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BACKGROUND: While hate crimes rose during the
COVID-19 pandemic, few studies examined whether this
pandemic-time racial discrimination has led to negative
health consequences at the population level.
OBJECTIVE:We examined whether experienced and per-
ceived racial discrimination were associated with mental
or behavioral health outcomes during the pandemic.
DESIGN: In October 2020, we conducted a national sur-
vey with minorities oversampled that covered respon-
dents’ sociodemographic background and health-related
information.
PARTICIPANTS:A total of 2709participants responded to
the survey (response rate: 4.2%).
MAIN MEASURES: The exposure variables included (1)
experienced and encountered racial discrimination, (2)
experienced racial and ethnic cyberbullying, and (3)
perceived racial bias. Mental health outcomes were
measured by psychological distress and self-rated hap-
piness. Measures for behavioral health included sleep
quality, change in cigarette smoking, and change in
alcohol consumption. Weighted logistic regressions
were performed to estimate the associations between
the exposure variables and the outcomes, controlling
for age, gender, race and ethnicity, educational attain-
ment, household income, eligibility to vote, political
party, COVID-19 infection, and geographic region. Sep-
arate regressions were performed in the six racial and
ethnic subgroups: non-Hispanic White, non-Hispanic
Black, Hispanic, East Asian, South Asian, and South-
east Asian respondents.

KEY RESULTS: Experienced racial discrimination was
associated with higher likelihood of psychological distress
(adjusted odds ratio [AOR] = 2.18, 95% confidence inter-
val [95% CI]: 1.34–3.55). Experienced racial discrimina-
tion (AOR = 2.31, 95%CI: 1.34–3.99) and perceived racial
bias (AOR = 1.05, 95% CI: 1.00–1.09) were both associat-
ed with increased cigarette smoking. The associations
between racial discrimination and mental distress and
substance use were most salient among Black, East
Asian, South Asian, and Hispanic respondents.
CONCLUSIONS: Racial discrimination may be associated
with higher likelihood of distress, and cigarette smoking
among racial and ethnic minorities. Addressing racial
discrimination is important formitigating negativemental
and behavioral health ramifications of the pandemic.

KEYWORDS: racial bias; racial discrimination; mental health; cyberbully;

substance use; COVID-19; pandemic.
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INTRODUCTION

Disease outbreaks often result in rising mental health chal-
lenges,1 and the COVID-19 pandemic is no exception.2 Racial
stereotyping of the pandemic (e.g., labeling COVID-19 as
“kung flu”)3, 4 could elevate psychological challenges for
underserved groups.5 While personally mediated racism, de-
fined as discrimination toward others according to their race, is
known to have adverse health effects, evidence is scarce
regarding the impact of interpersonal racism during the
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pandemic, such as hate crimes against Asian Americans and
police brutality experienced by Black individuals, on victims’
mental health,6 and possible subsequent behaviors such as
substance misuse. With these factors stacked on top of dispar-
ities that minorities have been facing in exposure, susceptibil-
ity, and treatment prior to the pandemic,7 empirical research is
needed to study the possible role of racial discrimination in
mental and behavioral health during the pandemic.
Given the potential ramifications after the pandemic-time

rise of hate crimes, our study aims to examine whether per-
sonal experiences of racial discrimination, racial and ethnic
cyberbullying,8 or perceived racial bias are associated with
mental and behavioral health during the pandemic in the USA.

METHODS

In October 2020, we worked with the National Opinion Re-
search Center (NORC) to conduct a nationally representative
survey of adults (18 and above) in the USA.9 We oversampled
Asian, Black, and Hispanic respondents as major racial injus-
tice events occurred to these minority groups in 2020.5 The
sample for our study was randomly selected from the
AmeriSpeak Panel using sampling strata based on age, gender,
race and ethnicity, and educational attainment, following the
American Association for Public Opinion Research guide-
lines.8, 10 AmeriSpeak® is a probability-based panel designed
to be representative of the US non-institutionalized popula-
tion, with most households participating in online surveys and
non-Internet households being provided with telephone inter-
views. Additional Asian respondents were recruited from
Dynata panel participants.11 With a response rate of 4.2%,
2709 respondents were surveyed in either English or Spanish.
Poststratification survey weights were constructed to reflect
the demographic profile of the US population, incorporating
the probability of selection and then incorporating the proba-
bility of nonresponse and ranking ratio adjustments (to popu-
lation benchmarks).12 The study was approved by the Institu-
tional Review Board at the NORC.
Survey respondents were asked about whether they person-

ally experienced discrimination or unfair treatment because of
their race or ethnicity during the pandemic. Additionally,
one’s perceived racial bias was assessed using an eight-item
Coronavirus Racial Bias Scale (Cronbach’s α = 0.89).13 We
averaged the Likert-scale responses to the eight questionnaire
items (from 1 being “strongly disagree” to 4 being “strongly
agree”); thus, a higher score indicates more perceived bias
against one’s race or ethnicity. Given the documented link
between racialized aggression in social media and the victim’s
mental health issues,14 we asked respondents whether they
had been cyberbullied because of their race or ethnicity.
The Kessler Distress Scale-6 (K6, Cronbach’s α ranging

from 0.89 to 0.92) was used to measure psychological dis-
tress.15 The items included feeling “nervous,” “hopeless,”
“restless or fidgety,” “depressed,” “everything was an effort,”

and “worthless” in the past 30 days, with responses of “none
of the time” being zero to “all of the time” being four. The K6
score ranges 0–24, with a score of 13 or higher indicating non-
specific serious psychological distress.16, 17 Moreover, the
respondents were asked to rate their level of happiness with
a single-item overall happiness scale both before and during
the pandemic.18 We recoded the change from pre-pandemic
happiness to post-pandemic happiness into a dichotomous
variable to measure decrease in happiness during the
pandemic.19

For behavioral outcomes, the respondents were asked to
report the number of cigarettes they smoked per day and the
number of alcoholic drinks they consumed per week before
and during the pandemic. Dichotomous variables were created
to indicate any increase in cigarette consumption and any
increase in alcohol consumption during the pandemic. A study
from Italy showed that quarantine during the COVID-19
pandemic was associated with poor sleep quality, which could
lead to negative mental health.20 Further, disparities in sleep
quality by race and ethnicity and socioeconomic status have
been documented.20, 21 Therefore, we included poor sleep
quality as an outcome.22 A single-item Sleep Quality Scale
(SQS, 0 = terrible and 10 = excellent) was used to measure the
respondent’s sleep quality during the COVID-19 pandemic,
with those reporting 3 and lower coded as having poor sleep
quality.23

Unadjusted associations between personal experiences of
racial discrimination and perceived racial bias and mental and
behavioral health by race and ethnicity were examined using
chi-square test for categorical variables and ANOVA test for
continuous variables, respectively. Simple weighted logistic
regressions and multivariate weighted logistic regressions
were used to estimate the associations between the racial
discrimination predictors and mental and behavioral outcomes
described above.
We developed a conceptual framework to guide the covar-

iate selection in the multivariate models (Fig. 1). We con-
trolled for sociodemographic factors that are associated with
experienced and perceived racial discrimination: age, gender,
race and ethnicity, educational attainment, and household
income. We also included the following sociocultural con-
founders that were associated with experienced and perceived
racial discrimination and could influence mental and behav-
ioral outcomes: ineligibility to vote (a proxy for being a
noncitizen immigrant or being denied voting rights due to
prior conviction, because both disenfranchised groups report-
ed higher likelihood of experiencing racial discrimination and
psychological distress),24–27 party identification, and geo-
graphic region, as previous research has found that geographic
region and political affiliation were associated with racial
discrimination experience28 and mental and behavioral health
outcomes.29, 30 Additionally, we controlled for whether the
respondents reported testing positive for COVID-19, as men-
tal illness was found to be more often among COVID-19
survivors and racist attacks targeting minority groups’
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preventive behaviors (e.g., mask wearing) have been docu-
mented.31, 32 Race and ethnicity is considered both a demo-
graphic factor and a sociocultural factor that is linked with
one’s social status, access to resources, social capital, and
experiences of racism. Therefore, we included race and eth-
nicity in the main model to control for race-related residual
confounding. Since racial discrimination experience and per-
ception might affect racial or ethnic subgroups differently, we
performed these models separately for six racial and ethnic
subgroups: non-Hispanic White, non-Hispanic Black, Hispan-
ic, East Asian, South Asian, and Southeast Asian respondents.
All analyses were weighted to account for the survey design

and nonresponse bias using Stata 14.0 (StataCorp LP, College
Station, TX). For the subgroup analyses, Bonferroni adjust-
ment was applied: dividing the threshold p value of 0.05 by the
number of comparisons (n = 6) to get a p value of 0.0083 and
99.17% confidence intervals. As the variables used in our
models had few missing values (among 2709 respondents,
we had 2699 complete cases for the serious psychological
distress, 2629 for the decrease in happiness, 2613 for the
increase in smoking, 2621 for the increase in alcohol

consumption, and 2584 complete cases for the sleep quality
models), we decided not to impute these missing values.

RESULTS

Table 1 shows the characteristics of the analytic sample.
About 8.81% of the participants had experienced racial
discrimination during the COVID-19 pandemic by October
2020, with higher percentages seen in racial and ethnic
minorities (Table 2). Similarly, minority groups reported a
significantly higher level of perceived racial bias than non-
Hispanic White respondents. There was a statistically sig-
nificant association between race or ethnicity and personal
encounter with racial and ethnic cyberbullying, with East
Asian respondents reporting the highest frequency of en-
countering racial and ethnic cyberbullying (19.45%) and
non-Hispanic White respondents reporting the lowest fre-
quency (6.54%) (p < 0.001).
Around 16% of the respondents reported having serious

psychological distress. Hispanic respondents had a
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Figure 1 A conceptual model of the relationship between racial discrimination and mental health. References: 1, Hayward, R. D., & Krause, N.
(2015). Religion and strategies for coping with racial discrimination among African Americans and Caribbean Blacks. International Journal of
Stress Management, 22(1), 70; 2, Mayrl, D., & Saperstein, A. (2013). When white people report racial discrimination: the role of region, religion,
and politics. Social Science Research, 42(3), 742-754; 3, Nesoff, E. D., Marziali, M. E., & Martins, S. S. (2021). The estimated impact of state-
level support for expanded delivery of substance use disorder treatment during the COVID-19 pandemic. Addiction; 4, Collins, R. N., Mandel,
D. R., & Schywiola, S. S. (2021). Political identity over personal impact: early US reactions to the COVID-19 pandemic. Frontiers in Psychology,
12, 555; 5, Goldman, D. S. (2004). The modern-day literacy test: felon disenfranchisement and race discrimination. Stan. L. Rev., 57, 611.
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significantly higher proportion of serious psychological dis-
tress (22.62%) and a higher proportion of increasing alcohol
consumption (34.33%) than non-Hispanic White (serious
psychological distress: 13.96%; increase in alcohol con-
sumption: 21.40%) and East Asian respondents (serious
psychological distress: 12.02%; increase in alcohol con-
sumption: 16.25%), whereas Black respondents had a sig-
nificantly larger proportion of increasing cigarette smoking
(19.89%) than non-Hispanic White (9.06%) and East Asian
respondents (4.59%). The prevalence of poor sleep quality
was similar between non-Hispanic White (11.88%) and
East Asian respondents (11.44%), with higher prevalence
among Black (16.49%) and Hispanic respondents (18.31)
and lower prevalence among South Asian (7.16%) and
Southeast Asian respondents (8.15%).
In the unadjusted models (Table 3), personal encounter

with racial discrimination and racial and ethnic
cyberbullying were significantly associated with higher risk
of serious psychological distress (racial discrimination:
odds ratio [OR] = 2.09, 95% confidence interval [CI]:
1.36–3.22; racial and ethnic cyberbullying: OR = 1.65,
95% CI: 1.01–2.70), whereas in the adjusted models, only
personal racial discrimination encounter was significantly
associated with serious psychological distress (adjusted
odds ratio [AOR] = 2.17, 95% CI: 1.32–3.56). In the unad-
justed models, both perceived and experienced racial dis-
crimination were significant predictors of poor sleep quality
(perceived racial discrimination: OR = 1.04, 95% CI: 1.01–

1.07; experienced racial discrimination: OR = 1.98, 95%
CI: 1.25–3.14), while in the adjusted models, no significant
association was observed between racial discrimination and
poor sleep quality (AOR = 1.03, 95% CI: 0.99, 1.06). None
of the three exposure variables were significantly associated
with decreases in happiness in either unadjusted or adjusted
models. In the unadjusted models, all three exposures were
significantly associated with increases in cigarette smoking,
and perceived racial bias was also significantly associated
with increases in alcohol consumption (OR = 1.02, 95% CI:
1.00–1.04), whereas in the adjusted models, perceived ra-
cial bias and personal racial discrimination encounter were
significantly associated with an increase in cigarette
smoking during the pandemic (perceived racial bias: AOR
= 1.04, 95% CI: 1.00–1.09; racial discrimination encounter:
AOR = 2.44, 95% CI: 1.42–4.21), and none of the associ-
ations were significant for increases in alcohol consumption
in the adjusted model (AOR = 0.99, 95% CI: 0.96–1.02).
Our subgroup analyses (Table 4) found that perceived racial

bias was associated with serious psychological distress among
Black (AOR = 1.12, 99% CI: 1.02–1.23) and East Asian
respondents (AOR = 1.13, 99% CI: 1.04–1.23), and encoun-
ters with racial discrimination was significantly associated
with serious psychological distress only among East Asian
respondents (AOR = 2.98, 99% CI: 1.09–8.13). Perceived
racial bias was significantly associated with a decrease in
happiness among Black respondents (AOR = 1.07, 99% CI:
1.01–1.13), as well as having higher odds of poor sleep quality
among Black (AOR = 1.08, 95% CI: 0.99–1.17) and East
Asian respondents (AOR = 1.09, 95% CI: 1.00–1.19). Table 5
shows that experiencing racial discrimination was significant-
ly associated with an increase in cigarette smoking among
non-Hispanic White, Hispanic, and South Asian respondents,
as well as higher odds of increases in alcohol consumption
among South Asian respondents. Experiencing racial and
ethnic cyberbullying was associated with increases in smoking
among Hispanic respondents (AOR = 3.87, 99% CI: 1.31–
11.48).

DISCUSSION

Our study revealed that experiences of racial discrimination
were associated with elevated risk of serious psychological
distress and increased cigarette consumption. Perceived racial
bias was significantly associated with increases in smoking
during the pandemic. We did not find the link between expe-
rienced or perceived racial discrimination and decreases in
happiness, poor sleep quality, or increases in alcohol con-
sumption among the full sample. When stratified by race and
ethnicity, the associations of racial discrimination with mental
or behavioral health were most salient among Black, East
Asian, Southeast Asian, and Hispanic respondents. Moreover,
we found that 15.90% of the participants in our national
sample had serious psychological distress in October 2020, a

Table 1 Descriptive Statistics of the Study Sample

Proportion * (%) Count in Sample
(n=2709)

Age (Mean, S.E.), y 47.49 (0.61)
Gender
Male 48.3 1,296
Female 51.7 1,413
Education
Less than high school 9.8 154
High school graduated 28.2 429
Vocational/some college 27.7 1,073
Bachelor’s degree 18.7 584
Post grad/professional 15.5 469
Ineligible to vote
Yes 1.8 104
No 98.8 2605
Political Party
Independent/None 13.2 448
Democrat 50.9 1610
Republican 35.9 651
Household Income
<$39999 33.4 967
$40000-$99999 42.5 1,099
$100000+ 24.1 643
Prior COVID-19 infection
Yes 2.5 69
No 97.5 2,640
Region 17.4 392
Northeast 20.7 477
Midwest 38.0 906
South 23.8 934
West 17.4 392

*Mean and proportions were estimated using sampling weights
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prevalence estimate similar to the proportion estimated in
April 2020 (13.6%) and much higher than the pre-pandemic
prevalence in 2018 (3.9%).33 A longitudinal survey of a global
convenience sample (in April and September 2020) identified
increased alcohol consumption and psychological distress
among adults during the pandemic, and these challenges

tended to be elevated among minorities. 34 These prevalence
estimates showed the magnitude of mental health challenges
the pandemic incurred.
Previous studies have documented how interpersonal rac-

ism affected the health of the minorities before the pandemic,
35, 36 as well as how elevated racism during the pandemic

Table 3 Associations of Perceived Racial Bias and Experiences with Racial Discrimination with Mental Health and Substance Use During the
COVID-19 Pandemic

Psychological distress OR (95% CI) Decrease in happiness OR (95% CI)

Unadjusted Adjusted† Unadjusted Adjusted†

Perceived racial bias 1.01 (0.98, 1.05) 1.01 (0.97, 1.06) 1.01 (0.99, 1.03) 1.01 (0.98, 1.05)
Racial discrimination encounter 2.09** (1.36, 3.22) 2.17** (1.32, 3.56) 0.77 (0.54, 1.11) 0.78 (0.52, 1.16)
Racial/ethnic cyberbully 1.65* (1.01, 2.70) 1.34 (0.76, 2.34) 0.93 (0.62, 1.39) 0.98 (0.63, 1.52)
Sample size, n 2699 2629

Poor sleep quality OR (95% CI) Increase in cigarette smoking OR (95% CI)
Unadjusted Adjusted† Unadjusted Adjusted†

Perceived racial bias 1.04* (1.01, 1.07) 1.03 (0.99, 1.06) 1.08*** (1.04, 1.11) 1.04* (1.00, 1.09)
Racial discrimination encounter 1.98** (1.25, 3.14) 1.54 (0.91, 2.63) 3.52*** (2.24, 5.54) 2.44** (1.42, 4.21)
Racial/ethnic cyberbully 1.54 (0.94, 2.53) 1.05 (0.61, 1.80) 2.68*** (1.67, 4.31) 1.20 (0.67, 2.16)
Sample size, n 2584 2613

Increase in alcohol consumption OR (95% CI)
Unadjusted Adjusted†

Perceived racial bias 1.02* (1.00, 1.04) 0.99 (0.96, 1.02)
Racial discrimination encounter 1.37 (0.95, 1.98) 1.11 (0.75,1.63)
Racial/ethnic cyberbully 1.40 (0.94, 2.07) 1.27 (0.81, 1.99)
Sample size, n 2621

*p ≤ 0.05; **p ≤ 0.01; ***p ≤ 0.001
†The weighted logistic regressions controlled for age, gender, race/ethnicity, educational attainment, eligibility to vote, party identification, household
income, prior COVID-19 infection, and region; odds ratios (ORs) and 95% confidence intervals (95% CIs) are reported

Table 4 Adjusted Associations Between Perceived Racial Bias and Experiences with Racial Discrimination and Mental Health and Sleep
Quality During the COVID-19 Pandemic, by Race/Ethnic Subgroups

Psychological distress
OR (99% CI)

Decrease in happiness
OR (99% CI)

Poor sleep quality
OR (99% CI)

Non-Hispanic White respondents
Perceived racial bias 1.00 (0.88, 1.14) 1.00 (0.92, 1.09) 1.04 (0.95, 1.14)
Racial discrimination encounter 7.07 (0.96, 52.32) 0.51 (0.09, 2.80) 2.64 (0.29, 23.71)
Racial/ethnic cyberbully 1.20 (0.14, 10.18) 1.94 (0.49, 7.75) 1.10 (0.22, 5.42)
Sample size, n 511 507 501

Black respondents
Perceived racial bias 1.12* (1.02, 1.23) 1.07* (1.01, 1.13) 1.08* (0.99, 1.17)
Racial discrimination encounter 1.72 (0.64, 4.57) 1.02 (0.49, 2.11) 2.42 (0.94, 6.25)
Racial/ethnic cyberbully 0.82 (0.27, 2.48) 1.00 (0.45, 2.21) 0.85 (0.31, 2.36)
Sample size, n 586 585 580

Hispanic respondents
Perceived racial bias 1.01 (0.93, 1.09) 1.03 (0.97, 1.10) 0.99 (0.91, 1.07)
Racial discrimination encounter 2.08 (0.76, 5.71) 0.70 (0.26, 1.89) 0.96 (0.26, 3.47)
Racial/ethnic cyberbully 1.34 (0.42, 4.28) 0.49 (0.19, 1.31) 0.88 (0.25, 3.11)
Sample size, n 528 527 517

East Asian respondents
Perceived racial bias 1.13* (1.04, 1.23) 1.02 (0.96, 1.10) 1.09** (1.00, 1.19)
Racial discrimination encounter 2.98* (1.09, 8.13) 1.79 (0.77, 4.16) 2.89 (0.86, 9.76)
Racial/ethnic cyberbully 0.75 (0.26, 2.16) 0.46 (0.18, 1.19) 1.27 (0.37, 4.34)
Sample size, n 736 736 472

South Asian respondents
Perceived racial bias 1.03 (0.90, 1.19) 0.98 (0.88, 1.10) 1.07 (0.88, 1.31)
Racial discrimination encounter 5.71* (1.08, 30.18) 1.06 (0.19, 5.85) 4.10 (0.80, 21.15)
Racial/ethnic cyberbully 1.29 (0.21, 7.84) 0.58 (0.13, 2.61) 0.80 (0.13, 4.79)
Sample size, n 187 181 103

Southeast Asian respondents
Perceived racial bias 1.04 (0.93, 1.18) 1.07 (0.96, 1.19) 1.07 (0.88, 1.31)
Racial discrimination encounter 2.27 (0.55, 9.33) 1.02 (0.29, 3.62) 4.10* (0.80, 21.15)
Racial/ethnic cyberbully 2.22 (0.49, 10.04) 0.50 (0.13, 1.99) 0.80 (0.13, 4.79)
Sample size, n 219 216 134

The weighted logistic regressions controlled for age, gender, educational attainment, eligibility to vote, party identification, household income, prior
COVID-19 infection, and region. Odds ratios (ORs) and 99.17% confidence intervals (99% CIs) are reported
*p is smaller than the Bonferroni-corrected threshold value of 0.0083
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worsened the mental health status of the population.37 But to
the best of our knowledge, this study is the first to identify the
associations between experienced and perceived racial dis-
crimination and serious psychological distress among the adult
population during the COVID-19 pandemic. In particular,
perceived racial bias was significantly associated with serious
psychological distress and poor sleep quality among Black
and East Asian respondents, and experiences of racial discrim-
ination were associated with serious psychological distress
among South Asian respondents. In fact, exposure to racial
discrimination may upregulate the hypothalamic–pituitary–
adrenal axis, increase stress and cardiometabolic disease risk,
and cumulatively lead to chronic conditions.38 In this study,
we also studied substance use behaviors. The link between
one’s experience with racial discrimination and substance use
has been documented in previous studies,39 and it has been

proposed that racial discrimination victims may use smoking
as a coping strategy with their stress from experiencing racial
discrimination.39 While previous studies about racial discrim-
ination and substance misuse tended to focus on Black indi-
viduals, our study reveals that such a link is significant across
different racial/ethnic subgroups, including Hispanic and
Asian adults, demonstrating the far-reaching harm of racial
discrimination on population health. However, we noticed that
some of the findings on smoking behavior had extremely large
confidence intervals, and this was due to our Bonferroni
adjustment that generated less precise estimates and also due
to the small cell sizes in certain variables (e.g., racial discrim-
ination encounter among non-Hispanic white respondents).40

Nevertheless, the estimates were conservative, and the pres-
ence of a significant finding underscores the likely strength of
the association.
Our study shows that one’s encounter with racial discrim-

ination during the pandemic was more prevalent among all
minority groups than the non-HispanicWhite population. This
includes East Asian and South Asians, who have a higher
average household income than the non-Hispanic White pop-
ulation.41 On the other hand, considering that 60% of the US
population are non-Hispanic White, the 2.70% of them who
had experienced racial discrimination during the pandemic
were not trivial. In our subgroup analysis, their experience
with racial discrimination was also linked with increased
cigarette smoking and elevated level of distress. A study of
low-income, urban White people found that 39% of them
perceived racial discrimination, associated with a higher rate
of anxiety and depression,42 while the low-income White
population was understudied in health literature.42 Therefore,
while the minority groups bear a disproportional burden of the
negative health consequences of racial discrimination, it is
important to note that racial discrimination poses a threat to
mental and behavioral health to all racial and ethnic groups
despite major structural protections and privileges for the non-
Hispanic White population.
It is concerning that Hispanic respondents have higher risks

of increasing cigarette smoking during the pandemic than the
non-Hispanic White population, a pattern consistent with an
April–May 2020 nationwide survey showing that increased or
newly initiated substance use was reported among 36.9% of
Hispanic respondents, compared with 14.3–15.6% among
non-Hispanic White people.43 Acculturation and acculturative
stress among Hispanic adults could influence substance use
through the deterioration of their cultural-specific family
values, attitudes, and familistic behaviors.44 The anti-
immigrant political environment and policies during and be-
fore 2020 could have added to the stress from racial stigma
and fear of deportation,45 which could help explain the in-
creased cigarette smoking among the Hispanic population
during the pandemic. Meanwhile, the Hispanic population’s
higher risk of losing jobs during the COVID-19 pandemic
could have contributed to increased cigarette smoking, given
the documented evidence that unemployment could lead to

Table 5 Adjusted Associations Between Perceived Racial Bias and
Experiences with Racial Discrimination and Substance Use
Outcomes During the COVID-19 Pandemic, by Race/Ethnic

Subgroups

Increase in
smoking
OR (99% CI)

Increase in
alcohol
OR (99% CI)

Non-Hispanic White respondents
Perceived racial bias 1.08 (0.96, 1.23) 0.98 (0.90, 1.06)
Racial discrimination

encounter
20.24* (1.62,
253.21)

0.89 (0.10, 7.68)

Racial/ethnic cyberbully 0.20 (0.01, 4.03) 0.85 (0.18, 4.05)
Sample size, n 482 504

Black respondents
Perceived racial bias 1.08 (1.00, 1.16) 1.03 (0.97, 1.09)
Racial discrimination

encounter
1.32 (0.53, 3.32) 0.93 (0.45, 1.91)

Racial/ethnic cyberbully 1.26 (0.48, 3.33) 1.65 (0.75, 3.60)
Sample size, n 574 585

Hispanic respondents
Perceived racial bias 0.99 (0.91, 1.09) 1.00 (0.94, 1.07)
Racial discrimination

encounter
3.87* (1.31,
11.48)

1.14 (0.44, 2.96)

Racial/ethnic cyberbully 4.16* (1.24,
13.99)

1.21 (0.43, 3.42)

Sample size, n 527 527
East Asian respondents
Perceived racial bias 0.94 (0.83, 1.07) 1.01 (0.93, 1.09)
Racial discrimination

encounter
0.71 (0.12, 4.14) 1.29 (0.51, 3.25)

Racial/ethnic cyberbully 4.99 (0.89, 28.03) 1.30 (0.44, 3.79)
Sample size, n 694 727

South Asian respondents
Perceived racial bias 0.94 (0.83, 1.06) 0.99 (0.89,1.09)
Racial discrimination

encounter
13.79* (1.36,
139.87)

10.85† (1.45,
81.47)

Racial/ethnic cyberbully 7.94 (0.74, 84.94) 1.72 (0.34, 8.81)
Sample size, n 162 180

Southeast Asian respondents
Perceived racial bias 1.01 (0.86, 1.18) 0.92 (0.88, 1.31)
Racial discrimination

encounter
2.28 (0.30, 17.42) 4.10 (0.80, 21.15)

Racial/ethnic cyberbully 1.19 (0.07, 19.43) 0.80 (0.13, 4.79)
Sample size, n 159 199

The weighted logistic regressions controlled for age, gender, educa-
tional attainment, eligibility to vote, party identification, household
income, prior COVID-19 infection, and region. Odds ratios (ORs) and
99.17% confidence intervals (99% CIs) are reported
*p is smaller than the Bonferroni-corrected threshold value of 0.0083†p
= 0.009, slightly larger than our Bonferroni-adjusted p value threshold
of p = 0.0083
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more substance misuse.46, 47 Regardless of the causal mecha-
nism behind the Hispanic–White difference in cigarette
smoking increase, more culturally tailored substance misuse
prevention is needed to reverse or mitigate smoking increase
among the Hispanic population.
Our results show that East Asian respondents perceived a

higher level of racial bias against their racial group than non-
Hispanic White respondents and reported a higher chance of
encountering racial discrimination than non-Hispanic White
respondents. Anti-Asian discrimination has increased since
the beginning of the pandemic, partly due to the negative
stereotypes that Asians were more likely to carry the corona-
virus, and the racist rhetoric of naming the coronavirus as
“kung flu.”48 We found that racial discrimination was associ-
ated with increased psychological distress among East Asian
population. Unlike the longstanding discrimination experi-
enced by the Black population, the anti-Asian racism was
particularly specific to the pandemic.37 More research on risks
and resilience of Asian communities is needed to understand
the mechanism through which anti-Asian racism leads to
negative health consequences.
Our study is limited in that we did not measure more

specific mental health conditions such as depression, anxiety,
or stress. Since a weighted proportion of 15.90% of respon-
dents in our national sample reported serious distress, which is
often significantly associated with more specific mental health
conditions,49 more research is needed for surveillance of spe-
cific mental health conditions and to examine whether they
could be triggered by racial discrimination or perceived racial
bias during and after the pandemic. Another limitation is that
the survey was conducted only in English and Spanish due to
budget constraints, which might have created some nonre-
sponse bias in sampling and measurement errors among some
Asian respondents who preferred responding to the survey in
an Asian language though our survey weights adjusted for the
nonresponse bias. Moreover, the nature of our cross-sectional
study means that we cannot interpret our observed associa-
tions as evidence for causal relationships. Though it is com-
mon in online-based survey studies and nonresponse bias is
accounted for in the analysis, the low response rate (4.2%) is a
limitation that may bias population estimates. Finally, the self-
reported cigarette smoking behavior and alcohol consumption
behavior prior to the pandemic, as measured in October 2020,
could have a recall bias whereby the survey respondent did not
recall their health behavior accurately. Recall bias also affects
the measurement of perceived or encountered racial discrim-
ination. Nonetheless, these recall biases were more likely to be
underreported and thus may bias the results toward the null.
Further study is needed to monitor whether the increased
substance use will persist as the pandemic gradually wanes.
Our study shows that racism may play a significant role in

population health outcomes, particularly under the stress of a
pandemic. To tackle racial injustice, policies and culturally
appropriate mental health interventions need to be developed

and implemented to reduce the harmful effects of racism,
promote health equity, and improve population health.

Supplementary Information The online version contains supple-
mentarymaterial available at https://doi.org/10.1007/s11606-022-
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