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Background: There has been widespread concern that the COVID-19 pandemic may be a high-risk
time for alcohol use among heavy drinking populations such as college students. Initial efforts to evalu-
ate changes in college drinking have not yet accounted for typical drinking patterns within a semester.

Methods: To fill this gap, we evaluated how college student drinking patterns changed with the onset
of restrictions related to the COVID-19 pandemic during spring 2020 relative to spring 2018 and 2019.
Participants were 1,365 college students aged 19 and older, including 895 students who reported past-
month alcohol use. Daily drinking data were extracted from an online Timeline Followback survey.

Results: Negative binomial hurdle models revealed that, with the onset of the COVID-19 pandemic
in spring 2020, college student drinkers did not increase their drinking frequency as was typical in late
spring semester, and the number of drinks per occasion declined substantially (28% reduction), greater
than the change observed from early to late spring 2018 (3% reduction) or spring 2019 (8% increase).
This reduction in drinking quantity in spring 2020 was larger for college student drinkers who moved
residences because of the pandemic (49% reduction) than students who did not move (21% reduction).
Perceptions in pandemic-related changes in drinking also revealed that 83.5% of college student drin-
kers self-reported that their drinking stayed the same or decreased.

Conclusions: Findings suggest that, on average, college students drank less—not more—during the
onset of the COVID-19 pandemic and highlight the importance of living situation in college student
drinking behavior. More research is needed to assess alcohol use in other universities, as this informa-
tion could be utilized in norms-based interventions to further reduce drinking in students who remain
at risk.
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COLLEGE STUDENT DRINKING is a long-standing
public health concern in the United States given that

heavy drinking and associated negative consequences are
typical in this population (White and Hingson, 2013).
Nationally, the prevalence of college drinking has declined in
recent years (e.g., past-month alcohol use decreased from
63% in 2015 to 60% in 2018; Schulenberg et al., 2019). How-
ever, within a given year, college student drinking fluctuates,
and high-risk events for heavy drinking have been identified
(e.g., spring break, 21st birthdays; Geisner et al., 2017; Lee
et al., 2009). Identification of high-risk drinking events and
common elements across such events is crucial to inform pre-
vention and intervention efforts designed to reduce heavy

drinking and mitigate alcohol-related negative consequences
in college students.

Recently, researchers have raised concerns that a pandemic
may be a high-risk time for heightened alcohol use (Clay and
Parker, 2020; McKay and Asmundson, 2020; Walker et al.,
2020; Zaami et al., 2020). On March 11, 2020, the World
Health Organization declared the 2019 novel coronavirus dis-
ease (COVID-19), caused by the severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) virus, to be a pandemic
(Centers for Disease Control and Prevention [CDC], 2020). In
the United States, a national emergency was announced
2 days later (CDC, 2020), and state and local guidance
regarding social distancing soon followed. Broad societal
changes affected each subset of the population, including col-
lege students. Mid-semester, many students were asked to
move out of campus housing, experienced disruption in their
classes, canceled nonessential travel plans (e.g., spring break
trips), and learned that gatherings such as graduation were
postponed or moved to an online format. In the United
States, there were 20.5 million job losses in April 2020 (Bureau
of Labor Statistics, 2020) and many students lost campus-
based employment (Brown, 2020). As the pandemic spread,
the likelihood of knowing someone affected also increased. By
June 2020, 1 in 5 US adults knew someone who had tested
positive for SARS-CoV-2 (Czeisler et al., 2020).
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Alongside the multitude of pandemic-related stressors,
depression, anxiety, and loneliness increased among college
students and young adults (Lee et al., 2020; Li et al., 2020).
Concern was raised that, to cope with such distress, some
individuals may have increased their drinking (Clay and Par-
ker, 2020; McKay and Asmundson, 2020; Walker et al.,
2020; Zaami et al., 2020), consistent with the self-medication
hypothesis (Khantzian, 1985). Indeed, associations between
distress and drinking to cope during the pandemic have been
documented in adults in the community (Rodriguez et al.,
2020; Wardell et al., 2020). Further, some individuals may
have increased their drinking out of boredom while spending
more time at home (Canadian Centre on Substance Use and
Addiction [CCSA], 2020). On the other hand, the pandemic
also involved closures of bars and cancelation of events where
alcohol consumption typically takes place. Combined with
the financial limitations brought on by unemployment, the
pandemic may have also resulted in decreased alcohol con-
sumption for some individuals (Maggs, 2020; Rehm et al.,
2020).
Following this speculation, research began to emerge on

alcohol use during the COVID-19 pandemic, with some ini-
tial studies focused on potential increases in consumption.
For example, 32% of regular drinkers in China increased
their drinking in March 2020 (Sun et al., 2020), and by June,
13% of US adults reported having started or increased sub-
stance use to cope with pandemic-related stressors (Czeisler
et al., 2020). US sales of alcohol also increased in March
(Micallef, 2020), but closures of bars and restaurants make
individual alcohol sales difficult to interpret (Chodkiewicz
et al., 2020). Other research evaluated both increases and
decreases in alcohol use. Studies conducted in April and
May with adults in the United States, Canada, Australia,
and Poland revealed drinking remained relatively constant
for most adults (55% to 77%), but decreased for some (12%
to 27%) and increased for others (16% to 18%; Barbosa
et al., 2020; CCSA, 2020; Sidor and Rzymski, 2020; Stanton
et al., 2020). In a study of US college students, a slightly dif-
ferent pattern emerged; drinking quantity decreased for
53%, stayed the same for 43%, and increased for only 4% of
students (Graupensperger et al., 2020). Given this variability,
it remains unclear whether the pandemic truly represents a
high-risk period for alcohol use—especially for college stu-
dents, a group typically at risk for heavy drinking.
Although this emerging literature sheds light on alcohol

consumption during a pandemic, this work is limited in sev-
eral respects. First, these studies often rely on single-item, ret-
rospective, subjective assessments of drinking changes that
participants attribute to COVID-19 (e.g., Barbosa et al.,
2020; CCSA, 2020; Graupensperger et al., 2020; Sidor and
Rzymski, 2020; Stanton et al., 2020). Second, this work has
been presented without consideration of drinking trends
more broadly. If drinking increased substantially in 2020 rel-
ative to past years, this would run in contrast to recent yearly
decreases in alcohol use rates (Schulenberg et al., 2019) and
suggest changes may be specific to the pandemic. However,

research to date has focused on changes during the months
that coincided with the beginning of the pandemic and is dif-
ficult to disentangle from typical month-to-month fluctua-
tions during the academic year. For example, in studies of
US college students, average alcohol use increased during
2 weeks of March 2020 (Lechner et al., 2020), and more
problematic alcohol use was reported by students responding
in April to May 2020 than fall 2019 (Charles et al., 2020).
However, the high-risk drinking event of college spring break
often takes place in late March, which makes it difficult to
determine whether increased drinking during this time is typ-
ical for students or is specific to factors encountered during
the COVID-19 pandemic.

Current Study

Building on recent work evaluating alcohol use trends dur-
ing the COVID-19 pandemic, the overall goal of this study
was to evaluate whether and why this pandemic might be a
time of unique risk for college student drinking. Within the
context of an ongoing study of college students that predated
the onset of COVID-19, we had a natural opportunity to
examine drinking behaviors before and after the onset of the
pandemic. First, we examined how college student drinking
patterns changed after the onset of the COVID-19 pandemic
relative to other spring semesters over the last 3 years. Sec-
ond, we explored pandemic-related experiences (cancelation
of events, moved residences, social distancing, job loss, knew
someone diagnosed with COVID-19) as moderators of
change during spring 2020. Third, to facilitate comparisons
with other samples, we examined student perceptions of
changes in drinking during spring 2020 and evaluated differ-
ences by pandemic-related experiences. Given the prior
mixed findings and overall preliminary state of this emerging
literature, no hypotheses were made.

MATERIALS ANDMETHODS

Participants and Procedures

Undergraduate students at a large Midwestern US university
were recruited from a psychology subject pool for a study about
“life experiences” (Jaffe et al., 2021). The only inclusion criterion
was age; individuals were required to be at least 19 years old (the
local age of majority). Data were collected during the academic year
between January 2018 and May 2020. Each semester, a new cohort
of students was recruited, and 3 surveys (Waves 1–3) were adminis-
tered with 1 month between each assessment (�1 week). To pro-
mote inclusion and participation of students who seek research
opportunities throughout the semester, students were allowed to
enroll in the study and complete the baseline survey (Wave 1) at any
time; eligibility for follow-up assessments (Waves 2 and 3) was
based on time remaining in the semester. Specifically, participants
who completed Wave 1 with at least 9 (of 16) weeks remaining in
the semester were invited to complete Waves 2 and 3; those with 5–
8 weeks remaining were only invited to completeWave 2; those with
less than 5 weeks remaining were not invited to either follow-up. At
enrollment, participants provided informed consent for all study
procedures and agreed to complete the follow-up surveys if eligible.
Participants received research credit and students who completed all
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surveys for which they were eligible were entered into a raffle for 1
of 2 tablet computers distributed each semester.

Local restrictions related to the COVID-19 pandemic were imple-
mented on March 16, 2020 (the Monday before spring break
began), including cancelation of classes, closing of restaurants, and
issuance of state-wide guidance restricting public gatherings to 10 or
fewer people. No official stay-at-home order was instituted in the
state of data collection. Students at the current university were
encouraged “to return, if possible, to your place of permanent resi-
dence” (Dunker, 2020), but were also allowed to stay on-campus.
Approximately 80% of students moved out of this university’s resi-
dence halls during this time (Trujillo, 2020). To capture experiences
during this time, participants who completed Wave 1 prior to the
last week of the spring 2020 semester were invited to complete an
additional online survey (“Pandemic Survey”) between April 24 and
29, 2020. Participants who completed the survey were entered into a
separate raffle for an additional tablet computer. No additional
research credit was awarded. The university’s Institutional Review
Board approved all procedures.

Given this study’s focus on time-related trends, analyses focused
on spring 2018, spring 2019, and spring 2020 for comparability.
During these semesters, participants were 1,365 college students
(68.5% female) with an average age of 20.32 (SD = 2.45). Most par-
ticipants were non-Hispanic and White (73.3%) and heterosexual
(91.9%). See Fig. 1 for the participant flow through the study.

Measures

Daily Alcohol Use. An online version of the Timeline Follow-
back (TLFB; Pedersen et al., 2012) was used to assess drinks con-
sumed for each of the previous 35 days.1 Participants were
encouraged to consult their personal calendar, consider events (e.g.,

anniversaries, birthdays), and recognize regular drinking patterns to
aid in recalling their drinking. The TLFB is considered a reliable
measure of alcohol use (e.g., Connors et al., 1985; Sobell et al.,
1986), and the online version has demonstrated adequate test–retest
reliability and convergent validity among college students (Miller
et al., 2002; Pedersen et al., 2012).

In the current study, the number of drinks consumed on each
date was extracted from the TLFB. Monthly assessments occasion-
ally led to multiple reports for a given date; when this happened, the
more recent report (i.e., involving less retrospective recall) was
selected. Consistent with past work (e.g., Dworkin et al., 2020;
Rodriguez et al., 2020), responses were capped at 25 drinks.
Responses indicating a partial drink (e.g., 0.5) were rounded up,
and blank responses were assumed to represent 0 drinks if the par-
ticipant either (a) provided any responses to the TLFB or (b) indi-
cated they “never” drank alcohol on the first question of the
Alcohol Use Disorders Identification Test (AUDIT; Saunders et al.,
1993). Blank responses to the TLFB that could not be validated
were considered missing.

Pandemic-Related Experiences. During the spring 2020 Pan-
demic Survey, changes in participants’ lives related to the COVID-
19 pandemic were assessed. First, participants were asked to indi-
cate the ways in which “the Coronavirus/COVID-19 pandemic
affected your life thus far” by checking all that apply. Having events
canceled was indicated by checking either “I had travel plans that
were canceled” or “I had planned to attend a large event or celebra-
tion (e.g., graduation, wedding) that was canceled.” Participants
were considered to have moved if they checked: “My place of resi-
dence changed (e.g., I moved off-campus).” Participants were con-
sidered to have had a job loss if they checked: “I lost a source of
income (e.g., laid off or lost my job).”

To assess social distancing, participants were asked, “During the
past 2 weeks, how would you describe the steps you’ve taken
toward social distancing?”. Responses of “Living normal, I have
not made any changes,” “Being cautious, but still going out,” or
“Going out as needed, mostly staying home, still seeing friends and

1Excluded indicates participants’ data for this wave were 
excluded from analyses due to inconsistent data on the TLFB 
and the first item of the AUDIT.

Fig. 1. Study flow chart.

1Due to a survey error, Wave 1 of the spring 2020 semester was missing text

boxes where participants could indicate drinks consumed for days 29

through 33. Data were considered missing for these days.
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family,” were recoded as not substantially social distancing.
Responses of “Very limited, only going out when unavoidable and
very careful contact with people” and “Full lockdown, not going
out at all” were recoded as social distancing.

Questions adapted from Nielson (2020) assessed diagnoses. Par-
ticipants were asked, “Have you been suspected of having Coron-
avirus/COVID-19 infection?”. Responses of “Yes, have had
positive test” and “Yes, medical diagnosis, but no test” were
recoded as personally received a diagnosis, whereas responses of
“Yes, have some possible symptoms, but no diagnosis by doctor”
and “No symptoms or signs” were recoded as no personal diagno-
sis. Participants were considered to have known someone diagnosed
if they responded “Yes” to “Do you know anyone personally who
has tested positive for Coronavirus/COVID-19?” or indicated in a
separate question that a partner or family member was “Hospital-
ized” or “Passed away” because of COVID-19. The coding for all
pandemic-related experiences was standardized such that 0 = no
and 1 = yes.

Perceived Changes in Drinking During COVID-19. During the
spring 2020 Pandemic Survey, participants were also asked, “Since
March 2020, when restrictions related to Coronavirus/COVID-19
began, how has your drinking changed?” (adapted from Grau-
pensperger et al., 2020). Response options were as follows: “I drink
much less alcohol,” “I drink somewhat less,” “No change in my
drinking,” “I drink somewhat more,” and “I drink much more alco-
hol.”

Demographics. Participants self-reported their age in years and
sex assigned at birth (coded 0 = female, 1 = male). Participants
identified whether they were of Latinx/Hispanic/Spanish origin and
selected all racial identities that apply from: American Indian /
Alaska Native, Asian, Black / African American, Native Hawaiian /
Other Pacific Islander, White, or other (recoded as 0 = non-Hispanic
White or 1 = racial/ethnic minority). Participants also specified
whether they considered themselves to be Heterosexual/Straight,
Lesbian/Gay, Bisexual, something else, or unsure (recoded as
heterosexual = 0, identification as sexual minority = 1).

Analytic Plan

Preliminary Analyses. Patterns of missingness were first evalu-
ated regarding: (1) the likelihood of being eligible for a follow-up
(an indicator of when the survey was completed), (2) the likeli-
hood of completing all follow-up surveys for which one was eligi-
ble, and (3) the likelihood of completing the Pandemic Survey if
eligible. Differences were evaluated by baseline demographics
(age, birth sex, ethnic/racial identity, sexual orientation), as well
as for proportion of days drinking and average drinks per drink-
ing day at Wave 1 using t tests and chi-square tests of indepen-
dence. To characterize the sample, alcohol consumption was
examined descriptively.

Drinking Across the Years. To examine predictors of drinks
consumed, generalized linear mixed models were estimated in R ver-
sion 3.6.3 with glmmTMB (Brooks et al., 2017). Because nearly a
third of participants (32.2%) reported no drinking on the TLFB,
analyses were limited to drinkers (i.e., those who reported 1 or more
drinking days on a Wave 1, 2, or 3 TLFB). Days (Level 1) were
nested within participants (Level 2). Thus, predictors assessed
within-persons were included at Level 1 and predictors assessed
between-persons were included at Level 2, as specified below. Prior
to estimating each multilevel model described below, we examined
the degree of variability in drinking behavior attributable to
between-person differences. To do so, intraclass correlation coeffi-
cients (ICCs) were computed by evaluating empty, random intercept
only models with the performance package (L€udecke et al., 2020).

Among drinkers, there were a large number of days with zero
drinks and the distribution was positively skewed. To accommodate
this zero-inflated count distribution, a hurdle model approach was
employed, involving 2 submodels. First, a hurdle submodel was esti-
mated using a logit link and binomial distribution to predict
whether any drinks were consumed on a given day (i.e., drinking
day). Second, a count submodel was estimated with a log-link and a
zero-truncated negative binomial distribution to predict number of
drinks consumed if any (i.e., drinks per drinking day). The same
predictors were included in both submodels. Year was represented
by 2 dummy variables (i.e., 2019 and 2020 in reference to 2018;
Level 2). To evaluate whether drinking changed after the onset of
COVID-19 restrictions (which occurred March 16, 2020, the Mon-
day before spring break), or for comparable periods in prior seme-
sters, a dummy variable represented Pre vs. Post restrictions (or
comparable date) in all years (0 = Pre/before the Monday before
spring break, 1 = Post/on or after the Monday before spring break;
Level 1). To determine whether Pre–Post changes differed by year, a
cross-level interaction (Year by Pre–Post) was included. Several
time-related covariates were also included at Level 1. To facilitate
examination of differences Pre vs. Post restrictions (or comparable
date) above and beyond otherwise occurring trends in drinking over
the course of the semester, we controlled for day in the semester
(centered at the Monday before spring break; Level 1). To account
for possible recall bias, we controlled for the number of days
between survey completion and the day reported on within the
TLFB (i.e., number of days retrospectively reporting2; Level 1). To
account for variability in drinking behavior between weekdays and
weekends, we also controlled for whether the day was a weekend
(i.e., Thursday, Friday, or Saturday, consistent with Huh et al.,
2015; Level 1). Demographics (age, birth sex, ethnic/racial identity)
associated with follow-up eligibility and/or survey completion were
included as Level 2 covariates in both submodels. Model estimates
of the hurdle and count submodels were exponentiated and
expressed as odds ratios (OR) and count ratios (CR; also known as
incident rate ratios), respectively.

Pandemic-Related Experiences and Drinking in 2020. Second, to
examine whether certain experiences during the pandemic were
associated with different patterns of change in drinking, a second
hurdle model was estimated. These analyses were limited to the 80
participants who reported drinking on the TLFB in spring 2020 and
also completed the Pandemic Survey. The same time-related and
demographic covariates were included as in the prior model; Pre–
Post time was the predictor of interest. Main effects and interactions
with Pre–Post time were examined for each of the following pan-
demic-related experiences: cancelation of events, moved residences,
social distancing, job loss, and knowing someone who was diag-
nosed.

Perceived Drinking Changes in 2020. Finally, among the 124
participants who completed the Pandemic Survey, perceptions of
changes in drinking were examined descriptively. To facilitate com-
parisons with recent research, categories were created to represent
nondrinkers (indicated by no drinks reported on any TLFB), drin-
kers who reported decreased drinking, drinkers who reported
increased drinking, and drinkers who reported no change in their
drinking. Differences in drinking categories by pandemic-related
experiences were evaluated using chi-square tests of independence
and Fisher’s exact test (when cell sizes were below 5).

2As an example of the coding for retrospective reporting, for a participant

who completed the survey on March 30, drinking behavior on the day prior

(March 29) would be coded as 1 day of retrospective reporting; March 28

would be 2 days of retrospective reporting; March 27 would be 3 days of ret-

rospective reporting, and so on.
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RESULTS

Preliminary Analyses

Of the 1,365 participants, 646 were eligible for at least
1 follow-up survey, and 263 completed all follow-up sur-
veys for which they were eligible (Fig. 1). Females were
more likely than males to be eligible for follow-up
(51.2% vs. 38.8%), p < 0.001, as well as complete all fol-
low-up surveys (44.1% vs. 30.5%), p = 0.003. In addition,
non-Hispanic White students were more likely to be eligi-
ble for follow-up than racial/ethnic minority students
(50.7% vs. 38.1%), p < 0.001. Those who completed all
eligible follow-ups were older at enrollment (M = 20.49,
SD = 2.68) than those who did not complete all eligible
follow-ups (M = 20.06, SD = 2.29), p = 0.034. There were
no differences in eligibility or follow-up rates based on
sexual orientation (ps > 0.99), proportion of days drinking
(ps > 0.11), or average drinks per drinking day reported
at Wave 1 (ps > 0.10).

Regarding drinking data, 1,320 students completed the
TLFB in at least 1 Wave, and of those, 895 (67.8%) reported
any drinking on the TLFB, with no significant difference
between the years (68.4% in 2018, 71.2% in 2019, 64.5% in
2020), p = 0.107. Among drinkers, TLFB data were available
for an average of 45.62 days (SD = 21.35; range: 30 to 105),
of which drinking occurred on 7.55 days (SD = 6.80, range:
1 to 62), with an average of 3.81 drinks per drinking day
(SD = 2.13, range: 1.00 to 14.50).

Regarding the Pandemic Survey, 124 (31.8%) of the 390
eligible students completed this survey, with greater comple-
tion for females (37.0%) than males (23.8%), p = 0.009, but
no differences in age, ethnic/racial identity, or sexual orienta-
tion (ps > 0.06). Nearly a quarter of these students (23.4%;
n = 29) knew someone who had tested positive for COVID-
19. Of those, 5 students reported a loved one had been hospi-
talized and 3 reported a loved one had passed away due to
COVID-19. Only 1 participant reported having personally
received a medical diagnosis of COVID-19. Over a third of
participants (36.3%; n = 45) had lost a job, about half were
social distancing (48.0%, n = 59), and the majority had
moved residences (58.9%; n = 73) or had events canceled
(82.3%, n = 102).

Of these 124 participants who completed the Pandemic
Survey, 123 previously completed the TLFB in at least 1 sur-
vey, 82 reported any drinking on the TLFB, and of those, 80
had complete data on the pandemic-related stressors. These
80 drinkers completed reports for an average of 58.51 days
(SD = 26.28; range: 30 to 100), of which drinking occurred
on 8.81 days (SD = 8.22, range: 1 to 33), with an average of
3.57 drinks per drinking day (SD = 1.98, range: 1.00 to
8.67).

Average Trends Over Time

Results of the model examining drinking across the years
are presented in Table 1.

Hurdle Submodel: Drinking Days. Among college stu-
dent drinkers, the ICC revealed that 21.5% of the variability
in drinking days was attributable to between-person differ-
ences. Results revealed that being older, male, and non-His-
panic White were each uniquely associated with a greater
likelihood of drinking on a given day. Drinking days were
also more likely on weekends and less likely for days with
greater retrospective reporting. After controlling for all
covariates, there was a main effect of Pre–Post time, such
that drinking days were more likely in the latter part of the
semester. However, this difference varied as a function of
year, as illustrated in Fig. 2A. Although the interaction
between Pre–Post time and the year of 2020 was only mar-
ginally significant (p =0.061), pairwise comparisons revealed
that the likelihood of drinking on a given day increased from
Pre to Post in 2018 (OR = 1.26, 95% CI [1.07, 1.50],
p = 0.006) and 2019 (OR = 1.30, 95% CI [1.10, 1.54],
p = 0.002), but did not significantly change in 2020
(OR = 1.03, 95% CI [0.87, 1.22], p = 0.752).

Count Submodel: Drinks per Drinking Day. The ICC3

showed that 46.0% of the variability in drinks per drinking
day was attributable to between-person differences. Being
younger, male, and non-HispanicWhite were associated with
more drinks per drinking day. Regarding time-related
covariates, days later in the semester and on the weekend
were also associated with more drinks per drinking day.

Table 1. Spring Semester Drinking Trends Across Years and Pre–Post
COVID-19 Restrictions or Comparable Time

Predictor

Hurdle
submodel:
Drinking day

Count
submodel:
Drinks per
drinking day

OR p CR p

Age 1.05 0.014 0.97 0.003
Male (vs. Female) 1.46 <0.001 1.31 <0.001
Ethnic/racial minority (vs. non-Hispanic
White)

0.73 0.003 0.88 0.028

Day in semester 0.99 <0.001 1.001 0.010
Days retrospective reporting 0.99 <0.001 0.997 0.003
Weekend 6.82 <0.001 1.16 <0.001
Post (vs. Pre) 1.26 0.006 0.97 0.416
Year: 2019 (vs. 2018) 0.93 0.512 0.96 0.446
Year: 2019 * Post 1.03 0.785 1.12 0.029
Year: 2020 (vs. 2018) 1.01 0.953 0.96 0.471
Year: 2020 * Post 0.81 0.061 0.75 <0.001

N = 894 college student drinkers (1 of the 895 college student drinkers
was excluded from these models due to missing data on birth sex). Partici-
pants were included in analyses regardless of whether their drinking data
were Pre, Post, or both Pre and Post. OR = odds ratio; CR = count ratio.
Bolded p-values and corresponding estimates are statistically significant at
p < 0.05.

3The ICCs for drinks per drinking day were computed assuming a normal

distribution and should be interpreted with caution. Note that the calculation

of ICC for variables with count distributions is in development (see Leckie

et al., 2020) and appropriate calculations for zero-truncated negative bino-

mial distributions are pending future research.
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Additionally, greater retrospective reporting was associated
with reporting fewer drinks per drinking day. Further, there
were significant interactions between year and Pre–Post time
(see Fig. 2B). Pairwise comparisons revealed that from Pre
to Post, drinks per drinking day did not change in 2018
(CR = 0.97, 95% CI [0.89, 1.05], p = 0.416), increased
slightly in 2019 (CR = 1.08, 95% CI [1.001, 1.170],
p = 0.046), but decreased substantially in 2020 (CR = 0.72,
95% CI [0.66, 0.79], p < 0.001). That is, the proportion of

drinks consumed per drinking day decreased by 28% from
Pre to Post pandemic-related restrictions in 2020.

Pandemic-Related Experiences and Drinking During Spring
2020

Results of the model examining drinking during spring
2020 as moderated by pandemic-related experiences are pre-
sented in Table 2.

Fig. 2. (A) Model-predicted probability of drinking on a given day by year. (B) Model-predicted drinks per drinking day by year.

COVID-19 ANDCOLLEGE STUDENT ALCOHOL USE 859



Hurdle Submodel: Drinking Days. Among college stu-
dent drinkers who completed the Pandemic Survey, the ICC
revealed that 22.6% of the variability in drinking days was
attributable to between-person differences. After controlling
for demographic and time-related covariates, no pandemic-
related experience was uniquely associated with drinking
days across the semester or variability from Pre-to-Post pan-
demic-related restrictions.

Count Submodel: Drinks per Drinking Day. Within this
same subsample, 30.2% of the variability in drinks per drink-
ing day was attributable to between-person differences. After
controlling for time-related and demographic covariates,
having events canceled was associated with more drinks per
drinking day across the semester. In addition, there was a sig-
nificant interaction between Pre–Post time and moving. As
shown in Fig. 3, when examined at average levels of demo-
graphic variables and other pandemic-related experiences
within the sample, those who moved residences because of
the pandemic reported greater decreases in drinks per drink-
ing day (CR = 0.51, 95% CI [0.39, 0.67], p < 0.001) than stu-
dents who did not move residences (CR = 0.79, 95% CI
[0.64, 0.98], p = 0.030).

Perceived Drinking Changes During Spring 2020

Regarding perceptions of changes in drinking since restric-
tions related to COVID-19 began, the largest groups of
drinking participants reported no change (43.0%) or

decreased drinking (40.5%), and few reported increased
drinking (16.5%). There were no significant differences
between perceived drinking changes in pandemic-related
experiences (Table 3).

DISCUSSION

This study contributes to an emerging literature on sub-
stance use during the COVID-19 pandemic by placing col-
lege student drinking behaviors in the context of trends in
recent spring semesters. Although national trends suggest
slightly decreased college drinking rates in recent years
(Schulenberg et al., 2019), past-month drinking at any point
in the study was similar across 3 spring semesters (68.4%,
71.2%, 64.5% in 2018, 2019, 2020, respectively). Among col-
lege student drinkers, late spring semester during 2018 and
2019 was associated with increased drinking frequency
(drinking days) but similar drinking quantity (drinks per
drinking day). However, as the COVID-19 pandemic spread
in spring 2020, drinking frequency did not increase as usual,
and drinking quantity reduced substantially, with 28% fewer
drinks per occasion than earlier in the semester. Perceptions
in pandemic-related changes in drinking also revealed the
overwhelming majority of college student drinkers self-re-
ported their drinking stayed the same or decreased (83.5%),
consistent with other recent research in college students
(96% in Graupensperger et al., 2020).

To shed light on reasons underlying variability in change,
we examined a number of pandemic-related experiences. The
only experience that moderated drinking changes in spring
2020 was having moved residences, such that drinking quan-
tity decreased more for college students who moved resi-
dences because of the pandemic (49% reduction) than
students who did not move (21% reduction). Although there
were no significant differences in perceived drinking changes
by pandemic-related experiences, moving residences was
reported in 75.0% of students who perceived a decrease in
their drinking, relative to only 38.5% who perceived an
increase in their drinking. Though data were not available on
location of students’ residences, 80% of students who had
been living on-campus at the current university moved else-
where and were encouraged to return to their permanent resi-
dence (e.g., parents’ home; Dunker, 2020; Trujillo, 2020).
Thus, findings appear to highlight the role of the college cam-
pus environment in perpetuating risk for heavy drinking and
suggest moving off-campus or having greater parental moni-
toring may reduce heavy drinking in college students.

The current study also informs the interpretation of prior
research involving retrospective self-report assessments of
perceived changes in alcohol use during the COVID-19 pan-
demic. Encouragingly, the overall findings between the
TLFB and the self-reported changes in drinking questions
were largely consistent. Across both measures, findings
showed that the prototypical participant reduced drinking
during the pandemic and moving was the pandemic-related
experience most associated with decreased drinking. This

Table 2. Pandemic-Related Experiences and Drinking TrendsWithin
Spring 2020

Predictor

Hurdle
submodel:
Drinking day

Count
submodel:
Drinks per
drinking day

OR p CR p

Age 1.05 0.309 1.04 0.123
Male (vs. Female) 1.23 0.507 1.36 0.055
Ethnic/racial minority (vs. non-Hispanic
White)

0.76 0.423 1.19 0.339

Day in semester 0.99 <0.001 1.00 0.364
Days retrospective reporting 0.98 0.001 0.99 0.013
Weekend 5.67 <0.001 1.38 <0.001
Post (vs. Pre) 1.39 0.382 1.49 0.150
Events canceled 1.64 0.229 2.11 0.002
Events canceled * Post 1.38 0.374 0.63 0.081
Moved 0.90 0.748 1.06 0.728
Moved * Post 0.73 0.213 0.65 0.008
Social distancing 0.61 0.090 0.91 0.547
Social distancing * Post 0.88 0.614 0.75 0.099
Job loss 1.42 0.260 1.22 0.210
Job loss * Post 0.75 0.253 0.86 0.290
Know someone diagnosed 1.26 0.541 0.84 0.420
Know someone diagnosed * Post 0.66 0.181 0.69 0.075

N = 80 college student drinkers. OR, odds ratio; CR, count ratio. Bolded
p-values and corresponding estimates are statistically significant at
p < 0.05.
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consistency across overall findings suggests that self-reported
perceptions of change may be valuable when more detailed
assessments are not possible. However, examination of time-
related covariates in the models predicting drinking behav-
iors on the TLFB also merits consideration. First, greater
quantity of alcohol consumption was reported with more
days (i.e., later) in the spring semester, regardless of year.
This finding suggests that reports of increased drinking dur-
ing specific weeks or months that coincided with the onset of
the COVID-19 pandemic (e.g., Lechner et al., 2020) may not
be due to the pandemic, but instead may be typical for trends
observed during this time of year. Second, we observed that
lower frequency and quantity of drinking were reported for
days farther in the past, suggesting retrospective reporting
may lead to underreports of alcohol consumption, consistent
with past work (Gmel and Daeppen, 2007). This suggests
that when individuals are asked to report on average drink-
ing during separate periods (e.g., February and April 2020;
Barbosa et al., 2020), drinking may be underreported for

pre-COVID-19 periods due to retrospective bias, and
observed increases in drinking may be an artifact of the mea-
surement. That is, if an individual’s actual drinking behav-
iors remained consistent from pre- to post-COVID-19, but
pre-COVID-19 drinking was underreported due to retro-
spective bias, more recent post-COVID-19 drinking may
look like an increase when it is not. Different patterns of ret-
rospective bias have also been observed for different typical
drinking behaviors and drinking events (e.g., Patrick and
Lee, 2010) and merit consideration when interpreting retro-
spective research on pandemic-related changes in alcohol
use.

Strengths and Limitations

Strengths of the current study included repeated assess-
ments within a semester, multiple cohorts of students repre-
senting different semesters, the use of the TLFB to examine
daily drinking data, and direct assessment of pandemic-

Fig. 3. Model-predicted drinks per drinking day in spring 2020 bymoving residences.

Table 3. Frequency of Pandemic-Related Experiences and Perceived Drinking Changes

Variable

No drinking
reported
(n = 42)

Perceived
decreased drinking

(n = 32)

Perceived no
change in drinking

(n = 34)

Perceived
increased drinking

(n = 13) p

Events canceled 33 (78.6%) 28 (87.5%) 28 (82.4%) 11 (84.6%) 0.820
Moved 26 (61.9%) 24 (75.0%) 16 (47.1%) 5 (38.5%) 0.051
Social distancing 20 (47.6%) 19 (59.4%) 15 (44.1%) 3 (23.1%) 0.173
Job loss 14 (35.7%) 12 (37.5%) 9 (26.5%) 8 (61.5%) 0.170
Know someone diagnosed 12 (28.6%) 9 (28.1%) 6 (17.6%) 2 (15.4%) 0.607

Three participants did not complete the item regarding perceived changes in drinking, resulting in N = 121. p-values reflect tests of differences, calcu-
lated via Fisher’s exact test (events canceled, social distancing, know someone diagnosed) or chi-square test of independence (moved, job loss).
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related experiences. However, the current study was con-
ducted in the context of an ongoing research project and gen-
eralizability may be limited. Importantly, data were collected
in a state where official stay-at-home orders were not issued.
Although there was a ban on gatherings of 10 or more people
in this state, the specific effect of a stay-at-home order could
not be assessed. In addition, rates of COVID-19 cases and
local norms regarding social distancing varied greatly across
the United States, and thus, findings may be specific to the
current university. For example, 23.4% of the current sample
knew someone who was diagnosed with COVID-19, which
was consistent with US adults broadly at that time (20.3%;
Czeisler et al., 2020), but lower than rates observed in stu-
dents in a southern US university (41.3%; Charles et al.,
2020). Moreover, the majority of the current sample and
broader university population were non-HispanicWhite, and
increased substance use during the pandemic has been more
common among Hispanic and Black adults (Czeisler et al.,
2020). Thus, the current university may not be representative
of other college settings. Still, perceived changes in drinking
were largely consistent with a study of US college students in
the Pacific Northwest (Graupensperger et al., 2020), suggest-
ing some convergence in findings across institutions and
states. Finally, there was a large degree of attrition in the cur-
rent study, and although we examined predictors of attrition,
survey completion may have been influenced by unobserved
factors that may reduce generalizability of drinking trajecto-
ries observed here. The Pandemic Survey had a particularly
low response rate given that it was administered at the end of
the semester during a pandemic. Thus, findings regarding
pandemic-related experiences may not represent all students’
experiences, even at the current university.

CONCLUSIONS

Despite broad concern that the COVID-19 pandemic may
be a high-risk time for heightened alcohol use—including
among the typically heavy drinking population of college
students—current findings suggest alcohol use decreased
among most college students since pandemic-related restric-
tions began. Specifically, participants at a Midwestern US
university reduced the amount of alcohol they consumed
during each drinking episode early in the COVID-19 pan-
demic, particularly if they moved residences at the time.
These findings run in contrast to broad concerns about
increased alcohol use during the pandemic and early findings
in the broader US adult population (e.g., Barbosa et al.,
2020). To reconcile these differences and determine the gen-
eralizability of current findings, we encourage epidemiologi-
cal research on alcohol use during the pandemic, as well as
evaluation of student status and change in living environ-
ments as moderators of pandemic-related alcohol use
changes. If current findings are replicated, it may be benefi-
cial to increase awareness that the average college student’s
drinking has decreased during the pandemic. The use of such
information within personalized normative feedback

interventions (see Dotson et al., 2015) or public health cam-
paigns may help to further reduce drinking among at-risk
college students.
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