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Abstract

College students have experienced significant disruptions related to COVID-19, and limited 

international data suggest they may be at elevated risk for mental health symptom increases 

related to COVID. Given their potentially elevated risk, our aim was to evaluate differences 

from pre-college closures to post-closure in mental health symptoms, alcohol, and cannabis use. 

Participants (N = 4,749) were from seven U.S. public universities/colleges. They were 70.1% 

female and 48.5% white, non-Hispanic/Latino, with 48.1% in their first college/university year. 

30-day retrospective assessments of alcohol and cannabis use, and past 2-week retrospective 

assessments of anxiety, depression, anger, and insomnia were captured at the time of the survey. 
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We examined differences between those providing data pre- and post-university closure via linear 

and negative binomial regressions. Alcohol and cannabis use days were 13% and 24% higher, 

respectively, from pre- to post-university closure; also, prevalence of any 30-day alcohol use and 

alcohol use consequences were both higher in the post-closure sample (odds ratios = 1.34 and 

1.31, respectively). In contrast, days of binge alcohol use were 4% lower in the post-closing 

sample. Depressive symptoms and anger were both modestly higher in post-closing participants 

(d < 0.1), with no differences in anxiety symptoms or insomnia. The modest differences in 

substance use and mental health from pre-closure through two months post-college closure suggest 

unexpected resilience in a large and diverse sample of students. College health providers will 

need to identify those students experiencing the greatest increases in mental health symptoms and 

substance use, using innovative outreach and treatment.
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INTRODUCTION

The novel coronavirus, SARS-Cov-2 or COVID-19, is responsible for a pandemic on a 

scale not experienced since the 1918–20 H1N1 influenza pandemic. The highly infectious 

nature of the COVID-19 virus, its rapid spread throughout the world, and the significant 

mortality associated with it have greatly changed many peoples’ lives (Galea et al., 2020). 

Often, individuals are encouraged to limit transmission by restricting time out of the home 

to necessary activities, such as obtaining food or medical care, working, and exercise, 

depending on the locality (Weible et al., 2020). This policy of limiting contact with others 

is often termed “social distancing” (U.S. Centers for Disease Control and Prevention, 2020), 

though some prefer “physical distancing” to encourage ongoing social interaction (Galea et 

al., 2020).

Evidence from across the population in China, which was first impacted by COVID-19, 

suggests that levels of anxiety, depressive, and post-traumatic stress symptoms were higher 

than expected after the outbreak of COVID-19, with poorer sleep quality as well (Ahmed 

et al., 2020; Liang et al., 2020). Also, this evidence suggests that young adults, 21–30 

years, may be most affected (Ahmed et al., 2020; Liang et al., 2020). Xiong et al. (2020) 

reviewed the literature on mental health symptoms from eight countries after the COVID-19 

outbreak and found high rates of anxiety, depressive, and post-traumatic stress symptoms, 

with elevations in stress and psychological distress as well; those 40 years and younger and 

who were students were more affected than older age groups and non-students (Xiong et 

al., 2020). Evidence also suggests that substance use has increased, with the best evidence 

for increased alcohol use (Lechner et al., 2020; Neill et al., 2020; Pollard et al., 2020), 

though increases are not always found (e.g., Lopez-Bueno et al., 2020) and vary around 

the strictness and timing of COVID-related lockdowns (Grigoletto et al., 2020). These 

inconsistencies may also result from the population studied and levels of preexisting use, 

with greater increases in alcohol use among adults with higher pre-existing levels of alcohol 

use (Neill et al., 2020). Cannabis use changes related to COVID-19 are virtually unstudied, 
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with only one study finding decreased use prevalence but increased use frequency among 

Canadian adolescents (Dumas et al., 2020).

The effects of COVID-19 are largely unstudied in college students, but they are already 

a group at elevated risk for substance use and mental health symptoms (Meredith et 

al., 2019), Young adults, 18–25 years of age, have the highest cannabis, illicit drug, 

and prescription drug misuse rates of any cohort, with alcohol use prevalence rates that 

only slightly trail those of adults aged 26–39 years (Substance Abuse and Mental Health 

Services Administration, 2019). Among young adults, college students have higher rates 

of problematic alcohol use than non-college students (Carter et al., 2010), with increasing 

rates of cannabis use and alcohol-cannabis co-use (McCabe et al., 2021). The typical college 

years coincide with the peak age period for incidence of many mental health conditions (de 

Girolamo et al., 2012), with high rates of depressive disorders, anxiety disorders (Meredith 

et al., 2019), and poor sleep (Taylor et al., 2011). Significant substance use and mental 

health symptoms are each linked to poorer academic performance, college dropout, and 

other poor outcomes (Arria et al., 2013; Auerbach et al., 2016), yet the vast majority 

of affected students do not receive treatment, likely due to inadequate campus resources 

(Auerbach et al., 2016; Auerbach et al., 2018).

College students have experienced many significant COVID-related stressors, including the 

transition to distance learning, unstable housing situations and/or unexpected moves back 

to the parental home, cancelled or delayed graduation ceremonies, and disrupted access 

to campus-based mental health treatment (Sahu, 2020). Self-report of changes in mental 

health symptoms suggest increases in stress and mood disorder symptoms (Charles et al., 

2021; Son et al., 2020), but these are limited by smaller samples. Studies of alcohol use 

in United States (U.S.) college students have produced conflicting results with reference to 

changes related to COVID. On the one hand, two studies suggested increases in alcohol use 

(Charles et al., 2021; Lechner et al., 2020), while three studies found decreases in alcohol 

use following university closures (Jaffe et al., 2021; Ryerson et al., 2021; White et al., 2020). 

A sixth found a complex pattern of changes, with increases in frequency of use that were 

counteracted by declines in quantity of use and binge drinking, all of which was moderated 

by pre-COVID use patterns (Jackson et al., 2021).

While college students are an important population in which to examine changes in mental 

health and substance use related to COVID-19, the findings are limited by conflicting data 

on alcohol use changes. Also, studies to date have not assessed cannabis use in U.S. college 

students. Given this limited evidence on college student mental health and substance use 

related to university closures, outstanding questions remain about cannabis use changes and 

the degree of change and direction of mental health and alcohol use changes.

To address these outstanding questions, we used data from the U.S. college-based Stimulant 

Norms and Prevalence (SNAP) study. This cross-sectional study collected data from college 

students on mental health symptoms, alcohol, and cannabis use from September 2019 to 

May 2020, allowing for examination of differences in psychopathology symptoms from 

before to after outbreaks of COVID-19 in the students’ communities. Our primary aim was 
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to examine differences related to university COVID-19 closure announcements (CCAs) in 

mental health and substance use in U.S. college students.

MATERIALS AND METHODS

College students (N = 4,749) completed an hour-long online survey at seven universities 

across six U.S. states (Colorado, New Mexico, New York, Texas, Virginia, and Wyoming), 

with COVID-19 closure announcements (CCAs) occurring between March 11th and 19th. 

After providing informed consent that followed a complete written explanation of the 

procedures, participants completed sociodemographic, mental health, and substance use 

measures. This study used a single-site IRB model, with procedures approved by the 

University of Wyoming IRB. All procedures were carried out in accordance with the latest 

version of the Declaration of Helsinki.

Measures

Demographics included age (ordinal), sex at birth (male/female), race/ethnicity (race: 

American Indian/Alaska Native, Asian, Black/African-American, Native Hawaiian/Pacific 

Islander, White, and Other; ethnicity: Hispanic/Latino; participants chose as many as 

applied), socioeconomic status (SES) while growing up (poor, working class, middle class, 

upper middle class, wealthy), classification in school (first-year, sophomore, junior, senior), 

and current grade point average.

Alcohol measures included lifetime alcohol use, and any past 30-day alcohol use among 

those with lifetime use. Quantity and days of 30-day alcohol use was assessed using a 

modified version of the Daily Drinking Questionnaire (DDQ; Collins et al., 1985). The 

modified DDQ and similar measures have been used in past research among college students 

(Bravo et al., 2020), with visual guidelines defining a standard drink to increase reliability 

and validity. 30-day binge alcohol use was also captured, defined as four or five alcoholic 

drinks in a period of two hours or less for males and females, respectively. As with alcohol 

use, those who reported lifetime cannabis use also reported frequency of 30-day cannabis 

use via the Marijuana Use Grid (MUG), patterned on the DDQ (Collins et al., 1985).

For both 30-day alcohol and 30-day cannabis use, alcohol use consequences and cannabis 

use consequences were captured. Alcohol use consequences were captured via the Brief 

Young Adult Alcohol Consequences Questionnaire (B-YAACQ), a questionnaire assessing 

24 dichotomous (yes/no) consequences; it is a valid, reliable measure in young adults 

(Kahler et al., 2005). Cannabis use consequences were captured via the Brief Marijuana 

Consequences Questionnaire (B-MACQ), a valid measure of cannabis use consequences in 

young adults (Bravo et al., 2019). The B-MACQ measures 21 cannabis use consequences 

dichotomously, similar to the B-YAACQ.

DSM-5 Psychiatric Symptoms were assessed via the DSM-5 Level 1 Cross-Cutting 

Symptom Measure, a 23-item screener for the past 14 days. Answers are on a five-point 

Likert-type scale, from zero (None/“none at all”) to four (Severe/“nearly every day”). 

Assessed domains include depressive symptoms (two items: anhedonia and down mood), 

anxiety symptoms (three items: nervousness/worry/anxiety, panic, and avoidance of anxiety­
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inducing situations), sleep quality (single-item), and anger (single-item). Prior research 

suggests that the DSM-5 Cross-Cutting Symptom Measure is a reliable and valid assessment 

of psychopathology in college students (Bravo et al., 2018).

Participants

The mean age of participants was 19.9 years (SD = 3.5), and 62.2% provided responses 

before their university’s COVID-19 closure announcements (CCAs), while 37.8% provided 

responses after their university’s CCA. Participants who completed their survey prior to 

the university’s CCA were included in the pre-CCA sample, while those who completed 

it at any point after the CCA were in the post-CCA sample, resulting in two different, 

independent samples. We also performed sensitivity analyses that excluded all participants 

providing data within 30 days of their university’s CCA, to examine potential confounding 

of data on days before and after the CCA. Characteristics of participants in the pre-CCA 

versus post-CCA samples are included in Table 1. We evaluated differences in demographics 

pre- and post-CCA via X2 tests, with magnitude of differences evaluated by Cramer’s V. 

Based on our data structure, Cramer’s V values of .1, .3, and .5 correspond to small, 

medium, and large values, respectively (Cohen, 1988). While a number of demographic 

variables showed statistically significant differences pre- and post-CCA, the effect size of 

these differences was small in all cases. Among participants, 19.6% of participants provided 

responses within 30 days of the CCA at their University. Participant characteristics by 

university are captured in Table 2.

Analytic Plan

To evaluate differences in average symptom levels before and after COVID-19 closure 

announcements (CCAs), zero-inflated negative binomial (ZINB) regression was used for 

count outcomes (pertaining to substance use). Thus, the main independent variable in all 

analyses was pre- or post-CCA survey completion status. Substance use outcomes are likely 

to be characterized by long-term abstinence in some participants, while other participants are 

not abstinent. The ZINB models account for both kinds of substance patterns simultaneously 

via a 2-part model, with a binary part of the model seeking to identify complete abstinence 

(or zero values for use), and a second count part of the model accounting for substance 

use rates via negative binomial regression. This approach to modeling accounts for dual 

processes that can occur during substance use, where some participants might have zero 

use during a period of time but still potentially engage in use at other times (which 

is modeled by the count model part of ZINB models), while some participants might 

never engage in any substance use (which reflects a different underlying process and is 

addressed by the binomial part of ZINB models). Of note, the binary part of the model 

addressing binge drinking prevented model convergence, likely as a consequence of limited 

variance explained. Linear regression (LR) was used for continuous outcomes (pertaining to 

psychopathology).

In addition to hypothesis tests, we evaluated effect sizes in terms of incidence risk ratios 

(IRRs) for the count process part of ZINB models testing for days of use, odds ratios 

(ORs) for the binomial process part of ZINB models testing for any 30-day use, and 

raw unit differences in LR (reflected by unstandardized beta values). To further support 
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model choice, we ran overdispersion tests following approaches suggested by Venables and 

Ripley (2013) and we tested for zero-inflation and improvements in model fit compared to 

simpler models using Vuong non-nested model tests (Vuong, 1989). Both overdispersion and 

zero-inflation were consistently detected across models.

We also evaluated moderation by SES, sex at birth, and race/ethnicity through statistical 

interactions with the COVID cancellation announcement (CCA). Moderators were dummy 

coded with reference groups of “poor” for SES, “male” for sex, and “White, non-Hispanic/

Latino” for race/ethnicity. Per Benjamini and Hochberg (1995), all moderator hypothesis 

tests were adjusted using false discovery rate procedures (FDR), such that each single 

predictor/outcome was considered as a separate family of hypotheses for evaluation (e.g., 

the use of SES as a moderator of class membership resulted in 52 hypothesis tests across 

all dependent variables, so the FDR procedure corrected for false discoveries based on 52 

hypothesis tests for SES).

To account for site-based clustering of participants, university/site served as a fixed effects 

covariate (McNeish and Kelley, 2019). Missing data were very limited (< 1%) except 

for binge drinking (22.6%). To address missing data, multiple imputation was employed 

using predictive mean matching and the fully conditional specification (Liu and De, 

2015). All analyzed variables (including site) were included in the imputation model, and 

40 imputations were employed (following recommendations by Graham, 2009). The R 

statistical software language version 4.0.2 (R Core Team, 2020. https://www.R-project.org/) 

was used for all analyses, including the “mice” package for multiple imputation (Buuren 

and Groothuis-Oudshoorn, 2010) and the “pscl” package for ZINB regression (https://

github.com/atahk/pscl/; Jackman, 2020).

RESULTS

Observed substance use and psychopathology patterns appear in Figure 1 and 2, 

respectively, with Table 3 capturing beta values, odds ratios (ORs), or incidence rate ratios 

(IRRs) that compared post- COVID closure announcement (CCAs; from March 11th to 19th, 

depending on university) participants to the reference group of pre-CCA participants. For 

substance use, survey completion after CCAs was associated with significant differences in 

days of alcohol use (b = 0.15, p < .001, IRR = 1.17), any 30-day alcohol use (vs. abstinence; 

b = 0.29, p = .03, OR = 1.34), days of cannabis use (b = .18, p = .02, IRR = 1.20), number of 

alcohol-related consequences (b = 0.09, p = .02, IRR = 1.09), and experiencing any alcohol 

consequences (b = 0.27, p < .001, OR = 1.31). For all of these outcomes, the post-CCA level 

of use was larger than the pre-CCA level of use.

Number of days of alcohol use was 13% larger, from 3.57 (pre-CCA) to 4.02 (post-CCA), 

and the odds ratio for any alcohol use was 34% larger post-CCA, versus pre-CCA. The 

difference in alcohol use odds corresponds to a small effect size (d = 0.16), however, per 

Chinn (2000). The count of alcohol use consequences was 9% larger and the odds of any 

alcohol use consequences was 31% larger from pre- to post-CCA. As with any alcohol 

use, the effect size for any alcohol use consequences was small (d = 0.15). Finally, days 
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of cannabis use differed by 24%, from 3.26 (pre-CCA) to 4.04 (post-CCA), but any (i.e., 

dichotomous) cannabis use and consequences were all unrelated to CCAs.

In contrast to most alcohol use results, binge drinking frequency was lower in those who 

responded after the CCA (b = −0.15, p = .02, IRR = 0.86) by 4%: from 2.00 to 1.92 in the 

past 30 days. All other main effects for substance use were non-significant, including 30-day 

cannabis use (b = 0.03, p = .71, OR = 1.03), and cannabis-related consequences in count 

form (b = 0.08, p = .25, IRR = 1.08) or dichotomous form (b = −0.06, p = .45, OR = 0.94).

With regard to psychopathology, respondents completing the survey after their university’s 

CCA had higher levels of depressive symptoms (b = 0.18, p = .01) and anger (b = 0.13, p < 

.001), with no differences in anxiety (b = −0.20, p = .06) or sleep interference (b = 0.02, p = 

.55) versus those who completed the survey prior to the CCA. For depressive symptoms and 

anger, the effect sizes were very small (ds < 0.1), with an increase of 0.19 on the five-point 

Likert scale for depressive symptoms (2.60 versus 2.79) and 0.11 for anger (1.22 versus 

1.33). Anxiety symptoms evidenced a non-significant difference (3.89 to 3.68), and sleep 

interference values were nearly identical pre- to post-CCA (1.12 to 1.14).

After applying the FDR correction, no significant moderation was observed based on SES, 

birth sex, or race/ethnicity. Of note, model overparameterization precluded estimation of 

several analyses, including the binomial part of ZINB models predicting binge alcohol use 

(based on main effect prediction from CCAs and for moderation by SES and race/ethnicity) 

and cannabis consequences (for moderation by race/ethnicity). A hypothesis test for the 

moderator effect of Native Hawaiian/Pacific Islander related to MACQ was precluded by 

sparse data, though the parameter estimate was small (b < 0.001, IRR = 1.00).

Roughly 20% of participants provided data within 30 days of their respective university’s 

CCA, meaning that their data included both pre- and post-CCA days. In order to assess 

potential confounding of outcomes from participants with both pre- and post-CCA data, 

we excluded all of these participants in sensitivity analyses. As with data from the entire 

sample, missing data were then imputed (see Methods for more) only in those with data that 

did not include both pre- and post-CCA days. Per Table 3, only one outcome significantly 

changed: sleep interference from the DSM-5 Cross-Cutting measure. In the entire sample, 

this outcome was non-significant, but after removing participants with data that straddled 

a CCA, sleep problems were significantly greater in the post-CCA sample. This effect was 

very small (b = 0.14). For other outcomes, changes were only in magnitude of betas and 

ORs or IRRs, with small changes. To illustrate, the largest effect size change (0.12) was for 

30-day alcohol use odds, from an OR of 1.34 in the entire sample to 1.67 in the restricted 

sample. Together, these findings suggest limited changes when removing participants with 

both pre- and post-CCA data.

DISCUSSION

These results provided evidence of generally greater levels of substance use and 

psychopathology in students completing the survey after their university’s COVID closure 

announcement (CCA), though changes were generally modest and not seen for all outcomes. 
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On the one hand, depressive symptoms and anger were greater in students who completed 

the survey after their CCA, though anxiety symptoms did not vary. In the model with all 

participants, sleep interference was non-significant, though in the model without participants 

whose data straddled their university’s CCA, post-CCA participants had significantly greater 

sleep interference. This was a very small effect, though. Furthermore, most alcohol and 

cannabis use indicators were higher in those taking the survey post-CCA, yet binge drinking 

days were lower in those assessed after closings. None of the pre- to post-CCA differences 

in substance use or mental health symptoms were moderated by sex at birth, race/ethnicity, 

or SES.

Together, these findings suggest a picture of modestly higher levels of substance use, 

depressive symptoms, and anger among U.S. college students from pre- through a two­

month period post-university closure. These results, however, do not correspond with 

research in other countries about COVID-related mental health among young adults and 

students. That research suggested much larger differences in mental health symptoms than 

found here (Xiong et al., 2020). One reason could be that our methodology compared two 

separate groups of college students, while the predominant measure in other studies has 

been for the participant to self-report change in symptoms after the spread of COVID-19 in 

their community, which is likely to suffer from retrospective bias. Alternatively, U.S. college 

students may perceive lesser threat from COVID-19 than non-U.S. samples. For alcohol use, 

our results add to the conflicting literature in U.S. college students by suggesting increases 

in frequency of use and level of consequences but decreases in binge use. Our findings are 

most similar to those of Jackson et al. (2021), as they found increases in frequency but 

decreases in indices of heavy use.

Clinically, these results suggest that universities and care providers for college students 

need to carefully screen for alcohol and cannabis use and for depressive symptoms and 

problematic anger in students. Sleep problems also may warrant examination. While the 

overall level of pre- to post-CCA difference in outcomes was modest, that does not mean 

that a specific individual’s change related to university closings will necessarily be modest. 

Data from across Australian adults found the greatest increases in alcohol use among 

those with greater pre-COVID levels of use (Neill et al., 2020), and providers should be 

aware of the possibility for greater increases among those with pre-existing substance use 

and mental health problems. Furthermore, these data only examine the first two months 

post-CCA, and substance use and mental health symptoms are likely to continue changing 

in college students. Ensuring continuity of care to those already enrolled in treatment could 

be crucial in preventing significant problems in the most vulnerable students. In addition, 

universities may need to increase availability of substance use and mental health treatment 

services, but given that most college students who need treatment do not receive it while 

in college (Auerbach et al., 2016; Auerbach et al., 2018), college health professionals may 

need to consider innovative screening, outreach, and broad use of self-help materials and/or 

technology-aided treatment solutions to reach a broad and dispersed population of students 

(e.g., Kählke et al., 2019).
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Limitations

First, participants are younger, four-year undergraduate students at public universities and 

are not a representative sample of all college students. These include older students, private 

school students, and those attending two-year schools. Second, these results cannot be 

generalized to non-college young adults, who differ in significant ways from young adults 

in college. Another limitation comes from the measures employed: while they have strong 

psychometrics, they also were brief screening measures, and post-traumatic stress symptoms 

were not assessed. Also, the measures captured retrospective ratings of 30-day substance 

use and 14-day mental health symptoms. As such, students who completed the survey 

within 30 or 14 days of their university’s CCA were reporting on both pre- and post-CCA 

experiences for substance use and/or psychopathology symptoms, respectively. Those who 

were in the pre-CCA sample were reporting on only pre-CCA dates. This means that the 

post-CCA ratings should be interpreted in light of the inclusion of limited pre-CCA data. 

With that said, we performed sensitivity analyses (Table 3) that suggested only one change 

in significance when participants were excluded if they had data including both pre- and 

post-CCA days.

Furthermore, these data are cross-sectional, which prevents tests of within-participant 

change and reduces the strength causal inference in the relationships of COVID-19/CCAs 

and mental health or substance use changes. Finally, the data are subject to both self-report 

and self-selection bias, given the nature of the data and that some eligible students opted 

to participate in other research studies for course credit. These weaknesses, however, were 

balanced by the large and diverse sample from seven universities/colleges across the U.S., 

the valid and reliable measures of alcohol use, cannabis use, and psychopathology, and the 

robust analytic plan.

Conclusions

In a broad sample of U.S. college students, days of alcohol and cannabis use, prevalence 

of alcohol use and alcohol use consequences, depressive symptoms, and anger were all 

significantly higher in participants who provided data in the two months post-university 

closing, versus pre-closing. Only binge drinking days were significantly lower in the post­

CCA sample, and the groups did not differ on anxiety symptoms, with evidence of greater 

sleep interference in the post-CCA sample when participants with data that straddled the 

CCA were excluded. All of these pre- to post-CCA differences were relatively modest with 

small to moderate effect sizes for the substance use outcomes and small effect sizes for 

psychopathology. Given the large size of the U.S. college population, though, these modest 

effects can have large overall impacts. Universities should continue to consider innovative 

ways to screen for substance use and mental health symptoms and to initiate treatment, and 

those with pre-existing problems might have the greatest treatment needs.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1: 
Substance Use Reports by Date The dashed line denotes the date of the latest university 

COVID closure announcement (CCA): March 19th.
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Figure 2: 
Psychopathology Reports by Date The dashed line denotes the date of the latest university 

COVID closure announcement (CCA): March 19th.
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Table 1:

Sample Characteristics by COVID Cancellation Announcement Status

Characteristic Pre-CCA Post-CCA X2 Cramer’s V

Female Sex 72.6% 68.0% 11.1** 0.05

Race/Ethnicity 34.5** 0.09

 White 50.5% 45.3%

 Black 11.5% 16.4%

 Hispanic/Latinx 6.5% 5.9%

 Asian 6.8% 7.0%

 Native Hawaiian or Pacific 0.0% 0.2%

 Islander

 American Indian or Alaska 0.6% 0.3%

 Native

 Other 1.0% 0.8%

 Multi-racial 23.0% 24.1%

Socioeconomic status 5.1 0.03

 Poor 4.8% 4.4%

 Working class 19.7% 21.3%

 Middle Class 45.8% 46.8%

 Upper middle class 27.0% 24.5%

 Wealthy 2.7% 3.0%

Classification in School 11.4** 0.05

 First year (Freshman) 48.1% 48.0%

 Second year (Sophomore) 25.9% 23.8%

 Third year (Junior) 14.9% 18.3%

 Fourth year and above 11.15% 10.0%

 (Senior)

Grade Point Average (GPA) 70.9** 0.12

 below 2.0 2.4% 3.9%

 2.0–2.99 22.4% 32.1%

 3.00–3.49 38.3% 34.4%

 3.50 and greater 36.9% 29.6%

30-day Substance Abstinence

 Alcohol 34.0% 34.4%

 Cannabis 70.4% 68.0%

CCA = COVID-19 closure announcement (for the participant’s university)

Note:

*
p <.05,

**
p<.01
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Table 2:

Sample Characteristics

Characteristic % or Mean (SD)

Female Sex 70.1%

Race/Ethnicity

 White 48.5%

 Black 13.4%

 Hispanic/Latinx 6.3%

 Asian 6.9%

 Native Hawaiian or Pacific Islander 0.1%

 American Indian or Alaska Native 0.5%

 Other 0.9%

 Multi-racial 23.4%

Socioeconomic status

 Poor 4.7%

 Working class 20.3%

 Middle Class 46.2%

 Upper middle class 26.0%

 Wealthy 2.8%

Classification in School

 First year (Freshman) 48.1%

 Second year (Sophomore) 25.1%

 Third year (Junior) 16.2%

 Fourth year and above (Senior) 10.7%

Grade Point Average (GPA)

 below 2.0 3.0%

 2.0–2.99 26.0%

 3.00–3.49 36.8%

 3.50 and greater 34.2%

University/College (Site)

 Texas State University 19.2%

 Old Dominion University 18.2%

 College of William & Mary 13.8%

 University of Wyoming 13.3%

 State University of New York at Albany 12.7%

 Colorado State University 12.1%

 University of New Mexico 10.6%

Substance Use

 Days of Alcohol Use (past 30) 3.74 (5.18)

 Days of Binge Alcohol Use (past 30) 1.92 (3.45)
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Characteristic % or Mean (SD)

 Alcohol Use Consequences 3.57 (5.00)

 Days of Cannabis Use (past 30) 3.55 (8.01)

 Cannabis Use Consequences 1.30 (3.20)

Psychopathology

 Depression 2.62 (2.32)

 Anxiety 3.81 (3.41)

 Sleep Interference 1.12 (1.27)

 Anger 1.26 (1.19)
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Table 3.

Post-COVID Closure Announcement (CCA) Participant Regression Main Effects, Versus Pre-CCA 

Participants, with Sensitivity Analysis

Complete Sample Sample After Removing 
All Participants Within 30 
Days of CCA

ZINB - Binomial (modeling abstinence) Beta
a Odds Ratio Beta

a Odds Ratio

 Drinking Frequency 0.29* 1.34 0.52** 1.67

 Binge Drinking
a

 Alcohol Consequences 0.27** 1.31 0.45** 1.58

 Cannabis Frequency 0.03 1.03 0.08 1.09

 Cannabis Consequences −0.06 0.94 −0.05 0.96

ZINB - Negative Binomial (modeling rate of 
use) Beta

a Incidence Risk 
Ratio Beta

a Incidence Risk 
Ratio

 Drinking Frequency 0.15** 1.17 0.14* 1.15

 Binge Drinking −0.15* 0.86 −0.38** 0.68

 Alcohol Consequences 0.09* 1.09 0.13* 1.14

 Cannabis Frequency 0.18* 1.20 0.24* 1.28

 Cannabis Consequences 0.08 1.08 0.10 1.11

Linear Regression (modeling mental health 
outcomes) Beta

a,c
Beta

a,c

 DSM Depression 0.18* 0.35**

 DSM Anxiety −0.20 −0.16

 DSM Sleep 0.02 0.14**

 DSM Anger 0.13** 0.22**

Note:

*
p<.05,

**
p<.01;

ZINB=Zero-inflated negative binomial

a
Beta values compare substance use outcomes in post-COVID closure announcement (CCA) participants to the reference group of pre-CCA 

participants.

b
Model convergence was not achieved for the binomial part of ZINB models for binge drinking

c
Unstandardized betas in linear regression reflect effect sizes via raw unit differences between groups assessed pre- and post-CCA, with the 

pre-CCA group as the reference.
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