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A B S T R A C T   

Background:  The mental health of racial/ethnic minority groups in the United States may be disproportionately 
impacted by the COVID-19 pandemic due to greater experience of peri-pandemic stressors. Yet, few studies have 
systematically examined racial/ethnic differences in mental health outcomes in this context. 
Methods:  Data came from the COVID-19 Southern Cities Study, a probability-based, cross-sectional study con
ducted in May/June 2020 among adults living in the metropolitan statistical areas of Atlanta, Austin, Dallas, 
Houston, and New Orleans. Unadjusted and adjusted associations between racial/ethnic identity and past-week 
depression and/or anxiety symptoms (Patient Health Questionnaire-2 score ≥ 3 or Generalized Anxiety Disorder- 
2 score ≥ 3), trouble sleeping, physical reactions when thinking about COVID-19, and self-rated worsened mental 
health due to the pandemic were estimated in separate logistic regression models. 
Results:  Over 30% of respondents reported depression and/or anxiety symptoms, 21% reported physical re
actions, 25% had trouble sleeping, and 33% worsened mental health since the pandemic began. Adjusting for 
sociodemographic and health-related characteristics and pandemic-related stressors, odds of anxiety symptoms 
(odds ratio (OR) 0.53, 95% confidence interval (CI) 0.30–0.95) and worsened mental health (OR 0.58, 95% CI 
0.36–0.94) were lower among non-Hispanic Black vs. non-Hispanic white respondents. 
Limitations:  No diagnostic assessments were used, and results may not be generalizable to later phases of the 
pandemic and the entire U.S. South. 
Conclusions:  Despite greater pandemic-related stressor experience, poor mental health outcomes were not more 
common among racial/ethnic minority individuals. However, interventions to reduce disparities in stressor 
experience and promote mental health are needed.   

1. Introduction 

The coronavirus disease 2019 (COVID-19) pandemic has had a 
substantial impact on mental health in the United States. Several studies 
have reported elevated population burden of psychological distress 
during the pandemic compared to pre-pandemic periods, estimating 
prevalence of these symptoms in the early months of the pandemic at 
levels 3–4 times that found in national surveillance studies from previ
ous years (Ettman et al., 2020; McGinty et al., 2020). The prevalence of 
past-week symptoms of depressive or anxiety disorder reported by the 

weekly U.S. Census Household Pulse Survey has hovered around 
30–40% for much of the pandemic period and stands in stark contrast to 
the 11% reported in the 2019 National Health Interview Survey (NHIS) 
(Centers for Disease Control and Prevention, 2020). Further, a recent 
population-representative longitudinal study of U.S. adults 20 years or 
older found that approximately 1 in 8 participants reported an increase 
in psychological distress between February 2019 (pre-pandemic) and 
May 2020 (peri-pandemic) (Breslau et al., 2021). Although mental 
health has always been an issue of public health concern, these findings 
suggest that the current situation is particularly dire and warrants 
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action. 
The mental health of racial and ethnic minority groups in the U.S. 

may be disproportionately impacted by the pandemic due to greater 
experience of pre-existing and COVID-related stressors. In addition to 
disparities in COVID-19-related outcomes (e.g., case positivity rates, 
disease severity, mortality) (Centers for Disease Control and Prevention, 
2021) and race- and class-based discrimination, harassment, and attacks 
(Devakumar et al., 2020; Ying and Finch, 2020), racial and ethnic mi
nority groups are at greater risk for COVID-related stressors such as 
economic hardship (The Commonwealth Fund, 2020). Coupled with 
longstanding health disparities and other stressors (The Commonwealth 
Fund, 2020), these experiences contribute to an accumulation of 
stressors across the life course that may increase risk of mental health 
problems (Pearlin et al., 2005). They could also contribute to greater 
anxiety and uncertainty about recovery following the pandemic (e.g., 
loss of primary wage earner) and anticipated discrimination (e.g., dur
ing re-entry into the job market). 

Despite this evidence, racial and ethnic differences in mental health 
during the COVID-19 pandemic do not show a clear pattern. Several 
studies reported the highest prevalence of common mental health con
ditions among Hispanic compared to non-Hispanic white and Black in
dividuals, but most of these comparisons did not reach statistical 
significance (Breslau et al., 2021; Centers for Disease Control and Pre
vention, 2020; Ettman et al., 2020; McGinty et al., 2020; McKnight-Eily 
et al., 2021). Comparisons between non-Hispanic Black and white adults 
are less consistent, and the few studies that specifically assess Asian 
Americans note a lower prevalence of depression or anxiety symptoms in 
this group compared to others (Centers for Disease Control and Pre
vention, 2020). For the most part, examining racial and ethnic differ
ences in mental health during the pandemic was not the main focus of 
these studies; most haven taken a descriptive approach, presenting only 
bivariate comparisons. Accounting for factors that may differ between 
racial and ethnic groups and impact mental health (e.g., age, education, 
financial strain, additional COVID-related stressors) is necessary to 
elucidate mental health disparities and their drivers. 

Compared to the North and West regions of the U.S., the South is 
often characterized by higher levels of racial polarization (Elmendorf 
and Spencer, 2014), lower public health spending and health insurance 
coverage (Trust for America’s Health, 2018; United States Census Bu
reau, 2019), and higher prevalence of certain pre-existing health con
ditions that increase risk of severe COVID-19 (e.g., diabetes, 
hypertension) (Raghupathi and Raghupathi, 2018). This region has also 
experienced natural disasters in recent years that have disproportion
ately affected marginalized racial and ethnic populations (Sastry and 
Gregory, 2013). All of these factors may contribute to mental health 
disparities by race/ethnicity. Yet few studies of mental health during 
COVID-19 have focused on the Southern region of the US. The aim of the 
current study is to evaluate racial and ethnic differences in 
COVID-19-related stressors (e.g., financial strain) and mental health 
among adult residents of 5 large Southern U.S. metropolitan statistical 
areas (MSA) including Austin, Dallas, Houston, Atlanta, and New 
Orleans during the early stages of the COVID-19 pandemic. We hy
pothesized that racial/ethnic minority respondents would report greater 
COVID-19-related stressor experience and worse mental health 
compared to non-Hispanic white respondents. 

2. Methods 

2.1. Participants and data collection 

Data came from the COVID-19 Southern Cities Study, a probability- 
based, cross-sectional survey that collected information on COVID-19 
experiences and beliefs, mental health and substance use, political 
opinions, and sociodemographic factors among adults 18 years or older 
living in the metropolitan statistical areas (MSA) of Atlanta-Sandy 
Springs-Alpharetta (GA), Austin-Round Rock-Georgetown (TX), Dallas- 

Fort Worth-Arlington (TX), Houston-The Woodlands-Sugar Land (TX), 
and New Orleans-Metairie (LA) between May 26 and June 6, 2020. 
Respondents (n=1727) were randomly selected from Dynata’s online 
panel to complete web-based Qualtrics surveys (n=1641) or through 
random digit-dial (RDD) to complete interviewer-administered landline 
telephone or cell phone surveys (n=86). The sample of online re
spondents was randomly recruited with a geographic quota from each 
MSA. The smaller telephone supplement included a stratified sample of 
random digit numbers for each city. The supplement of phone interviews 
aimed to introduce an additional level of randomness to the survey that 
a well-cultivated opt-in sample may not provide. Mixing modes of 
participant recruitment into a sample is a common way to compensate 
for the weaknesses of one mode (De Leeuw 2005) without sacrificing the 
quality of the survey data when the questionnaire is the same (Kreuter 
et al., 2008; Ansolabehere and Schaffner, 2014). Surveys were con
ducted in English (n=1704) and Spanish (n=23). The median duration 
of web-based surveys was approximately 14 min (interquartile range 
(IQR): 9–20); for phone surveys, the median duration was approxi
mately 24 min (IQR: 18–33). Specific racial and ethnic group re
spondents were purposely oversampled to obtain a robust sample for 
specific racial and ethnic groups in each MSA. Participants provided 
informed consent before beginning the survey. The study was approved 
by the University of Texas at Tyler Institutional Review Board. This 
analysis followed the Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) reporting guidelines (von Elm et al., 
2007). 

2.2. Measures 

The outcomes of interest in this study were the following mental 
health indicators: (1) symptoms of depression and/or anxiety, (2) 
trouble sleeping, (3) physical reactions when thinking about the COVID- 
19 pandemic, and (4) self-rated worsened mental health due to the 
pandemic. Symptoms of depression and anxiety were assessed using the 
4-item Patient Health Questionnaire (PHQ-4, Cronbach’s alpha=0.85) 
(Kroenke et al., 2009), which asks about the frequency of experiencing 2 
symptoms of depression and 2 symptoms of generalized anxiety disorder 
(GAD), modified to evaluate symptoms experienced during the past 
week (not at all or less than 1 day, 1–2 days, 3–4 days, 5–7 days), instead 
of during the past two weeks, analogously to the Household Pulse Sur
vey (Centers for Disease Control and Prevention, 2020). Total scores for 
the 2 depression items (PHQ-2, range 0–6, Spearman-Brown split-half 
reliability=0.80) and the 2 anxiety items (GAD-2, range 0-6, split-half 
reliability=0.64) were dichotomized separately using a cut point of 
2/3 for each domain (Kroenke et al., 2007, 2003), and symptoms of 
depression and/or anxiety were indicated where either domain score 
was above this cut point (Centers for Disease Control and Prevention, 
2020). Observations with missing data for at least 1 PHQ-4 item were 
excluded (n=124, 7%) (Löwe et al., 2010). Past-week trouble sleeping 
was assessed with a single-item question and categorized as rarely or 
none of the time (less than 1 day) or some or a little of the time (1–2 
days) vs. occasionally or a moderate amount of the time (3–4 days) or 
most or all of the time (5–7 days). Experiencing physical reactions such 
as sweating, trouble breathing, nausea, or pounding heart when 
thinking about the COVID-19 pandemic in the past week was oper
ationalized in the same way (Holingue et al., 2020). Respondents were 
also asked how much their mental/emotional health has been worsened 
by the pandemic (not at all/slightly vs. moderately/very/extremely). 

Self-reported race/ethnicity was categorized as non-Hispanic white; 
Hispanic, any race; non-Hispanic Black; and non-Hispanic Asian. Those 
who reported another race were excluded from the analysis due to small 
sample size (n=39). Other covariates included gender (male vs. female), 
age group, educational attainment, marital status, country of birth (U.S. 
vs. non-U.S.), self-reported general health (excellent/very good/good 
vs. fair/poor), and previous diagnoses of a mental health condition by a 
healthcare professional. Additionally, we assessed stressors related to 
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COVID-19, including shortage of money for food for the respondent or 
their family in the past month (never or once in a while vs. fairly often or 
very often), essential/frontline worker status (self or someone in 
household), number of people known personally with COVID-19 (none 
vs. one or more), and isolating even without having symptoms (as a 
measure of restricted in-person social interaction). Finally, we examined 
“personal growth” due to COVID-19 using 5 items from the Comple
mentary and Integrative Research (CAIR) Lab Pandemic Impact Ques
tionnaire (C-PIQ), which assessed the extent to which participants felt 
the COVID-19 pandemic had led to positive changes in their life 
(strengthened relationships with others and community, created new 
possibilities, helped identify personal strengths, created spiritual 
change, increased appreciation of life). The 5 items of this measure are 
summed to create a score from 0–20, with higher scores indicating 
greater personal growth (Lang 2020; Dzierzewski et al., 2021). 

2.3. Statistical analysis 

The analytic sample comprised respondents who identified as non- 
Hispanic white, Hispanic, non-Hispanic Black, or non-Hispanic Asian 
(n=1688). Variables were described using frequencies and weighted 
percentages or weighted median and IQR in the overall sample and by 
race/ethnicity. χ2 tests provided description of bivariate associations 
between all variables except positive growth score and race/ethnicity, 
for which a Wald test following survey linear regression with robust 
standard errors was used. In addition to variables thought to be potential 
confounders based on previous literature, variables associated with the 
exposure or any outcome in χ2 tests at p < 0.05 were included as 
covariates in regression analysis. Six sets of regression analyses evalu
ated each of the following as the dependent variable in separate models: 
(1) depression and/or anxiety symptoms, (2) depression symptoms, (3) 
anxiety symptoms, (4) physical reactions when thinking about COVID- 

Table 1 
Sociodemographic factors, health-related characteristics, and COVID-related stressors, overall and by race/ethnicity.   

Full sample  Non-Hispanic 
White 

Hispanic, 
any race 

Non-Hispanic 
Black 

Non-Hispanic 
Asian 

p- 
valuea 

Total 1688 
(100.0) 

573 (44.3) 381 (26.6) 507 (21.8) 227 (7.4) N/A 

Gender       
Male 811 (50.3) 400 (50.5) 142 (51.2) 168 (49.1) 101 (48.9) 0.96 
Female 869 (49.8) 171 (49.5) 237 (48.8) 335 (50.9) 126 (51.1)  

Age category (years)       
18–24 279 (11.5) 30 (4.7) 108 (20.6) 109 (14.0) 32 (11.9) <0.001 
25–34 295 (20.6) 58 (13.1) 96 (29.7) 90 (23.1) 51 (25.2)  
35–44 254 (18.9) 60 (13.3) 60 (20.0) 78 (25.1) 56 (29.8)  
45–64 448 (32.8) 183 (40.2) 69 (26.1) 131 (26.4) 65 (30.3)  
65–89 337 (16.4) 223 (28.8) 29 (3.7) 70 (11.4) 15 (2.8)  

Metropolitan area       
Atlanta, GA 440 (25.2) 142 (27.6) 82 (11.0) 171 (38.7) 45 (21.6) <0.001 
Austin, TX 193 (11.1) 88 (13.2) 59 (14.3) 23 (3.2) 23 (10.7)  
Dallas, TX 412 (24.9) 160 (25.9) 89 (27.1) 112 (19.5) 51 (27.5)  
Houston, TX 508 (30.8) 156 (24.4) 132 (44.9) 121 (24.7) 99 (36.1)  
New Orleans, LA 135 (8.0) 27 (8.9) 19 (2.7) 80 (14.0) 9 (4.1)  

Educational attainment       
High school diploma 
(or equivalent) or less  290 (32.1)  50 (21.7)  90 (39.9)  137 (48.4)  13 (17.6) 

<0.001 

Associate degree or some college 474 (29.1) 131 (28.2) 128 (32.4) 178 (30.4) 37 (19.1)  
Bachelor’s degree 541 (24.6) 212 (30.2) 97 (19.0) 129 (15.4) 103 (38.2)  
Post-graduate training or degree 378 (14.2) 180 (19.9) 63 (8.7) 61 (5.8) 74 (25.0)  

Marital status       
Married or cohabiting 886 (52.7) 367 (60.2) 203 (55.9) 191 (34.7) 125 (49.9) <0.001 
Never married 529 (32.9) 110 (22.4) 130 (35.0) 207 (49.0) 82 (41.5)  
Widowed, divorced, or separated 237 (14.3) 86 (17.4) 36 (9.1) 100 (16.3) 15 (8.7)  

Born in the U.S.       
Yes 1381 (84.2) 539 (93.9) 288 (74.1) 470 (93.8) 84 (33.7) <0.001 
No 287 (15.8) 33 (6.1) 82 (25.9) 32 (6.2) 140 (66.3)  

Self-rated general health       
Good, very good, or excellent 1461 (85.4) 499 (84.2) 329 (87.3) 430 (84.3) 203 (89.7) 0.54 
Poor or fair 175 (14.6) 59 (15.8) 36 (12.7) 60 (15.7) 20 (10.3)  

Ever diagnosed by health care provider with mental health 
condition       
No 1302 (80.1) 456 (80.0) 264 (79.4) 386 (77.5) 196 (90.2) 0.12 
Yes 321 (19.9) 97 (20.0) 99 (20.6) 98 (22.5) 27 (9.8)  

Past-month shortage of money for food for self and family       
Once in a while or never 1216 (80.1) 474 (86.5) 247 (78.6) 321 (66.6) 174 (82.2) <0.001 
Fairly or very often 280 (19.9) 60 (13.5) 81 (21.4) 109 (33.4) 30 (17.8)  

Essential/frontline worker (either self or in household)       
No 942 (63.6) 389 (70.3) 168 (54.4) 243 (56.4) 142 (74.1) 0.001 
Yes 512 (36.4) 132 (29.7) 149 (45.6) 176 (43.6) 55 (25.9)  

Number of people known personally who have or had COVID-19       
None 921 (63.8) 349 (67.4) 193 (63.1) 232 (53.2) 147 (72.9) 0.004 
One or more 615 (36.2) 191 (32.6) 146 (36.9) 215 (46.8) 63 (27.1)  

Isolated even without having symptoms       
No 1039 (68.9) 369 (68.1) 229 (70.3) 309 (72.2) 132 (59.7) 0.27 
Yes 495 (31.1) 166 (31.9) 111 (29.7) 140 (27.8) 78 (40.3)  

Positive growth score, median (IQR) 6 (3-10) 5 (2-9) 8 (4-10) 8 (5-13) 8 (5-11) <0.001 

Data are shown as n (%). 
Raw numbers and weighted column percentages (row percentages for Total) to account for stratification and oversampling of racial/ethnic minorities. 

a Weighted χ2 tests. 
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19, (5) trouble sleeping, and (6) self-reported worsened mental health. 
Binary logistic regression analyses examined the association between 
race/ethnicity and each mental health indicator in unadjusted models 
(model 1); models adjusting for gender, age, education, marital status, 
country of birth, self-reported general health, previous mental health 
diagnosis, and MSA (model 2); and models further adjusting for shortage 
of money for food, essential/frontline worker status, knowing someone 
with COVID-19, and isolating even without having symptoms (model 3). 
This yielded 18 regression models in total. Odds ratios (OR), 95% con
fidence intervals (CI), and concordance (c) statistics (as a measure of 
goodness of fit or predictive accuracy of binary logistic regression 
models (Hosmer et al. 2013)), were reported. All analyses were con
ducted using the svy suite of commands in Stata, SE 15.1, and statistical 
significance was evaluated at p < 0.05. Analyses accounted for complex 
sampling design (i.e., stratification by MSA) and sample weights 
calculated to ensure that the characteristics of the sample closely re
flected the characteristics of the corresponding geographic area. The 
telephone and web-based samples were balanced using iterative raking 
estimation to match parameters for sex, age, race/ethnicity, and 
educational attainment of the corresponding geographic areas using 
estimates from the 2019 American Community Survey. The weights 
generated for the probability telephone sample and non-probability 
online sample were combined into one pseudo weight for the entire 
sample (Elliott, 2009). 

3. Results 

3.1. Sociodemographic characteristics and COVID-19-related factors 

Table 1 reports sociodemographic characteristics and COVID-related 
factors overall and by race/ethnicity. The weighted sample was 44.3% 
non-Hispanic white, 26.6% Hispanic, 21.8% non-Hispanic Black, and 
7.4% non-Hispanic Asian. Approximately half of respondents were fe
male (49.8%) and married or cohabiting (52.7%). Adults 45–64 years 
old made up the largest proportion of the sample (32.8%), and the 
majority had more than high school education (67.9%) and were born in 
the US (84.2%). The largest proportion resided in Houston (30.8%) and 
the smallest proportion in New Orleans (8.0%). Approximately one-fifth 
had a previous mental health diagnosis (19.9%). 

Approximately 20% of respondents reported having experienced a 
shortage of money for food fairly often or very often in the past month, 
and about one-third reported being or having a family member who is an 

essential or frontline worker (36.4%), knowing someone personally who 
had or has COVID-19 (36.2%), and self-isolating even without having 
symptoms (31.1%). All COVID-related stressors were more common 
among Black and Hispanic respondents compared to white and Asian 
respondents, with the exception of self-isolating. Over 33% of Black 
respondents and 20% of Hispanic respondents had past-month shortage 
of money for food compared to 13.5 and 17.8% among white and Asian 
respondents, respectively (p < 0.001). More than 40% of Black and 
Hispanic respondents reported being or having an essential worker in 
their household, compared to less than 30% among white and Asian 
respondents (p=0.001). Almost half of Black respondents knew someone 
who had COVID-19 (46.8% vs. 36.9% of Hispanic, 32.6% of white, and 
27.1% of Asian respondents, p=0.004). Median positive growth scores 
were higher among racial/ethnic minority respondents than among 
white respondents (Hispanic respondents: median=8, IQR: 4-10; Black 
respondents: median=8, IQR: 5-13; Asian respondents: median=8, IQR: 
5–11; white respondents: median=5, IQR: 2-9; p < 0.001). 

3.2. Bivariate associations between mental health indicators and race/ 
ethnicity 

Over 30% of respondents reported past-week probable depression 
and/or anxiety symptoms (26.4% with depression symptoms, 22.3% 
with anxiety symptoms), 21.3% reported experiencing physical re
actions when thinking about COVID-19, 25.0% reported trouble 
sleeping, and almost one-third (33.1%) reported worsened mental 
health since the pandemic began. Hispanic and Black respondents had 
the highest prevalence of most mental health outcomes compared to 
respondents of other race/ethnicity, but the prevalence estimates did 
not differ significantly by race/ethnicity at p < 0.05. The exception was 
past-week physical reactions when thinking about COVID-19, which 
were more common among Hispanic (26.3%) and Black (25.0%) re
spondents compared to white (17.1%) and Asian (18.8%) respondents 
(p=0.03, Table 2). 

3.3. Multivariate regression models 

In models adjusting for sociodemographic characteristics, self-rated 
general health, and previous mental health diagnosis (model 2), His
panic, Black, and Asian respondents had lower odds of probable 
depression and/or anxiety symptoms compared to non-Hispanic white 
respondents, although none of these associations reached statistical 

Table 2 
Mental health indicators, overall and by race/ethnicity.   

Full sample  Non-Hispanic White Hispanic, 
any race 

Non-Hispanic Black Non-Hispanic Asian p-valuea 

Depression and/or anxiety symptoms       
No 1088 (68.7) 409 (68.7) 211 (67.4) 307 (67.2) 161 (77.0) 0.43 
Yes 484 (31.3) 137 (31.3) 134 (32.6) 152 (32.8) 61 (23.0)  

Depression symptoms       
No 1176 (73.6) 433 (74.5) 236 (72.4) 338 (71.2) 169 (79.4) 0.51 
Yes 412 (26.4) 115 (25.5) 117 (27.6) 127 (28.8) 115 (20.6)  

Anxiety symptoms       
No 1239 (77.7) 449 (76.5) 248 (76.5) 358 (79.1) 184 (85.0) 0.37 
Yes 342 (22.3) 100 (23.5) 98 (23.5) 106 (20.9) 38 (15.0)  

Past-week physical reactions when thinking about COVID-19       
2 days or less 1244 (78.7) 469 (82.9) 248 (73.7) 346 (75.0) 181 (81.2) 0.03 
3 or more days 343 (21.3) 81 (17.1) 102 (26.3) 120 (25.0) 40 (18.8)  

Past-week trouble sleeping       
2 days or less 1120 (75.0) 410 (75.7) 218 (69.3) 330 (79.8) 162 (78.2) 0.08 
3 or more days 378 (25.0) 118 (24.3) 108 (30.7) 102 (20.2) 50 (21.8)  

Self-reported worsened mental/emotional health       
Slightly or not at all 1075 (66.9) 405 (68.8) 204 (62.4) 323 (69.4) 143 (65.0) 0.32 
Moderately, very, or extremely 509 (33.1) 143 (31.2) 146 (37.6) 144 (30.6) 76 (35.0)  

Data are shown as n (%). 
Raw numbers and weighted column percentages to account for stratification and oversampling of racial/ethnic minorities. 

a Weighted χ2 tests. 
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significance. In models that also adjusted for pandemic-related stressors 
(model 3), the odds of depression and/or anxiety symptoms were 43% 
lower among non-Hispanic Black respondents compared to non- 
Hispanic white respondents (OR 0.57, 95% CI 0.34–0.94). When dis
aggregating symptoms, only the odds of anxiety symptoms, but not of 
depression symptoms, were significantly lower for Black compared to 
white respondents in model 3 (anxiety: OR 0.53, 95% CI 0.30–0.95; 

depression: OR 0.65, 95% CI 0.38–1.11). Finally, Black respondents had 
significantly lower odds of self-rated worsened mental health since the 
onset of the pandemic as compared to white respondents (OR 0.58, 95% 
CI 0.36–0.94). At p < 0.05, no statistically significant differences were 
observed between racial/ethnic groups for physical reactions when 
thinking about COVID-19 and trouble sleeping. Based on the concor
dance (c) statistic, fully adjusted models for all outcomes (models 3) 

Table 3 
Odds ratios of race/ethnicity with mental health outcomes.   

Model 1: 
OR unadjusted 
(95% CI) 

c- 
statistica 

Model 2: 
OR adjusted for socio-demographic and health- 
related variables 
(95% CI) 

c- 
statistica 

Model 3: 
OR adjusted for 
variables 
in Model 2 +
stressor variables 
(95% CI) 

c- 
statistica 

Depression and/or anxiety symptoms       
Non-Hispanic white 1.00 0.522 1.00 0.777 1.00 0.788 
Hispanic, any race 1.06 (0.71- 

1.57)  
0.73 (0.45-1.19)  0.66 (0.39-1.12)  

Non-Hispanic Black 1.07 (0.73- 
1.58)  

0.77 (0.50-1.20)  0.57 (0.34-0.94)*  

Non-Hispanic Asian 0.66 (0.41- 
1.05)  

0.57 (0.32-1.03)  0.61 (0.31-1.17)  

Depression symptoms       
Non-Hispanic white  0.527 1.00 0.785 1.00 0.799 
Hispanic, any race 1.11 (0.74- 

1.67)  
0.75 (0.46-1.24)  0.71 (0.41-1.24)  

Non-Hispanic Black 1.18 (0.79- 
1.76)  

0.83 (0.53-1.31)  0.65 (0.38-1.11)  

Non-Hispanic Asian 0.76 (0.46- 
1.23)  

0.66 (0.36-1.22)  0.75 (0.39-1.47)  

Anxiety symptoms       
Non-Hispanic white 1.00 0.528 1.00 0.751 1.00 0.772 
Hispanic, any race 1.00 (0.65- 

1.54)  
0.88 (0.53-1.45)  0.74 (0.42-1.30)  

Non-Hispanic Black 0.86 (0.55- 
1.33)  

0.71 (0.43-1.17)  0.53 (0.30-0.95)*  

Non-Hispanic Asian 0.57 (0.33- 
0.98)*  

0.58 (0.31-1.09)  0.53 (0.27-1.05)  

Past-week physical reactions when thinking 
about COVID-19       
Non-Hispanic white 1.00 0.566 1.00 0.769 1.00 0.806 
Hispanic, any race 1.73 (1.10- 

2.72)  
1.26 (0.71-2.24)  1.06 (0.57-1.96)  

Non-Hispanic Black 1.61 (1.03- 
2.50)  

1.26 (0.76-2.07)  1.11 (0.63-1.94)  

Non-Hispanic Asian 1.12 (0.60- 
2.08)  

1.13 (0.54-2.36)  1.07 (0.47-2.45)  

Past-week trouble sleeping       
Non-Hispanic white 1.00 0.554 1.00 0.706 1.00 0.724 
Hispanic, any race 1.38 (0.91- 

2.10)  
0.94 (0.58-1.52)  0.80 (0.47-1.35)  

Non-Hispanic Black 0.79 (0.52- 
1.18)  

0.74 (0.46-1.19)  0.71 (0.43-1.18)  

Non-Hispanic Asian 0.87 (0.49- 
1.52)  

0.68 (0.35-1.33)  0.76 (0.38-1.52)  

Self-reported worsened 
mental/emotional health       
Non-Hispanic white 1.00 0.533 1.00 0.708 1.00 0.738 
Hispanic, any race 1.33 (0.89- 

1.98)  
1.04 (0.65-1.67)  0.91 (0.55-1.52)  

Non-Hispanic Black 0.97 (0.66- 
1.42)  

0.73 (0.47-1.14)  0.58 (0.36-0.94)*  

Non-Hispanic Asian 1.19 (0.74- 
1.93)  

1.26 (0.70-2.24)  1.10 (0.59-2.05)  

Abbreviations: OR, odds ratio; CI, confidence interval. 
Model 1: no adjustment 
Model 2: adjusted for gender, age group, educational attainment, marital status, country of birth, metropolitan area, self-rated general health, previously diagnosed 
with mental health condition. 
Model 3: adjusted for gender, age group, educational attainment, marital status, country of birth, metropolitan area, self-rated general health, previously diagnosed 
with mental health condition, past-month shortage of money for food, essential/frontline worker, number of people known with COVID-19, isolated even without 
symptoms. 

a Area under the Receiver Operating Characteristic (ROC) curve. 
* p < 0.05. 
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demonstrated acceptable to excellent discrimination, with areas under 
the Receiver Operating Characteristics (ROC) ranging from 0.738 to 
0.806 (Hosmer et al., 2013) (Table 3). 

4. Discussion 

To our knowledge, this is the first study to examine racial/ethnic 
differences in mental health during the COVID-19 pandemic in Southern 
U.S. cities that accounts for potential confounding factors and COVID- 
19-related stressors. Overall, all indicators of poor mental health were 
common, affecting between one-fifth and one-third of the sample, with 
prevalence estimates fairly similar to those reported from the late May to 
early June U.S. Census Household Pulse Survey (Centers for Disease 
Control and Prevention, 2020) and a March 2020 Pew Research Center 
survey (Pew Research Center, 2020). A notable exception was physical 
reactions when thinking about COVID-19, which was reported 3 days or 
more during the past week by 21% of the current sample, compared to 
only 7% in the Pew Research Center survey. Besides differences in 
sample characteristics and the time at which the surveys were con
ducted, this discrepancy may be due to the fact that the respective item 
in the Pew Research Center questionnaire asked about physical reactions 
while thinking specifically about one’s own experiences with COVID-19, 
as opposed to the item in this survey that inquired about reactions 
while thinking about the pandemic in general. However, given the high 
prevalence of physical reactions when thinking about COVID-19, addi
tional research into other short- and long-term manifestations of distress 
related to the pandemic in this population is warranted. 

Compared to non-Hispanic white respondents, the prevalence of 
most mental health indicators was higher among Black and Hispanic 
respondents and lower among Asian respondents, similar to some recent 
COVID-19-related studies (Centers for Disease Control and Prevention, 
2020; Ettman et al., 2020; McGinty et al., 2020). However, after 
adjusting for sociodemographic and health-related factors and 
COVID-19-related stressors, the odds of anxiety symptoms and 
self-reported worsened mental health were lower among Black 
compared to white respondents and did not differ significantly between 
Hispanic or Asian vs. white respondents, despite significantly greater 
experience of COVID-19-related stressors. These findings are, for the 
most part, consistent with a large body of evidence highlighting similar 
or lower prevalence of mental health conditions among racial/ethnic 
minority groups compared to non-Hispanic white individuals 
pre-pandemic (Holzer III and Copeland, 2013), despite greater experi
ence of adversity (Riehm et al., 2021a). The lower odds of distress 
among Black compared to white respondents in this study are also 
consistent with results from a recent longitudinal study of mental 
distress using Understanding America Study data from March to August 
2020 (Riehm et al., 2021b). 

There are several potential explanations for this somewhat para
doxical finding. Protective factors that buffer the impact of life stressors 
on mental health – namely, social support and salutary coping resources 
such as resilience (Kessler et al., 1985) – may be more common among 
specific racial/ethnic groups. In a recent COVID-19-related study, Black 
respondents had significantly greater odds of high resilience levels 
compared to white respondents, which were in turn associated with less 
mental distress (Riehm et al., 2021a). Social support also significantly 
buffered the impact of discrimination on depressive symptoms among 
Asian Americans in another study conducted since the pandemic began 
(Lee and Waters, 2021). Although we were not able to measure these 
specific constructs in the current study, personal growth scores were 
higher among racial/ethnic minority respondents than among 
non-Hispanic white respondents. Studies have demonstrated that posi
tive emotions, such as finding positive meaning in stressful situations, 
are associated with greater resilience and better mental health (Tugade 
and Fredrickson, 2004). The findings of this study may also reflect dif
ferences in symptom expression, familiarity with mental health concepts 
and language, and stigma associated with communicating these 

experiences by race/ethnicity that led to less endorsement of the mental 
health indicators in this study (Holzer III and Copeland, 2013). For 
example, the PHQ-4 does not include the additional somatic symptoms 
that comprise Diagnostic and Statistical Manual of Mental Disorders 
(DSM) depressive and anxiety disorders (American Psychiatric Associ
ation 2013) and are more commonly reported among specific racia
l/ethnic groups (Kim et al., 2015). 

4.1. Limitations 

The findings of this study should be considered in light of its limi
tations. First, although survey weights were applied to approximate the 
target population with respect to key sociodemographic characteristics, 
the weighted sample may nonetheless deviate from the target popula
tion in ways that impact the prevalence estimates and measures of as
sociation in this study. Second, similar to the Household Pulse Survey 
and other surveys, this study used brief, validated psychometric 
screening instruments and single-item questions to assess mental health 
outcomes, which cannot be used as diagnostic assessments, nor to 
indicate clinical need for treatment. Specifically, there is evidence that 
screening tools such as the PHQ yield substantially higher prevalence 
estimates than diagnostic interviews based on DSM criteria (Levis et al., 
2020); therefore, prevalence estimates from this study for symptoms of 
depression and/or anxiety should be interpreted primarily between 
racial/ethnic groups or relative to other population surveys using the 
same instrument. It is important to note that the reference period for 
depression and anxiety symptoms assessed by the PHQ-4 was adjusted 
from 2 weeks to 1 week to facilitate comparison with the Household 
Pulse Survey. Additionally, the use of the PHQ-2 and GAD-2, instead of 
the full screening instruments for major depression episode and GAD 
(PHQ-9 and GAD-7), did not allow for evaluation other symptoms of 
these conditions and may be limited in terms of statistical reliability. 
However, these instruments have previously been validated against gold 
standard measures of these disorders and capture their sentinel symp
toms (Löwe et al., 2010; Kroenke et al., 2003; Koenke et al., 2007). 
Further, sensitivity analyses using the sum score of the PHQ-4 (range 
0-12), with a score of 6 or more indicating depression and/or anxiety 
symptoms (Löwe et al., 2010), yielded similar results, such that odds of 
depression and/or anxiety symptoms were not higher among racia
l/ethnic minority vs. white respondents despite greater 
COVID-19-related stressor experience. Third, data collection spanned 2 
weeks in late May and early June 2020; given the dynamic nature of the 
pandemic and social and political events that have occurred since that 
time, extrapolation of these findings to subsequent time periods should 
be done with caution. Fourth, study findings may not be generalizable to 
the entire Southern region of the U.S., particularly to non-urban areas 
with different sociodemographic makeup, historical contexts, and 
pandemic experience. Finally, due to the cross-sectional nature of the 
study, our ability to fully examine causal explanations for our findings 
(e.g., the role of positive growth) was limited. Additional research that 
examines various psychological constructs using a longitudinal 
approach is needed. 

Notwithstanding these limitations, this study adds considerable 
detail and nuance to the existing body of literature on racial/ethnic 
differences in mental health during the early COVID-19 pandemic. Its 
unique strengths include the recruitment of a diverse sample inter
viewed in English and Spanish and the application of survey weights to 
approximate the underlying target population, which represents a major 
methodological advantage over convenience samples with potentially 
limited representativeness. Moreover, this study goes beyond the exist
ing literature by controlling for a large number of sociodemographic, 
clinical, and COVID-19-related variables that may confound the asso
ciation between race/ethnicity and mental health outcomes. 
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5. Conclusions 

This study highlights the mental health impact of the COVID-19 
pandemic, demonstrating high prevalence of poor mental health in
dicators among adult residents of Austin, Dallas, Houston, Atlanta, and 
New Orleans. Contrary to our hypothesis, we did not find evidence of 
worse mental health among racial and ethnic minority respondents 
compared to non-Hispanic white respondents, despite greater experi
ence of COVID-19-related stressors among minority respondents. This 
study’s findings related to mental health do not mirror the documented 
patterns of racial/ethnic disparities in COVID-19-related morbidity and 
mortality. However, it is important to note that our study’s findings 
suggest that all racial/ethnic groups have experienced an increase in 
poor mental health since the pandemic began. Additionally, inequities in 
mental health services utilization by race/ethnicity are well- 
documented (McGuire and Miranda, 2008), which may aggravate the 
mental health burden of racial/ethnic minorities in the U.S. The need for 
substantial investment and strategies to meet the needs of these pop
ulations may be ever more urgent as the COVID-19 pandemic continues, 
as well as in the aftermath of the pandemic, particularly if dispropor
tionate experience of stressors persists. Further research will be needed 
to identify policies and other interventions that address structural fac
tors driving disparities in stressor experience and that equitably promote 
public mental health and well-being. Additional research to elucidate 
the specific individual- and community-level factors that have promoted 
mental health during the COVID-19 pandemic will also be critical to 
informing these interventions. 
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Osório, F.L., Petersen, I., Picardi, A., Pugh, S.L., Quinn, T.J., Rooney, A.G., Shinn, E. 
H., Sidebottom, A., Spangenberg, L., Tan, P.L.L., Taylor-Rowan, M., Turner, A., van 
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