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The global spread of the novel coronavirus first reported in December 2019 led to drastic changes in the social
and economic dynamics of everyday life. Nationwide, racial, gender, and geographic disparities in symptom sever-
ity, mortality, and access to health care evolved, which impacted stress and anxiety surrounding COVID-19. On
university campuses, drastic shifts in learning environments occurred as universities shifted to remote instruction,
which further impacted student mental health and anxiety. Our study aimed to understand how students from
diverse backgrounds differ in their worry and stress surrounding COVID-19 upon return to hybrid or in-person
classes during the Fall of 2020. Specifically, we addressed the differences in COVID-19 worry, stress response, and
COVID-19-related food insecurity related to race/ethnicity (Indigenous American, Asian/Asian American, black/
African American, Latinx/Hispanic, white, or multiple races), gender (male, female, and gender expressive), and
geographic origin (ranging from rural to large metropolitan areas) of undergraduate students attending a regional-
serving R2 university, in the southeastern U.S. Overall, we found significance in worry, food insecurity, and stress
responses with females and gender expressive individuals, along with Hispanic/Latinx, Asian/Asian American, and
black/African American students. Additionally, students from large urban areas were more worried about con-
tracting the virus compared to students from rural locations. However, we found fewer differences in self-reported
COVID-related stress responses within these students. Our findings can highlight the disparities among students’
worry based on gender, racial differences, and geographic origins, with potential implications for mental health of
university students from diverse backgrounds. Our results support the inclusion of diverse voices in university deci-
sioning making around the transition through the COVID-19 pandemic.
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INTRODUCTION

COVID-19 was first reported in December 2019 in
Wuhan, China, although new evidence suggests that it likely
began spreading unnoticed at least a month earlier (I, 2). Since
then, COVID-19 quickly spread across the globe, with the first
confirmed case in the United States reported in January 2020.
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Travel, education, and commerce restrictions were implemented
in highly populated areas of the United States beginning in early
March, with restrictions still being imposed nationwide. As of
September 2021, the United States was ranked the highest in
confirmed coronavirus cases by country, responsible for ~20%
of all cases since the start of the pandemic (3-5). While nearly all
college campuses transitioned to emergency remote instruction
during the Spring and Summer of 2020 (6), during the Fall of
2020 and Spring of 2021, many campuses began transition-
ing back to in-person or hybrid instruction (7-9).

As the global spread of COVID-19 continued, it dispro-
portionately affected individuals from lower socioeconomic
status, individuals living in urban environments, and commun-
ities of color (10-13). Communities of color were disproportion-
ately impacted by social conditions (i.e., disparities in poverty,
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RACIAL AND GENDER DISPARITIES IN COVID-19 WORRY

housing, education, and wage), systemic and structural racism,
limited access to health care, and other health comorbidity fac-
tors that led to elevated risks for a COVID-I9 infection and
deaths in these communities (I3, 14). Additionally, a higher pro-
portion of individuals of color were deemed essential front-line
workers and suffered from higher rates of COVID-19 exposure
as early lockdowns were put into place (I5). In San Francisco,
CA, Latinx/Hispanic individuals comprised 80% of all intensive
care unit (ICU) admissions at Zuckerberg San Francisco General
Hospital and 20% to 25% of all COVID-19 cases, despite only
making up 15% of the total population (12). In April of 2020, pre-
liminary data reported from the CDC showed that black/African
American communities made up 34% of all U.S. COVID-19 cases,
while only making up about 13% of the national population (16).
Additionally, while only 20% of the U.S. counties are predomi-
nantly black/African American, 52% of the COVID-19 diagnoses
and 58% of the COVID-19 deaths occurred in these counties
(13). Differences in early spread and impact of COVID-19 across
urban populations and communities of color possibly shaped
worry and concern surrounding contracting COVID-19.

Overall worry about the virus related to an increase in fear
and avoidance behaviors as well as compulsive hygiene and
health behaviors, such as remaining socially isolated from friends
and family, repeated hand washing, temperature checking, or
excessive use of personal protective equipment (PPE) (17).
Higher reports of fear and anxiety related to the coronavirus
pandemic occurred globally (18-23). For example, Akdinez (18)
found that 90% of all people surveyed increased the frequency
of handwashing due to the virus, as well as a 50% increase in
people wearing gloves. Similarly, Li et al. (24) found an increase
in sleep disturbance and suicidal thoughts related to the pan-
demic, commonly caused by worry, decreases in social interac-
tions, and lower perceived social support. Gender differences
were found with COVID worry, where female worry was
linked to health concerns associated with the COVID-19 virus
and male worry more strongly linked to economic and societal
changes that accompanied COVID-19 restrictions (25, 26).
Gender expressive and non-binary communities reported
greater stress due to barriers to gender-affirming health care
and legal rights, as well as social isolation (27, 28). Media sources
pertaining to the virus appeared to shape anxiety levels, with
social media posts reportedly causing more worry than infor-
mation obtained through academic sources (29).

In early March 2020, most schools and universities transi-
tioned to an emergency virtual format with little to no warning.
This transition affected both primary education and university
students, with virtual learning reducing students’ access to nec-
essary materials and interpersonal interaction, thereby reducing
their ability to engage (30-32). This shift in the learning environ-
ment affected other academic, social, mental, and physical aspects
of the university experience as well, as students reported
reduced connections with peers and faculty and greater feel-
ings of isolation (33), a reduced sense of belonging, and higher
rates of mental health distress, which could impact student
success and retention (34-36). At another university in the

April 2022 Volume 23 Issue |

JOURNAL OF MICROBIOLOGY AND BIOLOGY EDUCATION

Southeastern United States, 71% of students reported increased
levels of stress and anxiety related to the pandemic, resulting in
difficulty concentrating, reduced sleep, decreased social interac-
tions, and fear and worry about the health and wellbeing of loved
ones (21, 37). Young adults experienced a higher rate of suicidal
thoughts as a result of the pandemic (10). Alterations in university
function negatively impacted students by reducing their access
to core necessities such as reliable food, housing, and Internet,
along with disability services and university job income (33).
Many schools transitioned from remote to in-person instruc-
tion during the Fall of 2020, which brought challenges to both
students and faculty in balancing worry with the desire for con-
nection with others.

Students across the country reported increased levels
of stress and anxiety associated to the coronavirus; however,
student demographics likely play a large impact on student
worry and stress surrounding COVID-19. Female students
were more likely to report negative effects from social isola-
tion, report higher rates of stress, and more readily used
social media to cope with the social isolation associated with
the pandemic relative to male peers (38, 39). Additionally, a
study by Zhu (40) found that males utilized video games as a
distracting coping mechanism during the pandemic, while
females turned to social media outlets, which potentially
exposed them to more fear-based articles about the pan-
demic (41), and thus, may have exacerbated their anxiety.
Additionally, individuals who previously suffered from mental
health concerns, such as depression, anxiety, and obsessive-com-
pulsive disorder (OCD) prior to the pandemic reported a wor-
sening of symptoms during the pandemic (42—44). Mental health
struggles plagued black/African American and Latinx/Hispanic
communities during the pandemic compared with white
Americans (10, 11, 33, 34). Thus, life changes due to disruptions
to learning environment, changes in social connections, and
social resources may have contributed to student mental health
struggles associated with the virus (18, 19, 25, 32, 39).

To understand how individuals from a diverse student
body experienced COVID-19 worry, stress responses, and
food insecurity upon return to hybrid or in-person classes
during Fall 2020, we surveyed 657 undergraduate students
enrolled in biology courses as majors or non-majors at the
University of South Alabama in Mobile, Alabama from August 21,
2020 to September 29, 2020. At the time of this survey, 5.57 mil-
lion COVID-19 cases had been reported in the United States,
accounting for approximately 24.5% of all cases since the pan-
demic began (5). Our goal was to explore if there were differ-
ences in how COVID-19 impacted everyday lives of students
enrolled within biology courses from differing demographic
groups. Specifically, we asked how (i) COVID-19 worry, (i) stress
response, and (iii) COVID-19-related food insecurity differs in
race/ethnicity (Indigenous American, Asian/Asian American,
black/African American, Latinx/Hispanic, white, or multiple races)
and gender (cis male, cis female, gender expressive) across stu-
dents attending the University of South Alabama, and whether
the size of the individuals’ community of origin relate to overall
worry about the pandemic.
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TABLE |
Campus-wide student body demographics at the University of
South Alabama
Student gender Student identity
Male 32.10%
Female 67.90%
Student race/ethnicity
White, Caucasian 62.60%
Black, African Americans 20.60%
Latinx 4.10%
Asian/Asian American 3.70%
Multiple races 3.30%
Indigenous, Native Americans 1.03%
Native Hawaiian/Pacific Islander <%

Data collected from the University of South Alabama Office of
Institutional Research in 2021.

METHODS

Participant pool

Our participant sample included 657 undergraduates at
the University of South Alabama, a medium-sized, public, R-2 insti-
tution in Mobile, Alabama, USA. The student body of the
University of South Alabama consists of 63% white, 20.6% African
American/black, 4.1% Latinx/Hispanic, and 3.7% Asian/Asian
American students (Table 1) with 67% female students, 32% male,
and ~1% gender expressive students (45). Students enrolled in
biology courses as majors (463 students), and non-majors (194
students) were emailed the survey the first week of courses as
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part of a larger pre-course data collection during September 2020
and student participation in the study was completely voluntary. In
some courses, students were able to obtain bonus points for par-
ticipation; however, students that opted-out of participating could
still receive bonus points. Survey items and methodology were
granted an exemption from full review by the University of
South Alabama IRB, #1544421-5 to J.A.H.

Study design and questionnaire development

In this study, we incorporated validated COVID-19 scales
of Taylor et al. (17), which included questions related to con-
tracting COVID-19, how effective the survey respondents think
the preventative measures are, how worried the survey respond-
ents are about spreading the virus to family members, accessing
health care, accessing resources from grocery stores, accessing
online information about the virus, and physiological responses to
the virus. A full list of questions can be found in Table 2. The sur-
vey had students rate their level of agreement on a 0—7 Likert
scale ranging from strongly disagree to strongly agree as it
relates to the questions in Table 2. Following the questionnaires,
we asked students to provide a wide variety of demographic
data, which included self-reported gender identity, race/ethnic-
ity, and geographic upbringing i.e., how big of a community the
student grew up in (Table 2). Summary statistics including the
number of students within each demographic variable can be
found within Table SI. Additional demographic information on
our student body and the relationship with COVID-19 worry,
stress, and food insecurity including year in school, whether stu-
dent was a biology major; first-generation college student status,
transfer student status, commuter student status, and interna-
tional student status, can be found in Table S2 to S5.

TABLE 2
Social identity facets included within our survey, hypotheses on how COVID-19 impacts worry, mental health, and food insecurities, and
categories for each facet

Factors Logic for inclusion Categories References
Gender differences exist in susceptibility to Jin et al. 2020; Spagnolo et al.
. . Male
the virus and the severity of the symptoms. 2020; van der Vegt and
Gender Female

Gender also plays a large role in the degree
and source of anxiety.

Kleinberg 2020; Mazza et al.

Gender expressive 2020

Racial disparities were found in who was
most susceptible to this virus, which could
cause people in some racial and ethnic
backgrounds to have more anxiety over the
coronavirus than others.

Race/ethnicity

Indigenous American
Asian/Asian American
Black/African American
Latinx/Hispanic

White

Multiple races

Fortuna et al. 2020; National
Center for Immunization and
Respiratory Diseases & the
Division of Viral Diseases
2020; Millett et al. 2020

Where people grew up could influence
their beliefs or anxiety levels over the virus.
This demographic refers to the size of the
population that the survey respondent was
raised prior to attending the University of
South Alabama.

Geographic
upbringing

Rural

Town < 10,000
City < 80,000
Suburban

City <500,000
City > 500,000

Lederbogen etal. 201 |
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Data analysis

All statistical analyses were conducted in R version 3.3.2
(46) and RStudio version 1.0.44 (47), with packages cited where
applicable. After omitting participants who did not respond to all
survey items, 657 total participants were included in this study.
To explore patterns in how respondents answered questions
regarding the coronavirus pandemic, we performed a maximum-
likelihood exploratory factor analysis using the factanal function
with a varimax rotation. The nScree function (nFactors, [48]) and
vss function (psych, [49]) were then used to determine the num-
ber of factors to include during subsequent analysis. Both
Velicer’s minimum average partial test and parallel analysis tests
converged on the retention of three factors. These final factor
groupings were determined based on Comrey and Lee’s (50) cri-
teria and any factor loading less than 0.5 was rejected.

Overall, factor groupings conform to logical themes within
our survey questions. All the survey questions of interest fell
into three factor groupings (Table 3). Our first factor consisted
of 12 questions related to the participant’s level of worry about
the COVID-19 virus, termed “COVID-19 worry.” Survey ques-
tions consisted of worry about contracting the virus, hygiene,
and health care concerns etc. (full list in Table 2); this factor
explained 12% of the variation within our questionnaire data.
Factor | corresponded to a combination of the COVID-19 dan-
ger and contamination and COVID-19 contamination measures
on the COVID-19 Stress Scales. Factor 2, “COVID-19 stress
response,” grouped survey questions together that asked stu-
dents about the extent that the virus was affecting their mental
state, including disturbing thoughts, dreams, and mental images
relating to COVID-19 (Table 3); this factor explained 9% of vari-
ation in questionnaire data. Factor 2 corresponded to a combi-
nation of the COVID-19 traumatic stress and COVID-19 com-
pulsive checking measures on the COVID-19 Stress Scales. The
third factor, “Food insecurity;,” explained an additional 3% of var-
iation and grouped questions related to students worrying
about grocery stores running out of food and water; as well as
grocery store closures related to the pandemic. Factor 3 corre-
sponded to a subset of the COVID-19 socio-economic conse-
quences measure on the COVID-19 Stress Scales.

To reduce the number of statistical models we ran, we
created composite outcome measures with the results of
our factor analysis using principal-component analysis (PCA).
For each of our three factors, we conducted a PCA using the
rda function (vegan, [51]), then extracted scores of the first
principal component to serve as our composite outcome
measure. The first principal component of each factor of in-
terest made up over 60% of the variation in the data and
explained 63% of the data variation for COVID-19 worry,
69% of the variation for COVID-19 stress, and 89% of the
variation for food insecurity. Scores from the first principal
components of each of our three factor groupings were used
as response variables within an analysis of variance (ANOVA)
model with race/ethnicity, gender, size of hometown, and
interactions between them as predictor variables. If no signifi-
cant interaction effects were found, we removed interaction
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TABLE 3
Outcome measures (bold) and questionnaire items that were
included to construct outcome results

Factor |: COVID-19 worry

Contracting the virus

Basic hygiene (e.g., handwashing) is not enough to keep me
safe from the virus

Healthcare system is unable to keep me safe from the virus
Can’t keep my family safe from the virus

Healthcare system won’t be able to protect my loved ones
Social distancing is not enough to keep me safe from the virus
Running out of cleaning or disinfectant supplies

People around me will infect me with the virus

Touched something in a public space (e.g., handrail, door
handle), | would contract the virus

Someone coughed or sneezed near me, | would contract the
virus

Might contract the virus from handling money or using a debit
machine

Taking change in cash transactions

Factor 2: COVID-19 stress response

Trouble sleeping because | worried about the virus

Bad dreams about the virus

Thought about the virus when | didn’t mean to

Disturbing mental images about the virus popped into my
mind against my will

Trouble concentrating because | kept thinking about the virus
Reminders of the virus caused me to have physical reactions,
such as sweating or a pounding heart

Checked social media posts concerning COVID-19
YouTube videos about COVID-19

Sought reassurance from friends or family about COVID-19
Checked your own body for signs of infection (e.g., taking
your temp)

Asked health professionals (e.g., doctors or pharmacists) for
advice about COVID-19

Searched the Internet for treatments for COVID-19

Factor 3: Food insecurity

Grocery stores running out of food
Running out of water
Grocery stores will close down

Within the text, Factor | encompasses COVID-19 worry, Factor 2
encompasses COVID- |9 stress, and Factor 3 encompasses food
insecurity related to the COVID-19 pandemic.

terms from our model. Next, to determine differences within
treatments, we conducted a Tukey post-hoc test on signifi-
cant predictor variables using the TukeyHSD function. Finally,
we plot modeled parameter estimates from predictor varia-
bles after accounting for other predictor variables using the
effects package (52) with the ggplot2 package (53). Summary
statistics including sample size, mean, and 95% confidence
intervals can be found in Table S| for COVID-19 worry,
COVID-19 stress response, and COVID-19 related food
insecurity. Mean values for COVID-19 Stress Scales by stu-
dent demographics can be found in Table Sé.
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TABLE 4
ANOVA table comparing gender, race/ethnicity, and upbringing to worry caused by COVID-19, mental health effects of the virus, and food
insecurity relating to the COVID-19 virus

Sum of Sq df F P
Factor |: Worry caused by COVID-19
Gender 2.882 2 10.37 >0.0001
Race/ethnicity 5.088 5 7.32 >0.0001
Upbringing 1.391 5 2 0.077
Factor 2: Stress caused by COVID-19
Gender 1.43 2 5.18 0.006
Race/ethnicity 1.46 5 2.11 0.063
Upbringing 0.26 5 0.37 0.868
Factor 3: Food insecurity related to COVID-19
Gender 0.54 2 3.79 0.023
Race/ethnicity 3.42 5 9.7 >0.0001
Upbringing 0.11 5 0.3 0915

Significant effects were found across gender and race in relation to all three factors studied. Sum of Sq, sums of squares; df, degrees of

freedom; F, F statistic; P, P value.

RESULTS
COVID-19 worry

When evaluating how COVID-19 affected local students,
we found that gender, race, and geographic origin all contrib-
uted to the degree of worry surrounding the pandemic (Fs =
10.37, 7.32, and 2.00, respectively; P<0.05; Table 4). When
examining the worry associated with COVID-19, we found that
white students were significantly less worried about the virus
compared to Asian/Asian American (P=0.003; Table S7), black/
African American (P=0.0004; Table S7), and Latinx/Hispanic
students (P=0.032; Fig. |, Table S7). Additionally, we found that
males were significantly less worried about the novel coronavi-
rus compared to females (P=0.0008; Table S7) and gender ex-
pressive individuals (P=0.024; Fig. |, Table S7). When we com-
pared the size of the community where respondents grew up,
people living in areas with a population of greater than 500,000
people were marginally more likely to worry about the virus
compared with students that grew up in rural communities
(P=0.09; Fig. |, Table S7).

COVID-19 stress

Overall, we found that the strong patterns of COVID-
19 worry did not always translate into higher self-reported
stress responses by our student population. Significant differen-
ces were found with questions relating to stress responses
across gender (Fs = 5.17; P=0.006), with a marginal difference
in COVID-19 stress across race/ethnicity demographics (Fs =
2.11; P=0.06). We found no relationship of COVID-19 stress in
relation to upbringing location (Fs = 0.37; P=0.86; Table 4). We
found that gender expressive individuals (P =0.02; Table S8), but
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not female students (P=0.18; Table S8), reported higher stress-

responses associated with COVID-19 compared to males
(Fig. 2; Table S8).

COVID-19 food insecurity

Gender and race significantly contributed to the level of
food insecurity experienced by the student body (Fs = 3.78 and
9.70, respectively; P <0.05; Table S9). We found that COVID-19
related food insecurity worry was significantly higher in black/
African American (P<0.0001; Table S9) and marginally higher in
Asian/Asian Americans (P=0.07; Table S9) compared with their
white peers (Fig. 3). Female students also reported marginally
higher food security worry compared to their male peers
(P=0.0933; Fig. 3; Table S9). Similar to COVID-19 stress
response, there was no relationship between student geographic
origin and food insecurity worry (Fs = 0.30, P=0.915, Fig. 3).

We surveyed returning college students enrolled in
biology courses during the Fall of 2020 to understand how
our student body was experiencing COVID-19-related worry,
stress responses, and food insecurity. We found racial and gen-
der differences in worry and food insecurities associated with
COVID-19. Overall, we found that black/African American,
Asian/Asian American, and Latinx/Hispanic students were signif-
icantly more worried about contracting and transmitting
COVID-19 compared with white peers, and female and gender
expressive students were 15% and 40% more worried about
contracting COVID-19 relative to male peers. Students that
grew up in larger metropolitan areas were significantly more

10.1128/jmbe.00224-21 5
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FIG 1. Self-reported student COVID worry versus race/ethnicity (top),
gender (middle), and upbringing (bottom). COVID worry metric was
calculated as the first principal component of all the questions related to
COVID worry in the first factor of our factor analysis. More positive
results indicate higher rates of COVID-19 worry. This composite variable
corresponds to a combination of the COVID danger and contamination
and COVID contamination measures on the COVID Stress Scales. Letters
indicate significant differences within a Tukey post-hoc analysis. Outcome
measures and statistics can be found in Tables 3 and S7.

worried about contracting and transmitting COVID-19 relative
to peers from more rural communities. Additionally, we found
that black/African American and Asian/Asian American students
significantly more worried about food insecurities associated
with COVID-19 relative to their white peers. Surprisingly, the
higher rates of worry associated with COVID-19 did not trans-
late to higher self-reported stress responses—sleeplessness,
panic attacks, nightmares, etc—for students of color. Conversely,
gender expressive students exhibited greater stress responses.
Overall, our results are reflective of the struggles met by com-
munities of color that were evident during early parts of the pan-
demic. Additionally, it highlights differences in the COVID-I9-
related stressors and coping among gender.

At the time we conducted our survey, the virus had infected
5.57 million people and resulted in 174,300 deaths in the United
States alone (5). The pandemic took an enormous toll on the
economy, social structure, and the mental health of many
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Americans. Students across the country reported increased
levels of stress and anxiety associated to the coronavirus, with
some gender disparities being reported. Another university in
the Southeastern United States found 71% of students reported
increased levels of stress, leading to reductions in sleep, concen-
tration, and social interactions (2, 21). Our results revealed pre-
viously reported factors surrounding stress and coping, while
illuminating some curious findings as well.

Previous studies have demonstrated that male gender
was a protective factor against stress (54), and that females
may be more vulnerable to anxiety and stress, which was also
present in this study. To date, few studies examined relationships
between student demographics and the COVID-19 virus, such as
one study looking at gender disparities and found that females
were more likely to report negative effects from social isola-
tion compared to males, reported higher rates of stress, and
more readily used social media to cope with the social isolation

10.1128/jmbe.00224-21 6
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FIG 2. Self-reported student COVID stress response versus race/ethnicity
(top), gender (middle), and upbringing (bottom). COVID stress response
metric was calculated as the first principal component of all the questions
related to COVID stress in the second factor of our factor analysis. More
positive results indicate higher rates of COVID-19 stress. This composite
variable corresponds to a combination of the COVID traumatic stress and
COVID compulsive checking measures on the COVID Stress Scales.
Letters indicate significant differences within a Tukey post-hoc analysis.
Outcome measures and statistics can be found in Tables 3 and S8.

associated with the pandemic (38, 39). Additionally, a study by
Zhu (40) found that males utilized video games as a distracting
coping mechanism during the pandemic, while females turned
to social media outlets, which potentially exposed them to
more fear-based articles about the pandemic (41), and thus,
may have exacerbated their anxiety. A recent study by Takmaz
et al. (55) reported similar levels of COVID-19 worry associated
with virus danger and fears of contamination, contamination
worry, and traumatic stress and compulsive checking responses
for women surveyed in the Fall of 2020. Our study adds to
recent studies highlighting the challenges that female college stu-
dents have experienced during the COVID-19 pandemic.
Interestingly, gender expressive students—students report-
ing as non-binary, transgender; gender fluid, gender queer—
reported higher worry and stress responses compared to their
male counterparts. Because only seven total students that iden-
tified as gender expressive participated within our student
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questionnaire, we must take our results with a grain of skepti-
cism; however, student experiences from this marginalized
group do reflect the results obtained within other recent
reports. A recent paper by Woulfe and Wald (28) found that
gender expressive individuals reported higher stress during the
pandemic because of greater barriers to gender-affirming health
care. The pandemic possibly worsened this health care gap and
made gender affirming individuals more worried about medical
care, should they get sick with COVID-19. The CDC reported
in February that gender and sexual minority individuals had
higher rates of underlying health conditions that put them at
higher risk hospitalization or death due to COVID-19. Another
study in major U.S. cities suggested that trans women faced
increased harm associated with COVID-19 due to employment,
income, and vulnerability to mistreatment in health care (56).
Thus, gender-expressive students likely encountered additional
stressors during COVID-19, especially in places like the
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Southeastern U.S. where access to culturally competent and
gender affirming health and mental care is a challenge.

The most curious finding of this study was the lack of self-
reported stress responses in students of color, despite report-
ing higher worry. We would have expected that the levels of
worry reported for students of color would be reflected in
stress as well, as the effect size was quite significant. This
raised questions about the prospect of how racism and micro-
aggressions may serve as mediating variables in these data.
Though blatant racism has appeared to diminish over time
(57), systemic and structural racism may be increasing (58),
along with more covert forms such as microaggressions (57).
The impact of these types of racism can result in racial trauma,
which can impact the individual experiencing this with exten-
sive and enduring symptoms that mirror those in posttrau-
matic stress disorder (59). However, racial trauma is not
always considered in a health care setting because of the
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diagnostic criteria requiring exposure to a traumatic event,
not frequent or persistent occurrences. Research suggests
that microaggressions can be predictive of depressive and anx-
iety symptomology, as well as sleep and somatic issues (60,
61). Most studies suggest that racial microaggressions and
trauma symptomology are correlated, however, studies also
show that individuals who experience a trauma event do not
always report that trauma symptomology are connected to
experience with race (62). It is unclear whether life experien-
ces impacted underreporting of trauma symptoms, or whether
these individuals may dismiss their own symptomology as “nor-
mal” due to the dismissal of race related trauma in health care
and educational settings (63). Additionally, we do not know
how much the region and culture impact this facet of the study,
which should be investigate more thoroughly in the future.
Overall, fear of contracting the COVID-19 virus was
directly related to the early transmission and severity of
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symptoms associated during early pandemic in the
Southeastern US. (12, 13). COVID-19 disproportionally
impacted communities of color (I13) which likely shaped why
students of color experienced greater worry and food insecur-
ities while trying to function in an academic setting. The overall
demographic makeup of Mobile, Alabama, which is home to
188,720 individuals, is a predominantly black/African American
community, with black/African Americans making up approxi-
mately 52% of the overall population. Additionally, Mobile,
Alabama is a highly urbanized area and about 25% of its citizens
living below the poverty line (64). Since 2001, black/African
American and Latinx/Hispanic households were twice as likely
to experience food insecurity compared with white households
at any given time (65, 66). Following the start of the pandemic,
hoarding practices also led to mass shortages of food and clean-
ing supplies in stores all across the country (67), further fueling
the fear and worry surrounding the virus. It is logical that indi-
viduals from more densely populated regions had higher worry
than those from less populated regions, as exposure was
greater and ability to isolate from people was less available.
While strong patterns of COVID-19 worry, stress, and
food insecurity were observed across gender, race/ethnicity,
and size of the community students grew up in, we found no
consistent patterns within other demographic groupings that we
looked at. For instance, we measured student year in school, first
generation college student status, whether students were en-
rolled in biology courses as majors or non-majors, how far stu-
dents commuted to campus daily, and whether students were
born internationally and none of those demographic variables sig-
nificantly predicted COVID-19 worry, stress, or food insecurities
(Table S2). This suggests that our results may extend beyond the
biology department and may help us understand student
COVID-19 worry and stress campus-wide and should serve as a
guide for helping university campuses future campus closures and
transitions to and from virtual learning. Long-term COVID-19
worry, stress, and food insecurities will continue to be monitored
as we continue to navigate COVID-19 variants and the subse-
quent rises and declines in cases and hospitalizations.
Approximately 8 months following the start of the pan-
demic, many universities, including our Southeastern U.S.
university, began transitioning back to in-person and hybrid
instruction in order to minimize the pandemic’s financial
impacts on the university as well as the impacts on student
academic success and resources (7, 18, 21, 32). The decision to
re-open college campuses to in-person instruction, the start of
college athletics, and any other in-person events, highlighted
new challenges for the students (7, 30). We found that COVID
stress and worry was lower in our study relative to studies
using the COVID-19 Stress Scales from the spring and summer
of 2020 (43, 68); however, COVID worry and stress was similar
in women that were collected during the Fall of 2020 (55). This
suggests the COVID-19 worry and stress reduced faster in
white Male students compared with women, gender expressive
students, and students of color. Our findings highlight the
impact of the pandemic on multiple groups of potentially margi-
nalized students including women, gender expressive students,
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and students of color. It is unclear whether the worry shifted
during in-person campus as COVID-19 infections have reduced
and then rapidly increased with the spread the COVID-19 var-
iants. We continue to monitor COVID-19 worry and stress at
the University of South Alabama and we intend to follow these
data and report on changes over time.

Future potential research

As the pandemic continues it is important to survey
changes to people’s anxiety and worry concerning the pandemic
and assess whether academic accommodations should be made.
Vaccine distribution has changed people’s concerns for mask
wearing, social distancing, and hygiene, but the new strains have
proven to be even more infectious. As new challenges are pre-
sented, it will be critical to gather this information so universities
can ensure proper resources are available to all students. We
advocate for the application of lessons that we have learned
during the COVID-19 pandemic to alter university policies
and procedures during future natural disasters, pandemics, or
major disruptions in college learning. It is important to monitor
student health during any major shift in societal norms and
structure, such as during elections, wars, and campus shootings.
When the norms are disrupted, student mental health and well-
being can be impacted. Having programs on campus to help with
these issues as they arise will be critical to help catch psychiatric
distress before it becomes more dysfunctional. Future work
should attempt to understand how students develop and imple-
ment coping resources to overcome and persevere through
worry and stress related to university disruptions (39, 69, 70).

Limitations of this study

This survey was limited to biology undergraduate students
at one research institution in the Southeastern United States.
Any broad-scale conclusions across all college students or differ-
ent university contexts based on our findings would be errone-
ous, although our results are in-line with previously published
papers (21, 33-37, 55). All aspects of the students’ living situation
were not incorporated into this study. We must acknowledge
the limitations of the number of participants in our survey that
identify as gender expressive (n=7) or diverse racial/ethnic
groups (Indigenous/Native Americans n= 6, Latinx n =13), which
may hinder the interpretation of our findings. Ve chose to retain
these students even if we cannot make strong inferences from
these groups rather than omit them from our study. Ve also did
not explore interactions between the demographic variables.

CONCLUSIONS

In conclusion, our findings provide information about the
functioning of this University’s student body and may guide
professors and administration about student factors that are
impacted by the pandemic or other major traumatic events.
The key findings of this study included a gender and racial
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disparity in how students respond to the worry, stress, and
food insecurities presented by the COVID-19 pandemic.
Female and gender expressive students experienced more dis-
tress related to the pandemic than their male counterparts.
Students of color experienced higher worry and food insecur-
ities relative to their white peers. It is imperative to incorporate
the needs and concerns of diverse students while proceeding
with reopening and university functioning plans. Our results
underscore the importance of diverse voices at the table when
making university-wide decisions especially related to university
policies surrounding campus disruptions.
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