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Abstract

The COVID-19 pandemic is a major stressor that has negatively impacted global mental health. Many U.S. college students faced
an abrupt transition to remote learning in March 2020 that significantly disrupted their routines, likely causing changes in mental
health. The current study examined changes in anxiety and depressive symptoms among 990 college students, from before
COVID-19 had reached U.S. community spread to 5 months into the pandemic. Results indicate overall increases in anxiety and
depressive symptoms; this effect was amplified as more COVID-related challenges with academic impact and loneliness were
reported. Increases in anxiety and depression were buffered as a function of greater perceived positive changes attributed to
COVID-19; the differences in anxiety and depressive symptoms over time were also lessened when greater perceived stress
prior to COVID-19 was reported. Findings reveal an unexpected effect involving pre-pandemic stress, and highlight potential

targets to promote resilience, which should be examined long-term.
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Introduction

The outbreak of the novel coronavirus disease 2019 (COVID-
19, caused by SARS-CoV-2) has resulted in a worldwide
public health crisis, earning it the title of pandemic by the
World Health Organization (2020). The direct costs of this
disease are clear, having infected nearly 90 million and killed
close to 2 million in the year since documentation of the first
cases (Dong et al., 2020). To reduce disease spread and save
lives, countries worldwide enacted public health measures that
promoted social distancing, such as closing businesses and
schools. As a result, the pandemic has also taken a toll on
mental health, as individuals face difficult emotions related to
the threat of COVID-19 to themselves, their loved ones, and
their routines and activities. For many college students in the
United States, March 2020 marked an abrupt transition from
in-person learning to remote learning. The present study
sought to examine college students’ changes in anxiety and
depressive symptoms over time, from before COVID-19 was
declared a national emergency and impacted their academic
experience to after the completion of their Spring 2020
semester.

COVID-19 is a recognized threat to mental health (Cao
et al., 2020; Gruber et al., 2020; Qiu et al., 2020; van der

Velden et al., 2020; X. Wang, Pan, Wan, 2020). Over half of
adults reporting on their COVID-19 experience in China rated
the pandemic as having at least a moderate negative impact on
their mental health (Wang, Hegde, Son, 2020). In one of the
few published longitudinal analyses of mental health symp-
toms during COVID-19, Pierce and colleagues (2020) found
an overall increase in mental health symptoms among adults
from pre-COVID-19 (data collected 2017-2019) to during the
COVID-19 pandemic (April 2020). Increases in these
symptoms were greatest among the college-aged participants
in the sample (18-24 years). Most work in this area has been
cross-sectional, capturing important snapshots of the preva-
lence of mental health symptoms and their associations with
COVID-19 related variables, such as virus exposure and
economic impact. By utilizing a prospective study, with data
collected prior to the onset of remote learning, the present
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study can go beyond this important cross-sectional work to
understand factors that may relate to changes in mental health
symptoms over time.

A question remains about whose mental health may be
most affected by the COVID-19 pandemic. It has been
posited that those with preexisting mental health problems or
stressors may be vulnerable to exacerbation of those prob-
lems (Ghebreyesus, 2020). Alonzi and colleagues (Alonzi
et al., 2020) found that those with preexisting mental health
conditions reported worse anxiety and depressive symptoms
during the COVID-19 pandemic. The idea that some indi-
viduals may have a predisposed vulnerability to psychopa-
thology that is activated by stress is the underlying tenet of
the diathesis-stress model. Consistent with this model, ex-
posure to more stressful life events is related to greater
psychopathology (Colodro-Conde et al., 2018; Faravelli
et al., 2012). Thus, it is likely that preexisting stress may
combine with the stressors of COVID-19 to produce greater
anxiety and depressive symptoms. However, some work
points to an opposing pattern. Hamza and colleagues (2021)
found that declines in mental health were more pronounced
among those without preexisting mental health conditions
and those who had preexisting mental health conditions
demonstrated similar or improving symptoms from May
2019 to May 2020. This contrasting finding is consistent with
Pearlin’s stress process framework, which suggests that
voluntary or involuntary life transitions are uplifting for
some and stressful for others, depending on the “quality of
experience within the lost role” (Pearlin, 2010). Drawing
from this theory, it is possible that the onset of social dis-
tancing may have had a smaller negative impact on those
higher in stress than those who were at ease in the life roles
that they held prior to March 2020.

Among college students, the disruption to the academic
experience has been a salient feature of the COVID-19
pandemic. As many universities transitioned to remote
learning, students faced new barriers to learning (Besser et al.,
2020). For example, students needed to maintain concentra-
tion on academics, despite a remote format with less external
structure. Remote learning also involved unique challenges,
including abrupt moves as campuses closed and a lack of
resources needed for remote learning (e.g., stable internet
connection, privacy). When asked about their COVID-19-
related concerns, Canadian adolescents reported being most
worried about the impact on their schooling (Ellis et al., 2020).
In a U.S. sample of college students, the over 70% who re-
ported increases in stress/anxiety during the pandemic iden-
tified academics as the most common contributor (Wang et al.,
2020). Most college students also report barriers related to
remote learning during the pandemic (Gillis & Krull, 2020).
As such, we expect that experiencing a greater number of
COVID-19-related challenges with a perceived negative ac-
ademic impact would represent a more significant stressor and
result in a greater decline in mental health during the
pandemic.

Another outcome of the pandemic has been a disruption to
social connections. This disruption to social connections may
have directly or indirectly affected loneliness, defined as an
absence of social contact, belongingness, or a sense of iso-
lation. In a recent manuscript by Palgi and colleagues’ (Palgi
et al., 2020), loneliness was identified as a central risk factor
for depression and anxiety during COVID-19. Loneliness is
especially relevant for college students because it has been
linked to the transition to remote learning; loneliness was more
common among those who participated in online (synchro-
nous) learning, as compared to face-to-face learning, during
COVID-19 (Besser et al., 2020). Elmer, Mepham, and
Stadtfeld (2021) also found initial evidence that Swiss college
students isolated due to their living situation were more likely
to report an increase in depressive symptoms during COVID-
19. Loneliness may serve as a risk factor that can exacerbate
the increase in anxiety and depressive symptoms during
COVID-19.

In addition to factors that may worsen the impact of life
stressors, such as COVID-19, there are also factors that
contribute to resilience. There is a robust literature linking
engagement in active coping behaviors, such as positive re-
framing, connecting with social support, and engaging in
physical activity, to resilience (Booth & Neill, 2017; Chen &
Bonanno, 2020; Madsen et al., 2019). Positive reframing is the
process of identifying positive elements of a situation, par-
ticularly one that is challenging or stressful (Lambert et al.,
2009). Therefore, in response to stressors, those who are able
to engage in more positive activities, or view the situation in a
more positive light, are more psychologically resilient
(Armstrong, Galligan, & Critchley, 2011). Biber and col-
leagues (2020) examined college student data during COVID-
19 cross-sectionally and found that greater optimism and
gratitude, two factors closely linked to identifying positive
elements of a life stressor, were related to lower anxiety.
Positive reframing during COVID-19 is also related to greater
life satisfaction (Zacher & Rudolph, 2020). Across individ-
uals, there are differences in the experience of positive
changes to life during COVID-19, in part due to actual dif-
ferences in circumstances, and in part due to the interpretation
of those circumstances. Perceiving more positive changes is
likely to relate to fewer mental health symptoms.

Present Study

The current study examined changes in anxiety and depressive
symptoms among college students, from prior to the onset of
remote learning during the COVID-19 pandemic (T1) to the
completion of the Spring 2020 semester (T2). This work
examined whether changes in anxiety or depressive symptoms
varied by pre-remote learning perceived stress, the number of
experienced challenges to remote learning, loneliness during
remote learning, or perception of positive changes as a result
of COVID-19. Given recent literature indicates that women
have endorsed more pronounced mental health symptoms
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during COVID-19 (Elmer et al., 2020; Prowse et al., 2021),
this work also accounted for the potential role of binary gender
as a moderator of the changes in anxiety and depressive
symptoms.

It was hypothesized that there would be increases in anxiety
(1a) and depressive (1b) symptom endorsement from T1 to T2.
It was also hypothesized that changes in T1 and T2 anxiety or
depressive symptom endorsement would be moderated, such
that identifying as a woman (vs. man; Hypotheses 2a, 2b),
greater stress endorsed pre-pandemic (Hypotheses 3a, 3b),
COVID-19-related challenges negatively impacting aca-
demics (Hypotheses 4a, 4b), and loneliness (Hypotheses 5Sa,
5b) would relate to greater increases in anxiety and depressive
symptoms. Alternatively, we posited that having a perception
that COVID-19 related to positive changes in one’s life would
buffer the increases in anxiety and depressive symptoms
(Hypotheses 6a, 6b) from T1 to T2.

Method

Participants and Procedures

Study participants were members of the junior class of a mid-
sized, private university in the northeast who participated as
part of a larger longitudinal study examining social networks
and alcohol use. All members of the junior class were invited
to participate in the T1 survey via email, and a number of in-
person recruitment events targeting juniors were conducted on
campus to increase participation. Only those students already
enrolled in T1 were eligible to participate at T2. These stu-
dents were invited to participate via email and announcements
on the research project’s social media pages. The T2 survey
was an addition to the originally planned data collection
timeline within the larger study, to assess outcomes following
the first semester of remote learning. Only those who com-
pleted assessments of anxiety and depression at both time-
points were included in the present sample. The sample
consisted of 990 participants. At the first timepoint, the av-
erage age was 21.0 (SD = .54) and 61% identified as women.
Participants identified as 58.3% White, 8.4% Black, 34.2%
Asian, and 6.2% other. In addition, 12.5% percent of par-
ticipants identified as Hispanic/Latino. About one-sixth of the
sample (16.5%) identified as a first-generation college student.
During remote learning, 75.1% of students lived with parents
and/or other family, 15.3% lived with friends, alone, or on
campus housing, 8.2% lived with both parents or family and
lived with friends, alone, or on campus, and 1.5% lived with
“other” (e.g., reported studying abroad). During remote
learning, 11.5% of the sample reported that they did not have
access to adequate and reliable internet.

Participation for this study consisted of completing online
surveys prior to campus shut-down and the transition to re-
mote learning (T1 survey open February 19 to March 14,
2020) and 5 months later, in the summer following the end of
Spring semester (open July 13 to July 27, 2020). At T1, stress,

anxiety and depressive symptoms were assessed. At T2,
anxiety and depressive symptoms were assessed again along
with COVID-19 specific constructs of interest, including
COVID-19-related challenges negatively impacting aca-
demics, loneliness, and perception of positive changes related
to COVID-19. Participants were compensated with a $55
Amazon E-gift card for completing the T1 survey and a $25
Amazon E-gift card for completing the T2 survey. All pro-
cedures were approved by the University’s Institutional Re-
view Board.

Measures

Anxiety and Depression. The PHQ-4 (Kroenke et al., 2009) was
used to assess anxiety and depressive symptoms experienced
over the past 30 days when assessed at T1 and since campus
closed when assessed at T2. The four-item measure is com-
monly used, well-validated and reliable in college populations
(Khubchandani et al., 2016). It consists of two items specific
to anxiety symptoms (“Feeling nervous, anxious, or on edge”
and “Not being able to stop or control worrying”) and two
items specific to depressive symptoms (‘“Feeling down, de-
pressed or hopeless” and “Little interest or pleasure in doing
things”). Response options range from not at all (0) to “nearly
every day (3)”. Scores are calculated cumulatively for the
entire measure and on each separate subscale by summing
item responses. The present analysis computed sum scores for
the anxiety and depression subscales at each timepoint. Higher
scores are indicative of more anxiety and depressive symptom
endorsement (o0 = .85-.88). The anxiety and depressive
subscales each use a clinical cut point sum score of 3 to in-
dicate heightened likelihood of clinically significant anxiety or
depression; in clinical settings this would serve as a flag for
further mental health evaluation.

Perceived Stress Scale. Four items from the widely used 14-
item Perceived Stress Scale (Cohen et al., 1983) were ad-
ministered to assess self-reported stress levels over the past
month. The researchers selected items that were most relevant
to college student experiences at the time of the assessment to
reduce the total items and corresponding participant burden.
Items included, how often students felt: “stressed,” “that
(they) were effectively coping with important changes (re-
verse scored),” “found themselves thinking about things
(they) have to accomplish,” and “felt difficulties were piling
up so high that (they) could not overcome them.” Participant
responses ranged from never (0) to very often (4). Mean scores
were computed for the present analysis (o = .59). Higher
scores indicate more perceived stress prior to March 2020.

COVID-19-Related  Challenges  with  Negative  Academic
Impact. For the purposes of this project, 13 items were
generated by the research team to assess whether students
perceived a negative academic impact of various potential
challenges unique to COVID-19 and the transition to remote
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learning. These items were formed in consultation with faculty
and undergraduate student members of the research team who
were actively teaching or taking courses and hearing first-hand
from students about the circumstances impacting their aca-
demic experience. Participants were asked “In what ways has
the COVID-19 pandemic had a negative impact on your
academic experience?” and asked to select all that applied
from a list of 13 COVID-19 related challenges. Two items
were removed from the composite score due to being endorsed
by fewer than 10% of participants and having a minimal
impact on reliability. Final items included: remote learning
was challenging, concerns about personal health, concerns
about friend/family health, moving, lack of access to neces-
sary resources, loss of campus life, loss of involvement in
clubs/activities, lack of routine/structure, reduced motivation,
uncertainty about the future, and difficulty communicating
with faculty/academic advisors. Internal consistency was
computed for the final 11 items (a = .75). Responses were
coded 0 =no, 1 =yes for each item and summed for the present
analysis. Higher scores indicate more experiences of COVID-
19-related challenges that participants believed resulted in
contributed to academic difficulties.

Loneliness. The 20-item UCLA loneliness scale (Russell et al.,
1980) was used to assess subjective feelings of loneliness.
This widely used measure has demonstrated internal consis-
tency, concurrent and discriminant validity, and had its factor
structure confirmed across different populations (Durak &
Senol-Durak, 2010; Hartshorne, 1993). Example items are “I
have nobody to talk to” and “I feel isolated from others.”
Participant responses ranged from never (0) to often (3). Mean
scores were computed for the present analysis (a = .96).
Higher scores indicate greater endorsement of loneliness.

Perception of Positive Changes Related to COVID-19. A single
item asked, “Has the COVID-19 situation led to any positive
changes in your life?” Response options ranged from 1 (not at
all) to 7 (several positive changes). Higher scores indicate
more positive changes that participants attributed to COVID-
19.

Data Analyses

Analyses were conducted using IBM SPSS version 26. Two
paired samples t-tests using a 99% confidence interval were
conducted to determine whether levels of anxiety and de-
pression scores significantly changed between the time prior to
pandemic-related remote learning (T1) and Summer 2020,
following the completion of the first semester of remote
learning (T2; Hypotheses 1a-1b). Potential moderators of the
change in anxiety or depression scores from T1 to T2 were
examined using Model 2 of the MEMORE macro (Amanda K.
Montoya & Hayes, 2017; Amanda Kay Montoya, 2019;
Hypotheses 2-4); with one model being fit to predict change in
anxiety and another model to predict change in depression.

This model was the most appropriate for the study hypotheses
and allowed for examination of each moderator of interest,
controlling for the effects of the others. This macro was de-
veloped specifically for two-instance repeated measures de-
signs with multiple moderator variables; the procedure
computes a pre-post difference score and determines whether
the moderator of interest predicts that difference (Judd et al.,
2001). The difference was constructed by subtracting T1
anxiety or depression scores from T2 anxiety or depression
scores, thus higher scores are reflective of greater endorsement
of symptoms during the COVID-19 induced period of remote
learning than pre-remote learning. This approach does not
require the computation of interaction terms to examine
moderating effects. Binary gender was coded such that men
represented the reference group (men = 0; women = 1). Non-
dichotomous moderator variables (i.e., pre-pandemic stress,
COVID-19-related challenges, loneliness, and perception of
positive changes in personal life related to pandemic) were
mean centered to facilitate interpretation (Aiken et al., 1991).
Results reported reflect unit increases on the original metric of
the scale. Moderation analyses excluded participants with
missing data on any predictor variable, including 19 partici-
pants who did not identify with a binary gender and 14
participants with incomplete data on the loneliness measure
and 1 participant who did not complete the perception of
positive changes, resulting in a sample of 956 for those
analyses.

Results

Preliminary Analyses

Descriptive statistics of study variables are shown in Table 1.
On average, students reported experiencing over 6 challenges
to academic learning (SD = 2.59). Table 2 presents the per-
centage of participants who endorsed the various
COVID-19-related challenges assessed. Correlations between
study variables are presented in Table 3.

Changes in Mental Health Symptoms from T| to T2

Anxiety. Consistent with Hypothesis 1a, there was a significant
increase in anxiety symptom scores from T1 (M = 2.07, SD =
1.64) to T2 (M = 2.64, SD = 1.82; (1, 989)=9.88, p<0.001,
d=0.31). Prior to COVID-19-related remote learning, 27.1%
of participants scored at least a 3 on the two PHQ items
specific to anxiety, the recommended clinical cut point. At T2,
43.5% of the sample met this cut point for anxiety symptoms
(a 60.5% increase from the percentage of those scoring at least
3 at T1).

Depression. Consistent with Hypothesis 1b, there was a sig-
nificant increase in depressive symptoms reported across the
two time points (T1 M= 1.38, SD =1.50; T2 M= 2.20, SD =
1.68; (1, 989)=15.49, p<0.001, d=0.50). Prior to COVID-
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Table |. Descriptive Statistics of Study Variables.

N Range M SD Skew Kurtosis
PHQ-4 anxiety
Tl 990 0-6 2.07 1.64 .88 16
T2 990 0-6 2.64 1.82 44 -74
PHQ-4
depression
Tl 990 0-6 1.38 1.50 1.34 1.72
T2 990 0-6 2.20 1.68 72 —.11
T perceived 990 04 2.26 .65 .04 —.16
stress
T2 COVID-19 990 0-11 6.34 2.59 —.36 -.33
challenges
T2 loneliness 976 0-3 1.10 74 .34 —.67
T2 perception of 989 1-7 4.16 1.8 —.02 —1.03

positive
changes

Note. T data was collected in February-March 2020, prior to the onset of COVID-19 related remote learning. T2 data was collected in July 2020, following the
completion of the first semester of COVID-19 related remote learning. COVID-19-related challenges assessed those that participants reported had a negative

academic impact.

Table 2. COVID-19-Related Challenges with Academic Impact Endorsed.

In what ways has the COVID-19 pandemic had a negative impact on your academic experience?

% Endorsed (N = 990)

I. Lack of routine/structure/schedule 82.3
2. Loss of campus life 80.1
3. Uncertainty about the future 759
4. | became less motivated in my academics 737
5. Loss of involvement in clubs and other activities 71.7
6. Remote learning was challenging 714
7. Moving in the middle of the semester presented challenges that impacted my academics 44.7
8. Concerns about the health of my family and friends made it difficult to focus on academics 41.9
9. Difficulty communicating with faculty/academic advisors 41.5
10. Concerns about my health made it difficult to focus on academics 25.1
I'l. 1 did not have access to the resources | needed to be successful academically 244
Table 3. Correlations Between Study Variables.
| 2 3 4 5 6 7 8
I.TI anxiety -
2.T2 anxiety A5 -
3.TI depression 55 33 -
4.T2 depression 32%% 65%F A6+ -
5. Gender 3% 22 .02 2% -
6. T| perceived stress 65%F 40%* 50%* 37%F A7+ -
7. T2 COVID-19 challenges .18%* A2%* 6% 37 9% 24% -
8. T2 loneliness .28%* 37%E .38 50%* —.004 26+ 290 -
9. T2 positive changes —.03 —.22%* —.04 —.26%* —.02 —24%* 6% .04

*p<.05, **p<.001.
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19-related remote learning (T1), 13.8% of participants scored
at least a 3 on the two PHQ items specific to depression, the
recommended clinical cut point. At T2, 30.4% of the sample
met this cut point (a 120.3% increase from the percentage
scoring at least 3 at T1).

Model Predicting Change in Anxiety Symptoms

Summary statistics for the moderation model including all five
moderators of interest are displayed in Table 4. The estimate of
the intercept indicates that when all other variables are held
constant at zero (i.e., among men, at the mean for all other
variables), anxiety scores were expected to be .28 points
greater during T2 than T1 (prior to remote learning).

Gender. Gender was a significant moderator as hypothesized
(2a), such that women showed larger increases in anxiety
symptoms over time than men. With all other moderators at
their mean, women’s anxiety scores were on average .71
points higher at T2, compared to T1.

Perceived Stress. Perceived stress was a significant moderator
of changes in anxiety over time. However, the direction of this
effect was contrary to Hypothesis 3a. For each unit increase in
perceived stress reported at T1, there was a .86 unit decrease in
the change in anxiety. With all other predictors held constant,
the overall documented increases in anxiety symptoms was
blunted among those who were undergoing more perceived
stress prior to COVID-19. Figure 1 illustrates the varying
impact of perceived stress on the difference in anxiety from T1

Table 4. Estimates from Moderation Models Predicting Change in Anxiety and Depression from Pre- to During COVID-19.

Anxiety

Depression

F(5, 950) = 39.96, p <.001, R> = .17

F(5, 950) = 27.67, p <.001, R> = .13

Predictors B T p B t P

Intercept .28 3.17 <.0l .59 7.08 <.001
Gender 43 3.76 <.001 .35 333 <.001
COVID-19 challenges .18 7.81 <.001 12 5.68 <.001
Loneliness .33 4.30 <.001 .34 472 <.001
Positive changes —.14 —4.30 <.001 —.16 —5.17 <.001
Perceived stress —.86 -9.70 <.001 —47 —5.66 <.001

Note. Degrees of freedom for all regression coefficient estimates is 950.

(3]

Change in Anxiety fromT1 to T2

Low PSS

Average PSS
mWomen mMen

— ]

High PSS

Figure 1. Change in Anxiety from T to T2 by Level of Pre-Pandemic Perceived Stress and Gender. Note. This figure represents the
predicted change in PHQ-4 anxiety scores from T1| (pre-) to T2 (during-COVID-19) resulting from the analyzed moderation model (see
Table 4). Data points represent the estimated change in anxiety at low, average, and high levels of T| perceived stress (PSS) accounting for
academic problems, loneliness, and positive perceptions at their means. At the PSS average, the estimated increase is represented by the
constant (.28). Women'’s scores reflect greater change from T| to T2 due to the main effect of gender (.43). Low and high PSS scores
represent one standard deviation from the mean. 95% confidence intervals are indicated with error bars.
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to T2, at average perceived stress, and +/—1 SD above and
below the average.

COVID-19-Related  Challenges  with  Negative  Academic
Impact. For each unit increase in challenges with a negative
academic impact, there was a .18 unit increase in the dif-
ference in anxiety from T1 to T2. With all other predictors held
constant, individuals with a greater number of challenges with
a negative academic impact experienced significantly greater
increases in anxiety symptoms over time. For example, at one
standard deviation above the mean (8.93 challenges endorsed)
this corresponded to a .75 unit increase in anxiety from T1 to
T2, while at one standard deviation below the mean (3.75
challenges endorsed) there was a .19 unit decrease in anxiety
over this period. This finding is consistent with Hypothesis 4a.

Loneliness. For each unit increase in loneliness, there was a .33
unit increase in the difference in anxiety. With all other
predictors held constant, those who reported more loneliness
also experienced greater increases in anxiety symptoms over
time. At one standard deviation above the mean of loneliness,
this corresponded to a .52 unit increase in anxiety over time, as
opposed to a .04 unit increase at one standard deviation below
the mean of loneliness. This effect is consistent with Hy-
pothesis Sa.

Positive Changes Attributed to COVID-19. For each unit increase
in endorsement of positive changes attributed to COVID-19,
there was a .14 unit decrease in the change in anxiety. Holding
all else constant, the increase in anxiety reported over time was

buffered among those who reported more positive changes
related to COVID-19. At one standard deviation above the
mean of positive changes attributed to COVID-19, the change
in anxiety from T1 to T2 was .03. At one standard deviation
below the mean, there was a .53 unit increase in anxiety over
that time period. Results were consistent with Hypothesis 6a
and are illustrated in Figure 2.

Model Predicting Change in Depressive Symptoms

Summary statistics for the moderation model including all five
moderators of interest are displayed in Table 4. The estimate of
the intercept indicates that when all other variables are held
constant at zero (i.e., among men, at the mean for all other
variables), depressive symptom scores were expected to be
greater at T2 by .59 units than at T1 (prior to remote learning).

Gender. Consistent with hypothesis 2b, gender was a sig-
nificant moderator. Women showed an increase in depressive
symptoms over time that was .35 units higher than men.

Perceived Stress. For each unit increase in perceived stress,
there was a .47 unit decrease in the difference in depression.
This directionality of this finding is opposite of Hypothesis 3b.
With all other predictors held constant, the overall increase in
depressive symptoms was buffered among those who reported
more perceived stress prior to COVID-19.

COVID-19-Related  Challenges  with  Negative  Academic
Impact. Consistent with Hypothesis 4b, for each unit increase

12
e]

g 4 -}
g 08

T 06

ks

;é o 04

g 02

) 0

E

S 02

[75]

4 -04

< Low

Average Positive

mWomen mMen

High
Changes

Figure 2. Change in Anxiety from T| to T2 by Level of Perceived Positive Changes Related to COVID-19 and Gender. Note. This figure
represents the predicted change in PHQ-4 anxiety scores from T| (pre-) to T2 (during-COVID-19) resulting from the analyzed moderation
model (see Table 4). Lines representing low, average, and high levels of positive changes related to COVID- 9 represent estimated change in
anxiety when all other variables in the model are zero (perceived stress, academic problems, and loneliness are at their means). Women’s
scores reflect greater change from T to T2 due to the main effect of gender (.43). Low and high scores represent one standard deviation
from the mean of positive changes attributed to COVID-19. 95% confidence intervals are indicated with error bars.
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in COVID-19-related challenges experienced, there was a .12
unit increase in the difference in depression. With all other
predictors held constant, increases in depressive symptoms
over time were exacerbated among those who experienced a
greater number of COVID-19-related challenges.

Loneliness. Consistent with Hypothesis 5b, there was evidence
of an effect of loneliness, such that for each unit increase in
loneliness, there was a .34 unit increase in the difference in
depression. With all other predictors held constant, those who
reported more loneliness also experienced greater increases in
depressive symptoms over time.

Positive Changes Attributed to COVID-19. Consistent with Hy-
pothesis 6b, for each unit increase in endorsement of positive
changes attributed to COVID-19, there was a .16 unit decrease
in the difference in depression. Holding all else constant, the
increase in depressive symptoms reported over time was
buffered as reported positive changes increased.

Discussion

The current study offers a prospective analysis of changes in
anxiety and depressive symptoms among college students,
across the period of time from February-March 2020, before
COVID-19 related remote learning was imposed, to July
2020, after the completion of the semester. Potential moder-
ators of change in anxiety or depressive symptoms were also
investigated including gender, COVID-19-related challenges
with academic impact, loneliness, perceived stress, and per-
ception of positive changes. Consistent with prior work and
the study hypotheses, there was a dramatic increase in anxiety
and depressive symptoms over the period of time examined
and an increase in the proportion of participants meeting the
clinical cut-score, with an apparent greater increase in those
meeting the cutoff score for depression noted. Women
demonstrated larger increases in anxiety and depression
symptoms over time than men. COVID-19-related challenges
with academic impact and loneliness moderated the effect of
time, such that greater challenges and loneliness experienced
during remote learning corresponded to greater increases in
anxiety and depressive symptoms over time. Also as hy-
pothesized, greater positive changes attributed to COVID-19
buffered against increases in anxiety and depression between
T1 and T2. Specifically, the increases in anxiety and de-
pression from T1 to T2 were smaller among those who re-
ported greater positive changes that they attributed to
COVID-19.

Unexpectedly, greater perceived stress prior to COVID-19
related to reduced differences in anxiety and depression over
time. That is, as T1 perceived stress increased, the expected
increase in anxiety and depressive symptoms diminished.
Originally, the opposite effect was hypothesized because it
was thought that those with greater perceived stress prior to
COVID-19 would be vulnerable to the stress of the pandemic.

It is possible that those with the highest levels of stress prior to
COVID-19 may have experienced some benefit from reduc-
tions in the typical demands of daily life as remote learning
and social distancing became the norm, consistent with
Pearlin’s stress process framework (Pearlin, 2010). If this is
the case, these individuals may experience increased difficulty
as in-person learning resumes and they are forced to face
stressors that social distancing may have allowed them to
avoid (Maner & Schmidt, 2006). It is also possible that some
type of ceiling effect or regression to the mean may be a factor.
While some researchers have suggested abandoning the use of
difference scores because of issues such as regression to the
mean (Bonate, 2000; Cronbach & Furby, 1970; Twisk &
Proper, 2004), others have argued that they have utility
(Rogosa, 1995; Thomas & Zumbo, 2012). Ceiling effects refer
to a reduced capacity of scores close to the maximum on a
given scale to change in comparison to lower values on that
scale (Ho & Yu, 2015). Those higher in such symptomatology
prior to COVID-19 may have not had as much room for
exacerbation in scores. Regression to the mean is a docu-
mented phenomenon in which, over time, extreme values have
a tendency to be change to be more consistent with average
scores (Barnett et al., 2005). Given these statistical phe-
nomena, reductions in anxiety and depression scores among
those at high levels of perceived stress, which is highly
correlated with psychopathology, should be interpreted with
caution. The need for caution when interpreting findings
specific to perceived stress is also highlighted by results in-
dicating that the included scale had poor reliability within the
present sample.

These findings expand on prior research and identify how
changes in mental health symptoms—specifically anxiety and
depression—during COVID-19 may vary by other COVID-19
related factors among college students. Students reported
experiencing an average of about six challenges to academics
and the standard deviation of close to three challenges
highlights that the remote learning experience is not homo-
geneous among college students. Variations in factors that
impair academic success during remote learning have the
potential to exacerbate increases in mental health problems.
Colleges continuing to employ remote learning as a necessary
measure for public health should carefully consider how to
minimize the potential impact of COVID-19-related chal-
lenges on academic performance.

The impact of loneliness on mental health symptoms
during COVID-19 in this study is consistent with prior re-
search (Palgi et al., 2020; Ye et al., 2020). Loneliness during
the COVID-19 pandemic may be largely attributed to or
exacerbated by social distancing measures and associated
reductions in personal connection with others (DiGiovanni
etal., 2004; Hoffart et al., 2020). To buffer the negative impact
of loneliness, college campuses could offer opportunities for
safe social connection among college students. Small changes
to remote learning, such as professors reserving time during
each virtual class for students to connect with one another,
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may also be effective at enhancing connectedness among
students. Relatedly, college students are likely to benefit from
guidance on how to build upon and utilize social supports
within one’s network, whether in-person or virtually.

The ability to identify positive outcomes associated with
the COVID-19 pandemic is an adaptive coping skill and
indicative of resilience, and study results indicate it may be
protective for mental health. Indeed, a positive outlook or
optimism is associated with better mental health (e.g.,
Kleiman et al., 2017; Rand et al., 2020). Offering training and
resources to promote healthy coping skills, such as mind-
fulness or cognitive restructuring, may be one such avenue to
promote positivity during times of stress and challenge, in-
cluding beyond the COVID-19 pandemic. Admittedly, the
specific types of positive changes students experienced were
not assessed by this study. It is important to note that some
students likely experienced more adversity during the pan-
demic than others, regardless of their personal outlook and
coping skills, and future research should account for these
experiences.

Limitations

Results should be examined in the context of study limitations.
Though changes in mental health symptoms were measured
across the period of time when COVID-19 emerged as a
pandemic, no changes can be specifically attributed to the
effects of COVID-19 as it was a naturalistic factor faced by all
participants. The present work focused on moderating effects
to understand if changes in mental health symptoms vary
based on other variables that are related to COVID-19.
However, predictors do not meet ideal conditions for mod-
eration. Specifically, COVID-19 related potential moderators
in the present models (i.e., challenges impacting academics,
loneliness, and positive changes) were measured at T2 to
assess experiences during remote learning and are correlated
with mental health variables. Though these factors were ex-
amined as moderators in the present work in order to examine
the hypotheses of interest, future work should consider
whether these factors may be involved in indirect effects of
mental health over time (i.e., mediation).

The present work’s longitudinal design is a benefit over
cross-sectional designs; however, the use of only two time-
points does not allow for examination of trajectories. Fol-
lowing a serious stressor, many individuals experience an
increase in psychopathology, some experience a delayed in-
crease in psychopathology, and some are resilient following
exposure. Of those who experience an increase, some expe-
rience short-term distress while others’ are impacted more
chronically (Chen & Bonanno, 2020). Future research should
examine trajectories of symptoms and resilience with three or
more timepoints and other analytic techniques, such as latent
class analysis.

Self-report was an ideal methodology for the present work
due to the interest in understanding participants’ perceptions

and experiences. However, given the novelty of COVID-19, at
the time of data collection there were not validated measures
of some of the constructs of interest. As a result, the research
team developed items for COVID-19 related challenges with
academic impact and positive changes related to COVID-19.
The perceived stress items included in this work were selected
from the validated PSS (Cohen et al., 1983), but no published
work has examined this subset psychometrically. Simple
evaluation of Cronbach’s alpha indicated that selected items
have low internal consistency, though quantitative experts
recognize that this metric can demonstrate a low value if there
are few items in the scale and heterogeneity across items
(Tavakol & Dennick, 2011). Future work should examine
changes in mental health symptoms over time using a more
valid measure of stress.

T1 data was collected when COVID-19 cases were present
in the United States, but just prior to the first community-level
mitigation recommendations on March 15, when the CDC
released guidance to cancel events with 50 or more people,
and on March 16, when the White House announced voluntary
guidance for social distancing and gatherings no larger than 10
people. On March 16, the study university canceled classes
and transitioned to remote learning. Though the lives of our
participants were not disrupted directly by COVID-19-related
community-level mitigation recommendations such as social
distancing and remote learning until after the T1 data col-
lection period, it is possible that concern about COVID-19
during the T1 data collection period led to differences in
endorsement of anxiety and depressive symptoms from par-
ticipants’ true baseline.

The present sample consists of college students attending a
private institution in the northeast, predominantly comprised
of White and Asian individuals. Findings resulting from this
group may not generalize to other groups. For example,
COVID-19 has led to disproportionate hospitalization and
death among Black individuals in the United States (Selden &
Berdahl, 2020), which may contribute to unique mental health
needs (Novacek et al., 2020). Non-college young adults have
faced distinct stressors and not experienced concern about
academic impact. Further, different colleges and regions of the
United States varied widely in their COVID-19 response,
which could result in distinct mental health trajectories.

Conclusions

The present findings expand upon the literature by identifying
moderators that exacerbate and buffer against the overall
increases in anxiety and depression that have been docu-
mented since the introduction of COVID-19. Results suggest
that COVID-19-related challenges with academic impact and
loneliness relate to a worsened decline in mental health among
college students. These factors should be targeted by mental
health workers and educators serving college students during
this time. Alternatively, stronger endorsement of positive
changes in one’s life due to COVID-19 was protective.
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Though the degree of adversity experienced during COVID-
19 likely impacts one’s ability to endorse positive changes,
being able to identify positive factors within difficult situa-
tions is a cognitive skill that can be strengthened to promote
resilience (Clark, 2013). Unexpectedly, perceived stress prior
to COVID-19 served a buffering effect on the difference in
anxiety and depression over time. Though those with the
highest levels of stress prior to COVID-19 may have expe-
rienced some relief in the short term, it is unknown what will
happen to these individuals when pre-remote learning activ-
ities resume. Additional longitudinal research is needed to
understand the long-term consequences of the pandemic on
college students’ mental health, and to understand the ad-
justment back to more in-person learning and social experi-
ences as vaccines are distributed.
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