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Abstract

The early months of the COVID-19 pandemic saw significant increases in symptoms of anxiety and depression, particularly
among college students. However, research has not examined how internalizing symptoms in this population have changed
as the pandemic has continued into its second year. Further, there has yet to be an examination of potential changes in
transdiagnostic vulnerability factors. Therefore, the purpose of the current repeated cross-sectional study was to examine
differences by term in undergraduates’ symptoms of depression, anxiety, worry, social anxiety, and anxiety sensitivity in
the Spring 2020 (n=251), Fall 2020 (n=427), and Spring 2021 (n=256) semesters. Results indicated that there were sig-
nificant increases in depression, anxiety, worry, and anxiety sensitivity from Spring 2020 to Fall 2020 that were maintained
through the Spring 2021 semester, and levels of social anxiety were significantly higher in Spring 2021 compared to Spring
2020. These findings suggest that the mental health impacts of the COVID-19 pandemic on college students have continued
beyond the initial months, and colleges and universities will need to develop comprehensive plans to adequately address

college students’ mental health needs.
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In early 2020, a novel coronavirus, SARS-CoV-2, quickly
spread from an isolated outbreak in China to a global pan-
demic creating massive disruptions in everyday life. These
sudden, drastic changes resulted in a host of significant and
interrelated stressors, including fear and uncertainty about the
virus, loss of loved ones, social isolation, economic uncer-
tainty, and increased caregiving demands. Not surprisingly,
given the link between stress and psychopathology, studies
conducted in the first several months of the pandemic showed
an exponential increase in stress and psychological distress as
well as symptoms of depression, anxiety, and posttraumatic
stress disorder (PTSD; Czeisler et al., 2020; Xiong et al.,
2020). For example, in late April 2020 adults in the United
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States (U.S.) were three times more likely than in 2018 to
meet criteria for moderate or serious mental distress (70.4%
vs. 22.0%; Twenge & Joiner, 2020). These and other similarly
startling statistics led the American Psychological Associa-
tion (2020) to warn of an impending mental health crisis in
the U.S. with the potential for significant long-term effects.

Although the negative impacts of the pandemic have
touched everyone, college students have been dispropor-
tionately affected. Not only did they experience educational
disruptions (e.g., rapid transition to online learning, chal-
lenges with access to technology), but also social network
disruptions, housing disruptions when campuses shut down,
and financial strains due to job loss or reduced work hours
because of stay-at-home orders. These stressors occurred
(and continue to occur) against a backdrop of significant
pre-existing vulnerability to psychopathology in this age
group. The average age of onset for many psychological dis-
orders occurs within this developmental period (American
Psychiatric Association, 2013). Moreover, even prior to the
pandemic, rates of psychopathology, particularly anxiety,
depression, and substance use, had been increasing among
college students (Holm-Hadulla & Koutsoukou-Argyraki,
2015; Lipson et al., 2019).
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Thus, college students are likely a particularly vulnerable
population for experiencing pandemic-related increases in
psychopathology. Indeed, work conducted during the early
months of the pandemic indicated that, compared to older
adults, younger adults experienced worse mental health
outcomes, including increased rates of anxiety, depression,
trauma and stressor-related disorders, substance use, and
suicidal ideation (Czeisler et al., 2020; Twenge & Joiner,
2020; Zhou et al., 2020). Among college students, specifi-
cally, there are similar trends (Fu et al., 2021; Rodriguez-
Hidalgo et al., 2020). As one illustrative example, Liu et al.
(2020) found rates of depression were nearly seven times
higher, rates of anxiety twice as high, and rates of PTSD
symptoms were as high or higher compared to studies of
college students conducted prior to the pandemic.

Further, an emerging body of work suggests that anxiety
sensitivity, a well-established risk factor for internalizing
psychopathology indexing a fear of arousal-related
sensations (Reiss et al., 1986; Schmidt et al., 2006), may
be particularly relevant to understanding the COVID-
19 pandemic’s effects on mental health. Indeed, work
conducted early in the pandemic found that greater anxiety
sensitivity was associated with greater anxiety, depression,
suicidal ideation, and COVID-19-related distress, disability,
and safety behaviors (e.g., stockpiling, cleaning; Allan et al.,
2021; Rogers et al., 2021; Saulnier et al., 2021; Schmidt
et al., 2021; Warren et al., 2021). Anxiety sensitivity also
moderates the relationship between COVID-19-related
stress and anxiety and functional impairment (Manning
et al., 2021). Moreover, prospective work has found
significant associations between anxiety sensitivity and
greater depression and COVID-19-related fear and worry
one month later (Paluszek et al., 2021; Schmidt et al., 2021).
While anxiety sensitivity is conceptualized as a trait-like
characteristic and has demonstrated stability over two years
(Hovenkamp-Hermelink et al., 2019), the prolonged stress
associated with the unprecedented nature and duration of
the pandemic may have increased anxiety sensitivity levels.
Thus, additional work to further examine the long-term
impacts of the pandemic is warranted.

Unfortunately, in addition to the enormous impacts on
daily life, the pandemic also has been unprecedented in its
duration. However, most studies examining the pandemic’s
impact on college student mental health were conducted dur-
ing the early stages of the pandemic (i.e., March-June 2020),
and data on the long-term impacts of the pandemic are just
beginning to emerge. These newer data suggest that after
initial increases in March 2020, psychological distress had
largely decreased by July 2020 in both the U.S. and Eng-
land (Daly & Robinson, 2021; Fancourt et al., 2021; Pierce
et al., 2021), and most individuals had returned to their pre-
pandemic levels of mental health by October 2020 (Pierce
et al., 2021). On the other hand, Tanaka and Okamoto (2021)
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found that suicide rates in Japan decreased from February to
June 2020 and increased from July to October 2020 during
their second wave of the pandemic. To our knowledge, no
published studies have examined symptom change beyond
October 2020. Additionally, most studies have focused on
broad symptom categories (e.g., anxiety) or general psycho-
logical distress. As a result, little is known about the pattern
of changes in symptoms of specific disorders over the course
of the pandemic so far. Moreover, given the importance of
anxiety sensitivity in understanding mental health outcomes
during the COVID-19 pandemic, it will be important to
determine whether there have been significant changes in
anxiety sensitivity as well.

Therefore, the purpose of the current study was to exam-
ine changes in internalizing symptoms and anxiety sensitiv-
ity among college students over the course of the COVID-19
pandemic’s first year. Specifically, we examined differences
in symptoms of depression, anxiety, worry, social anxiety,
and anxiety sensitivity between the Spring 2020, Fall 2020,
and Spring 2021 semesters. Based on research showing that
greater COVID-19 related stress is associated with greater
symptoms of anxiety and depressive disorders (Gallagher
et al., 2020), it was expected that symptoms of anxiety
and depression and levels of anxiety sensitivity would be
higher in the Fall 2020 semester compared to the Spring
2020 semester. Specific hypotheses were not generated for
the Spring 2021 semester. Although the development of
effective vaccines for COVID-19 could have resulted in a
decrease in symptoms, the vaccine was not widely avail-
able until the end of the spring semester and pandemic
fatigue could have instead resulted in further increases in
symptomatology.

Method
Participants

The sample consisted of 934 undergraduates (M, =20.38,
SD =3.59); 72.4% identified as female, 26.0% as male, 0.9%
as non-binary, 0.5% as transgender, and 0.2% did not specify.
In terms of racial and ethnic background, 7.5% reported His-
panic ethnicity, 69.3% identified as White, 14.7% as Black
or African American, 7.2% as multiracial, 5.9% as Asian,
0.2% as American Indian or Alaska Native, 0.1% as Native
Hawaiian or Pacific Islander, 2.2% as Other, and 0.4% did
not specify. We divided participants into three groups based
on when the survey was completed: (1) March-May 2020
(Spring 2020; n=251; modal completion date = April 17,
2020), (2) September-December 2020 (Fall 2020; n=427,
modal completion date =November 16, 2020), and (3)
January-April 2021 (Spring 2021; n=256; modal comple-
tion date = April 19, 2021). A breakdown of demographic
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information by group is presented in Table 1. The groups
did not significantly differ in terms of age, gender identity,
race, or ethnicity.

Measures

Demographic Questionnaire Participants provided general
demographic information (i.e., age, gender identity, race,
and ethnicity).

Overall Anxiety Severity and Impairment Scale (OASIS) The
OASIS is a five-item self-report measure that assesses the
frequency and severity of anxiety symptoms as well as func-
tional impairment related to anxiety (Norman et al., 2006).
Items are rated on a 0 (none) to 4 (constant or extreme)
Likert-type scale. Items are summed to create a total score
with higher scores indicating greater anxiety. The OASIS
demonstrates excellent test—retest reliability, convergent
and discriminant validity, and the ability to discriminate
between individuals with and without anxiety disorders
(Bragdon et al., 2016; Campbell-Sills et al., 2009; Norman
et al., 2006). It also has been found to reliably detect clinical
symptom change among individuals seeking treatment for
anxiety disorders (Moore et al., 2015). Internal consistency
for the OASIS in the current sample was excellent (a=.91).

Overall Depression Severity and Impairment Scale (ODSIS) The
ODSIS is a five-item self-report measure that assesses the
frequency and intensity of depressive symptoms as well as
functional impairment related to depression (Bentley et al.,
2014). Items are rated on a O (none) to 4 (constant or extreme)

Likert-type scale. Items are summed to create a total score with
higher scores indicating greater depression. Research indicates
that the ODSIS possesses good internal consistency, conver-
gent and discriminant validity, and the ability to reliably dis-
criminate between individuals with and without a mood disor-
der (Bentley et al., 2014; Ito et al., 2015). Internal consistency
for the ODSIS in the current sample was excellent («=.96).

Ultra-Brief Penn State Worry Questionnaire (PSWQ-3) The
PSWQ-3 (Berle et al., 2011) is a three-item self-report measure
that assesses three key aspects of pathological worry: high fre-
quency, uncontrollability, and worry across multiple domains.
The PSWQ-3 is a shortened version of the Penn State Worry
Questionnaire (PSWQ), a 16-item measure considered to be the
gold standard assessment tool for worry (Meyer et al., 1990).
Items are rated on a 1 (not at all typical of me) to 5 (very typical
of me) scale. Items are summed to create a total score with higher
scores indicating greater worry. The psychometric properties of
the PSWQ-3 are comparable to the longer PSWQ (Berle et al.,
2011; Kertz et al., 2014). The PSWQ-3 demonstrated excellent
internal consistency in the current sample (=.91).

Short Form Social Interaction Anxiety Scale (SIAS-6) and Social
Phobia Scale (SPS-6) The SIAS-6 and the SPS-6 are six-item
self-report measures designed to assess two aspects of social
anxiety: social scrutiny fears and anxiety regarding social inter-
actions (Peters et al., 2012). The SIAS-6 and the SPS-6 are
shortened versions of the 20-item SIAS and the 20-item SPS,
respectively (Mattick & Clarke, 1998). Items for both measures
are rated on a 5-point scale ranging from O (not at all charac-
teristic of me) to 4 (extremely characteristic of me). Items are

Table 1 Sample Demographic

: Spring 2020 Fall 2020 Spring 2021
Information by Semester n=251 n=427 n=256
Age [M (SD)] 20.52 (3.63) 20.49 (4.05) 20.08 (2.62)
Gender [% (n)]
Female 73.3 (184) 69.1 (295) 77.0 (197)
Male 25.1 (63) 29.0 (124) 21.9 (56)
Non-Binary 0.8 (2) 09 4) 0.8 (2)
Transgender 04 (1) 0.7 (3) 0.4 (1)
Other 0.4 (1) 0.2 (1) 0.0 (0)
Race [% (n)]
White 66.5 (167) 71.2 (304) 68.8 (176)
Black/African American 19.1 (48) 13.3(57) 12.5 (32)
Asian 5.2 (13) 4.7 (20) 8.6 (22)
Multi-racial 4.0 (10) 8.0 (34) 9.0 (23)
American Indian or Alaska Native 0.0 (0) 0.512) 0.0 (0)
Native Hawaiian or Pacific Islander 0.0 (0) 0.2 (1) 0.0 (0)
Other 5.2 (13) 2.19) 1.2 (3)
Ethnicity [% Hispanic (n)] 7.2 (18) 6.3 (27) 9.8 (25)

The groups did not significantly differ on any demographic variables
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summed to create a total score with higher scores indicating
greater social anxiety. Research indicates that scores on the
briefer versions correlate with those of the longer, original ver-
sions and possess good convergent and discriminant validity
(Carleton et al., 2014; Le Blanc et al., 2014; Peters et al., 2012).
Scores on the SIAS-6 and SPS 6 can also discriminate between
those with and without a diagnosis of social anxiety disorder
and are sensitive to treatment-related symptom change (Peters
et al., 2012). Internal consistency in the current sample was
good for both scales (SIAS-6=.89, SPS-6=.87).

Short Scale Anxiety Sensitivity Index (SSASI) The SSASI is a
five-item self-report measure that assesses the degree to which
individuals fear the negative consequences associated with anxi-
ety symptoms (Zvolensky et al., 2018). It is a shortened version
of the Anxiety Sensitivity Index-3 (ASI-3; Taylor et al., 2007).
Similar to the ASI-3, items are rated on a O (very little) to 4 (very
much) scale. Items are summed to create a total score with higher
scores indicating greater anxiety sensitivity. Results from the ini-
tial validation study indicate that scores on the SSASI strongly
correlate with scores on the ASI-3, and that the SSASI possesses
good internal consistency and excellent convergent and discrimi-
nant validity (Zvolensky et al., 2018). The SSASI demonstrated
good internal consistency in the current sample (=.85).

Procedure

Data were collected between March 2020 and April 2021 as
part of a larger survey on college student health. Undergraduate
students at a large public university who were over the age of
18 were invited to participate in the study. Interested students
signed up for the study using Sona Systems research participant
pool management software, which provided students with a link
to complete study measures online and ensured that students
did not complete the study multiple times. We collected and
managed study data using REDCap (Research Electronic Data
Capture; Harris et al., 2009). To ensure anonymity, we did not
collect information regarding participants’ IP addresses. Par-
ticipants were granted course credit for their participation. The
Institutional Review Board approved all study materials and
procedures prior to data collection (IRB # 19.1013).

Data Analytic Plan

There were a total of 1502 survey responses. To ensure data
quality, data were examined for correct responses to three qual-
ity control questions that were randomly distributed throughout
the survey (e.g., “Choose option A for this question”) and an
affirmative answer to the question “Have you carefully and
accurately answered all the questions” at the end of the survey.
As aresult, data from 568 participants were removed (7 =96
did not answer quality control questions correctly, n=472
had missing data for quality control questions and nearly all
other survey questions). Data analyses were completed on the
remaining 934 participants using SPSS version 27.

A multivariate analysis of variance (MANOVA) was con-
ducted to evaluate differences between participants in Spring
2020, Fall 2020, and Spring 2021 in depression, anxiety,
worry, and social anxiety. A univariate analysis of variance
(ANOVA) was conducted to evaluate group differences in
anxiety sensitivity. For significant univariate differences,
post hoc pairwise comparisons were conducted to exam-
ine the specificity of group differences. Partial eta squared
(171,2) served as an index of effect size of mean differences
(small=.01, medium = .09, large =.25; Richardson, 2011).

Results

Significant group differences emerged for internaliz-
ing symptoms [F' (10,1800)=3.94, p <.001, np2= .02].
There were significant univariate differences for depres-
sion [F (2,903)=5.02, p=.007, np2= .011], anxiety
[F (2,903)=13.71, p<.001, np2=.029], and worry [F
(2,903)=8.95, p<.001, np2=.019]. Follow up post hoc
comparisons used a Bonferroni correction to decrease the
chance of Type I error. Based on this correction, the signifi-
cance level was adjusted to .0125 (i.e., .05/4). Students in the
Fall 2020 and Spring 2021 semesters reported significantly
higher levels of depression, anxiety, and worry compared to
students in Spring 2020 (see Table 2), while scores in Fall
2020 and Spring 2021 were not significantly different from

Table 2 Group Differences in Spring 2020 (1)  Fall 2020 (2)  Spring 2021 3)  Group Differences
Internalizing Symptoms by M (SD) M (SD) M (SD)
Semester

Depression 3.96 (4.69) 5.14 (5.27) 5.19 (5.01) 23>1

Anxiety 537 (4.61) 7.12 (4.76) 7.26 (4.35) 23>1

Worry 7.58 (3.74) 8.76 (3.86) 8.84 (3.82) 23>1

Social Phobia 6.76 (6.04) 7.47 (6.06) 7.92 (5.56) ;

Social Anxiety 8.75 (6.54) 9.34 (6.28) 10.41 (6.18) 3>1

Depression: Overall Depression Severity and Impairment Scale (Bentley et al., 2014); Anxiety: Overall
Anxiety Severity and Impairment Scale (Norman et al., 2006); Worry: Ultra-Brief Penn State Worry Ques-
tionnaire (Berle et al., 2011); Social Phobia: Short Form Social Phobia Scale (Peters et al., 2012); Social
Anxiety: Short Form Social Interaction Anxiety Scale (Peters et al., 2012)
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one another. There were also significant univariate differ-
ences for social anxiety [F' (2,903)=4.44, p=.012, np2= .01].
Students in Spring 2021 reported significantly higher levels
of social interaction anxiety compared to students in Spring
2020; however, scores did not differ significantly between
Fall 2020 and Spring 2020 or Spring 2021. There were
no significant univariate differences for social phobia [F
(2,903)=2.44, p=.088, np2= .005]. Results of the ANOVA
for anxiety sensitivity also showed significant group differ-
ences [F(2,803)=88.71, p<.001, np2 =.18]. Students in Fall
2020 and Spring 2021 reported significantly higher levels
of anxiety sensitivity compared to students in Spring 2020
(see Fig. 1). No significant differences in anxiety sensitivity
between Fall 2020 and Spring 2021 were found.

Discussion

Given the prolonged and unprecedented nature of the
COVID-19 pandemic, the current study was designed
to examine changes in depression, anxiety, worry, social
anxiety, and anxiety sensitivity among college students
over a longer period of time than previous work using
data from three independent samples. Results indicated
that there were higher levels depression, anxiety, worry,
and anxiety sensitivity among students sampled in the Fall
2020 and Spring 2021 semesters as compared to those
sampled during Spring 2020. Although the effect sizes
were small, the number of students who were above the
clinical cut-offs for anxiety and depression were approxi-
mately 1.5 times higher in Fall 2020 (anxiety =41.3%,
depression=27.5%) and Spring 2021 (anxiety =41.3%,

depression =27.5%) compared to Spring 2020 (anxi-
ety =26.1%, depression =18.8%). Although there were no
significant changes in social scrutiny fears, anxiety regard-
ing social interaction was significantly higher in Spring
2021 compared to Spring 2020. In Spring 2021, 64.9%
of participants were above the clinical cutoff for anxiety
regarding social interaction compared to 52.6% in Spring
2020. These rates are much higher than what has been
found in other young adult samples (e.g., 40%; Jefferies
& Ungar, 2020) suggesting that many students have been
coping with clinically significant levels of social anxiety
throughout the COVID-19 pandemic. Such high preva-
lence rates may also explain the small effect sizes.

These findings suggest that increases in anxiety and
depression that were seen in the first few months of the pan-
demic (Fu et al., 2021; Liu et al., 2020; Rodriguez-Hidalgo
et al., 2020) have been maintained over the course of the
pandemic’s first year. Highly effective COVID-19 vaccines
and the possibility of easing state and county restrictions
do not appear to have improved mental health as symptom
elevations remained relatively stable. For example, relaxing
of public health measures (e.g., business capacity, restaurant
and bar curfews, outdoor masking) was underway during
mid-April 2021 when the majority of students were com-
pleting the measures for the Spring 2021 data collection. In
fact, the findings for social interaction anxiety would suggest
that, after a significant period of social isolation and physi-
cal distancing, college students may be even more anxious
about interacting with others. Such a perspective is supported
by research demonstrating that social isolation is associated
with higher levels of social anxiety among college students
(Chow et al., 2017). Thus, it may be helpful for schools to
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provide supportive opportunities for social interactions, per-
haps by scaling back large, campus-wide events and provid-
ing smaller, more structured events focused on building com-
munity as a way to ease students back into social activities.

Moreover, anxiety sensitivity levels, which tend to be
fairly stable, also have increased over the course of the
pandemic. The medium to large effect size of this finding
indicates that these changes are robust and clinically sig-
nificant. In fact, mean anxiety sensitivity scores in Fall 2020
(M =9.64) and Spring 2021 (M =9.77) were higher than the
mean of a treatment-seeking sample used in the original val-
idation study (M =8.14; Zvolensky et al., 2018). Therefore,
it appears that college students, an already vulnerable popu-
lation, are experiencing further increases in risk for psycho-
pathology. Although this study cannot determine causality,
given the typical stability of anxiety sensitivity, it is likely
that these significant changes are a result of the pandemic.

These findings point to a number of possible solutions
to mitigate pandemic-related effects on students’ mental
health. Institutions of higher learning might consider con-
ducting universal mental health screenings in order to iden-
tify students most in need of services. Further, given the
importance of anxiety sensitivity in COVID-related mental
health outcomes as well as the current findings demonstrat-
ing significant increases in anxiety sensitivity, interventions
targeting anxiety sensitivity may be particularly useful. For
example, brief (30—45 min) one-session online interventions
targeting anxiety sensitivity have been developed (Schmidt
et al., 2007, 2014, 2017) that result in long-lasting reduc-
tions in anxiety sensitivity as well as anxiety and depression
symptoms (Norr et al., 2017). Thus, they may be an effective
way to quickly reach large numbers of students in order to
prevent a pandemic-related mental health crisis.

However, several limitations to the current study warrant
consideration. First, though the current study collected data
at various timepoints, it was not a true longitudinal study
that followed individuals over time. Therefore, we can only
look at group rather than individual differences. Future work
on the effects of the pandemic on college student mental
health will benefit from utilizing true longitudinal designs in
order to address this issue and enable us to look at causality
and potential mediators of outcomes. In particular, future
studies may build on the present work and examine anxi-
ety sensitivity as a mediator of the changes in anxiety and
depression symptoms during the COVID-19 pandemic. Sec-
ond, the current study relied solely on self-report measures,
which increases the possibility for shared method variance
and reporting errors. Future studies could, therefore, incor-
porate a multimethod assessment approach, such as biologi-
cal challenge paradigms (e.g., carbon dioxide-enriched air
inhalation) or social interaction tasks. Finally, the current
sample was primarily female and white, potentially limiting
the generalizability of these results. Future studies would
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benefit from using more demographically diverse samples
that would allow for an investigation of potential differential
effects.

Despite these limitations, the current study suggests that
the mental health of college students has suffered during
the pandemic, particularly in terms of depression, anxiety,
worry, and anxiety regarding social interactions. Moreover,
there were significant increases in anxiety sensitivity, a well-
established risk factor for psychopathology. Although addi-
tional research is needed, given that the pandemic contin-
ues, these findings suggest that colleges and universities will
need to develop comprehensive plans to adequately address
college students’ mental health needs during the current pan-
demic as well as in future, large-scale stressors.
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