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HIGHLIGHTS

® Examined how COVID-19 psychological stressors are linked with drinking behavior.
® Also evaluated whether these links are different for men and women.

® COVID-19 psychological distress was consistently related to alcohol use indices.

® This pattern was significant only among women for quantity.

o This pattern was not different for men and women for drinking frequency.

ARTICLE INFO ABSTRACT

The 2019 Coronavirus pandemic has brought about significant and unprecedented changes to the modern world,
including stay-at-home orders, high rates of unemployment, and more than a hundred thousand deaths across
the United States. Derived from the self-medication hypothesis, this research explored how perceived threat and
psychological distress related to the COVID-19 pandemic are associated with drinking behavior among an
American sample of adults. We also evaluated whether links between COVID-19-related perceived threat and
psychological distress with drinking behavior are different for men and women. Participants (N = 754; 50%
women) completed an online Qualtrics Panels study between April 17th and 23rd, 2020. Results suggested that
psychological distress related to the COVID-19 pandemic was consistently related to alcohol use indices, and
moderation results indicated this pattern was significant only among women for number of drinks consumed
during the recent heaviest drinking occasion and number of drinks consumed on a typical evening. COVID-
related distress’ link to frequency of drinking and heavy drinking episodes was not different for men and women.
Our results suggest that continued monitoring, particularly among women, should be conducted as this pan-
demic continues to evolve to identify the long-term public health impacts of drinking to cope with COVID-19
distress.
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1. Introduction

Towards the end of 2019, a previously unidentified coronavirus —
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) — was
identified in Wuhan, Hubei Province, China (Sangeeta & Deepjyoti,
2020). The disease associated with this novel coronavirus strain even-
tually became ubiquitously known as the Coronavirus Disease 2019
(NIH, 2020). COVID-19 quickly spread globally, sparking widespread
international public health concerns, and ultimately was deemed a

pandemic (World Health Organization, 2020). In attempts to control
the pandemic, governments across the world, including the United
States (U.S.), implemented social distancing and stay-at-home measures
which have resulted in millions of people being isolated at home. These
ongoing disease containment strategies are unprecedented in the
modern world, and very little is known of their effects on the health and
well-being of adults in the U.S.

Over the past three decades, studies have shown that survivors of
other types of community-wide disasters (including both natural

* Corresponding author at: Department of Psychology, University of South Florida 140 7th Ave. S., St. Petersburg, FL 33701, USA.

E-mail address: Irodriguezl 2@mail.usf.edu (L.M. Rodriguez).

https://doi.org/10.1016/j.addbeh.2020.106532

Received 20 May 2020; Received in revised form 23 June 2020; Accepted 25 June 2020

Available online 27 June 2020
0306-4603/ © 2020 Elsevier Ltd. All rights reserved.


http://www.sciencedirect.com/science/journal/03064603
https://www.elsevier.com/locate/addictbeh
https://doi.org/10.1016/j.addbeh.2020.106532
https://doi.org/10.1016/j.addbeh.2020.106532
mailto:lrodriguez12@mail.usf.edu
https://doi.org/10.1016/j.addbeh.2020.106532
http://crossmark.crossref.org/dialog/?doi=10.1016/j.addbeh.2020.106532&domain=pdf

L.M. Rodriguez, et al.

disasters and acts of terrorism) suffer from both mental health problems
and substance misuse. Specifically, research indicates that such com-
munity-wide disasters are prospectively linked to numerous behavioral
health outcomes, including increased mental health concerns
(Boscarino et al., 2011; Breslau et al., 2003; Nandi et al., 2005;
Rohrbach et al., 2009; Vetter et al., 2008; Walsh et al., 2014) and es-
calations in use of alcohol (Flory et al., 2009; North et al., 2011).

Many scientists have predicted that the social distancing, stay-at-
home orders, and quarantine measures society has undertaken as public
health strategies for disease containment during this current pandemic
will inadvertently lead to worsened mental health and increased sub-
stance misuse (Holmes et al., 2020) as we have seen with other dis-
asters. A recent article in The Lancet similarly suggested that alcohol use
during this pandemic may be a major public health concern (Clay &
Parker, 2020). Indeed, data from prior pandemics as well as emerging
data from the current COVID-19 crisis support these predictions. A re-
cent rapid review (Brooks et al., 2020) identified 24 studies of the
psychological impact of pandemic-related quarantine. High rates of
psychological difficulties were observed including fear, nervousness,
stress, depression, and irritability. They concluded that quarantine has
negative psychological effects that can be severe and persistent for
some (Brooks et al., 2020). Sprang and Silman (2013) studied psycho-
logical reactions to a pandemic disaster among those with exposure to
varying disease containment strategies. Posttraumatic stress, a parti-
cularly severe form of psychological distress, was higher in those who
had been quarantined with 25% meeting diagnostic criteria for post-
traumatic stress disorder (Sprang & Silman, 2013). Studies emerging on
psychological reactions to COVID-19 suggest that the pandemic is se-
verely affecting mental health worldwide. For example, a general po-
pulation study of psychological reactions to COVID-19 in Italy showed
that ~20% experienced mild psychological distress with another ~20%
showing moderate-to-severe distress from the pandemic (Moccia et al.,
in press). Zhu et al. (2020) found that COVID-19 quarantine in China
was much more likely to lead to psychological distress among those for
whom the quarantine had the greatest impact on daily life.

Research is also emerging that pandemics can have important im-
pacts on drinking and substance use behavior. In March 2020, during
the COVID-19 pandemic and while many Americans were under a stay-
at-home order, market research by Nielsen showed that alcohol sales
increased by 55% relative to the same time last year (Bremner, 2020). A
recent Nanos poll similarly showed that Canadians are drinking more
alcohol during the COVID-19 pandemic-related quarantine (Canadian
Centre on Substance Use and Addiction, 2020). The largest increases
were observed in 35-54-year-olds, where 25% acknowledged that they
had increased their alcohol use during the pandemic, with 44% attri-
buting this change to stress (Canadian Centre on Substance Use and
Addiction, 2020). Longitudinal research in China during SARS concer-
ningly indicated that some respondents who began abusing substances
during the pandemic showed persistent substance abuse that lasted well
beyond the pandemic (Wu et al., 2009).

There are several explanations for why alcohol use might increase
during a pandemic and the associated restrictive disease-containment
strategies (e.g., boredom, disruption to routines, distress). The Self-
Medication Hypothesis posits that the use of certain substances, like
alcohol, acutely relieves psychological suffering (Khantzian, 1997).
Thus, many adults may use substances such as alcohol to cope with the
perceived threat and/or psychological distress (Boschi et al., 2000;
Stewart, 1996) associated with the COVID-19 pandemic. While poten-
tially effective in the shorter-term, self-medication is typically seen as
an avoidance coping strategy, which may paradoxically maintain or
even increase distress in the longer term (see Stewart et al., 2016, for
review). This type of coping-related drinking is also associated with risk
for development of alcohol-related problems (Cooper et al., 2016).
Given that during COVID-19-related social distancing, individuals may
be faced with increased stress and uncertainty (Taylor, 2019) as well as
anxiety and depressive symptoms (Brooks et al., 2020), those who
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experience more perceived threat and/or psychological distress may be
those most likely to use alcohol to cope.

Outside of the context of a global pandemic, alcohol misuse is one of
the leading causes of preventable death, contributing annually to
~three million deaths worldwide (NIAAA, 2020). In the U.S., nearly
one in six adults engages in heavy episodic drinking (HED; i.e., con-
suming at least five drinks for men or four drinks for women in the span
of two hours) (SAMHSA, 2018) four times per month, where they
consume, on average, 7 drinks per episode (Kanny et al., 2018). While
HED is most common in younger adults age 18-34, more than half of
the total drinks consumed are by those age 35 and older (Kanny et al.,
2018). Aside from acute consequences of heavy alcohol use such as
alcohol poisoning and blackouts (White et al., 2018), there is the po-
tential that for some, longer-term alcohol misuse might escalate into a
full-blown alcohol use disorder.

1.1. Gender differences in self-medication

There are some important gender differences relevant to the self-
medication hypothesis in the context of the COVID-19 pandemic. First,
women are more likely than men to experience comorbid emotional
(i.e., anxiety, depression, and PTSD) and alcohol use disorders (see
Stewart et al., 2009, for a review). Second, some research suggests that
women are more vulnerable to experiencing psychological distress from
the pandemic (see reviews by Brooks et al., 2020; Taylor, 2019), sug-
gesting women may be more motivated than men to drink to cope with
pandemic-related distress. Indeed, the consensus from both human and
animal studies is that women are more likely than men to drink in re-
sponse to stress (e.g., Becker & Koob, 2016; Koob & White, 2017; Peltier
et al., 2019). For example, the largest drinking motives study to date
suggests that coping motives are more important for women’s than
men’s drinking (Kuntsche et al., 2015).

The current study built upon emerging research demonstrating the
COVID-19 pandemic is impacting both psychological distress and
drinking behavior, by testing predictions derived from the self-medi-
cation hypothesis. A secondary goal was to determine whether such
associations are stronger in women compared to men. Given that psy-
chological distress and mental health concerns are prominent risk fac-
tors for the onset and maintenance of alcohol misuse and the fact that
the potential public health effects of long-term social isolation on al-
cohol use and misuse are unknown, understanding the links of per-
ceived threat/psychological distress with alcohol use patterns during
COVID-19 is warranted.

The present study had the following primary hypotheses: (1)
COVID-19-related perceived threat and psychological distress would be
associated with alcohol consumption such that individuals who report
more COVID-19-related perceived threat and psychological distress
would also report higher levels of drinking behaviors during the past
month; and (2) these associations would be moderated by gender such
that the association between COVID-19-related perceived threat/psy-
chological distress with alcohol consumption would be stronger among
women compared to men.

2. Method
2.1. Participants and procedure

Participants included 754 individuals (50% [n = 377] women; 50%
[n = 377 men']) in the U.S. who were on average 41.7 years of age
(SD = 10.39). Most (85.7%) were married, with another 10.0% in an
exclusive relationship/with a life partner, and 4.3% engaged. On
average, participants had been romantically involved with their partner
for 10.0 (SD = 7.2) years. Most participants (84.2%) were White, with

! One person identified as transgender man and was coded as a man.
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6.1% Black, 4.2% Asian, 1.3% Native American/American Indian, 0.5%
Native Hawaiian/Pacific Islander, 1.3% Multiracial, and 2.3% Other.
Ten percent (10.2%) reported Hispanic ethnicity. Most participants
(91.8%) identified as heterosexual, with another 5.0% bisexual, 2.4%
homosexual, and 0.9% pansexual/other. Approximately two-thirds
(67.8%) reported having children living at home with them at the time
of the survey”.

Qualtrics Panels is a survey management service wherein partici-
pants are recruited from a large pool of potential subjects based on
criteria specified by the researcher. Qualtrics respondents completed
the online survey through Qualtrics Panels between April 17 and April
23, 2020. Participants provided informed consent and were screened
for eligibility. Eligible panel respondents met the following criteria: (a)
at least 18 years of age; (b) consumed at least 12 alcoholic beverages in
the last 12 months; (c) worked at least 20 h per week; (d) romantically
involved with their current romantic partner for at least six months; and
(e) cohabiting with that romantic partner. The panel was also split
evenly by gender with 50% men and 50% women.

Participants who met eligibility criteria (N = 4,335) began the
survey and were asked a series of questions about their demographics,
alcohol use, and thoughts and feelings about the current COVID-19
pandemic. Two filter questions were included where participants were
asked to select a specific answer (e.g., “Disagree a little”) to determine
if they were paying attention and thus assess survey validity
(Oppenheimer et al., 2009). There was also one speeder check per-
formed by Qualtrics. Participants who failed the filter questions or
speeder check (n = 3581) were immediately screened out and not in-
cluded in analyses. Thus, results are presented only for the participants
(N = 754) who passed the attention filters. Participants were com-
pensated via Qualtrics according to their guidelines. Qualtrics was paid
by the researchers at a rate of $6USD per subject, but the actual pay-
ment amount from Qualtrics to respondents was between $3 and $4.
Study procedures were approved by the University IRB.

The timeframe for data collection (which asked about past month
drinking, assessed between April 17-23, 2020) largely overlapped with
COVID-19 closures of schools and implementation of “stay-at-home”
orders issued by governors requiring individuals to stay home except
for essential activities. For example, on March 15, 2020, school closures
began in 29 states and the Centers for Disease Control and Prevention
released guidelines recommending that for the next 8 weeks, “organi-
zers (whether groups or individuals) cancel or postpone in-person
events that consist of 50 people or more throughout the United States.”
Beginning with California on March 19th and through April 7th with
South Carolina, 42 states had issued stay-at-home orders (Kates et al.,
2020).

3. Measures
3.1. COVID-19 stressors

Perceived threat related to COVID-19 was assessed with the
Perceived Coronavirus Threat Questionnaire — Short version (Conway
et al., 2020). This measure included three items: “Thinking about the
coronavirus (COVID-19) makes me feel threatened,” “I am afraid of the
coronavirus (COVID-19),” and “I am stressed around other people be-
cause I worry I'll catch the coronavirus (COVID-19)” (a = 0.91).

2 We tested for gender differences in demographics: Men and women were not
different in age, relationship status, race, or ethnicity (all ps > 0.05). Men and
women did report differences in relationship length, sexual orientation, and
presence of children in the household. Women reported being in relationships
of longer length than men, (7 5 2)=3.26, p=.001. Of those identifying as a
sexual minority, a greater proportion were women (67%) compared to men
(33%), x2(1)=7.13, p=.008. Women and men also reported differences in the
presence of children, x2(1)=17.06, p < .001. Among those with children in the
home, 55% were men and 45% were women.
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Psychological distress related to COVID-19 was assessed with the Psy-
chological subscale of the Coronavirus Impacts Questionnaire — Short
version (Conway et al., 2020). This included two items: “I have become
depressed because of the coronavirus (COVID-19)” and “The cor-
onavirus (COVID-19) outbreak has impacted my psychological health
negatively” (o = 0.90).%

3.2. Alcohol use

To capture alcohol use during the pandemic, all alcohol questions
asked about past month drinking. The Quantity/Frequency/Peak
Alcohol Use Index (QF; Dimeff, 1999) was used to assess peak and ty-
pical drinks and drinking frequency. Number of drinks drinks on the
heaviest occasion was measured by asking how many drinks individuals
consumed on the occasion they drank the most in the past month. Re-
sponses ranged from 0 to 25+ (coded as 25). Number of drinks on a
typical occasion was measured by asking how many drinks respondents
drank on a typical evening in the past month. Responses ranged from 0
to 25+ (coded as 25). Drinking frequency was assessed by asking how
many days of the week respondents drank in the past month (0 = I did
not drink at all, 0.5= < once/month, 1 = once/month, 2 = two times/
month, 3 = three times/month, 4 = once/week, 8 = twice/week,
12 = three times/week, 16 = four times/week, 20 = five times/week,
24 = six times/week, and 30 = every day). We also assessed the fre-
quency of heavy drinking episodes by asking how many times in the past
month participants had consumed more than 4 drinks (if a woman) or 5
drinks (if a man) within ~2 h. All questions referenced alcohol use
during the past month, which would have overlapped completely with
COVID-19.

3.3. Analytic plan

Given the non-normal (count) distribution of the drinking outcome
variables, negative binomial regression models were used in all ana-
lyses (Hilbe, 2011). Covariates were selected based on their previously
established associations with drinking behavior (i.e., age (Moore et al.,
2005), gender (Erol & Karpyak, 2015; coded 0 = woman, 1 = man),
and presence of children in the home (Bowden et al., 2019; coded
0 = no child at home, 1 = one or more children at home). as well as
whether or not participants reported there was a ‘stay-at-home’ order in
place in their location when the survey was taken (0 = no order in
effect, 1 = order in effect).

Main effects were included in a first step and interactions were in-
cluded in a second step. Moderation models evaluated whether the
COVID-19-related predictors (perceived threat and psychological dis-
tress) were differentially related to drinking for men and women by
examining the gender x COVID-19-related predictor interaction terms.
Significant interactions were decomposed by examining simple slopes
of the COVID-19 predictors for men and women separately. Simple
slopes in negative binomial regression models are represented by rate
ratios because log-linked coefficients are exponentiated for interpreta-
tion. Rate ratios represent the proportion of change in the dependent
variable for each unit increase in the predictor. For example, a rate ratio

3 We ran an exploratory principal components analysis on these five COVID-
19 stress items in our total sample (N=754). A two-factor solution explained
87.7% of the variability in item scores. Examining the factor pattern matrix
following oblique (oblimin) rotation indicated that the three COVID-19 per-
ceived threat items showed strong salient loadings on the first factor (loadings
ranging from 0.832 to 0.990) and negligible loadings on the second factor
(loadings ranging from -0.100 to 0.137); the two COVID-19 psychological dis-
tress items showed strong salient loadings on the second factor (loadings ran-
ging from 0.943 to 0.955) and negligible loadings on the first factor (loadings
ranging from -0.002 to 0.018). The two factors were moderately intercorrelated
(r = 0.552). These results show that perceived threat and psychological distress
due to COVID-19 are indeed distinct constructs.
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Table 1
Bivariate Correlations among All Study Variables.
1 2. 3 4 5. 6 7
1. Gender
2. COVID-19-Related Threat 0.00
3. COVID-19 Psychological Distress 0.04 0.56%**
4. Drinks on Heaviest Occasion o 0.11%** 0.16%**
5. Drinks on Typical Occasion 0.15%** 0.20%** 0.65%**
6. Drinking Days (Past Month) 3 0.17%** 0.22%%%*
7. Number of Heavy Drinking Episodes 0.20** 0.26%** 0.26%** 0.37%**
Mean 0.50 4.43 3.46 10.33 1.39
SD 0.50 1.89 2.01 5.70 4.09 8.94 1.93
Range 0-1 1-7 1-7 0-25 0-25 0-30 0-8

* Note. Gender was scored 0 = female, 1 = male.

of 1.15 represents a 15% increase in the alcohol-related outcome,
whereas a rate ratio of 0.85 represents a 15% decrease in the alcohol-
related outcome, for each one-unit increase in the predictor. While we
report significance at traditional levels (i.e. p-value < 0.05), we also
report whether effects are maintained after a Bonferroni correction (i.e.,
4 tests: critical p-value = 0.0125) to enhance confidence in the find-
ings.

4. Results
4.1. Descriptive statistics and preliminary associations

Descriptive statistics and bivariate correlations for all study vari-
ables are presented in Table 1. Participants consumed, on average, al-
most six drinks on their heaviest drinking occasion in the past month
(SD = 5.84). They reported drinking almost four drinks on a typical
occasion (SD = 1.89), on average, and drinking on a mean of ap-
proximately 10 days in the last month (SD = 8.94). Participants re-
ported approximately 1.4 heavy drinking episodes in the past month, on
average (SD = 1.93). Both COVID-19-related perceived threat and
psychological distress showed significant bivariate associations with all
four drinking indices. Men and women did not differ in their COVID-19-
related perceived threat or psychological distress (ps > 0.30); how-
ever, men reported greater drinking on all four indices (ps < 0.01).

4.2. Primary analyses

The psychological distress associated with COVID-19 — and not
perceived threat of COVID-19 — was significantly related to a greater
maximum number of drinks consumed, RR = 1.07, Z = 3.66,
p < .001, drinks consumed on a typical occasion, RR = 1.08,
Z = 4.06, p < .001, and number of drinking days in the past month,
RR = 1.08, Z = 3.72, p < .001. Both psychological distress and
perceived threat related to COVID-19 were associated with a greater
number of heavy drinking episodes (distress RR = 1.08, Z = 2.57,
p = .010, threat RR = 1.16, Z = 4.44, p < .001). The presence of
children at home was also related to a higher number of drinks on a
typical occasion, RR = 1.18, Z = 2.35, p = .019, as well as a greater
number of heavy drinking episodes, RR = 1.67, Z = 4.37,p < .001.
All main effects except for children on typical drinking quantity con-
tinued to be significant after the Bonferroni correction (Table 2).

4.3. Moderation by gender

The association between COVID-19 psychological distress and both
peak number of drinks and typical number of drinks per occasion were
moderated by gender. These interactions were maintained after the
Bonferroni correction. COVID-19 psychological distress was not differ-
entially linked to drinking frequency and heavy drinking episodes
among men and women. In the case of significant interactions, the same
pattern emerged (see Figs. 1 and 2). COVID-19 psychological distress

was only associated with greater drinking for women (peak drinks
RR = 1.13,Z = 4.82,p < .001; typical drinks RR = 1.16, Z = 5.59,
p < .001), whereas COVID-19 psychological distress was unrelated to
drinking for men (peak drinks RR = 1.02, Z = 0.58, p = .562; typical
drinks RR = 1.01, Z = 0.32, p = .746). Thus, every one-unit increase
in COVID-19-related psychological distress was associated with a 13%
increase in women’s number of drinks consumed during their heaviest
drinking occasion and a 16% increase in women’s number of drinks on
a typical occasion in the past month.

5. Discussion

Our results provide preliminary evidence that indices of COVID-19-
related stress, particularly psychological distress, are associated with
drinking behavior. Further, two of these associations — the two related
to quantity consumed — are more pronounced for women than men,
consistent with previous literature suggesting that the use of alcohol to
cope with distress is more relevant to women’s than men’s drinking
(Kuntsche et al., 2015). In both interactions, at low levels of COVID-
related psychological distress, men display the usual pattern of drinking
more than women (Stewart et al., 2009). However, as distress related to
COVID-19 increases, women’s drinking “catches up” with or converges
with that of the men (see Figures). Gender convergence refers to the
observation that women’s drinking has been, over recent decades,
catching up with men’s drinking as women face the stressors that were
historically the domain of men (e.g., career stressors) (see Stewart et al.,
2009). Our results suggest that exposure to a widespread situational
stressor (i.e., COVID-19 psychological reactions) is having a similar
effect of leading women to catch up to men in terms of their drinking
behavior across several different indices. This gender convergence in
heavy drinking at high levels of COVID-19-related distress is very
concerning given that similar quantities of alcohol in women and men
result in greater adverse effects for women (e.g., liver and heart disease)
(Stewart et al., 2009). Interestingly, psychological distress related to
COVID-19 was similarly related to increased drinking frequency and
heavy drinking among men and women, suggesting that while women
may drink more on a typical and heavy drinking occasion (peak and
typical quantity), both men and women drink more often (in general
and heavy drinking) in response to experiencing pandemic-related
stress. We need to monitor the drinking quantity particularly in re-
sponse to pandemic-related distress among women and the drinking
frequency and heavy drinking frequency of those experiencing pan-
demic-related distress regardless of their gender.

While not a primary hypothesis, results also suggest that the pre-
sence of children in the home during the pandemic is related to in-
creased drinking behavior among American adults. Although contrary
to pre-pandemic research indicating that parents are less likely than
non-parents to exceed guidelines for both lifetime and short-term al-
cohol risk (Bowden et al., 2019), our finding is particularly interesting
given the increased burden that many parents are feeling as they na-
vigate their own job as well as home-schooling their children. It is
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Table 2
Negative Binomial Regression Models Evaluating COVID-Related Threat and Psychological Impact on Alcohol Use.
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Step Predictor B SE(b) z p RR RR 95% CI
Outcome: Peak Number of Drinks on One Occasion
1 Stay-at-home order 0.144 0.136 1.06 0.289 1.155 0.885, 1.507
Gender 0.361 0.062 5.87 < 0.001 1.435 1.272, 1.619
Age —-0.007 0.003 -2.32 0.020 0.993 0.987, 0.999
Children in home 0.073 0.067 1.09 0.275 1.076 0.943, 1.227
COVID-19 threat 0.015 0.019 0.76 0.449 1.015 0.977, 1.054
COVID-19 distress 0.066 0.018 3.66 < 0.001 1.068 1.031, 1.106
2 COVID-19 threat x Gender —0.050 0.039 -1.30 0.192 0.951 0.882, 1.026
COVID-19 distress x Gender —-0.103 0.036 —2.87 0.004 0.902 0.841, 0.968
Outcome: Number of Drinks on Typical Occasion
1 Stay-at-home order 0.027 0.139 0.19 0.848 1.026 0.782, 1.348
Gender 0.357 0.063 5.63 < 0.001 1.429 1.262, 1.351
Age —0.004 0.003 -1.16 0.248 0.996 0.990, 1.003
Children in home 0.164 0.070 2.35 0.019 1.179 1.028, 1.351
COVID-19 threat 0.031 0.021 1.49 0.137 1.031 0.990, 1.074
COVID-19 distress 0.076 0.019 4.06 < 0.001 1.079 1.040, 1.120
2 COVID threat x Gender —-0.014 0.041 -0.35 0.729 0.986 0.910, 1.068
COVID-19 distress x Gender —0.136 0.037 —3.66 < 0.001 0.873 0.811, 0.939
Outcome: Number of Days Consuming Alcohol
1 Stay-at-home order —-0.007 0.148 —0.05 0.960 0.993 0.743, 1.326
Gender 0.200 0.068 2.94 0.003 1.221 1.069, 1.396
Age 0.004 0.003 1.23 0.219 1.004 0.998, 1.011
Children in home 0.021 0.075 0.28 0.781 1.021 0.881, 1.183
COVID-19 threat 0.023 0.023 1.02 0.308 1.024 0.979, 1.070
COVID-19 distress 0.077 0.023 3.72 < 0.001 1.081 1.037, 1.126
2 COVID threat x Gender 0.016 0.046 0.35 0.725 1.016 0.928, 1.113
COVID-19 distress x Gender —-0.037 0.042 —0.88 0.381 0.964 0.887, 1.047
Outcome: Number of Heavy Drinking Episodes
1 Stay-at-home order —-0.095 0.220 -0.43 0.665 0.909 0.591, 1.398
Gender 0.547 0.103 5.32 < 0.001 1.728 1.412, 2.114
Age -0.035 0.005 —6.38 < 0.001 0.966 0.955, 0.976
Children in home 0.515 0.118 4.37 < 0.001 1.673 1.328, 2.108
COVID-19 threat 0.149 0.034 4.44 < 0.001 1.161 1.087, 1.240
COVID-19 distress 0.076 0.030 2.57 0.010 1.079 1.018, 1.144
2 COVID threat x Gender -0.132 0.068 -1.94 0.053 0.877 0.767, 1.002
COVID-19 distress x Gender —0.065 0.059 -1.10 0.273 0.937 0.834, 1.052
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COVID-19 Related Psychological Distress

Fig. 1. COVID-19 psychological distress associated with peak number of drinks
consumed on heaviest recent drinking occasion for women only. RR = Rate
ratio. *** p < .001.

possible that having children in the home to care for and educate during
the pandemic increases role overload, which has been linked previously
with heavier alcohol use (Abbey et al., 1993). Indeed, prior research
suggests that having children at home during the pandemic increases
psychological distress (Kisely et al., 2020; Shevlin et al., 2020), which
our results link to more frequent and heavier drinking.

Notes. RR = Rate Ratio. 95% CI = confidence interval of IRR. Gender was coded 0 = female, 1 = male. Statistically significant (p < .05) predictors are bolded.
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Fig. 2. COVID-19 psychological distress associated with typical number of
drinks consumed on a given occasion for women only. RR = Rate ratio. ***
p < .001.

5.1. Limitations and future directions

Despite making important contributions to the field, this study is not
without limitations. First, our cross-sectional design precludes making
assumptions about temporality or causality of the association between
COVID-19-related stressors and drinking. Further, given this data was
collected close to the start of social distancing measures in the U.S., we
may not have captured routine behavior established once people have
settled into the new reality of the pandemic and social distancing.
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Future research should continue to look at alcohol use trends across
time as the pandemic continues to affect daily life. Further, a more
comprehensive assessment of COVID-related threat and psychological
distress would provide a more nuanced evaluation of what specific
aspects of the pandemic experience are most strongly related to
drinking behavior. Additionally, this sample comprised American
adults cohabiting with a romantic partner, who were already regular
drinkers, and who worked at least 20 h per week, which may limit
generalizability of the results. Moreover, we cannot rule out that the
greater reactivity of women’s drinking to the COVID-19 stressors was
secondary to greater “room to move” in the women’s drinking data;
however, this seems unlikely given that the men’s average values on the
four drinking indices were nowhere close to ceiling (see Table 1 for
means). Finally, while the pattern of findings is consistent with pre-
dictions emerging from the Self-Medication Hypothesis (Khantzian,
1997), we did not assess drinking motives during the pandemic period;
future studies should directly assess the relations of COVID-19-related
psychological distress with coping-motivated drinking (Cooper et al.,
2016).

In support of previous literature, including a recent correspondence
published in The Lancet suggesting that alcohol use during this pan-
demic may be a major public health concern (Clay & Parker, 2020), our
results validate that mental health and associated alcohol use during
the pandemic are of worthy of attention. As the pandemic continues to
evolve, continued monitoring should be conducted, particularly among
women. Ongoing monitoring will help determine the long-term mental
health and alcohol-related public health impacts of the COVID-19
pandemic among adults, particularly in light of previous findings from
SARS that increases in substance use to cope with the pandemic may
persist beyond the pandemic (Wu et al., 2009).
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