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ARTICLE INFO ABSTRACT

Keywords: Rationale: Coronavirus (COVID-19) disproportionately affects people of color (e.g., Black and Latinx individuals)
Perseverative cognition in the U.S., increasing their morbidity and mortality relative to White people. Despite this greater threat to their
COVID well-being, the mental health impact of COVID-19 on people of color remains poorly understood. Perseverative
S:Zrit of coler cognition (PC; i.e., excessive worry and/or rumination), is a common psychological response to such threats that
Mental health independently associates with poor mental and physical health.

SARS-CoV-2 Objective: To examine patterns of PC across race/ethnicity when the COVID-19 pandemic began.

Methods: This study surveyed 6,514 respondents from the NORC AmeriSpeak panel, a probability-based repre-
sentative national sample of U.S. adults between 3/18/20-4/18/20. We employed traditional statistical analyses
and natural language processing of open-ended data to examine pandemic-related worries.

Results: Weighted regression analyses with relevant covariates revealed group differences across specific domains
of COVID-related worry. Relative to White respondents, Hispanic/Latino respondents reported more worries
about social disarray, meeting basic needs, experiencing economic impacts, obtaining healthcare, and con-
tracting COVID-19. Black respondents reported more worry about economic impacts relative to Whites. Addi-
tional group differences in worry emerged in open-ended data: Black respondents perseverated about death from
COVID-19, whereas Hispanic/Latino respondents reported concerns about COVID-19 spread, and people refusing
to uphold mitigation mandates. In contrast, White respondents expressed worry over compromised immune
systems and economic collapse.

Conclusions: Results identify significant group differences in COVID-19 related PC, suggesting that people of color
faced greater threat to mental well-being at the onset of the pandemic, and may be at greater risk for downstream
PC-related physical health consequences.

Novel coronavirus

The COVID-19 pandemic has had a profound, yet disparate, negative
impact on public health and well-being (Centers for Disease Control,
2021; Nicola et al., 2020). Compared to White Americans, people of color
(e.g., Black and Hispanic/Latino Americans) have experienced more
deleterious health outcomes due to COVID-19 (Centers for Disease Con-
trol, 2021; Garg et al., 2020; Kandil et al., 2020; Mackey et al., 2021) —
both Black and Hispanic/Latino individuals are at least two times more
likely to die from COVID-19 relative to White individuals when adjusting
for age (Centers for Disease Control, 2021). Such health disparities are not
new, as some marginalized racial groups experience greater morbidity
and mortality from the leading causes of death, including cardiovascular
disease and cancer (Virani et al., 2020). During the pandemic,

racial/ethnic disparities have also been found in sleep patterns (Yip et al.,
2021, 2022; cf. Hisler and Twenge, 2021), economic outcomes (Couch
etal., 2020), and among households with healthcare workers or workers
who could not work from home (Selden and Berdahl, 2020). For example,
people of color have borne the economic-brunt of COVID-19 despite
representing a relatively large percentage of essential workers who
continued working during the pandemic (Kantamneni, 2020). To put this
in context, people of color are at higher risk for contracting COVID-19,
perhaps due to ongoing work obligations and living arrangements (Sel-
den and Berdahl, 2020), to struggle financially throughout the pandemic
(Couch et al., 2020), and for those who contract COVID-19, to experience
worse prognoses relative to their White counterparts (Kandil et al., 2020).
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Disparities in these pandemic-related socioeconomic and health
impacts may be associated with individuals’ mental health (Holman
et al., 2020; Czeisler et al., 2020; Ettman et al., 2020). Perseverative
cognition (PC), defined as excessive worry and/or rumination
(Brosschot et al., 2006), is a key aspect of mental health and well-being.
The PC Hypothesis (Brosschot et al., 2006) proposes that excessive
perseveration can negatively affect both psychological and physiological
well-being and is often characteristic of those who perceive their envi-
ronment as less safe or threatening (Brosschot et al., 2006, 2018; Verkuil
et al., 2010). Thus, PC is thought to be an important mechanism linking
stress (e.g., pandemic-related threats) with negative health outcomes
(Verkuil et al., 2010). Research has shown that general PC tendencies
are linked with poorer mental health outcomes (e.g., emotion regula-
tion, trait anxiety; Williams et al., 2017). Moreover, a meta-analysis
found that PC negatively affects cardiovascular, autonomic, and endo-
crine nervous systems, providing compelling evidence linking PC with
health outcomes and stress vulnerability (Ottaviani et al., 2016). Thus,
research aimed at understanding racial/ethnic differences in PC at the
onset of the COVID-19 pandemic is warranted, as such differences might
contribute to or perpetuate identified disparities in COVID-19 and other
health outcomes.

The COVID-19 pandemic has been unique in that it constitutes a
collective trauma in which the exposures have been multiple and multi-
faceted. For example, job loss because of business closings in the com-
munity could coincide with high sickness or death counts in one’s
community. Other individuals may have kept their jobs but were unable
to get access to basic household items due to panic buying as the
pandemic set in. Some individuals with specialized healthcare needs
may have forgone standard health care visits because of fear or after
losing their job-related health insurance. Furthermore, racial and ethnic
disparities across these circumstances may be associated with PC in
specific domains. For example, individuals who lost wages or employ-
ment during the pandemic may be particularly worried about the eco-
nomic impact of the pandemic on their lives. It is also likely that among
Black and Hispanic/Latino individuals, who are at greater risk of con-
tracting and dying from COVID-19 (Centers for Disease Control, 2021),
health-related worry may be particularly elevated relative to Whites
(who often benefit from better health coverage and easier access to
health facilities). Thus, understanding how people of color differ from
their White counterparts on global worry, in addition to the specific
worries embedded therein, is indeed warranted.

Given that direct and media-based exposures to collective traumas
are cross-sectionally and longitudinally associated with poor psycho-
logical outcomes (see Holman et al., 2020; Thompson et al., 2019 for an
overview), including worry, understanding how PC manifested among
people of color relative to White individuals at the onset of the pandemic
is critical for addressing community-specific mental health needs. In the
current study, we examined these differences in a large,
probability-based nationally representative sample of Americans. We
had three aims: a) to examine whether people of color experienced more
PC than their White counterparts (even when controlling for relevant
covariates) and whether people of color differed from White individuals
on specific domains of PC, b) ascertain the most prominent domains of
PC within each race/ethnicity group, and c) explore PC topics by
race/ethnicity among responses to an open-ended question about what
concerned respondents the most about the COVID-19 pandemic.

1. Method
1.1. Design, sample, and data collection

Respondents were drawn from the NORC AmeriSpeak Panel, a
probability-based survey research panel of 35,000 U.S. households who
were selected at random from across the U.S. to create a representative
panel of U.S. households. The AmeriSpeak Panel is the only probability
panel in the U.S. that uses address-based sampling of respondents for the
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panel who subsequently participate in AmeriSpeak surveys online. Un-
like typical Internet panels that allow people who already have Internet
access to choose to opt in, no one can volunteer for the AmeriSpeak
panel.

As part of a large, national study of early mental health responses to
the COVID-19 pandemic, NORC drew our sample from the AmeriSpeak
panel using sample stratification to assure representativeness with
respect to age, gender, race/ethnicity, and education. The survey was
fielded to a sample of 11,139 panelists between March 18, 2020 (five
days after the United States President’s declaration of a national emer-
gency) and April 18, 2020. Participants received an email stating that
the survey was available; they completed the survey anonymously on-
line. Surveys are confidential, self-administered, and accessible at any
time for a designated period; participants can complete it only once.
Most respondents (86.4%) completed the survey within the first three
days of data collection. Almost 44% completed the survey on a com-
puter, about 54% completed it on a smartphone, and the remainder
completed it on a tablet (or did not provide a response). NORC com-
pensates AmeriSpeak panelists with points worth a cash equivalent (in
this case $4). The survey was completed by 6,514 panelists (58.5%
completion rate).

Participants were provided informed consent when they joined the
NORC panel and were informed that their identities would remain
confidential. All procedures for this study were approved by the Insti-
tutional Review Board at University of California, Irvine.

1.2. Measures

1.2.1. Perseverative cognition

Respondents completed a 10-item index of COVID-related worries
adapted from measures used in prior research (Holman et al., 2008).
Items measured prior-week global worry about COVID-19 affecting both
participants and their loved ones (@ = 0.91). Items were assessed on a 1
(never) to 5 (all the time) Likert-type scale. These 10-items were designed
to cluster into 5 COVID-specific worry domains (each measured by two
items) encompassing concerns around (1) being able to buy food,
household supplies, and medications (a = 0.82), (2) not having enough
money to pay bills (@ = 0.80), (3) being unable to get healthcare (a =
0.87), (4) experiencing civil unrest in one’s community (o = 0.90), and
(5) getting sick or dying from COVID-19 (a = 0.80). A factor analysis of
all 10 items revealed a 5-factor solution in which each of the two items
that measured each domain loaded strongly on the appropriate factor
(all factor loadings above 0.65). We also examined the measure for scale
invariance across racial/ethnic groups and found that factor loadings do
not substantively differ across racial/ethnic groups (see supplement for
details).

Respondents were also asked “If you are worried about the Corona-
virus outbreak, what is causing you the most concern?” and were pro-
vided with an open-ended text box in which to type their answers. There
was no word limit, and they were encouraged to write as much or as
little as they pleased.

1.2.2. Race and ethnicity

Upon entry to the AmeriSpeak panel, respondents provided their
race and ethnicity. Categories include White, Black, Hispanic/Latino,
Asian/Pacific Islander (Asian/PI), Multi-racial, and Other, which was
comprised of Indigenous peoples and respondents who selected “Other”
but did not provide more details about their race or ethnicity.

1.2.3. Covariates

Several covariates known to be associated with mental health out-
comes in the context of large-scale traumatic events in past work (Hol-
man et al., 2020; Garfin et al., 2020; Thompson et al., 2019) were
included in the adjusted models. These covariates included demographic
variables such as respondent age, gender, education, and region of
residence. Models also included respondents’ pre-pandemic health
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status as collected by NORC upon enrollment into the AmeriSpeak panel
12-18 months before the pandemic began. Specifically, participants
reported whether a doctor had ever diagnosed them with several
physical and mental health ailments. Prior mental health diagnoses were
coded as 0 (no prior mental health diagnosis) or 1 (prior anxiety,
depression, or any other emotional, nervous, or psychiatric diagnosis).
Prior physical health diagnoses were coded as a count of eight possible
prior diagnoses (i.e., high cholesterol, hypertension, diabetes/high
blood sugar, heart disease, stroke, cancer, lung disease, and other di-
agnoses; range 0-8).

Covariates also included relevant exposures to the COVID-19
pandemic.

Personal exposure. Respondents indicated their personal exposure
to COVID-19 by responding to a checklist of experiences consisting of
five items (had symptoms, were unable to get tested for the coronavirus,
had contact with a COVID-19 positive person, was under quarantine,
was diagnosed with COVID-19). The count ranged from O to 5.

Community exposure. Respondents indicated whether their com-
munity: had been ordered to “shelter in place”, experienced food
shortages in local markets, closed educational institutions, canceled
religious services, cancelled sports events, and closed restaurants. The
count ranged from O to 6.

Work exposure. Respondents indicated whether their job required
in-person interaction and whether they worked in an essential service
role (e.g., grocery store, healthcare). Responses across these two items
were collapsed and coded dichotomously to reflect whether a respon-
dent was an essential worker (1) or not (0).

Secondary stressors. Respondents indicated their experiences with
secondary stressors on a checklist including waiting in long lines for
basic necessities, being asked to work or study remotely, losing wages,
losing employment, cancelling travel plans, lacking access to healthcare,
and having difficulty finding childcare. The count ranged from O to 7.

Media exposure. Respondents indicated their average daily hours of
media exposure to COVID-related news in the past week (see Holman
et al., 2020) on television, radio and print news; online news sources;
and social media platforms. Response options ranged from 0 to 11 or
more. Responses across these three media types were summed to create
a composite variable ranging from 0 to 33.

Conflicting information exposure. Respondents were asked how
often in the past week they were exposed to conflicting information
across the news media, government officials, social media, and friends
and family. Across these four items, response options ranged from 1
(Never) to 5 (All the time). A composite variable was created by aver-
aging responses across these items (@ = 0.68).

1.3. Analytic strategy

Differences in perseverative cognition (global worry) among racial
and ethnic minority groups relative to White respondents were exam-
ined by conducting a series of ordinary least squares (OLS) regression
analyses. All planned analyses met the assumptions of OLS regression. In
the first analysis we assessed the raw mean differences in perseverative
cognition between White respondents (reference group) and all other
race/ethnicity categories, respectively. We followed up with an addi-
tional OLS model to determine whether controlling for covariates
altered the mean differences. A series of additional multivariable OLS
regressions were then used to examine whether people of color reported
experiencing the five specific worries (basic necessities, economic im-
pacts, healthcare access, social disarray, and sickness/death from
COVID-19) differently than White respondents. From these latter
models, we computed adjusted predicted mean worry values for each
racial/ethnic group and plotted them descriptively to ascertain which
worries were the most prominent within each race/ethnicity category.
All OLS regression analyses were standardized and subsequently, each b
represents the effect size (in standard deviation units) for the mean
differences we report. Additionally, results were weighted to reflect the
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U.S. population and conducted in Stata 16.1 (College Station, TX).

An examination of missing data revealed that complete data were
available for ~98% of the sample (n = 6366). Further examination of
the missingness revealed no specific pattern of missingness; a test of
whether the data were missing completely at random (MCAR) across
variables revealed that this was indeed the case (Little’s MCAR test: ;(2 =
17.99, df = 360, p = 1.00 ns). Thus, we employed full information
maximum likelihood estimation to estimate missing values, retain the
full sample in each analysis, and derive unbiased regression estimates.

The content of the open-ended worry prompt was processed by first
stemming each word such that each was altered to reflect its word stem
(e.g., “analyzed” and “analyzing” became “analyz”). Responses were
then tokenized into unigrams (i.e., single words) and bigrams (e.g.,
adjacent words pairs) to extract prevalent themes. An example of how
bigrams are derived is as follows: the sentence “I wish I could fly” would
be broken into the following word-pairs: I wish, wish I, I could, could fly.
Next, stop words, or commonly used words that do not convey infor-
mation about content (e.g., the, and), were removed from the corpus.
Prevalent unigrams were identified by counting commonly expressed
words by race/ethnicity. For deriving important bigrams, each was
assigned an importance weight using the term frequency-inverse docu-
ment frequency (tf-idf), a common metric that weighs less commonly
used words and phrases in the English language more heavily than more
commonly used words and phrases. All open-ended content was
analyzed using the tidytext package (Silge and Robinson, 2016) in R
software (R Core Team, 2021). Data from this study are under embargo
through March 31st, 2023; after this date, the data will be available on
the Open Science Framework.

2. Results

Weighted sample demographics (as well as descriptive statistics for
all model variables) are contained in Table 1. Fifty-two percent of the
sample self-identified as female. Across the sample, 63.6% identified as
White, 11.8% as Black, 16% as Hispanic/Latino, 3.4% as Asian/Pacific
Islander (Asian/PI), 3.5% as Multi-racial, and 1.7% as Other. At least
91% of respondents had a high school diploma or above, and percent-
ages were relatively equal across age ranges of the respondents. As such,
our sample closely matched the census benchmarks across all de-
mographic categories with the exception that we had slightly lower
proportion of Asian/Pacific Islanders than is seen in the national pop-
ulation. Respondents on average reported experiencing more than four
community-based COVID-related exposures (e.g., shelter in place),
engaging over 7 hr of daily COVID-related media coverage in the prior
week, and reported experiencing each of the different types of worries at
least sometimes.

2.1. Quantitative analyses

People of color reported significantly higher global worry than White
respondents in the weighted unadjusted model (see Table 2). However,
after the inclusion of relevant covariates, these group differences were
somewhat attenuated, especially among Black respondents who on
average were no longer significantly different from White individuals.

We then evaluated whether people of color differed from White in-
dividuals on the quantitative measure’s subcategories of worry (see
Fig. 1).

2.1.1. Basic necessities

Controlling for covariates, Hispanic/Latino (b = 0.05, SE = 0.02,p =
.007) and Asian/PI respondents (b = 0.04, SE = 0.01, p = .008) reported
significantly more worry about accessing basic necessities than did
White respondents. That is, Hispanic/Latino and Asian/PI respondents
were more worried about being able to access basic necessities than
were White people.
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Table 1
Weighted descriptive statistics for all model variables. Sample size varies across
variables due to missing data.

% M SD Range

Race/ethnicity

White 63.6

Black 11.8

Hispanic 16.0

Asian 3.4

Multiracial 3.5

Other 1.7
Gender

Man 48.0

Woman 52.0
Age

18-29 20.3

30-44 25.6

45-59 24.6

60+ 29.5
Education

No HS diploma 9.9

HS graduate 28.5

Some college 28.0

BA or higher 33.6
Region

Northeast 17.3

Midwest 21.0

South 37.6

West 24.1
Prior mental health diagnosis 17 .38 0-1
Prior physical health 1.03 1.22 0-8
Personal COVID-19 exposure 12 41 0-5
Community exposure 4.87 1.53 0-6
Work exposure .29 45 0-1
Secondary stressors 1.36 1.21 0-7
Media exposure 7.14 6.97 0-33
Conflicting information exposure 2.90 .83 1-5
Global worry 2.59 .93 1-5

Basic necessities 2.60 1.07 1-5

Economic 2.68 1.22 1-5

Healthcare access 2.65 1.18 1-5

Social disarray 2.53 1.06 1-5

Sickness/death from COVID-19 2.51 1.06 1-5

Table 2

Standardized unadjusted and adjusted ordinary least squares regression analyses
examining the racial/ethnic differences in global worry (N = 6,514).

Variables Unadjusted Adjusted
B 95% CI B 95% CI
Race/ethnicity (White = 0)
Black [.02,.12] -.01 [-.05,.04]
Hispanic/Latino [.12,.21] .07%* [.03,.11]
Multi-racial . [.03,.09] .03* [.01,.06]
Asian/PI .05 ¥ [.02,.08] .05%* [.01,.08]
Other .02% [.001,.05] .01 [-.01,.04]

Note: CI = confidence interval; *p < .05, **p < .01, ***p < .001.

Adjusted model includes several covariates: demographics (age, gender, edu-
cation, U.S. region), mental and physical health collected 12-18 months before
the pandemic, COVID-related direct exposure, community exposures (e.g.,
school and business closures), secondary stressors (e.g., job loss, health care
restrictions), hours of COVID-related media use, and exposure to conflicting
information.

2.1.2. Economic impacts

Respondents in the Hispanic/Latino (b = 0.08, SE = 0.02, p < .001),
Multiracial (b = 0.04, SE = 0.01, p = .004), and “Other” (b = 0.04, SE =
0.01, p = .003) categories expressed significantly more worry about
economic impacts than did White respondents. That is, respondents
from Hispanic/Latino, Multiracial, and “Other” racial/ethnic back-
grounds were more worried about the economic impacts of the
pandemic than were White respondents.
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2.1.3. Healthcare access

Hispanic/Latino (b = 0.07, SE = 0.02, p = .001) and Asian/PI re-
spondents (b = 0.05, SE = 0.01, p = .002) reported significantly more
worry about healthcare access than did White respondents. That is,
Hispanic/Latino and Asian/PI respondents were more worried about
accessing healthcare than were White respondents.

2.1.4. Social disarray

Hispanic/Latino (b = 0.04, SE = 0.02, p = .04), Multiracial (b = 0.03,
SE = 0.01, p =.03), and Asian/PI respondents (b = 0.04, SE = 0.01,p =
.004) reported significantly more worry about social disarray than did
White respondents. That is, respondents from Hispanic/Latino, Multi-
racial, and Asian/PI racial/ethnic backgrounds were more worried
about social disarray than were White respondents.

2.1.5. Sickness and death from COVID-19

Even though people of color were at greater risk of sickness and
death from COVID-19, only Asian/PI respondents reported more worry
about getting sick or dying from COVID-19 than did White respondents
(b = 0.03, SE = 0.01, p = .03). Unexpectedly, in the quantitative data,
Black respondents reported significantly less worry about sickness and
death from COVID-19 relative to their White counterparts (b = —0.05,
SE = 0.02, p = .03) as the pandemic was just starting to spread across the
U.s.

2.1.6. Prominent worries within minority group

Predicted mean levels of specific worries within each race/ethnicity
revealed additional patterning in the worries most prominent within
each group (Fig. 2). For example, among Black and Hispanic/Latino
respondents, economic impacts and healthcare access were the top
worries, consistent with studies documenting greater economic impacts
for people of color (Kantamneni, 2020). For Asian/PI respondents,
healthcare access was the top worry. Among respondents categorized as
Other, worries related to economic impacts and access to basic neces-
sities were the most prominent.

2.2. Open-ended worries by race/ethnicity

In all, 88.6% of respondents wrote a response to this open open-
ended item. Controlling for covariates, Black respondents were less
likely than Whites to respond to the prompt (OR = 0.53, SE = 0.09, p =
.001). No other groups differed from White respondents in the likelihood
of responding.

On average, respondents wrote ~15 words (SD = 13.65; Range: 1-57
words). Relative to White respondents, Black and Asian/PI respondents
wrote fewer words (bpjack = —2.19, SE = 0.68, p = .001; basian,p1 =
—3.03, SE = 0.99, p = .002).

Next, we evaluated worry prompt content by race/ethnicity. We
found important areas of incongruence among quantitatively and
qualitatively measured PC (see Figs. 3 and 4). For example, in contrast to
the economic worries reported above, Black respondents expressed
concerns around adherence to mitigation efforts (e.g., “stay indoor”) and
COVID-related mortality (e.g., “people die”, “mani lives”, and “exist
conditions”), and Hispanic/Latino respondents focused on concerns
about the virality of COVID-19 (e.g., “spread” and “infect people”) in the
open-ended data. Hispanic/Latino respondents also expressed concerns
around food shortages (e.g., “food shortage™), in keeping with their PC
around obtaining basic necessities.

Among Asian/PI respondents, for whom health care access was a
prominent worry, we found congruence in their open-ended responses
as evidenced by themes related to properly staffed hospitals and access
to personal protective equipment. Additionally, their responses included
marked expression of COVID-related fear.

Multiracial/ethnic respondents’ open-ended responses mirrored
their worries (measured quantitatively); they expressed health-related
concerns (e.g., “compromis immune”), access to basic necessities
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Fig. 1. Standardized regression coefficients and confidence intervals representing the differences between people of color and White respondents across five domains
of worry. All models adjusted for covariates: Demographics (age, gender, education, U.S. region), prior mental and physical health collected 12-18 months before the
pandemic, COVID-related direct exposure, secondary stressors (e.g., job loss, health care restrictions), hours of COVID-related media use, and exposure to conflicting
information. Note: Asian/PI = Asian/Pacific Islander. (For interpretation of the references to color in this figure legend, the reader is referred to the Web version of

this article.)
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Fig. 2. Predicted mean values of worry across five worry domains by race/ethnicity group. All models adjusted for covariates: Demographics (age, gender, education,
U.S. region), mental and physical health collected 12-18 months before the pandemic, COVID-related direct exposure, community exposures (e.g., school and
business closures), secondary stressors (e.g., job loss, health care restrictions), hours of COVID-related media use, and exposure to conflicting information. Note:

Asian/PI = Asian/Pacific Islander.

concerns (e.g., “store shelves™), and economic concerns (e.g., “economic
collaps™).

Among White respondents, concerns expressed in the prompt were
also consistent with quantitatively measured worries (i.e., both a focus
on health and marked economic concerns). They also expressed con-
cerns around panic buying at grocery stores (e.g., “groceri store”)

3. Discussion
The goal of the current study was to investigate whether COVID-19

pandemic-related PC - specifically worry — differed as a function of
race/ethnicity. Using a mixed methods approach, we found that this was

indeed the case. Unadjusted regression results showed that all people of
color in our sample exhibited higher pandemic-related PC compared
with White individuals. These data are consistent with prior reports on
mental well-being and COVID-19 among marginalized individuals in the
U.S. (Novacek et al., 2020). For example, in a sample of over 10,000
online respondents, fear of COVID-19 was higher for Asian and Hispa-
nic/Latino individuals, and women, and this fear was associated with
anxiety and depressive symptoms (Fitzpatrick et al., 2020) — both of
which have been associated with PC (Verkuil et al., 2010; Williams et al.,
2017). Moreover, anxiety increased more than 20% over the initial
month of the pandemic among Black individuals, an increase that was
linked to COVID-19 mortality (Jacobs and Burch, 2021). However, in
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the present study, the difference in worry between Black and White
respondents was attenuated, especially when adjusting for age. Black
respondents between ages 37 and 44 years of age reported the highest
PC related to COVID. When age was not considered as a covariate, PC
related to COVID remained significantly elevated for Black compared to
White respondents. This suggests that the significant difference between

White and Black respondents is driven by high PC in the Black 37-44 age
group and may not be present among Black people across the lifespan.

We also found that PC was domain-specific for respondents of color.
In the quantitative analyses, relative to White respondents, people of
color expressed more worry about acquiring basic necessities, economic
impacts, access to healthcare, and social disarray resulting from the
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pandemic. We also examined the most prominent worries within race/
ethnicity groups, finding that all pandemic-related concerns were not
experienced equally. Patterning within groups provided insight into
domains of PC most salient for members of each racial/ethnic group.
Although the most prominent concerns revolved around economic im-
pacts and access to healthcare, this examination also made it clear that
worry about sickness and death was the least prominent worry among
respondents of color. Given the detrimental psychophysiological nature
of PC (Ottaviani et al., 2016; Verkuil et al., 2010; Williams et al., 2017),
these findings suggest that to mitigate the harm caused by the pandemic
in communities of color, we need to tailor pandemic-related communi-
cations and interventions for different racial/ethnic groups so that they
adequately target the concerns experienced in these communities.

Furthermore, while these data revealed that people of color exhibi-
ted higher mean levels of PC in quantitative data (relative to Whites),
open-ended responses to a question about what worried respondents the
most provided additional context into PC and in some cases was
incongruent with group-specific means across worry domains. This
suggests that pandemic-related PC may be multifaceted among people of
color. For example, Black and Hispanic/Latino respondents reported
higher quantitative PC related to economic impacts during the
pandemic, yet qualitative responses highlighted concerns around
adherence to mitigation efforts and mortality. Similarly, Hispanic/
Latino respondents reported concerns about the virality of the corona-
virus. Although not evident among Asian/PI and Multiracial re-
spondents, inconsistencies between quantitative and qualitative data
highlight the complex nature of PC in people of color relative to White
individuals at the start of the COVID-19 pandemic. Future research on
PC should consider employing a multimethodological approach when
attempting to understand meaningful differences in psychological phe-
nomena like PC, as inconsistencies across methods might lead to addi-
tional community-specific insights.

3.1. Strengths and limitations

We acknowledge some limitations of this work. First, our quantita-
tive measure of pandemic-related worry was not exhaustive of all the
respondents’ possible worries. Although we believe we captured re-
spondents’ general concerns, respondents were likely to have other
worries on their minds, as evidenced by the open-ended responses in our
survey. We further note that the effect sizes of our findings are relatively
small, but nonetheless significant. Given the robust associations found
between perseverative cognition and physical health in prior research
(Ottaviani et al., 2016), the potential health implications for people of
color dealing with an already deadly pandemic are substantial. Thus,
small effect sizes still reveal meaningful differences (relative to Whites)
when applied to the millions of people who comprise these minority
groups.

Finally, not all respondents answered the open-ended item about
their COVID-19 pandemic-related worries, as just over 11% of the
sample did not respond. This could be because the standard survey items
measuring worries accurately captured non-responders’ concerns.
Alternatively, respondents may have been hesitant because they were
uncomfortable sharing any additional information. Thus, we may have
missed important information from these individuals as it relates to the
potential differences between quantitative and qualitative data. Addi-
tionally, we used “rough” automated natural language processing (NLP)
techniques to understand the qualitative data we collected; there are
more sophisticated techniques for automatically extracting topical
content from text data (e.g., topic modeling) however the short length of
the responses to this prompt could render these techniques less effective.

Despite these limitations, our study has several strengths. For
example, we utilized a probability-based sample drawn from a panel of
35,000 U.S. households who were selected at random from across the
United States. The rigorous sampling and weighting procedures ensured
that our results were representative of the population under study and
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provided confidence in our assertions about the domain-specific impact
of the COVID-19 pandemic on respondents’ PC. We also used a mixed-
method approach, employing NLP analyses of open-ended text data, to
triangulate on PC at the beginning of the pandemic. The inclusion of this
open-ended item provided respondents the opportunity to share more
and thus enrich our understanding of other domains of PC relevant at the
onset of the pandemic. Such data driven approaches in novel contexts
help to bolster the scientific community’s ability to fully understand the
psychological phenomena under study. The analyses we conducted also
included several relevant covariates known to be associated with PC in
collective trauma contexts; although not the focus of this paper,
including these covariates offers clues about potential mechanisms that
put people of color at increased risk of PC.

To date, people of color continue to have higher morbidity and
mortality from COVID-19 compared with White individuals (Centers for
Disease Control, 2021; Kandil et al., 2020). As mentioned, such health
disparities are not new. The current results identify racial/ethnic dif-
ferences in early pandemic-related PC that may ultimately play an
important role in perpetuating these disparities and serve as a potential
mechanism for poorer mental and physical health outcomes. For
example, autonomic dysregulation at rest, marked by lower para-
sympathetic activity, is linked with both PC and maladaptive regulation
of the immune (Thayer and Sternberg, 2006) and inflammatory (Wil-
liams et al., 2019) systems. It thus stands to reason that greater PC at the
beginning of the pandemic might have left people of color particularly
susceptible to complications and death from COVID-19. The risk asso-
ciated with heightened early pandemic-related PC would likely be
especially problematic for essential workers, many of whom are people
of color who were at high risk for exposure to COVID-19 every day.
Given our data and the detrimental nature of PC, it is critical for clinical
settings and public health measures to consider racial and ethnic dif-
ferences in PC related to the disease itself, and how such PC might
negatively contribute to health and recovery.

Pandemics and other public health emergencies are likely to occur in
the future; our data suggest that communities of color may have a more
diverse array of concerns that need to be addressed to limit the harm
done by such events. Priorities should include (but not be limited to)
access to health care, testing and personal protective equipment, as well
as other resources (e.g., economic support, basic necessities) to promote
survival and minimize exposure and death risk. Making such resources
readily available might decrease PC and in so doing, improve mental and
physical well-being (see Ottaviani et al., 2016; Williams et al., 2017). As
future threats like the COVID-19 pandemic arise, it is crucial that a more
robust public health response be executed to deliver key resources to
communities of color so that they can survive amidst a public health
emergency at a rate similar to their White counterparts.

A recent example of this is the issue of COVID-19 “vaccine hesi-
tancy”, especially in communities of color where individuals may be
“waiting to see” whether the vaccine is effective (Kaiser Family Foun-
dation, 2021). People of color may also have preferences about how and
where to get vaccinated that were not well understood or addressed in
the COVID-19 vaccine roll-out (see Fisher et al., 2021). Examining
vaccine-related PC is an important step for future research to better
understand the barriers that may be limiting vaccination uptake in
communities of color. With that information, public health officials
could tailor communications to address vaccine-related concerns, and
hopefully encourage confidence in the safety and efficacy of the vaccine,
while simultaneously making the vaccine more accessible (e.g., mobile
vaccine clinics); such efforts would directly combat race-related con-
cerns often observed in medicine (Vince, 2020; Yancy, 2020). Indeed,
cultural mistrust and vaccine hesitancy among the Black community
persist in part due to historical contexts such as the Tuskegee experi-
ment. Therefore, efforts at decreasing vaccine hesitancy must consider
cultural collective traumas experienced by people of color that are
linked to the medical establishment.

Future studies also need to address the attacks on Asian/PIs, who
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continue to be victims of racialized violence resulting from conflicting
information and the spread of disinformation about the origins of
COVID-19. These unfortunate incidents are in line with worries of “so-
cial disarray” indicated by Asian/PI respondents at the onset of the
pandemic in the current study (see Wu et al., 2021). In fact, hearing
about or witnessing these incidents is associated with poorer sleep
quality and shorter sleep duration, thereby contributing to health risks,
in Asian Americans during the pandemic (Yip et al., 2022).
Pandemic-related PC might be even more complex among Asian/PI
people today compared to the onset of the pandemic given the continued
rise of these incidents. This notion is supported in a recent study showing
Asian and Black individuals to have higher levels of COVID-related
perceived racial bias compared to both AIAN and Hispanic/Latino in-
dividuals (Fisher et al., 2022). In addition to interpersonal racism,
people of color experienced systemic racism during the pandemic,
accentuated by economic racial disparities; they were more likely to be
essential workers and have living arrangements that may have
contributed directly to worry via increased vulnerability (see Selden and
Berdahl, 2020). In fact, evidence suggests structural racism mediates the
association between COVID-related distress and poorer mental health (i.
e., higher anxiety and depression; Fisher et al., 2022). Such collective
experiences, along with higher rates of death and disease related to
COVID in people of color generally, are examples of racial traumas
which are thought to have a negative impact for overall health through
chronic and repeated exposure to stress (Comas-Diaz et al., 2019; Liu
and Modir, 2020). PC might be an important mechanism here, as it
might allow past stressors (e.g., racial traumas) to remain cognitively
present and thus detrimental for health (Ottaviani et al., 2016; Verkuil
et al., 2010; Williams et al., 2017). Finally, future research should
consider the social determinants of health in relation to PC as they are
associated with COVID-19 pandemic-related health disparities and may
be a source of worry for many people of color (Dalsania et al., 2022).

4. Conclusions

The COVID-19 pandemic has presented a substantial threat to mental
health and well-being (Ettman et al., 2020; Luo et al., 2020; Pappa et al.,
2020; Salari et al., 2020; Vindegaard and Benros, 2020), with people of
color, who have borne the economic brunt of the pandemic, experi-
encing higher pandemic-related morbidity and mortality rates relative
to White individuals (Centers for Disease Control, 2021; Couch et al.,
2020; Kandil et al., 2020). We examined racial/ethnic differences in
PC—specifically worry related to COVID-19-to shed light on racial
disparities in mental health and well-being at the onset of the pandemic.
We present early empirical data to suggest COVID-19-related PC was
greater among people of color relative to White individuals. Such mental
health disparities highlight potential “early predictors” of
COVID-19-related health disparities that could inform public health
responses to mitigate risk in communities of color. Forthcoming pro-
spective studies must work to understand whether and how
pandemic-related PC at the onset is associated with downstream mental
and physical health in people of color.
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