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INTRODUC TION

The COVID-19 pandemic has affected the United States since 
March 2020 with about 380,000 COVID-19 deaths and an esti-
mated 522,000 excess deaths occurring in 2020 (Woolf et al., 2021). 

Significant economic and social impacts occurred in all states with 
an initial steep rise in the unemployment rate followed by a slower 
and incomplete recovery, as well as particularly large impacts on re-
duced labor force participation by women (Albanesi & Kim, 2021). 
Compared to 2019 rates, ED visits for disaster-associated mental 
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Abstract
Background: Surveys of changes in drinking during the COVID-19 pandemic have 
primarily relied on retrospective self-report. Further, most such surveys have not 
included detailed measures of alcohol use patterns, such as beverage-specific con-
sumption, nor measures of alcohol use disorder (AUD) symptoms that would allow a 
comprehensive understanding of changes in alcohol use.
Methods: Data from 1819 completed interviews from the N14C follow-up survey to 
the 2019 to 2020 National Alcohol Survey (N14) were conducted between January 30 
and March 28, 2021. Questions on alcohol use from the Graduated Frequency series, 
beverage-specific quantity and frequency, and DSM-5 AUD items were asked in both 
surveys and used to estimate changes from pre-pandemic drinking to drinking during 
the pandemic. Analyses focus on changes in these measures over time and compari-
sons between key subgroups defined by gender, race/ethnicity, and age.
Results: Key findings include particularly large increases in drinking and AUD for 
African Americans and women, reduced drinking and heavy drinking prevalence 
among men and White respondents, and a concentration of increased drinking and 
AUD among respondents aged 35 to 49. Increases in alcohol use were found to be 
driven particularly by increases in drinking frequency and the consumption of spirits.
Conclusions: Results confirm prior findings of overall increases and subgroup-specific 
changes, and importantly, provide detailed information on the patterns of change 
across major socio-demographic subgroups. Substantial increases in the prevalence 
of DSM-5 moderate to severe AUDs are a novel finding that is of particular concern.
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health conditions, suicide attempts, and drug overdoses increased 
(Holland et al., 2021). This mortality, economic, and health im-
pacts have disproportionately affected African American, Hispanic, 
and Native American communities and other vulnerable groups 
(Karmakar et al., 2021; Okonkwo et al., 2021). Many Americans were 
also essential workers who were required to work in grocery, food 
service, shipping, and health care settings throughout the period.

In the early months of the pandemic, many states instituted stay-
at-home orders, and office closures for nonessential businesses, 
school closures, and restaurant, bar, and other public, indoor gather-
ing space closures continued into 2021 in many places (Chernozhukov 
et al., 2021). Alcohol policy changes included the closing of bars for 
long periods in some states and periodically in others, reduced or 
prohibited indoor dining at restaurants, and cancellation of most 
large events through 2020. However, most off-premise retail alcohol 
outlets remained open throughout 2020 and many states allowed 
new or expanded alcohol delivery and to-go drinks from bars and 
restaurants. Data from government-controlled states on spirits sales 
show an increase of 6.6% in 9-L cases for April 2020 through March 
2021 from the prior 1-year period (personal communication from 
National Alcohol Beverage Control Association). This included both 
on- and off-premise sales. Yet, there was wide state variability, with 
declines in a few states (such as Pennsylvania, where retail stores 
closed temporarily in the early months of the pandemic) and large 
increases in others (such as Mississippi, where sales rose by 19%). 
Data on state alcohol sales for March through December 2020 pro-
vided by the National Institute on Alcohol Abuse and Alcoholism 
for 12 states also indicate an increase in spirits sales compared to 
the 2017 to 2019 average for the same months (National Institute 
on Alcohol Abuse & Alcoholism, 2021). Changes in wine sales were 
more variable, with declines in 3 of 10 months and increased sales 
overall; beer sales declined in 7 of the 10 months. Nielsen household 
data on alcohol sales expenditures also show increased retail sales 
after April 2020 for all beverage types, with a particularly large in-
crease for spirits (Lee et al., 2021).

Survey studies of drinking during the pandemic have primar-
ily relied on retrospective self-report (Barbosa et al., 2021; Pollard 
et al., 2020), which has been validated against longitudinal data in 
one study (Minhas et al., 2021), and most have not included detailed 
measures of alcohol use patterns, including beverage-specific con-
sumption, needed to comprehensively understand shifts in drinking 
behaviors. Despite these methodological limitations, certain key 
findings have emerged. First, both general and subgroup-specific 
increases in alcohol consumption and risky drinking have been es-
tablished (Weerakoon et al., 2021). These findings appear robust, 
and replicated in studies with a variety of designs, including conve-
nience samples (Capasso et al., 2021; French et al., 2020; Grossman, 
Benjamin-Neelon, et al., 2020) and more rigorous web panel samples 
(Barbosa et al., 2021; Pollard et al., 2020).

Second, subgroups showing differential increases in drinking in-
clude women and people of color. For example, a commercial panel 
study comparing a retrospective assessment of prepandemic drink-
ing in February to drinking in April 2020 found a 29% increase in 

alcohol volume, as well as increased prevalence of binge drinking 
and exceeding NIAAA recommended limits, with larger effect sizes 
among women and Black respondents (Barbosa et al., 2021). A study 
of adults aged 30 to 80 from the RAND American Life Panel found a 
14% increase in drinking days for those aged 30 to 59 and an increase 
in 4+ drinking days and alcohol problems among women aged 30 to 
59 from 2019 to early June 2020 (Pollard et al., 2020). However, 
most young adults’ reported decreased alcohol use in the early phase 
of the pandemic (e.g., through April 2020; Graupensperger et al., 
2021).

The current study will be one of the first to utilize longitudinal 
data from a representative sample of US adults to evaluate mul-
tifaceted changes in drinking patterns and alcohol use disorders 
(AUDs) prior to the pandemic. Data are drawn from the 2019 to 
2020 National Alcohol Survey (NAS; termed N14 as it is the 14th in 
the NAS series) and the associated follow-up survey covering the 
period from April 2020 to January/February 2021, the 2021 NAS 
COVID-19 Survey (N14C). Both used identical measures to assess al-
cohol consumption, including detailed drinking pattern assessments 
(the combined beverage Graduated Frequency measure and three 
beverage-specific quantity and frequency measures) as well as a 
DSM-5 AUD symptom scale. This permits quantification of changes 
in overall and beverage-specific drinking patterns and uses disorders 
for the population and for subgroups defined by gender, age, and 
race/ethnicity. Based on alcohol sales data and prior studies using 
survey data, we hypothesized there would be an increase in drink-
ing frequency and volume, including increases in spirits and wine, 
but not beer, consumption volume. We also expected to find larger 
increases in drinking volume for African Americans and women. The 
contribution of this study lies in the methodological rigor, attention 
to sub-group changes, and the coverage of beverage-specific con-
sumption and alcohol problems, which have remained understudied 
to date.

METHODS

Data

Data for the current study are from the latest wave of the cross-
sectional adult National Alcohol Survey (N14  hereafter) and a 
COVID-19 follow-up survey (N14C hereafter) of N14 participants 
who consented to be re-contacted. The N14 data collection was 
conducted from February 2019 to April 2020 (02 to 09/2019 pilot 
phase, 09/2019 to 04/2020 full-scale data collection) by the Alcohol 
Research Group (Reif et al., 2022). We note that there were 158 in-
terviews conducted after March 17, 2020, when a national alert on 
COVID-19 was issued, and sensitivity analyses removing these cases 
were compared to the presented results.

The N14 was a population-based survey of US noninstitution-
alized adults 18  years of age or older, with a sampling frame rep-
resenting 50  states and the District of Columbia. The N14 survey 
used two probability samples including (1) a random-digit-dialed 
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(RDD) cell phone telephone sample and (2) an address-based sam-
ple (ABS). These probability samples were supplemented with (3) 
a nonprobability sample was drawn from a prerecruited web panel 
(not included here, as respondents were not permitted by the panel 
provider to opt into the follow-up study). Interviews were conducted 
via telephone for the RDD sample and via a web questionnaire for 
all others, both available in English and Spanish. Telephone respon-
dents received a $15 or $25 Amazon.com gift code for completing 
the interview, depending on whether they were in an over-sample 
area (see below).

The data collection protocol for the ABS-push-to-web sample in-
volved three successive contacts: (1) an invitation letter with details 
for taking the Web survey, (2) a reminder postcard, and (3) a final 
reminder letter; the ABS respondents received a $1 in the invitation 
letter and a $20 Amazon.com gift code for completing the survey. 
The RDD and ABS samples were stratified into minority and non-
minority areas, with minority strata defined as census blocks with 
40% or more of the population identified as Black/African American 
or Hispanic/Latinx. Minority strata were oversampled to increase 
representation among these demographic groups. The average in-
terview duration was 40 min for the RDD interview and 36 min for 
the web survey. The N14 probability sample with completed data 
includes 1326 from the RDD telephone sample and 5184 from the 
ABS sample. The American Association for Public Opinion Research 
(AAPOR) COOP4 cooperation rate (The American Association for 
Public Opinion Research, 2011) for the combined RDD and ABS 
samples was 42.2%.

Of the 6510 N14 respondents recruited via ABS or RDD, 3146 
(48.3%) agreed to be re-contacted and were included in the N14C 
sample, with 2416 eligible from the ABS and 730 from the RDD sam-
ple. Starting on Januaury 28, 2021, all eligible respondents with a 
valid address were mailed an invitation letter with a $1 cash prein-
centive offering the opportunity to participate in the web survey, 
followed by reminder postcards as well as invitation/reminder emails 
or text messages. Respondents who completed the questionnaire 
were provided with a $10 Amazon.com gift code at the end of the 
web questionnaire. The N14C data collection began on January 30, 
2021 and concluded on March 28, 2021, with 1819 completed inter-
views (57.8% response rate). The fieldwork of both N14 and N14C 
was implemented under contract by ICF, Inc., of Fairfax Virginia.

Measures

Drinking and alcohol problem measures in N14

All major drinking and alcohol problem measures at baseline follow 
the NAS tradition using the last 12-month time frame. Current drinker 
status is defined by whether the respondent had any alcohol dur-
ing the last 12 months before the interview (Midanik & Greenfield, 
2003). All respondents were asked a usual frequency question 
“thinking of your overall drinking in the last 12 months, how often 
do you usually have any kind of beverage containing alcohol.” Those 

who answered “more than once a day,” “once a day” or “nearly every 
day” were included in Daily drinking.

All current drinkers were then asked the Graduated Frequency 
(GF) series (Greenfield, 2000; Greenfield et al., 2009) for all bev-
erages combined, on which a number of volumes and heavy drink-
ing measures are based. Following a 12-month maximum item 
(Greenfield et al., 2006) determining entry level for the GF series, 
frequencies of consuming (if the level is relevant) 12 or more, 8 to 
11, 5 to 7, 3 to 4 (3 and 4 drinks asked separately for women), and 1 
to 2 drinks of any kind of alcohol beverage during the last 12 months 
were elicited and coded as 14, 9.5, 6.0, 3.5 (3 and 4 for women), and 
1.5 drinks, respectively. These volume levels and their associated 
frequency of use, ranging from “every day or nearly every day” to 
“once in the last 12 months” were multiplied and summed to calcu-
late the total number of drinks consumed in the last 12 months for 
the measure of GF volume. Additionally, based on the above GF se-
ries drinking levels, GF volume was further subdivided into volumes 
derived from 1 to 2 drinks, 3 to 4 drinks, and 5+ drinks. Further, Any 5+ 
drinking is defined as having five or more drinks at least once in a day 
during the last 12 months. The GF volume and the 12-month maxi-
mum items were also used to define risky drinking as reporting more 
than 14 drinks weekly on average or 5 or more on any day during the 
last year for men, and more than 7 drinks weekly or 4 or more on any 
day for women.

A separate series of questions on beverage-specific alcohol 
consumption also was included in the NAS survey. Using the same 
format as the usual frequency described above, the respondents 
were also asked how often they consumed (separately) wine, beer, 
and spirits during the last 12 months, and the corresponding typical 
quantity question “on those days when you drink wine/beer/spir-
its, how many drinks do you typically have.” The usual frequency 
response was coded to the number of days wine/beer/spirits were 
consumed, ranging from 0 to 365. The usual frequency days and the 
typical number of drinks consumed for each beverage were multi-
plied to derive wine, beer, and spirits volumes separately, which were 
then summed to yield the total alcohol volume.

Finally, N14 current AUD criteria were based on the DSM-5 
definition (American Psychiatric Association, 2013) for the last 
12 months. The AUD scale includes symptoms in eleven domains: 
hazardous use, failure to fulfill major obligations, interpersonal 
problems, tolerance, withdrawal, drinking more than intended, un-
successful efforts to control use, giving up pleasures or interests to 
drink, spending a great deal of time in drinking, continued use de-
spite problems and craving. Mild AUD is defined as reporting symp-
toms in 2 or 3 domains, and moderate or severe AUD is defined as 
reporting symptoms in 4 or more domains.

Drinking and alcohol problem measures in N14C

All drinking and AUD measures in the N14C survey used the same 
format of questions as in N14, the only change being the reference 
timeframe. For all questions with a past 12-month timeframe in N14, 
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the respondents in the follow-up survey were asked about the pe-
riod “since April 1, 2020.” Thus, current drinking in N14C was de-
fined as having any alcohol from April 1, 2020 to the interview date, 
ranging from 10 to 12 months for N14C respondents. This slightly 
shortened timeframe for the follow-up survey (to indicate drinking 
and problems during the COVID-19 pandemic period) could affect 
the AUD measures as this allows less time for criteria to be fulfilled. 
However, drinking measures should be minimally affected, given 
that the 12-month timeframe coding was still applied.

Socio-demographic and COVID-19 impact measures

Socio-demographic measures of gender, age, race/ethnicity, and 
highest education achieved were only collected at baseline. Family 
income and marital status information were collected at both base-
line and follow-up. A series of COVID-19 impact measures were 
collected in the N14C survey, asking the respondents how the 
COVID-19 pandemic has changed various aspects of their life since 
April 1, 2020. These questions include whether the respondent or 
an immediate family member (separately) had been diagnosed with 
COVID-19, whether the respondent or someone in the household 
was an essential worker, whether the respondent or someone in the 
household had been laid off or unemployed or had hours or pay re-
duced at work. The respondent also was asked whether the house-
hold experienced difficulty paying rent or mortgage, whether the 
respondent had been occasionally or frequently without enough 
or good quality food, and whether access to extended family and 
trusted friends had experienced moderate or severe changes since 
April 1, 2020.

Data analysis

Analyses compare drinking and related problems for the pre-
Covid-19 period as reported in the N14 survey with the pandemic 
period as reported in the N14C survey. Drinking outcomes are di-
vided into two groups for both baseline and follow-up: dichotomous 
measures (e.g., current drinkers, risky drinking, etc.) for which the 
percent prevalence is presented, and continuous measures (e.g., 
average volume from GF, average volume from wine, beer, spirits, 
etc.) for which both samples means and standard errors are pre-
sented. To test differences in drinking outcomes between the base-
line and follow-up surveys, generalized estimating equation (GEE) 
models are fit to predict drinking outcomes using a time indicator 
(0 = baseline, 1 = follow-up), with its coefficient estimate indicating 
whether there are significant differences between pre- and during-
Covid-19 drinking and AUD. The GEE model accounts for within-
person correlation and survey sampling weights (described below). 
For dichotomous outcomes, a logistic model is used; for continuous 
outcomes, a Poisson model is fit, along with robust random errors 
used in statistical inference to adjust for potential downward bias 
in (nonrobust) standard errors in the presence of over-dispersion 

(Cameron & Trivedi, 2013). As a sensitivity analysis, a linear model 
also was fit for continuous measures, with results very similar to the 
Poisson models (results available upon request). All pre- and during-
Covid-19 comparison analyses were conducted for the total N14C 
sample, then for groups defined by gender, age (18 to 34, 35 to 49, 
and 50+), and race/ethnicity (non-Hispanic White, Non-Hispanic 
Black, and Hispanic), separately. Power considerations allowed three 
age groups that were based on substantively meaningful cut-points 
with relatively similar sample sizes across groups. Preliminary analy-
ses considered a 35 to 54 group, but the 35 to 49 group highlights 
the largest increases in drinking and problem measures. To formally 
test whether pre- and during-Covid-19 drinking differences signifi-
cantly varied by subgroup, the demographic group indicator and its 
interaction with time were entered in the GEE model. Significant in-
teractions suggest differences in drinking are significant between 
two groups (men vs. women; age 34 to 49 or 50+ vs. age 18 to 
34 as reference; Black or Hispanic vs. White as reference). While 
a large number of statistical tests were conducted across drinking 
outcomes and by demographic subgroups multiple comparison ad-
justments were not made. Adjusting p-values to account for multiple 
comparisons, despite advantages in reducing type-I error, has been 
criticized for reasons including sacrificing power and difficulty in de-
fining a number of tests and selecting the best adjustment approach 
(Feise, 2002; Rothman, 1990). Particularly, an adjustment may not 
be desirable for exploratory studies (Althouse, 2016) like the current 
analysis. Readers should always be aware that significant results are 
subject to errors of chance and need to be considered together with 
the magnitude of the effect size.

All analyses were performed in STATA, (StataCorp, 2019) ap-
plying sampling weights. Construction of N14C sampling weights 
started with the basic design weights for all N14 ABS and RDD re-
spondents. These basic weights account for the initial disproportion-
ate probability of selection caused by a number of telephone lines in 
a household (RDD) and the number of eligible adults in a household 
(RDD and ABS), and adjustment for oversampling of high-density mi-
nority strata (for both RDD and ABS frames). Next, adjustments for 
nonresponse specific to N14C were made in two steps: (1) agreeing 
to be contacted for a follow-up survey and (2) completing the fol-
low-up survey. A propensity score (PS) model was fit to adjust for the 
two stages of nonresponse/attrition sequentially. For the first stage, 
N14 respondents who lived in the South, were in the CATI sample, 
were infrequent spirits drinkers and had worse general health were 
more likely to agree to be contacted. At the second stage, partici-
pants who were successfully followed were statistically more likely 
to be female, have higher levels of education, report being married 
or cohabitating, report past-year spirits drinking, were in the ABS 
sample and report a higher quality of life than those who were el-
igible and not included in N14C. Race/ethnicity, wine drinker, and 
beer drinker were not significant in either model. PS stratification 
was conducted by grouping PS into quintiles and ratio-adjusting re-
spondents to the total within each quintile. As the final weighting 
step, we poststratified the weighted N14C sample into demographic 
categories and ratio-adjusted the weights, so that the final weighted 
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sample matched the population with those demographic character-
istics from the most recent American Community Survey. A raking 
algorithm iteratively calibrated with the weighted sample to match 
the population on the dimensions of gender by age, region, gender 
by race/ethnicity, age by race/ethnicity, education, and gender by 
marital status.

RESULTS

Table 1  shows the socio-demographic representativeness of the 
weighted sample and highlights substantial COVID-19 impacts. We 
present these selected COVID-19 impacts here to illustrate the de-
gree to which the sample experienced these relevant changes in 
drinking patterns and problems. More detailed results and statisti-
cal tests of comparisons between subgroups and the modeling of 
relationships between impacts and alcohol outcome measures are 
addressed in separate analyses. About 11% of the sample reported 
having COVID-19 infection, with an additional 20% who reported 
having an immediate family member who was ill. More than half of 
the sample had an essential worker in their household, and more 
than half felt that their access to family and friends was moderately 
or severely changed. About a third of households had difficulty pay-
ing housing costs or had at least one member who lost a job and/or 
had reduced pay.

The results of analyses comparing alcohol measures from the 
pre-COVID-19 period assessment to the COVID-19 period assess-
ment are shown in Table 2 for the full sample and for men and women 
separately. Overall results indicate increased alcohol use, with sig-
nificantly greater wine and spirits drinking days and volume, as well 
as total volume from the beverage-specific measures. At the same 
time, there were also significant reductions in the prevalence of any 
drinking, risky drinking, and having any 5+ days. Importantly, how-
ever, large and significant increases were found for the prevalence 
of daily drinking and for moderate/severe AUD. This concentration 
of drinking, with fewer participating but increases among those who 
continue to drink, is particularly found among men, as women show 
small and nonsignificant changes in the prevalence of any and heavy 
drinking. Increases in drinking frequency and volume are generally 
similar for both genders, with the exceptions of wine volume and 
volume from days consuming 1 to 2 drinks, which are only signifi-
cant for women. Further, the significant increase in moderate or se-
vere AUD is only significant for women. Additional posthoc analyses 
were conducted to examine the eleven AUD symptom domains sep-
arately. Significant increases were found for seven of them: failure 
to fulfill major obligations (0.9% to 2.0%, p = 0.017), interpersonal 
problems (2.5% to 4.4%, p  =  0.002), drinking more than intended 
(5.2% to 7.1%, p = 0.023), unsuccessful efforts to control use (1.6% 
to 3.2%, p < 0.001), giving up pleasures or interests to drink (1.7% 
to 2.6%, p = 0.027), spending a great deal time in drinking (1.1% to 
2.0%, p = 0.011), and craving (2.1% to 3.5%, p = 0.040).

Dividing the sample into three age groups illustrates differences 
in changes across age, as shown in Table 3. The youngest group aged 

18 to 34 has the largest and only significant reductions in risky and 
5+ drinking, but also large and significant increases in daily drink-
ing prevalence and spirits drinking days, indicating a concentration 

TA B L E  1  Demographics and COVID-19 impacts for the 
NAS2019-20 N14C follow-up sample (weighted %)

Total 
(n = 1819)

Men 
(n = 636)

Women 
(n = 1182)

Gender male 48.3% – –

Age group

18 to 34 29.3 30.5% 28.1%

35 to 49 24.9 25.2 24.6

50+ 45.9 44.3 47.3

Race/ethnicity group

White 64.4 65.0 63.9

Black 12.6 11.8 12.3

Hispanic 14.7 14.8 14.5

Other 8.4 8.4 8.4

Education group

HS grad or less 28.8 27.2 30.3

Some college 39.4 39.6 39.3

College grad 31.8 33.3 30.5

Family incomea

≤$20 k 17.8 16.5 19.4

$20,001 to 40 k 20.5 17.9 22.9

$40,001 to 60 k 23.0 23.6 22.4

$60,001 to 80 k 13.0 14.0 12.1

>$80 k 25.5 28.1 23.2

Marital statusa

Married/cohabit 58.4 60.5 56.4

Separated/divorced 15.3 12.8 17.7

Widowed 5.0 2.8 7.2

Never married 21.3 24.0 18.8

Respondent had 
COVID-19

10.6 10.4 10.7

Immediate family had 
COVID-19

30.5 29.7 31.2

Someone in household 
essential worker

52.1 50.7 53.5

Someone in household 
lost job

31.8 31.5 32.2

Someone in household 
had reduced pay

35.0 35.1 34.9

Had difficulty paying rent 
or mortgage

36.1 35.3 36.9

Occasionally/frequently 
without enough food

8.2 6.3 10.1

Access to extended 
family or friends was 
moderately/severely 
changed

55.0 54.8 55.2

aBaseline measures.
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of drinking in this population. Still, the largest increases are seen 
in the 35 to 49 age group, with significantly increased volume on 
both the GF- and beverage-specific total volume measures, and on 
the wine and spirits frequency and volume measures. Of particular 
concern for this group of adults in middle adulthood are findings of 
an 82% increase in alcohol volume from 5+ drinking days and a 62% 
increase in the prevalence of moderate or severe AUD. A signifi-
cant reduction in any drinking was found for the 50 and older age 
group, along with an increase in daily drinking. Spirits use frequency 
and volume of drinks were also found to increase significantly for 
those 50 and older. We have presented the patterns of change in 
drinking focusing on specific subgroups to facilitate interpretation. 
For comparison across groups, we acknowledge that one subgroup 
showing significant results while the other does not may suggest 
the interaction between the two groups is significant, while in many 
cases they are not as tests of interactions are generally less power-
ful and the nonsignificant changes are often in the same direction. 
Significant results between subgroups (e.g., 35 to 49 and 50+ vs. 
18 to 34) are indicated in the tables and full interaction effects are 
shown in Tables S1–S3.

Analyses for the largest US racial/ethnic subgroups are pre-
sented in Table 4, illustrating different patterns of change in each 
group. Hispanic respondents had no significant changes in any of 
the drinking measures. The largest changes were seen for Black re-
spondents, with significant increases in all of the alcohol volume and 
frequency measures with the exception of beer drinking days. Large 
increases also were found in the prevalence of daily drinking and 
moderate or severe AUD. White respondents displayed the same 
pattern of increased concentration as seen in the overall results, 
with more drinking among fewer drinkers. Tests of differences in 
changes between Black and White populations confirmed larger in-
creases among Black respondents.

Sensitivity analyses were performed excluding the 158 respon-
dents whose N14 baseline interview was on March 17, 2020 or later, 
when the US public received the first COVID-19 national alert. The 
results essentially remained the same. For the White respondents, 
differences in any 5+, wine and spirits volume, and total volume 
from all beverages that had been significant at the 0.05 level became 
marginally significant (p < 0.10), but the direction of change stayed 
the same. Note that this change in statistical significance may be 

TA B L E  2  Comparison of alcohol consumption and alcohol use disorders across pre- and post-COVID-19 period for total sample and by 
gender

Total (n = 1819) Men (n = 636) Women (n = 1182)

Pre-COVID Post-COVID Pre-COVID Post-COVID Pre-COVID Post-COVID

Drinking measures in %

Current drinkera 72.7% 70.1%* 74.1% 69.2%** 71.3% 70.9%

Risky drinking 29.6 25.8* 29.1 23.9* 30.0 27.7

Any 5+ 21.9 19.2* 27.2 22.1* 17.1 16.4

Daily drinking 6.3 9.6** 6.7 10.6** 5.9 8.8**

AUD mild 5.1 6.0 5.7 6.6 4.4 5.4

AUD moderate/severe 2.3 3.9** 2.6 4.1 2.0 3.6**

Alcohol consumption in mean (SE)

Graduated frequency measures

GF volume 176.8 (13.7) 202.1 (14.2) 191.0 (23.3) 218.1 (23.9) 163.6 (15.0) 187.2 (15.9)

Volume from 1 to 2 
drinks

55.5 (3.4) 63.0 (3.7)* 63.4 (5.4) 66.0 (5.8) 48.1 (4.1) 60.3 (4.7)**

Volume from 3 to 4 
drinks

49.0 (4.8) 52.4 (5.3) 38.0 (4.8) 44.6 (6.6) 59.4 (8.0) 59.8 (8.3)

Volume from 5+ drinks 72.3 (11.6) 86.6 (11.9) 89.6 (21.4) 107.5 (21.2) 56.1 (10.2) 67.2 (11.8)

Beverage-specific QF measures

Beer drinking days 23.3 (1.7) 24.3 (1.9) 30.9 (2.9) 30.3 (3.1) 16.1 (1.8) 18.8 (2.1)

Beer volume 68.8 (6.4) 75.3 (7.4) 88.8 (10.6) 93.5 (11.5) 50.1 (7.6) 58.4 (9.5)

Wine drinking days 23.9 (1.6) 27.2 (1.8)* 21.5 (2.3) 24.8 (2.8) 26.2 (2.3) 29.3 (2.3)

Wine volume 48.7 (3.7) 64.4 (6.7)** 45.3 (5.4) 60.9 (11.8) 52.0 (5.1) 67.7 (6.7)**

Spirits drinking days 17.4 (1.6) 23.5 (2.3)** 20.1 (2.3) 26.7 (3.4)** 14.9 (2.3) 20.4 (3.1)**

Sprits volume 45.5 (5.1) 67.7 (8.6)** 53.2 (7.5) 77.9 (13.2)** 38.4 (7.0) 58.2 (11.1)*

Total volume wine/
beer/spirits

162.9 (10.4) 207.3 (14.8)** 187.4 (16.4) 232.2 (24.4)** 140.1 (13.1) 184.1 
(17.3)**

*p < 0.05, **p < 0.01, pre- and post-COVID comparison.
aSignificant interaction (p < 0.05) between men and women on change in drinking.
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due to the reduction in sample size rather than a change in the mag-
nitude of difference. For example, the mean wine volume in Table 4 
was 53.6 versus 68.9 drinks pre- and during the COVID-19 period, 
respectively, and in the sensitivity analysis it was 53.3 versus 68.8 
drinks, respectively. Separately, sensitivity analyses removing 251 
respondents from the N14 RDD telephone sample were estimated 
with consistent results. Further, the issue of seasonal effects on alco-
hol consumption was considered in the comparison of N14 respon-
dents across three periods: February to August 2019, September to 
December 2019, and January to April 2020. No significant seasonal 
differences were observed. For example, mean volume from the GF 
series was 182.4, 200.8, and 212.2 (p = 0.359) for the three groups 
respectively, and mean beverage-specific volume was 193.5, 206.4, 
and 213.9 (p = 0.650).

DISCUSSION

The N14C follow-up study is unique in assessing detailed alcohol use 
patterns and AUD symptom measures in the same individuals for 
comparable periods prior to and during the COVID-19 pandemic. Our 

longitudinal survey highlights particularly large increases in drinking 
and AUD for African Americans and women, reduced drinking and 
heavy drinking prevalence among men and White respondents, and 
a concentration of increased drinking and AUD among those aged 
35 to 49. Our results further show increases in alcohol use were 
driven by increases in drinking frequency overall, spirits consump-
tion overall, and wine consumption among women. Significant in-
creases in moderate/severe AUD involved increases in seven of the 
eleven AUD symptom domains, suggesting changes along with a va-
riety of pathways including interpersonal, control, and physiological 
criteria. It will be essential to monitor whether interpersonal prob-
lems caused by alcohol are short-term and resolve as the pandemic 
subsides, as well as whether cravings and uncontrolled use continue 
long-term. These results confirm prior findings of overall increases 
and subgroup-specific changes, and, importantly, provide more 
detail on the patterns of change across major socio-demographic 
subgroups. Both alcohol sales studies and population surveys have 
consistently indicated that alcohol consumption in the United States 
rose during the 2020 COVID-19 pandemic period. Key findings of 
prior studies include increased alcohol sales, and of spirits especially, 
(Castaldelli-Maia et al., 2021; National Institute on Alcohol Abuse & 

TABLE  3 Comparison of alcohol consumption and Alcohol Use Disorders pre- and post-COVID by age group

18 to 34 (n = 573) 35 to 49 (n = 525) 50+ (n = 721)

Pre-COVID Post-COVID Pre-COVID Post-COVID Pre-COVID Post-COVID

Drinking measures in %

Current drinker 75.9% 76.0% 74.5% 71.1% 69.5% 65.8%*

Risky drinking 40.6 34.1* 33.5 32.1 20.4 17.2

Any 5+ 33.1 26.7** 25.1 25.7 13.1 10.8

Daily drinking 4.1 8.2** 6.7 9.8 7.4 10.5**

AUD mild 8.1 8.4 5.9 5.7 2.7 4.6

AUD moderate/severe 4.4 6.3 1.8 4.7** 1.2 1.8

Alcohol consumption in mean (SE)

Graduated frequency measures

GF volumea 222.5 (33.0) 208.7 (27.1) 168.5 (18.8) 247.2 (26.3)** 152.2 (18.3) 173.5 (21.1)

Volume from 1 to 2 
drinks

49.5 (4.7) 57.7 (5.9) 58.8 (6.0) 65.4 (6.7) 57.5 (5.8) 65.2 (6.2)

Volume from 3 to 4 
drinksa

55.4 (7.2) 44.7 (6.3) 51.6 (6.9) 76.3 (10.9)* 43.6 (8.6) 44.4 (9.2)

Volume from 5+ drinksa 117.6 (30.9) 106.3 (25.7) 58.1 (13.0) 105.5 (19.4)** 51.0 (14.0) 63.8 (17.2)

Beverage-specific QF measures

Beer drinking days 26.3 (2.9) 26.9 (3.8) 27.5 (4.2) 29.3 (4.0) 19.0 (2.3) 20.0 (2.4)

Beer volume 86.4 (13.5) 90.8 (16.0) 76.6 (12.2) 99.0 (16.0) 53.4 (8.8) 52.6 (8.9)

Wine drinking days 19.5 (2.1) 22.2 (2.3) 20.5 (2.5) 28.6 (3.7)* 28.6 (3.0) 29.5 (3.1)

Wine volume 43.1 (5.4) 50.9 (6.1) 48.8 (8.5) 75.9 (11.3)** 52.3 (5.7) 66.8 (12.6)

Spirits drinking days 14.1 (1.7) 20.6 (3.8)* 19.5 (2.5) 28.4 (4.7)* 18.4 (3.1) 22.6 (3.5)**

Sprits volume 44.8 (7.0) 62.6 (15.9) 50.2 (8.0) 98.9 (21.1)** 43.5 (9.2) 54.0 (10.6)*

Total volume wine/
beer/spirits

174.1 (19.1) 204.2 (26.2) 175.0 (19.4) 273.8 (34.4)** 149.2 (16.0) 173.3 (20.2)

*p < 0.05, **p < 0.01, pre- and post-COVID comparison.
aSignificant interaction (p < 0.05) between 18 to 34 and 35 to 49 on change in drinking.
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Alcoholism, 2021), and survey data suggest an increased frequency 
of drinking occasions as the main source of increased consumption, 
with the largest increases among women and African Americans 
(Barbosa et al., 2021).

Increases in drinking during the pandemic in the United States 
appear to have built on observed trends in alcohol use, which should 
be considered in evaluating changes (Jager & Keyes, 2021). Prior to 
2020, per capita apparent alcohol consumption in the United States 
had generally been increasing for over 20 years after earlier reduc-
tions from the 1970s and early 1980s epoch, with increases in wine 
and spirits along with declines in beer sales (Martinez et al., 2019; 
Slater & Alpert, 2021). This overall increase has occurred despite sub-
stantial declines in underage drinking and binge drinking (Jang et al., 
2017; Ng Fat et al., 2018), and has been driven in part by increas-
ing heavy drinking among middle-aged and older adults (Breslow 
et al., 2017; Grucza et al., 2018; Han et al., 2017). Women, African 
Americans, and those in lower educational attainment groups have 
also been found to have had notable increases over the past several 
years and decades (Dawson et al., 2015; Grant et al., 2017; Grucza 

et al., 2018; Keyes et al., 2019). These increases in drinking have 
been accompanied by even larger increases in alcohol-related mor-
bidity (Moon et al., 2020; White et al., 2018) and mortality for mid-
dle and older age groups, (Spillane et al., 2020; White et al., 2020) 
indicating the salient health consequences of chronic heavy drinking 
at these ages. Changes in alcohol use during the COVID-19 crisis 
appear to have accelerated existing trends with the largest pre–post 
increases occurring in the age, gender, and race/ethnicity, subgroups 
already experiencing increases in alcohol use, and spirits accounting 
for the largest share of increased use.

Increases in drinking during the 2020 pandemic period occurred 
mainly through increased frequency of drinking. This suggests that 
reductions in commuting, travel, and social and recreational activi-
ties allowed more time for drinking with reduced constraints, such as 
the need to drive between activities, and was aided by having more 
time at home. Changes in alcohol policy allowing increased deliv-
ery and to-go options may also have facilitated increased drinking. 
While there is limited information from the United States on the im-
pact of alcohol policy changes, a New Zealand survey from April to 

TA B L E  4  Comparison of alcohol consumption and alcohol use disorders pre- and post-COVID by race/ethnicity groupa

White (n = 1105) Black (n = 307) Hispanic (n = 228)

Pre-COVID Post-COVID Pre-COVID Post-COVID Pre-COVID Post-COVID

Drinking measures in %

Current drinkerb,c 74.4 69.5** 71.9 72.7 70.0 74.4

Risky drinking 29.1 25.3* 28.9 24.9 33.6 32.0

Any 5+ 21.5 18.6* 24.2 17.9 21.9 24.6

Daily drinking 6.9 10.8** 3.1 8.1* 8.1 7.6

AUD mild 4.8 6.0 5.9 7.3 5.9 4.8

AUD moderate/severe 2.7 4.5** 1.0 4.4** 2.0 1.5

Alcohol consumption in mean (SE)

Graduated frequency measures

GF volumea 186.1 (17.3) 206.0 (18.6) 133.2 (18.7) 262.6 (42.4)** 168.0 (31.7) 172.9 (33.3)

Volume from 1 to 2 
drinksa

62.7 (4.5) 67.4 (4.8) 31.3 (3.9) 58.8 (9.0)** 48.6 (9.5) 48.6 (8.8)

Volume from 3 to 4 
drinksa

45.6 (4.4) 48.3 (5.2) 38.5 (6.8) 75.8 (18.2)* 80.7 (24.3) 62.7 (22.8)

Volume from 5+ drinks 77.9 (15.1) 90.2 (16.7) 63.4 (13.8) 128.0 (32.8)* 38.7 (12.3) 61.6 (20.0)

Beverage-specific QF measures

Beer drinking days 24.9 (2.0) 26.2 (2.3) 16.3 (3.7) 25.4 (5.8) 23.8 (6.3) 15.7 (2.7)

Beer volume 77.9 (9.0) 83.0 (10.3) 42.9 (9.0) 71.9 (16.9)* 67.1 (16.1) 55.2 (12.5)

Wine drinking daysa 27.2 (2.2) 28.7 (2.3) 16.7 (2.9) 33.6 (5.7)** 20.1 (3.9) 19.9 (4.2)

Wine volumea 53.6 (5.0) 68.9 (9.6)* 34.3 (6.1) 83.9 (15.1)** 50.3 (10.8) 45.2 (9.7)

Spirits drinking days 17.9 (1.7) 21.9 (2.4)** 17.6 (3.4) 30.2 (5.9)** 17.4 (7.3) 24.4 (9.0)

Sprits volume 45.3 (5.5) 59.6 (9.3)* 47.8 (11.5) 104.8 (24.3)** 50.9 (21.9) 86.8 (35.0)

Total volume wine/
beer/spiritsa

176.6 (13.5) 211.3 (18.5)* 124.9 (18.5) 260.6 (48.0)** 168.0 (33.5) 186.9 (39.1)

*p < 0.05, **p < 0.01, pre- and post-COVID comparison.
a“Other” racial and ethnic groups who are neither White, Black or Hispanic were excluded from the analysis.
bSignificant interaction (p < 0.05) between White and Black groups on change in drinking.
cSignificant interaction (p < 0.05) between White and Hispanic groups on change in drinking.
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May 2020 found that 40% of respondents purchased alcohol online, 
about half of whom were new online purchasers and tended to be 
heavier drinkers (Huckle et al., 2021).

It is less clear why there were larger increases in drinking and AUD 
for some groups than others. Drinking among African Americans in-
creased the most dramatically in our sample. Potential explanations 
include increased trauma and stress associated with events such 
as the police killings of George Floyd and Breonna Taylor, and the 
resulting Black Lives Matter protests and counter-protests, dispro-
portionate COVID-19 illness and mortality and economic impacts 
(Millett et al., 2020; Yancy, 2020) and responses to discrimination ex-
periences (Desalu et al., 2019). Pandemic-specific stress (Grossman, 
Benjamin-Neelon, et al., 2020) and general stress appear to be as-
sociated with changes in drinking and alcohol problems during the 
pandemic period. For example, increases in risky drinking in a lon-
gitudinal cohort study were associated with racial tension, financial 
distress, psychological distress and virus-related stress (Lechner 
et al., 2021) and web surveys of a Mechanical Turk sample found 
increasing mean AUDIT scores each month from April to September 
2020 in areas with continued lockdown/stay at home orders, but 
not in those areas without such orders (Killgore et al., 2021). Anxiety 
and depression—including prior depression (Weerakoon et al., 
2021)—also are consistent correlates of increased alcohol consump-
tion during the pandemic (Capasso et al., 2021; Lechner et al., 2021). 
By contrast, monthly data on the frequency of drinking in the past 
week collected from March to June 2020 showed increasing drink-
ing frequency in states with relatively lower COVID-19 incidence, 
compared to the national median (McKetta et al., 2021).

Findings of no changes in Hispanic drinking were surprising in the 
context of disproportionate impacts on this group from COVID-19 
illness, mortality, and economic factors. Potentially being home with 
extended families, reductions in events and parties, higher pro-
portions of essential workers, and reduced incomes were factors 
in minimal drinking changes. Our findings contribute to the mixed 
evidence on changes in drinking in the Latinx community during 
COVID-19. A cross-sectional panel survey in the early pandemic pe-
riod of Spring 2020 reported that the increased or new initiation of 
substance use (including alcohol and other drugs) was highest among 
Latinx people compared to all other respondents (36.9% vs. 14.3% 
to 15.6%) (McKnight-Eily et al., 2021; Nesoff et al., 2021). Similarly, 
a longitudinal study assessing substance use early in the pandemic 
found Latinx respondents reported a higher prevalence of increased 
substance use to cope with the stress or emotions related to the 
pandemic (Czeisler et al., 2020). Conversely, a longitudinal study of 
young adults reported no significant increase in alcohol use among 
young Latinx adults (Schepis et al., 2021). It is possible that given 
the extended length of our survey increases in drinking in the early 
stages of the pandemic were not captured, and that any changes 
in alcohol use in the Latinx community dissipated as the pandemic 
progressed (Romm et al., 2021).

Particularly large increases were found among those aged 35 
to 49 while reductions in drinking and heavy drinking prevalence 
were seen for those 18 to 34. The 35 to 49 group may have been 

most impacted by increased working at home and reductions in 
other activities including children's activities along with increases in 
stressors. Those aged 35 to 49 were also found to have experienced 
the largest effects of economic loss on drinking and problems in a 
prior study of the Great Recession (Mulia et al., 2014). In the current 
study, reductions in the prevalence of drinking and 5+ drinking seen 
among those aged 18 to 34 and men may have been due to hours 
reductions, closures, and other limitations on bar and restaurant 
drinking, nightclubs, parties, and other events that are the main con-
texts for heavy drinking for some drinkers. These contexts are the 
most utilized by younger drinkers and some do not appear to have 
substituted home drinking for these.

Our findings also contribute to the international literature on 
changes in alcohol use during the 2020 COVID-19 period. Changes 
in drinking have varied internationally, with some countries show-
ing increased use and problems as has been seen in the United 
States, but others having reductions or no major changes. For ex-
ample, a UK panel study of middle-aged adults found increased 
drinking and high-risk drinking (Daly & Robinson, 2021) while 
studies from Norway and Finland found no changes in alcohol 
consumption or heavy drinking (Mäkelä et al., 2021). A systematic 
review of changes in substance use during the pandemic at the 
population level reported that increases and decreases in alco-
hol consumption occurred and that certain groups, such as those 
who were drinking heavily prior to the pandemic and those strug-
gling with mental health problems, were more likely to increase 
their alcohol and substance use (Schmidt et al., 2021). However, 
another systematic review of the international literature on alco-
hol and substance use during the pandemic noted a mixed pic-
ture of changes in alcohol use, and a clearer picture of increasing 
substance use (Roberts et al., 2021). Our findings similarly show 
that different segments of the population either increased or de-
creased their alcohol consumption and that these changes varied 
by demographic subgroup.

The results of this study are subject to limitations. The use of 
self-reports might lead to recall and social desirability biases, al-
though the use of most online surveys may have reduced bias nor-
mally associated with in-person surveys. Although our sample was 
weighted to be representative of the US adult population, biases 
from selection into the survey sample and attrition may not be fully 
addressed by weighting. Recall periods also differed between the 
surveys with 10 or 11 months for N14C compared to 12 months in 
N14. The use of the same response categories for alcohol use mea-
sures adjusts for this difference but measures of accumulated harms, 
such as AUD, could be biased downward in the shorter period. US 
alcohol use patterns have a seasonal variation with more drinking in 
the fall holiday season and more heavy occasions in summer (Cho 
et al., 2001). Although the use of past year measures may not fully 
address this issue (Mojica-Perez et al., 2019), sensitivity analyses of 
the N14  sample did not indicate seasonal bias in key measures. A 
strength of this study is the inclusion of two separate alcohol con-
sumption measures with one focused on the frequencies of varying 
quantities per day, capturing high-intensity occasions relevant to 
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AUD and acute harms, and the other on beverage-specific amounts, 
relevant to alcohol policies and some health outcomes. While both 
measures showed increases to N14C, only the beverage-specific 
measure was significant, perhaps being more sensitive to the in-
creases in spirits consumption.

In conclusion, this population-level study of changes in alco-
hol use and problems during the COVID-19 pandemic confirms 
previous findings that women and African Americans significantly 
increased alcohol consumption. Results also contribute important 
new information regarding increased AUD in middle adulthood, 
and increases in spirit frequency and volume of drinks in adults 
50  years and older. The study additionally highlights concerning 
increases in alcohol use frequency, volume, and AUDs during 2020. 
Pattern changes are complex and include the reduced prevalence 
of drinking in some subgroups, increases in daily drinking, and a 
particularly large increase in spirits consumption. These drinking 
pattern details and subgroup-specific results offer important per-
spectives relevant to understanding the risk and protective factors 
for drinking changes occurring during the 2020 and early 2021 
phases of the COVID-19 pandemic in the United States. Ongoing 
analyses of the N14 and N14C surveys will evaluate predictors of 
drinking and AUD changes during this period including individual 
and family COVID-19 impacts, mental health measures, area char-
acteristics, and alcohol and public health policies. The results of 
the current study highlight the strong likelihood of harm to health 
and society that are known to accompany heavy drinking and AUD, 
and the need to implement effective policy responses including in-
creased taxation and reductions in alcohol availability (Grossman, 
Kerr, et al., 2020).
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