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ABSTRACT
Background: Adolescent mental health declined during the COVID-19 pandemic. Racial discrimination, which may negatively
affect adolescent mental health, has increased. This study sought to understand whether pre-pandemic reports of racial
discrimination predicted changes in adolescent depression, anxiety, and self-esteem from before to during the COVID-19
pandemic.

Methods: Two online surveys were administered at two public high schools in semi-rural, north-central Georgia; one in Spring
2020, just before the closing of public schools due to COVID-19; the other to the same students in Fall 2020.

Results: Most participants were White (62%) and the majority (88%), reported the same or better treatment than other races. No
significant associations were found between baseline perceived racial discrimination and changes in mental health outcomes
(depression, p=0.6194; anxiety, p=0.8240; self-esteem, p=0.0731).

Conclusions: This study did not find that racial discrimination affected adolescent mental health during the COVID-19 pandemic
in a sample with majority White students; however, there is a need for future research to examine racial discrimination and mental
health stigma among rural adolescents. These findings could help to improve access and utilization of mental health services as
well as promote policy reform to foster more equitable practices.
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INTRODUCTION

When schools physically closed due to the COVID-19
pandemic in mid-March 2020, over three million students
who had exclusively received mental health services
through their schools lost access to that care (Substance
Abuse and Mental Health Services Administration, 2020).
The sudden loss of school and/or community-based mental
health care, combined with the novel stressors of the
pandemic, proved to be challenging (YoungMinds, 2020).
The Centers for Disease Control and Prevention (CDC)
reported a 31% increase in emergency room visits due to
acute mental health crises from April-October 2020 among
12-17 year olds (Leeb, 2020).

Adolescent experiences of racial discrimination can
adversely affect mental health (Benner et al., 2018; Huynh
& Fuligni, 2010; Niwa et al., 2014; Seaton et al., 2008).
Such experiences are associated with increases in anxiety,
depression, difficulty in peer relationships, lower
self-esteem, (Benner et al., 2018; Huynh & Fuligni, 2010;
Niwa et al., 2014) distress, somatic symptoms, reduced
academic achievement, and risky health behaviors (Benner
et al., 2018; Huynh & Fuligni, 2010). Repeated incidents of
racism may provoke a physiological response that when
compounded over time, can erode mental and physical
health (Krill Williston et al., 2019; Smith & Pössel, 2021;
Trent et al., 2019).

During the summer of 2020, there was widespread media
attention to the police murder of George Floyd, increasing
the potential for vicarious racism, which is when a person
witnesses racism towards another of the same race (Chae et
al., 2021; Cheah et al., 2020). There was also the onset of
COVID-19-associated discrimination (CAD), which is
discrimination towards people with similar social
characteristics to those who are assumed to spread
COVID-19 (Liu et al., 2020). Almost half of
Chinese-American parents and their children reported
experiencing or witnessing CAD, which is associated with
increased anxiety and depressive symptoms. Adolescent
mental health is more negatively affected by vicarious
racism and Sinophobia compared to adults (Cheah et al.,
2020).

Purpose

During the pandemic, incidences of racial discrimination
increased (Cheah et al., 2020; Ha et al., 2021; Liu et al.,
2020), and adolescent mental health challenges became
more pervasive (Leeb, 2020; Meade, 2021; Meherali et al.,
2021; Patrick et al., 2020; YoungMinds, 2020), while access
to mental health services declined (Bartek et al., 2021;
Power et al., 2020). This study sought to answer: do
pre-COVID-19 perceptions of racial discrimination predict



changes in mental health outcomes during the COVID-19
pandemic among high schoolers in semi-rural Georgia? We
hypothesized that racial discrimination would predict
changes in mental health outcomes (as measured by
depression, anxiety, and self-esteem), particularly for
students who identified as Asian, Black, Latinx, and
multiracial.

METHODS

Study Design

This study was a secondary analysis of data collected
through two online surveys administered at two public high
schools. The first survey was administered between
February 17 – March 4, 2020, just prior to the closing of
public schools in Georgia due to the COVID-19 pandemic.
A second survey including COVID-19 items was
administered from November 16 - December 17, 2020. The
Institution’s Institutional Review Board reviewed and
approved all study protocols and surveys.

Participants and Setting

The study population was 9th grade students in Spring 2020,
who became 10th graders in Fall 2020, attending two
semi-rural public high schools in north-central Georgia. In
Spring 2020, 9th graders (N=1,133) from both schools, were
recruited for participation in the survey. Parents could opt
their child out of the study, and participating students
indicated assent. A total of 863 students participated in the
spring survey, 408 in the fall, and 223 completed both.
Students who completed all the mental health measures on
both surveys, (n=129) were included in the pair-wise
analysis.

Data Sources

Three data sources were used: Time 1 (T1), Spring survey;
Time 2 (T2), Fall survey; demographic data from the school
district’s Office of Student and Data Services. Data
collected from the two schools were combined for analyses.
All surveys were administered online via Qualtrics
(Qualtrics, 2021).

The T1 survey was administered on school laptops during
advisory periods or health classes. This survey consisted of
two sections completed within 15 days. Part one consisted
of 102 items with domains including: demographics, sleep
habits/hygiene, daytime sleepiness, physical health, health
conditions, activities, physical activity, and nutrition. Part
two consisted of 106 items with domains including:
technology use, perceived discrimination, mental health,
stress, self-esteem, bullying, social support, loneliness,
home/neighborhood.

The T2 survey was administered online during in-person
class on school laptops (n=89). For the 40 students attending
virtually, the survey was sent to the student’s school email
address. This survey consisted of 180 items with domains
including: demographics, sleep habits/hygiene, daytime

sleepiness, COVID-19 (worry, exposure, experiences,
beliefs, online learning, behavior, social norms), physical
health, health conditions, activities, physical activity,
caffeine, technology use, perceived discrimination, mental
health, stress, self-esteem, bullying, social support,
loneliness, home/neighborhood.

STUDY MEASURES

Exposure

Perceived Racial Discrimination

A modified item from the Reactions to Race Module was
used (Centers for Disease Control and Prevention [CDC],
2010). Participants were asked, “Since the start of the school
year (Fall 2019) at school, do you feel you were treated
worse than, the same as, or better than people of other
races?” Data were dichotomized into “worse,” and
“same/better” categories as only three students reported
better treatment.

Outcomes

Depression

A modified Patient Health Questionnaire for Adolescents
(PHQ-8) was utilized (Johnson, 2002). Participants were
asked, “How often have you been bothered by each of the
following symptoms during the past 7 days?” Answer
choices were 1, “not at all,” to 5, “every day.” Answers for
each item were recoded from 1-5 to 0-4.

Anxiety

Anxiety was measured with the Severity Measure for
Generalized Anxiety Disorder – Child Age 11-17 (GAD)
(Craske, 2013). Students responded to the prompt, “During
the past 7 days, I have…,” and considered scenarios such as,
“felt anxious, worried or nervous.” Answers ranged from 0,
“never” to 4, “all of the time.”

Self-esteem

Self-esteem was measured with the Single Item Self-Esteem
Scale (Robins et al., 2001). Participants were asked how
strongly, “I have high self-esteem,” was true. Answers
ranged from 1, “not very true of me,” to 5, “very true of
me.” The scores were reverse coded so that higher scores on
all mental health items represent worse mental health
outcomes.

Covariates

All student-reported covariates were taken at T1.

Demographics

Student race and ethnicity were characterized as Hispanic,
non-Hispanic Asian, non-Hispanic Black, non-Hispanic



multi-racial, or non-Hispanic White. Gender was reported as
male or female. Eligibility for Free and Reduced Price
Lunch (FRPL) was reported as yes or no.

Parental Employment

Students answered a yes/no question regarding their
parent(s)/guardian(s) employment status.

Physical Health

Respondents answered the question, “…how would you rate
your physical health?” from the Patient-Reported Outcomes
Measurement Information System Global Health Items
(Hays et al., 2015). Answers choices ranged from 1 “poor,”
to 5 “excellent.” Responses were categorized into three
groups.

Sleep

Sleep was queried with, “…do you feel you usually get...”
with the choice of three responses, “Too much …?”
“Enough …?” or “ Too little sleep?” Answers were
dichotomized into the categories “enough,” or “too
much/too little,” due to only three students having too much
sleep.

Physical Activity

The CDC recommends adolescents perform a cumulative 60
minutes of moderate/vigorous activity daily (CDC, 2021).
Participants were asked, “During the past 7 days, on how
many days were you physically active for a total of at least
60 minutes per day?” Respondents could choose between
0-7 days. The answers were dichotomized as meeting CDC
standards or not.

Stress

A modified Adolescent Stress Questionnaire – Short was
utilized (Ertanir et al., 2021). Two items were removed for
redundancy and survey length. Participants followed the
prompt, “…indicate how stressful you have found each of
the following…during the past 6 months.” An example item
would be, “arguments at home.” Answer choices ranged
from 1, “N/A or has not happened,” to 6, “very stressful.”
Summed scores were categorized into three groups.

Loneliness

The 4-Item Loneliness Scale was utilized (Roberts et al.,
1993). Students indicated how frequently they experienced
each of the prompts. An example item was, “I feel left out.”
Answer choices ranged from 1, “I never feel this way,” to 4,
“I often feel this way.” Answers were recoded from 1-4 to
0-3 and summed scores were categorized into four groups.

Bullying

Respondents answered the yes/no question, “During the past
12 months, have you ever been bullied?”

Data Analysis

All data were analyzed using SAS 9.4 (SAS Institute Inc.,
2013). Descriptive statistics of all variables were performed.
Mean item scores of depression, anxiety, and self-esteem
were calculated for T1 and T2. A change score for each
mental health variable was created by subtracting the means
of T1 from T2.

Bivariate analyses were conducted to examine if
relationships existed between the covariates and exposure
with mental health change scores.

Before conducting multivariate model testing, we examined
whether perceived racial discrimination was associated with
the depression, anxiety, or self-esteem change scores at the
p<0.20 level (Hosner & Lemeshow, 1989). If a significant
relationship did not exist, then the multivariate model was
not performed. If a significant relationship was found, then a
multivariate regression model was conducted including any
covariates that were significant at p <0.20.

RESULTS

Descriptive Statistics

The majority of the participants were White (62%). Most
(93%) reported at least one parent was employed, and the
majority (88%) reported same/better treatment than other
races. (Table 1).

Bivariate Analysis

Higher scores on all mental health items indicated worse
mental health.

Depression scores were consistently low: T1 depression
mean=1.41 (SD=0.96), T2 depression mean=1.46
(SD=1.15), and depression change mean=0.04 (SD=1.05).
Perceived racial discrimination was not significantly
associated with depression change. (Table 2).
Anxiety scores were consistently low: T1 anxiety
mean=0.92 (SD=0.91), T2 anxiety mean=1.09 (SD=1.09),
and anxiety change mean=0.17 (SD=0.93). There was no
association between anxiety change and perceived racial
discrimination.

Self-esteem scores were consistently moderate: T1
self-esteem mean=3.02 (SD=1.16), T2 self-esteem
mean=3.26 (SD=1.18), and self-esteem change mean=0.24
(SD=1.08). Perceived racial discrimination was associated
with self-esteem change (p=0.0731); therefore a linear
regression model was created. Three covariates that were
also associated were included in the model: race and
ethnicity (p=0.1818), parent/guardian employment
(p=0.1143), and sleep (p=0.0661).



Table 1

Participant characteristics of students from two high schools in semi-rural Georgia (N=129)

Measures n Percentages

Race/Ethnicity
Asian
Black
Latinx
Multiracial
White

8
8
28
5
80

6%
6%
22%
4%
62%

Gender
Female
Male

73
56

57%
43%

Free and Reduced Price Lunch Yes 54 42%

Parent Employed -Yes 98 93%

Health
Poor/Fair
Good
Very Good/Excellent

30
53
37

25%
44%
31%

Sleep
Enough
Too Much/Too Little

47
74

39%
61%

Physical Activity
Meets CDC guidelines 14 12%
Stress
None
A Little
Moderate to Very

24
70
15

22%
64%
14%

Loneliness
Never
Rarely
Sometimes
Often

24
38
43
22

19%
30%
34%
17%

Bullying - Yes 22 17%
Discrimination
Worse
Same/Better

15
114

12%
88%



Table 2.

Bivariate analysis of covariates and risk factor, with depression, anxiety, and self-esteem change scores†

Covariates
from T1

Depression
Change†

Mean
M=0.04

(SD=1.05)

Depression
Change
p-value

Anxiety
Change†

Mean
M=0.17

(SD=0.93)

Anxiety
Change
p-value

Self-Esteem
Change†

Mean
M=0.24

(SD=1.08)

Self-Esteem
Change
p-value

Race &
Ethnicity
Asian
Black
Latinx
Multiracial
White

-0.14 (1.36)
-0.31 (0.86)
0.24 (1.11)
0.18 (1.44)
0.02 (1.00)

0.6995 0.48 (1.32)
-0.28 (0.66)
0.16 (1.16)
-0.26 (0.48)
0.22 (0.84)

0.4143 -0.38 (1.06)
0.63 (0.92)
0.14 (0.89)
-0.40 (1.14)
0.34 (1.14)

0.1818*

Gender
Female
Male

0.13 (1.00)
-0.07 (1.11)

0.2961 0.29 (0.81)
0.01 (1.05)

0.1022* 0.15 (1.07)
0.36 (1.10)

0.2865

FRPL
Yes
No

0.13 (1.10)
-0.02 (1.01)

0.4502 0.26 (0.95)
0.11 (0.92)

0.3864 0.31 (0.97)
0.19 (1.16)

0.5086

Parent
Employed
Yes
No

0.20 (1.12)
-0.03 (1.03)

0.3293 0.89 (1.52)
0.13 (0.83)

0.2354 0.17 (1.01)
0.71 (0.76)

0.1143*

Health
Poor/Fair
Good
Very Good/

Excellent

0.03 (0.82)
-0.08 (1.03)
0.04 (1.21)

0.8368 0.13 (0.68)
0.13 (0.82)
0.20 (1.10)

0.9215 0.1 (1.27)
0.19 (0.96)
0.30 (1.00)

0.7455

Sleep
Enough
Too Much/
Little

0.11 (0.15)
-0.08 (1.03)

0.3363 0.23 (0.91)
0.11 (0.86)

0.5086 0.40 (0.85)
0.07 (1.14)

0.0661*

Physical
Activity¶
Yes
No

-0.34 (1.23)
0.03 (1.01)

0.2953 -0.06 (1.20)
0.18 (0.83)

0.4791 0.29 (1.38)
0.19 (1.01)

0.8031

Stress
None
A Little
Moderate/
Very

0.41 (0.94)
0.01 (0.97)
0.07 (1.29)

0.2391 0.38 (0.93)
0.12 (0.70)
0.15 (1.18)

0.4466 0.46 (1.02)
0.21 (1.15)
0.47 (1.19)

0.5511

Loneliness
Never
Rarely
Sometimes
Often

0.24 (1.06)
-0.06 (1.02)
0.13 (1.06)
-0.13 (1.11)

0.5704 0.32 (1.03)
0.19 (1.02)
0.14 (0.78)
0.07 (1.01)

0.8294 0.5 (1.02)
0.21 (0.99)
0.28 (1.20)
-0.05 (1.10)

0.4015

Bullying
Yes
No

0.11 (1.39)
0.03 (0.97)

0.7878 0.13 (1.53)
0.18 (0.76)

0.8839 0.09 (1.23)
0.27 (1.05)

0.5274



Table 2. Continued

Discrimination
Worse
Same/Better -0.10 (1.19)

0.06 (1.03)
0.6194 0.11 (1.24)

0.18 (0.89)
0.8240 -0.27 (1.10)

0.31 (1.07)
0.0731*

* Statistically significant at p<0.20
† Change scores are T2 mean – T1 mean. Higher scores = worse mental health. Scale of 0-4 for depression/anxiety; 1-5 for self-esteem.
¶ Meets CDC guidelines

Table 3.

Multivariate Linear Regression for Self-Esteem Change with risk factor and variables significant at the bivariate level

*Referent group

Multivariate Linear Regression

Racial discrimination was not found to predict changes in
self-esteem at a statistically significant level when
controlling for race and ethnicity, parent employment, and
sleep, (p=0.0626). (Table 3).

DISCUSSION

The findings of this study differed from existing literature
regarding declines in adolescent mental health and (Leeb,
2020; Meade, 2021; Meherali et al., 2021; Patrick et al.,
2020; YoungMinds, 2020) reports of racial discrimination
during the COVID-19 pandemic (Cheah et al., 2020; Ha et
al., 2021; Liu et al., 2020), as well as effects of racial
discrimination on adolescent mental health (Benner et al.,
2018; Huynh & Fuligni, 2010; Niwa et al., 2014; Seaton et
al., 2008).

While the findings of this study were unexpected, we cannot
discount the possibility that the results may be
representative of these students. During the study period,
this particular county experienced fewer COVID-19 cases

(USAFacts, 2022), most students returned to in-person
school in Fall 2020, and the majority had at least one
parent/guardian who continued to work. It is possible that
these adolescents experienced fewer pandemic-related
changes to their daily routine, and thus faced less declines in
their mental health. Conversely, we cannot rule out that the
students with better mental health fully completed these
items in the surveys, and/or these students may have
under-reported their mental health challenges and/or
experiences of racial discrimination.

Strengths

This study has at least four strengths. The greatest strength
of this study was the unique opportunity for comparison of
pre-COVID-19 data with data collected during the early
pandemic from the same students. Secondly, data
concerning many covariates along several domains were
collected. Third, many of the instruments used in the study
were grounded in theory and well-validated. Finally, the
study’s research question was novel.

β 95% confidence interval p-value
Racial Discrimination
Same/Better
Worse

Ref*
-0.54 (-1.11,0.03) 0.0626

Race and Ethnicity
White
Asian
Black
Latinx
Multiracial

Ref
-0.43
0.58
0.09
-0.16

(-1.22, 0.36)
(-0.14, 1.29)
(-0.36, 0.50)
(-1.30, 0.98)

0.2829
0.1133
0.6832
0.7807

Parent Employment
Yes
No

Ref
0.38 (-0.35,1.11) 0.3041

Sleep
Enough
Too Much/Too Little

Ref
-0.33 (-0.71, 0.04) 0.0814



Limitations

Despite the strengths of the study, there were at least three
limitations. Survey fatigue and perceived confidentiality
bias may have influenced the sub-optimal response rate for
the mental health measures. As stigma can be associated
with mental health challenges (Kaushik et al., 2016; Krill
Williston et al., 2019), and questions about perceived racial
discrimination may be sensitive, privacy concerns could
have been a factor.

A second limitation was that there may have been sampling
biases regarding race and ethnicity. According to the
Georgia Department of Education (2021), 54-56% of the
students over the two schools were White, and 15-16% of
the students were Black. In our study, 62% of the students
were White, and 6% Black; therefore, White students may
have been overrepresented and Black students
underrepresented.

CONCLUSION

Although this study did not identify the role of racial
discrimination on adolescent mental health during the
COVID-19 pandemic, the importance of this topic should
not be discounted. There is a need to study mental health
stigma among rural adolescents which may help improve
access and utilization of mental health services.
Additionally, there is a need to examine adolescent racial
discrimination in rural communities with diverse racial and
ethnic groups and sub-groups. Improved understanding of
adolescent experiences of racial discrimination may help
inform policy changes that would promote more equitable
practices.
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