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ABSTRACT

Background: The COVID-19 pandemic has imposed fundamental challenges on nearly every
area of life.

Objective: The purpose of the current study was to expand on the literature on the impact of
the pandemic on college students by a) examining domains of impact of the pandemic on
psychiatric and alcohol outcomes and b) controlling for pre-pandemic outcomes.

Method: Participants included 897 college students (78.6% female) from a larger longitudinal
study on college student mental health. Structural equation models were fit to examine how
COVID-19 impact (exposure, worry, food/housing insecurity, change in social media use,
change in substance use) were associated with PTSD, anxiety, depression, suicidal ideation,
and alcohol phenotypes. Models were fit to adjust for pre-pandemic symptoms.

Results: No effects of COVID-19 exposure remained after adjusting for earlier outcomes. COVID-19
worry predicted PTSD, depression, and anxiety, even after adjusting for earlier levels of outcomes
(B's: .091-.180, p's < .05). Housing/food concerns predicted PTSD, anxiety, and depression symp-
toms as well as suicidal ideation (B's: .085-.551, p's < .05) after adjusting for earlier levels of
symptoms. Change in media use predicted alcohol consumption ($'s: £ .116—-.197, p's < .05).
Change in substance use affected all outcomes except suicidality (B's: .112-.591, p's < .05).
Conclusions: Domains of COVID-19 impact had differential effects on mental health and
substance outcomes in college students during the first wave of the coronavirus pandemic.
Future studies should examine the trajectory of these factors on college student mental health
across waves of the pandemic.

La pandemia de COVID-19 impacta en los resultados psiquiatricos y en el

uso de alcohol entre estudiantes universitarios
Antecedentes: La pandemia de COVID-19 ha impuesto desafios fundamentales en
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HIGHLIGHTS

« SEMs were used to find
that five correlated
domains of COVID-19
impact were associated
with mental health and
substance outcomes in
college students during the
first wave of the corona-

practicamente todas las areas de la vida. virus pandemic.

Objetivo: El proposito del presente estudio fue ampliar la literatura sobre el impacto de la
pandemia en estudiantes universitarios, a) examinando dominios de impacto de la pandemia
sobre resultados psiquiatricos y de alcohol, y b) controlando por resultados pre-pandemia.
Método: Los participantes incluyeron 897 estudiantes universitarios (78,6% mujeres) de un
estudio longitudinal mas grande sobre salud mental de estudiantes universitarios. Se ajustaron
modelos de ecuaciones estructurales para examinar cémo se asociaba el impacto del COVID-19
(exposicién, preocupacion, inseguridad de alimentos/habitacién, cambio en el uso de medios
sociales, cambio en uso de sustancias) con los fenotipos TEPT, ansiedad, depresion, ideacidn
suicida y alcohol. Los modelos se ajustaron por sintomas pre-pandémicos.

Resultados: No permanecieron efectos de la exposicion al COVID-19 luego de ajustar por
resultados previos. La preocupacion por el COVID-19 predijo TEPT, depresidon y ansiedad
incluso luego de ajustar por niveles previos de resultados ($'s: .091-.180, p's < .05). Los
problemas de habitacién/alimentaciéon predijeron sintomas de TEPT, ansiedad y depresién
asi como también ideacion suicida (B's: .085-.551, p's < .05) después de ajustar por niveles
sintomaticos previos. El cambio en el uso de medios predijo el consumo de alcohol (B’s:
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+.116-.197, p's < .05). El cambio en el uso de sustancias afect6 a todos los resultados excepto
suicidalidad (B's: .112-.591, p's < .05).

Conclusiones: Los dominios de impacto del COVID-19 tuvieron diferentes efectos sobre los
resultados de salud mental y uso de sustancias en estudiantes universitarios durante la primera
ola de la pandemia de coronavirus. Futuros estudios deberian examinar la trayectoria de esos
factores en la salud mental de estudiantes universitarios a través de las olas de la pandemia.
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1. Introduction

The novel coronavirus-19 (COVID-19) pandemic is
a large-scale stressor with widespread detrimental
impacts on numerous domains of functioning.
Although the pandemic has impacted individuals on
a global level, there is heterogeneity in the impact of
COVID-19 and related stressors, as is seen with other
large-scale stressors and traumatic events, such as natural
disasters (e.g. Schwartz, Gillezeau, Liu, Lieberman-
Cribbin, & Taioli, 2017). Although the severity of the
effects of the pandemic varies by domain (e.g. physical
health, behavioural factors, social impact, etc.) on an
individual basis, it is likely that exposure to COVID-19
through any one of these domains is related to worsened
mental health and substance use outcomes. Analyses
from our group (Bountress et al., 2021) find that the
impact of the pandemic is best modelled by five corre-
lated factors (i.e. exposure, worry, food/housing instabil-
ity, changes in social media use, changes in substance
use). The purpose of this longitudinal study is to deter-
mine how severity of exposure to the pandemic is asso-
ciated with mental health and alcohol use outcomes (i.e.
posttraumatic stress disorder [PTSD], anxiety, depres-
sion, alcohol use, alcohol use disorder [AUD]) in the
acute phase of the pandemic (i.e. spring/summer 2020),
adjusting for pre-pandemic levels of each outcome.
Indeed, recent literature has demonstrated that the
COVID-19 pandemic has had a significant impact on
population mental health including but not limited to:
anxiety symptoms, depressive symptoms (see Salari et al.,
2020), insomnia, and posttraumatic stress symptoms (for
a review and meta-analysis, see Krishnamoorthy,
Nagarajan, Saya, & Menon, 2020). More specifically,
this research has evidenced an increase in anxiety symp-
toms, depressive symptoms, suicidal thoughts (e.g.

Patsali et al., 2020) since the start of the pandemic, with
people of colour being reporting higher prevalence rates
of depressive symptoms, suicidal ideation, and substance
use (e.g. McKnight-Eily et al., 2021). Not only have
studies demonstrated an increase in anxiety and depres-
sive symptoms from pre-pandemic to after the start of
the pandemic, research has also shown that these symp-
toms have not improved from the initial outbreak to
various follow-up timepoints throughout the course of
the pandemic, further highlighting the importance of
work related to mental health consequences of COVID-
19 (Vindegaard & Benros, 2020).

In addition to internalizing phenotypes, the extant
literature has shown that the pandemic has also spurred
an increase in alcohol use (e.g. Pollard. Tucker, &
Green, 2020), cannabis use (Bartel, Sherry, & Stewart,
2020), and overdosing on opioids (Haley & Saitz, 2020).
Not only have levels of consumption increased with the
pandemic, problems secondary to consumption have
also increased. Indeed, Pollard et al. (2020) found a 39%
increase in problems related to alcohol use as compared
to the 2019 average, independent of consumption
levels. Thus, the existing research has shown that the
pandemic has adversely impacted mental health and
substance use outcomes, though methodological limita-
tions preclude a comprehensive understanding of the
impact of COVID-19 on outcomes (e.g. lack of assess-
ment of severity of impact).

Specifically, although many of the studies con-
ducted to date have been longitudinal, most do not
directly assess COVID-19 impact. Instead, studies
examine mental health symptoms pre-and post-
COVID-19 for significant differences and inferred
the impact of COVID-19. For example, in a meta-



analysis of longitudinal studies examining the psycho-
logical impact of COVID-19 (Prati & Mancini, 2021),
the majority of studies use within-person designs that
compare pre- and post-COVID-19 scores. One study
assessed domains of COVID impact (e.g. perceived
risk of death due to COVID-19; Robinson & Daly,
2020). However, these authors simply counted the
number of stressful experiences individuals endorsed
during the pandemic - that is, they did not account for
the fact that there might be distinct COVID impact
factors. The present study extends this work by con-
trolling for pre-COVID levels of symptoms, and using
more rigorous modelling of impact (Bountress et al.,
2021), to allow for stronger inferences about the
unique impact of COVID-19 on variables of clinical
significance.

In addition to directly assessing the effects of
domains of COVID-19 impact on mental health symp-
toms and substance use using rigorous statistical mod-
elling, the present study includes a sample of college
students, a specific population in need of further exam-
ination, given that student lives have been impacted in
unique ways as compared to the general population (e.g.
initially unable to return to dorms, jobs, classes;
Copeland et al., 2021). The majority of studies that
longitudinally examine the impact of COVID-19 on
mental health symptoms include adult populations
more generally (for a meta-analysis, see Prati &
Mancini, 2021). The few studies that have examined
changes in mental health related to COIVD-19 in col-
lege student populations specifically have found that
COVID-19 has adversely impacted the mental health
of college students, with both externalizing (Copeland
et al., 2021) and internalizing symptoms (Huckins et al.,
2020). In addition to both internalizing and externaliz-
ing symptoms, changes in substance use in college
students have been evidenced, whereby alcohol con-
sumption (amount and frequency) increased as the
duration of University closures increased, and further,
these alcohol consumption increases were associated
with increased anxiety and depressive symptoms
(Casale, Caponi, & Fioravanti, 2020). Given the differ-
ent ways that the COVID pandemic uniquely impacted
college students (e.g. most moved home to live with
their families), continued research with this population
is an important next step. Lastly, much of the research
that has been rapidly published on the pandemic
involves statistically modelling mental health outcomes
and substance use separately, which is problematic as
comorbidity following trauma is the norm (Marthoenis,
Ilyas, Sofyan, & Schouler-Ocak, 2019).

The present study sought to build upon prior work
examining the impact of the COVID-19 pandemic on
mental health and substance use outcomes, investigat-
ing how domains of impact of the pandemic are asso-
ciated with psychiatric and alcohol use outcomes. We
conducted two sets of models, one adjusted and one
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unadjusted for pre-COVID-19 mental health and
alcohol use phenotypes. We hypothesized that higher
levels on all outcomes would be found at the COVID-
19 assessment compared to the pre-pandemic report,
that the impact of COVID-19 across the correlated
domains would be associated with adverse mental
health and alcohol use phenotypes, and that the rela-
tions between domains of impact and outcomes would
be attenuated, yet still significant, when controlling for
pre-pandemic mental health and alcohol use.

2. Method
2.1. Larger study sample

Participants for the current project came from a larger,
ongoing longitudinal study of college student well-
being at a mid-Atlantic public university. Cohorts of
incoming first-year students, ages 18 and older, were
invited to participate. This study was approved by
Virginia Commonwealth University’s institutional
review board, and all participants provided informed
consent. Baseline and multiple follow-up surveys were
collected on five cohorts, with the first enrolled in
2011, during the fall and spring semesters (i.e. fall of
first year and each spring after). Data for all surveys
were collected online, through Research Electronic
Data Capture (REDCap, Harris et al., 2009). The pro-
ject began in fall 2011, and new cohorts were recruited
in 2012, 2013, 2014, and 2017 (N = 12,358).
Participants were on average 18.49 years old at base-
line, and 36.7% were male, 61.9% were female; 1.4%
declined to identify their sex. The sample was repre-
sentative of its population: 47.9% White, 19.3%, Black,
16.6% Asian, 6.6% Hispanic/Latino, 9.6% other/multi-
race/unknown/declined to respond.

2.2, Current study sample

Only the fifth cohort of students were still enrolled at
the university during the onset of the pandemic. These
students who began participating in the larger study
during fall of their freshman year (2017) and who were
still enrolled as at the university in the spring of 2020
were recruited for a COVID-related survey in the
spring/summer of 2020. Thus, requirements to be in
the current study analyses were that individuals must
have been in the fifth cohort of the original study and
still enrolled in the university in spring 2020. All
surveys were completed between 7 May 2020 and
17 July 2020 with 87% occurring in May. There were
in general no differences between those completing
‘early’ (in May 2020) versus ‘late’ (June or July 2020)
on all study variables, including race, PTSD, anxiety,
depression symptoms, suicidal ideation, alcohol con-
sumption or AUD symptoms. There was a sex differ-
ence, such that a greater percent of those completing
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early were female (79.8%), compared to the percent of
those completing late (69.3%; Chi-square: 5.890,
p < .05); this was a small effect (Cramer’s V: .083).

Prior to the COVID survey, these individuals were
interviewed in the fall of 2017 (year 1 fall/
freshman year), in the spring of 2018 (year 1 spring/
freshman year), spring of 2019 (year 2 spring/
sophomore year), and spring/summer of 2020 (year 3
spring/junior year), following COVID-19 being
declared a pandemic in March of 2020. Of note, only
the last two of these surveys provided data for the
current study analyses (i.e. spring 2019/year 2 spring
and spring/summer 2020/year 3 spring). Of the
N = 1,899 in cohort five who were invited to participate
in this survey, 897 (47.2%) completed it. The goal of this
survey was to understand how students experienced
and responded to COVID-19 and its sequelae.
Individuals who completed the survey were more likely
to be female (78.6% versus 62% of those not participat-
ing), were more likely to Asian (22.9% versus 15.3%)
and were less likely to be Black (18.4% versus 22.4%) or
White (40.2% versus 44%). They also reported more
earlier levels of anxiety, depression, but less alcohol
consumption and less problems (among drinkers).
These effects were all small (Cramer’s V range: .117-
.171, Cohen’s d: .22-.26) or small-medium (Cohen’s d:
.37). There were no differences on earlier levels of PTSD
symptoms or suicidal ideation. Table S1 displays the sex
and race/ethnic break down for the university as
a whole, the larger study, as well as this sub-sample.

2.3. Measures

2.3.1. Demographic predictors

Sex assigned at birth was coded 0 for Female (78.6%)
and 1 for Male (21.4%). To maximize the power to
detect potential race differences, individuals were
coded as being in one of the three largest groups:
White, Black, Asian, or were coded as Other. Thus,
three dummy coded variables comparing White
(40.2%) to Black (18.4%), Asian (22.9%) and Other
(18.4%) were created with the White group coded as
all zeros serving as the reference group.

2.3.2. COVID-19 impact

Building upon prior work from this dataset (Bountress
et al,, 2021), in which a single factor, five correlated
factors, hierarchical, and bifactor models were all esti-
mated, and fit indices and factor loadings compared,
the five correlated factor model tapping distinct but
related COVID-impact-related constructs was found
to represent the item response data most adequately.
Specifically, these constructs map onto COVID-19
exposure (e.g. exposed to someone likely to have
COVID), COVID-19 worry (e.g. worry about family/
friends being infected), housing/food concerns (e.g.
concern whether food will run out because of

money), change in media use (e.g. amount of social
media), and change in substance use (i.e. alcohol,
marijuana, tobacco products, vaping). Higher scores
on all factors indicate more risk. The items that com-
prise the indicators for these factors come from the
Coronavirus Health Impact Survey and the Epidemic-
Pandemic Impacts Inventory.

2.4. Coronavirus Health Impact Survey (CRISIS)

The CRISIS measure was developed to assess COVID-
19 impact. Although developed by content experts in
the field, including intramural NIMH researchers
(Merikangas & Stringaris, 2020), due to the unexpected
nature of COVID, psychometric developments had not
been undertaken at the time of the development of this
tool. Twenty-four of the COVID-related impact items
were taken from the CRISIS (e.g. ‘Have you been
exposed to someone likely to have COVID?, ‘Do you
worry whether food will run out because of lack of
money?’) adapting to fit the needs of college student
population (e.g. assessing whether activities have been
able to be transferred to virtual format). Answer choices
varied by question, but can be seen, along with all
included items in the original paper by this author
group on which this paper builds (Bountress et al.,
2021). This scale has demonstrated good concurrent
and predictive validity (Nikolaidis et al., 2020).

2.5. Epidemic-Pandemic Impacts Inventory (EPII)

Like the CRISIS, the EPII was developed by content
experts in the field (Grasso, Briggs-Gowan, Ford, &
Carter, 2020). Twenty of the COVID-19 impact items
used in this survey were taken from the EPII (Grasso
et al., 2020), assessing ‘tangible impacts’ of epidemics
(e.g. impact of COVID-19 on social life, ‘Has to move or
relocate’, ‘became homeless’). This measure assesses
whether individuals experienced a range of difficulties
including but not limited to those of work- (e.g. being
laid off), education- (e.g. had a child in home unable to
attend school), and home life (e.g. family or friends
moving in). Response options were ‘Yes, me’, Yes,
person in my home’, ‘No’, and ‘Not applicable’).
Although little data are available on the EPII’s psycho-
metric properties, initial data support its utility as a tool
for assessing personally relevant events occurring dur-
ing the COVID pandemic (Grasso, Briggs-Gowan,
Carter, Goldstein, & Ford, 2021). Included questions
and answers can be seen, along with all included items
in the original paper by this author group on which this
paper builds (Bountress et al., 2021).

2.5.1. Mental health and substance use covariates
and outcomes

Mental health and alcohol use symptoms were admi-
nistered at two assessments: during the COVID-19



survey as the primary outcomes, as well as one year
prior (i.e. year 2 spring). Mental health and substance
use variables coming from the year 2 spring assess-
ment were used as covariates in the prediction of these
same symptoms assessed during the COVID-19
survey.

2.6. Posttraumatic Stress Disorder (PTSD)
symptoms

Participants reported on their past month PTSD
symptoms via the PTSD Checklist (PCL)-5 (Blevins,
Weathers, Davis, Witte, & Domino, 2015), comprised
of 20 items assessing re-experiencing, avoidance,
hypervigilance, and negative alterations in mood/
cognitions. Participants reported their symptoms
with regard to the pandemic. This scale showed
good internal consistency in the current dataset at
the year 2 spring and COVID time points (alpha:.962,
.982, respectively) and has demonstrated strong relia-
bility and validity in published work (Blevins et al.,
2015).

2.7. Anxiety symptoms

Participants reported their anxiety symptoms since the
onset of COVID-19 using the Symptom Checklist-90
Revised (SCL-90, Todd, Deane, & McKenna, 1997).
The SCL-90 asks participants about symptoms using
a 5-point scale (1 = not at all, 5 = extremely). A sum of
four anxiety items (e.g. nervousness or shakiness) was
created. This scale showed good internal consistency
in the current dataset at the year 2 spring and COVID
time points (alpha: .869, .902, respectively) and the
SCL-90 has demonstrated strong reliability and valid-
ity (Martinez, Stillerman, & Waldo, 2005).

2.8. Depressive symptoms

Participants reported on their depressive symptoms
since the onset of COVID-19 using items from the
Symptom Checklist-90 Revised (SCL-90, Todd et al,
1997). A sum of the four depression items (e.g. feeling
blue, blaming yourself for things) was created. This
scale showed good internal consistency in the current
dataset at the year 2 spring and year 3 spring COVID
time points (alpha: .851, .894, respectively).

2.9. Suicidal ideation

Participants reported on their suicidal ideation since
the onset of COVID-19 using one item from the
Symptom Checklist-90 Revised (SCL-90, Todd et al.,
1997). Specifically, participants answered whether they
had thought about killing themselves (yes or no).
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2.10. Alcohol consumption

Participants reported on their alcohol use since the
onset of COVID-19 with ordinal frequency and
quantity items from the Alcohol Use Disorders
Identification Test (Bush, Kivlahan, McDonell,
Fihn, & Bradley, 1998). These items were combined
to create a single ‘grams of ethanol consumed per
month’ alcohol use variable using a method pre-
viously reported in (Dawson, 2000), and used by
(Salvatore et al., 2016). During the COVID-19 sur-
vey, individuals consumed ~72.37 g of ethanol per
month (i.e. between 5-6 standard drinks; SD:
198.44). As the skew and kurtosis were outside of
acceptable thresholds (+2, 7), this variable was log
transformed. The year 2 spring survey this measure
as also administered, and participants reported con-
suming ~140.74 grams of ethanol per month (i.e.
about 10 standard drinks; SD: 298.51); a log transfor-
mation was also conducted.

2.11. Alcohol Use Disorder (AUD) symptoms

Participants reported on AUD symptoms since the
onset of COVID-19 using DSM-5 AUD symptoms
from the Semi-Structured Assessment for the
Genetics of Alcoholism (SSAGA, Bucholz et al,
1994). The 11 symptoms (e.g. drinking interfered
with professional responsibilities) were summed to
create a DSM-5 AUD Symptoms score at each time
point used for analyses. These items showed ade-
quate internal consistency in the current dataset
among drinkers at the year 2 spring and year 3
spring COVID time points (alpha: .918, .752,
respectively).

2.12. Data analysis

Descriptive statistics were used to characterize mental
health and alcohol outcomes at the two time points,
including tests of significance. To investigate the pri-
mary study questions, four structural models were
specified and estimated (see Figure 1 for diagrammatic
presentation of these four models). Specifically, five
correlated factors capturing COVID impact, as well as
covariates and outcomes, were simultaneously mod-
elled. The measurement portion of the model was
generated in a prior set of analyses by this group
(Bountress et al., 2021), which provides all included
items and answer choices as well as standardized load-
ings. Within this model, both the COVID impact
factors among one another, and the mental health
and alcohol outcomes, were allowed to correlate. All
modelling was conducted in Mplus Version 8, using
the WLSMV estimator, and missing data were esti-
mated using Maximum Likelihood estimation. To
evaluate model fit, three omnibus fit indices
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Planned Model 1. Not Controlling for Earlier Levels of Sympt , and Including All Partici

Year 2 Spring surve!

Specific COVID
Exposure

Specific COVID

Worry

Specific
Food/Housing
Concerns

Specific Social
Media Increase

Specific
Substance Use
Increase

(n=897).

Year 3 Spring COVID survey

PTSD Symptoms

Race: White-Black
Race: White-Asian

Anxiety Symptoms

Depressive Symptoms

Alcohol Consumption

Race: White-Other

Suicidal Ideation

Figure 1. Depiction of first planned model to be tested. Model Two builds on this model by adding PTSD, anxiety, and depressive
symptoms, and alcohol consumption and suicidal ideation at year 2 spring as covariates. Models Three and Four are identical to
One and Two with a couple exceptions, namely that those models will only include drinkers (n = 696) and AUD symptoms will be
added as an outcome (Models Three and Four), with earlier AUD symptoms as a covariate (Model Four).

(Comparative Fit Index (CFI): 2.9, Tucker Lewis
Index (TLI): >.9, and Root Mean Square Error of
Approximation (RMSEA) <.08; Hu & Bentler, 1999)
were examined.

Model One examined the impact of the five
correlated COVID-19 impact factors on symptoms
of PTSD, anxiety, and depression, as well as alcohol
consumption and suicidal ideation. Race and sex
were included as additional covariates but were
dropped when non-significant (p < .05). Model
Two built on Model One, adding earlier assess-
ments of the outcome in as a covariate in the
prediction of each dependent variable. All n = 897
individuals were included in these first two models.
Significant predictor effects of COVID-19 impact
within Model Two were set to zero to determine
how robust these effects are when allowing the full
model to compensate for these significant effects
being forced to be zero.

Model Three and Four built on these models,
adding AUD symptoms as an outcome. Thus,
only drinkers were included in the analyses for
Models Three and Four (n = 696) — this was done
to avoid conflating alcohol use and AUD symp-
toms that would occur if abstainers were simply
given a score of zero on AUD symptoms. Again,
non-significant (p < .05) effects of race and sex
were dropped. Significant predictor effects of
COVID-19 impact within Model Four were set
to zero and global misfit was determined. Table
S2 provides the fit indices for all intermediate (i.e.
with covariates not trimmed) to final models
(Models 1-4).

3. Results
3.1. Descriptive statistics

We present descriptive information for PTSD, anxiety,
and depressive symptoms, as well as alcohol consump-
tion, suicidal ideation, and AUD symptoms for the full
sample, as well as for drinkers, in Table 1. PTSD
symptoms did not change between the year prior to
COVID (year 2 spring) and the spring when COVID
was beginning (year 3 spring). For all other variables,
participants reported significant (p < .05) decreases in
symptoms.

3.2. Models one and two

See Figure 1 for visual depiction of Model One. Table 2
provides results from Models One and Two. Model
One showed fits at the lower end of recommended cut-
offs for fit indices, X2(310) =1289.56, p <.001; CFI: .91,
TLI: .88, but acceptable fit based on approximate
model fit (RMSEA = .06). In terms of constructs asso-
ciated with PTSD symptoms, those who experienced
greater COVID-related exposure, worry, housing/food
instability, and increase in substance use, reported
greater levels of symptomatology. These same four
factors were related to anxiety and depression symp-
toms as well, with the addition that females reported
more anxiety and depression compared to males.
Those who reported increases in substance use
reported more alcohol consumption, but no other
factors or covariates were associated with alcohol con-
sumption. Those who experienced more COVID-19
exposure, housing/food instability, and increases in
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Table 1. Descriptive information and tests of change over time for mental health and alcohol outcomes.

Time 1 (year 2 spring) M (SD)

Time 2 (COVID questionnaire)

t(p) or McNemar's

Cohen’s d or Cramer’s V (size of

Study constructs or % M (SD) or % Test effect)
Full Sample (n = 897)
PTSD Symptoms 20.31 (18.59) 21.79 (19.46) t=-1.21(NS) —.07 (small)
Anxiety Symptoms 7.94 (3.77) 7.18 (4.04) t=4.99 (p <.001) .20 (small)
Depressive Symptoms 10.63 (4.05) 10.17 (4.72) t=262(p<.01) .10 (small)
Alcohol Consumption 1.55 (.79) .93 (.98) t=14.13 (p <.001) .61 (medium/Ilarge)
Suicidal Ideation 38.2% 12.7% McNemar's .33 (small/medium)
Test = p < .001
Including Drinkers Only (n = 696)
PTSD Symptoms 20.54 (19.27) 22.74 (19.86) t=-1.60 (NS) —.10 (small)
Anxiety Symptoms 8.04 (3.83) 7.22 (4.04) t=4.72 (p < .001) .21 (small)
Depressive Symptoms 10.79 (4.13) 10.32 (4.70) t =227 (p < .05) 10 (small)
Alcohol Consumption 1.62 (.77) 1.00 (.98) t=13.46 (p < .001) .61 (medium/Ilarge)
Suicidal Ideation 41.6% 13.6% McNemar's .31 (medium)
Test = p < .001
AUD Symptoms 2.29 (2.61) 1.52 (2.11) t=15.70 (p < .001) .29 (small/medium)

t-Test or McNemar's Test, and Cohen’s d or Cramer’s VV were used when outcomes were continuous or categorical, respectively.

substance use reported higher likelihood of suicidal
ideation. Additionally, Whites were more likely to
report suicidal ideation than Asians, but there were
no sex and no other race differences.

Model Two fit (2(405) = 1436.26, p < .001; CFI: .90,
TLI: .87, RMSEA: .05) was similar to Model One fall-
ing at the lower end of conventional recommendations
for acceptable goodness-of-fit values. In general, add-
ing earlier PTSD symptoms, which was a significant
predictor such that higher levels of earlier symptoms
were associated with higher later symptoms, did not
change the estimates in the prediction of PTSD. The
one exception to this was that COVID-related expo-
sure no longer was associated with PTSD symptoms.
The findings for anxiety and depression were nearly
identical: the effects of worry, housing/food instability,
and change in substance use remained with the addi-
tion of earlier assessed levels of the outcomes, which
were both statistically significant, except for exposure
which was no longer a significant predictor.
A significant sex effect for depression remained, but
not for anxiety. In terms of alcohol consumption, only
change in substance use remained significantly asso-
ciated following the addition of earlier reported levels
of alcohol consumption, which was also a significant
predictor with higher earlier levels of alcohol con-
sumption associated with higher later levels. Finally,
in terms of suicidality, the effects of exposure and
change in substance use were rendered non-
significant when earlier levels of suicidality were
included. However, housing/food stability remained
significant. Change in media was related to suicidality
even with the inclusion of earlier levels of suicidality,
but in the opposite direction - such that, higher levels
of media use were associated with reduced risk of
suicidality. The other effects of race also became sig-
nificant, specifically White participants reported
higher risk than Blacks and Others, as well as Asians
(this effect was present in Model Three as well).
A model setting all significant (p < .05) COVID-19

impact effects on mental health and substance use
outcomes to zero produced a significant misfit x>
(12) = 153.86, p < .001, confirming that imposing
such a joint restriction on significant path coeflicients
within the full model results in a poorer model-data
fit.

3.3. Models three and four

Table 3 gives results for Models Three and Four. Model
Three also had fit indices at the low end of the range of
conventional acceptable omnibus fits, x*(267) = 997.32,
p < .001; CFI: .92, TLI: .89, RMSEA: .06. Those who
experienced greater COVID-related exposure, worry,
housing/food instability, and increases in substance
use, reported more PTSD symptoms. Additionally, on
average, females reported more symptoms than males.
The same impact factors and sex was related to anxiety
and depression symptoms, with again women reporting
more anxiety and depression symptoms than males. In
terms of alcohol consumption, those who reported less
housing/food instability, more increase in media use
and more increase in substance use reported more alco-
hol use. Those reporting greater COVID-19 exposure,
more housing/food instability, and more increases in
substance use reported higher likelihood of suicidal
ideation. Females also reported higher likelihood of
suicidality than males. In terms of AUD symptoms,
those with more COVID-19 exposure, more housing/
food stability and more increase in substance use,
reported more symptoms.

Fitting Model Four produced the following fit indices,
C(388) = 1149.99, p < .001; CFI: .91, TLI: .88, and
RMSEA = .05. For PTSD, adding earlier levels of PTSD
symptoms into the model resulted in significant predic-
tion, and generally did not alter findings. The one excep-
tion was that COVID-related exposure no longer was
associated with PTSD symptoms. In terms of anxiety
symptoms, those reporting greater worry and an increase
in substance use, as well as those with more prior anxiety
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Table 3. Standardized betas and standard errors for models three and four (drinkers only sample; n = 696).

PTSD symptoms Anxiety Depression Consumption Suicidal ideation AUD symptoms
Predictors B SE B SE B SE B SE B SE B SE
Model 3: All Participants
Exposure .095* .047 113 .045 .105* 049 -.012 .040 197 .078 114* .052
Worry 160*** 041 228*** 047 115% .047  -.007 .041 -.038 .080 -.054 .057
Housing/Food Stability 274%** 047 135%* .048 239*** 047 —.090* .042 .304*** .081 197*** 054
Change in Media Use .024 .060 .024 .057 .085 .060 127* .056 —.087 .09% -.021 .081
Change in Substance Use 268*** 048 211050 275%%% 046 617%%% 042 .308%** 074 372%** 048
Sex —-.080* .038  —-.096* 041 —128*** 035 —.145% .066
Model 4: All Participants, Controlling for Earlier Levels of Outcomes
Exposure .064 .049 .057 .042 .068 .046 -.010 .040 148 .078 .084 .047
Worry 141%* .048 .180*** 046 .091* .045 -.007 .041 —.054 .077 -.052 .057
Housing/Food Stability 223*** 053 .064 .047 181*** 048 —.093* .043 .308*** .080 229*** 055
Change in Media Use -.023 .062 .051 .056 .095 .055 .116* .058 —.067 093 -.082 .083
Change in Substance Use 198%** 054 148%* .046 210%%* 045 568*** 049 237%% 077 275%** 053
Sex —-.100* 046 -.041 .042 —.088* .035
Year 2 Spring Symptoms 350%** 043 A15%%* 036 .338*** 040 .109* .046 353%x* .065 336*** 043

*p < .05, ¥*p < .01, ***p < .001; Sex: 0 = Female, 1 = -Male. Consumption = Alcohol Consumption. Year 2 Spring Symptoms corresponds to earlier levels of

the outcome for each model.

symptoms, reported higher levels. In terms of depression,
those with greater worry, housing/food instability, and
greater change in substance use reported more symp-
toms. Additionally, females and those reporting more
earlier depression symptoms also reported higher levels.
In terms of alcohol consumption, those reporting less
housing/food instability, more increase in media con-
sumption, and more increase in substance use reported
more alcohol use. Additionally, those with higher levels of
earlier consumption reported more consumption later as
well. For suicidality, those with more housing/food
instability and more increase in substance use reported
higher likelihood of suicidal ideation. Those with prior
ideation were also more likely to report suicidal ideation.
Finally, those reporting more housing/food instability
and more increase in substance use reported more
AUD symptoms. Those reporting more earlier AUD
symptoms also reported more symptoms later. The
model setting all significant (p < .05) COVID-19 impact
effects on mental health and substance use outcomes to
zero indicated a significant increase in misfit y*(19)
= 98.64, p < .001, suggesting that there would be a sig-
nificant decrease in fit if those paths were to be set to zero.

4. Discussion

The present study extends the psychological literature on
the impact of the COVID-19 pandemic among college
students in a number of ways, perhaps the most signifi-
cant of which stems from the availability of pre-
pandemic assessments. Contrary to our hypotheses, the
COVID-19 assessment reports of psychological and alco-
hol use outcomes were either not significantly different
from pre-pandemic report, or were actually lower than
what was reported during the prior year’s assessment.
These findings, while surprising given the literature on
the psychological correlates of the pandemic
(Krishnamoorthy et al., 2020; Salari et al., 2020), high-
light the need for more study among college students.

While previous research has examined deleterious
mental health and substance use outcomes during the
pandemic, the current study sought to examine how
domain-specific impacts of COVID-19 constructs
affect these outcomes. We hypothesized that the
domains of impact of COVID-19 would be associated
with adverse mental health and alcohol use pheno-
types and that the relations between domains of
impact and outcomes would be attenuated when con-
trolling for pre-pandemic mental health and alcohol
use. Through our systematic analytic approach esti-
mating four different models, three key findings
emerged to offer a more nuanced understanding of
the specific ways COVID-19 factors impact college
student’s psychiatric and alcohol outcomes during
the acute phase (i.e. spring/summer 2020) of the
pandemic.

First, consistent with the extant literature on PTSD,
anxiety, and depression during the COVID-19 pan-
demic (Krishnamoorthy et al., 2020; Salari et al., 2020),
in the full sample (Models One and Two), increasing
levels (greater negative impact) on the COVID-19
exposure, worry, housing/food instability, and sub-
stance use were associated with higher PTSD, anxiety,
and depression symptoms. Interestingly, the COVID-
19 exposure factor itself became non-significant after
adjusting for pre-pandemic symptomatology. One
explanation is that these data were collected relatively
early on in the COVID-19 pandemic, when the
University was still operating virtually.

Previous studies of the acute response to the pan-
demic have shown women have greater symptomatol-
ogy in depression, anxiety and PTSD globally
(Gonzalez-Sanguino et al., 2020; Mazza et al., 2020;
Odriozola-Gonzalez, Planchuelo-Gémez, Irurtia, & de
Luis-garcfa, 2020; Wang et al., 2020), and in college
populations in the USA (Wang et al., 2020), yet we
only found this for depression in the full sample.
Further, among drinkers, women had higher PTSD
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symptoms than men. This finding is novel because,
unlike most of the extant COVID-19 research, our
approach accounted for the covariation between co-
morbid mental health symptoms.

Second, in regard to suicidal ideation, higher
COVID-19 exposure, housing/food instability, and
changes in substance use were associated with higher
likelihood of endorsement. When controlling for prior
suicidal ideation, the effects of exposure and change in
substance use became non-significant, yet housing/
food instability remained significant. These results
suggest that perhaps concern about having consistent
basic needs is associated with risk for suicidal ideation.

Interestingly, the effect of media use was significant,
but in the opposite direction than was hypothesized -
higher levels of media use was associated with lower
risk of suicidality. Social media is a key factor in
spreading misinformation (Zarocostas, 2020), yet it
also can serve as a health technology intervention
(Cuello-Garcia, Pérez-Gaxiola, & van Amelsvoort,
2020) and important means of staying connected in
a time of extreme disconnection. Given the extreme
isolation that occurred as a result of the necessary
public health measures to quarantine, perhaps the
increase in a college sample social media use buffered
against the social consequences of lockdown.

Previous research (O’Connor et al., 2020; Wang et al.,
2020) found no race or sex effects on suicidal ideation
during the pandemic. We largely found this to be true in
our initial models, however, among drinkers, females
were at higher risk for suicidal ideation. Importantly,
when controlling for pre-COVID-19 rates, race was
also associated with ideation. White participants
reported higher risk than Blacks and Others, as well as
Asians. This is contrary to findings from a previous study
on a U.S. sample collected at roughly the same time as the
present study (Czeisler et al., 2020).

Current study findings are interesting to think
about in the context of a lack of race/ethnic differences
on alcohol use and AUD symptoms. Specifically, prior
to COVID, Whites have typically reported more alco-
hol use than Blacks and Asians, at least among college
students (LaBrie, Lac, Kenney, & Mirza, 2011;
McCarthy, Miller, Smith, & Smith, 2001). The fact
that no race/ethnic differences emerged - coupled
with a general decrease in consumption and AUD
symptoms — may mean a couple different things. It
may mean that there was a bit of a floor effect, such
that all groups found it difficult to consume alcohol or
experience AUD symptoms in this new setting -
resulting in no group differences. It is also possible
that Whites in particular used college as a setting to
consume/misuse alcohol, and thus began consuming
less and experiencing less problems when they moved
home to live with families, making their alcohol use/
AUD symptoms ‘look’ more like the low levels
reported historically by other race/ethnic groups.

Finally, in contrast to research on the psychological
ramifications of the pandemic, less research has mea-
sured the impact on alcohol consumption and AUD.
In the general adult population, self-reported alcohol
use has been found to be higher than before the pan-
demic (Pollard et al., 2020). However, among college
students, studies (White, Stevens, Hayes, & Jackson,
2020) have reported decreased drinking during the
pandemic, likely resulting from shifts in environmen-
tal risk factors (e.g. increased parental monitoring if
students moved home resulting in reduced availability
of alcohol). In the present study, the second set of
models were tested on a reduced sample of the subset
of drinkers (n = 696). Among drinkers, those with
increased media use and more housing/food insecur-
ity had higher consumption.

In analyses limited to current drinkers, AUD symp-
toms was added as an outcome. Higher COVID-19
exposure, food/housing instability, and substance use
were all associated with higher AUD symptoms, but
similar to the mental health findings in the full sample
COVID-19 exposure did not remain significant when
controlling for prior AUD symptoms. An increase in
food/housing instability and substance use was signif-
icant. Food insecurity is an increasing problem facing
college students, disproportionally affecting those
receiving financial aid, who are Black or Hispanic,
and are housing insecure (Payne-Sturges, Tjaden,
Caldeira, Vincent, & Arria, 2018). This highlights the
ongoing needs related to the interaction between AUD
and the burden of financial secondary stressors that
will likely impact communities in unique ways long
after the physical effects of the health pandemic.

4.1. Limitations

This study extends the literature on the specific
impacts of COVID-19 by employing sophisticated
modelling of COVID impact on outcomes longitudin-
ally, among college students. However, several limita-
tions should be taken into consideration. While this
study utilized a sample that matched the racial/ethnic
makeup of the broader community from which it
came, it is limited to college-aged students at one
south-eastern university. There were relatively few
significant differences by race/ethnicity, yet we know
that COVID-19 impacts racial/ethnic communities in
disproportionate ways (Bowleg, 2020; Selden &
Berdahl, 2020). Further, there are likely differences in
persons of colour who attend college compared to
those that do not that may be influencing our findings.
Additionally, the sample was predominantly female,
so these findings may not generalize as well to males.
Finally, the COVID impact factors were assessed at the
same time point as the mental health and alcohol
outcomes. Thus, we cannot infer causality when sig-
nificant associations are detected.



College students are an important demographic to
study, given that COVID-19 research has consistently
shown young adults to be at significantly higher risk
for increased anxiety and depression (Odriozola-
Gonzdlez et al., 2020) and other COVID-19 related
mental health impacts (Ozamiz-Etxebarria, Dosil-
Santamaria, Picaza-Gorrochategui, & Idoiaga-
Mondragon, 2020). Yet, there may be important dif-
ferences between college students and their non-
college peers, as well as non-college aged samples,
that limit generalizability of the present study to all
adults. Further, as distinct domains of impact of the
COVID-19 pandemic were associated with mental
health and substance use outcomes in college stu-
dents during the first wave of the coronavirus pan-
demic, future studies should examine how these
domains impact trajectories of symptoms across sub-
sequent waves of the pandemic.
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