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1 ABSTRACT
2 Aims: To examine changes in drinking behavior among US adults between March 10 and July 

3 21, 2020, a critical period during the COVID-19 pandemic.

4 Design: Longitudinal, internet-based panel survey.  

5 Setting: The Understanding America Study (UAS), a nationally-representative panel of US 

6 adults aged 18 or older.

7 Participants: 4,298 US adults who reported alcohol use. 

8 Measurements: Changes in number of reported drinking days from March 11, 2020 through 

9 July 21, 2020 in the overall sample and stratified by sex, age, race/ethnicity, household structure, 

10 poverty status, and Census region.

11 Findings: Compared with March 11, the number of drinking days per week was significantly 

12 higher on April 1 by an average of 0.36 days (95% confidence interval (CI)=0.30, 0.43), on May 

13 1 by an average of 0.55 days (95% CI=0.47, 0.63), on June 1 by an average of 0.41 days (95% 

14 CI=0.33, 0.49), and on July 1 by an average of 0.39 days (95% CI=0.31, 0.48). Males, White 

15 participants, and older adults reported sustained increases in drinking days, while female 

16 participants and individuals living under the federal poverty line had attenuated drinking days in 

17 the latter part of the study period.   

18 Conclusions: Between March and mid-July 2020, adults in the US reported increases in the 

19 number of drinking days, with sustained increases observed among males, White participants, 

20 and older adults. 

21

22 Keywords: alcohol use, COVID-19, drinking behavior

Page 4 of 30Addiction



For Review Only

4

1 INTRODUCTION

2 The Coronavirus (COVID-19) pandemic is an international emergency that has 

3 dramatically changed daily life. This global pandemic is expected to have lasting effects on 

4 individual well-being including increased prevalence of psychological distress (1–3). The 

5 pandemic has resulted in numerous stressors, including social isolation (4) and historically 

6 high unemployment rates (5), which are likely to have ongoing implications for public health 

7 in the U.S.

8 One possible implication of the COVID-19 pandemic is changes in alcohol use in the 

9 general population. Alcohol use, including high-risk drinking, has increased in the U.S. over 

10 the past decade, particularly among females, older adults, racial/ethnic minorities, sexual 

11 minorities, and individuals with lower income (8), highlighting important sociodemographic 

12 differences. Because alcohol use is associated with stressful life events (9) and is associated 

13 with depression, anxiety, and substance use disorders (11–13), there are particular concerns 

14 regarding alcohol consumption during the COVID-19 pandemic. Social distancing protocols 

15 and stay-at-home orders may increase alcohol craving, consumption, and risk of relapse (18–

16 20). Indeed, emerging cross-sectional data have indicated increases in alcohol use in the U.S., 

17 similar to evidence of increased consumption in Europe (21,22), China (23), and Australia 

18 (24). Studies of U.S. adults have found significant increases in the frequency of alcohol 

19 consumption (25), including binge drinking (26). Moreover, while some have found evidence 

20 of an association between COVID-19-related stress and increased drinking behaviors (27), 

21 others have found increases in drinking behavior among individuals living in states with 

22 relatively lower COVID-19 disease burden (28), suggesting alcohol use may be sensitive to 

23 contextual and psychosocial factors. Finally, there have been increases in alcohol retail sales 
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1 as many states closed bars/restaurants and relaxed alcohol sale restrictions by allowing 

2 curbside distribution or delivery. While there are expected increases in alcohol sales related 

3 to seasonal trends, reported increases in retail sales during the first half of 2020 substantially 

4 exceeded similar periods in previous years (29), with online sales increasing 234% compared 

5 to 2019 (30). 

6 Collectively, these findings suggest that there may be increases in alcohol consumption 

7 during the COVID-19 pandemic, but this evidence has largely been limited to cross-sectional 

8 and ecological analyses and it remains unclear whether there are sustained increases in use. 

9 Thus, it is important to examine changes in drinking behavior over time and identify 

10 sociodemographic subgroups that may be especially at risk for adverse outcomes. To address 

11 this gap, the objectives of the current study were (1) to examine changes in number of 

12 drinking days from March 10 through July 21, 2020 among a nationally-representative cohort 

13 of U.S. adults who reported any alcohol use during the survey period and (2) to determine 

14 whether trajectories of drinking behavior differed among key sociodemographic subgroups. 

15 METHODS

16 Participants

17 Participants were drawn from the Understanding America Study (UAS), a probability-

18 based, nationally-representative internet-panel of adults (18-years and older). This study used 

19 data from nine waves of the UAS; the baseline wave was conducted from March 10 to March 

20 31, 2020, and follow-up waves were conducted thereafter at two-week intervals between 

21 April 1 and July 21, 2020. UAS participants were selected using Address Based Sampling 

22 (ABS), in which postal records are used to select a random sample from a listing of 

23 residential addresses. The recruitment involves several steps, including prepaid and 
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1 conditional incentives and several reminders. Potential participants without prior internet 

2 access are provided with tablets and broadband internet connections. Once respondents have 

3 joined the panel, they are surveyed via computer, mobile device, or tablet. Additional details 

4 regarding the UAS methodology can be found at the UAS website (https://UASdata.usc.edu).

5 The baseline wave of data collection consisted of a tracking survey fielded on March 10; 

6 respondents had until March 31 to complete the survey. Starting on April 1, respondents were 

7 invited to consent to participate in bi-weekly surveys according to a staggered schedule, 

8 whereby one-fourteenth of the sample was invited every day. Because every respondent has 

9 14 days to complete the survey, the waves overlap in calendar time. Only those respondents 

10 who consented were then invited to complete a survey on their assigned day. Because not all 

11 eligible participants had yet consented at the start of the second wave, the response rate as a 

12 percentage of the complete UAS sample was lower in earlier follow-ups. 

13 Overall, there were 8,547 eligible panel members. We restricted our analytic sample to 

14 those participants who reported at least one day of alcohol use across the survey period. 

15 Additionally, given the low proportion of missing data at each survey (< 7%), we included 

16 only complete cases at each time point in our analyses, meaning that data were not missing 

17 for any of the identified variables. Altogether, 4,298 unique participants were included; 

18 62.2% completed nine surveys, 15.1% completed eight surveys, 7.2% completed seven 

19 surveys, and the remaining 15.5% completed between one and six surveys (see 

20 Supplementary Table 1 for number of observations per day). Supplementary Figure 1 details 

21 participant inclusion, response rates, and the proportion of complete observations at each 

22 survey, and Supplementary Table 2 presents comparisons between participants who 

23 completed all surveys to those who completed 8 or fewer surveys. Comparisons between 
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1 those who reported any alcohol use and those who reported no use across the study period are 

2 displayed in Supplementary Table 3. 

3 Measures

4 Number of drinking days. The outcome of interest was the number of reported drinking 

5 days in the past week at each wave. Participants were provided with a pre-specified list of 

6 activities and asked, “Out of the past 7 days, what is your best estimate of the number of days 

7 that you did each of the following activities?” From the list of activities, we used responses 

8 for the activity, “Consumed alcohol.” Responses ranged from 0 (alcohol consumed on none 

9 of the past 7 days) to 7 (alcohol consumed on all of the past 7 days). Number of reported 

10 drinking days was selected as the outcome of interest because this measure was consistently 

11 assessed at each wave during the study period. 

12 Survey Date. We used survey date as the time scale to assess changes over time. Survey 

13 date was entered into each model as a continuous variable representing the number of days 

14 since March 10, ending on July 21 (range, 0-133). Given evidence of non-linear changes in 

15 the number of drinking days over time, we modelled survey date with restricted cubic 

16 splines, which generate smoothed curves for the relationship between continuous exposures 

17 and outcomes. Cubic splines capture features that may be missed by traditional techniques 

18 such as linear models or categorization into bins (31). We generated splines with five knots 

19 using the percentiles recommended by Harrell [5, 27.5, 50, 72.5, and 95] to allow for greater 

20 variability in modelling and for more flexible interpretation of these non-linear trends (32). 

21 The knots corresponded to the following dates: March 12 [day 2], April 22 [day 43], May 20 

22 [day 71], June 17 [day 99], and July 15 [day 127].
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1 Sociodemographic characteristics were measured at baseline as time-fixed variables. 

2 These included age (18-29, 30-49, 50-64, or 65+), sex (female or male), race/ethnicity (non-

3 Hispanic White, non-Hispanic Black, Hispanic/Latino of any race, or other [American Indian 

4 or Alaskan Native, Asian, Pacific Islander, or Multi-racial]), and state of residence classified 

5 according to Census regions (Midwest, South, West, and Northeast). We also included an 

6 indicator for whether an individual was living in a household above or below the Federal 

7 poverty line (FPL). Data for annual household income were recorded in categories; we 

8 calculated the median for each category and divided this by the number of individuals in the 

9 household to estimate the income per household member. This was used to classify 

10 individuals as living in a household above or below the poverty line according to the 2020 

11 Federal Poverty Guidelines. We also included a variable reflecting household structure. 

12 Respondents reported their relationships to other household members, as well as the ages of 

13 those members; we used this to classify individuals into five categories of household 

14 structure (living alone, living with a partner only, living with a partner and children, living 

15 with children only, and other [such as living with parents or other relatives, and living with 

16 non-relatives]).

17 Statistical Analysis

18 Association of Date and Sociodemographic Characteristics with Drinking Days. We 

19 used mixed-effects linear regression models with a random effect for participant to 

20 accommodate repeated measures. Analyses were conducted in three stages. First, we 

21 estimated a series of models to examine the association of each sociodemographic 

22 characteristic with the average number of drinking days across the entire survey period. 

23 Second, we estimated a single model with the splines for days since March 10 as covariates 

Page 9 of 30 Addiction



For Review Only

9

1 to examine the trajectory of drinking days over time among all US adults. Third, we 

2 estimated a series of models with interactions between the splines for days since March 10 

3 and each of the identified sociodemographic characteristics to determine whether trajectories 

4 of drinking days over time differed between sociodemographic subgroups. Wald tests were 

5 used to determine if interactions were statistically significant. The margins and the 

6 xbrcspline commands in Stata were used to generate linear predictions of drinking days and 

7 to estimate differences in the number of drinking days on given survey dates compared to 

8 March 11, respectively, in the overall sample and stratified by each sociodemographic 

9 subgroup (33). March 11 was used as the reference date instead of March 10 due to a higher 

10 number of observations (1,430 versus 240, respectively).

11 To test the sensitivity of our findings to the exclusion of non-drinkers, we re-estimated 

12 our models in the complete sample of drinkers and non-drinkers across the study period.

13 All analyses incorporated survey weights that account for probabilities of sample 

14 selection and survey non-response and are aligned with Current Population Survey 

15 benchmarks. Missing observations due to survey non-response were handled with full 

16 information maximum likelihood estimation. Statistical significance was assessed at the 

17 p<.05 level. Analyses were conducted using Stata version 16 (StataCorp Inc., College 

18 Station, TX) and R (R studio version 1.2.5042; R version 4.0.0). This analysis was not pre-

19 registered and results presented in this study should be considered exploratory.

20 RESULTS

21 Across the study period, the overall average number of drinking days among participants 

22 who reported alcohol use was 2.23 days (95% CI=2.19, 2.26) in the past 7 days. 

23 Associations of Sociodemographic Characteristics and Number of Drinking Days
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1 Sample characteristics and differences in the number of drinking days across the study 

2 period are reported in Table 1. The number of drinking days was lower among females (=-

3 0.79; 95% CI=-0.92, -0.67) compared to males; Black (=-0.78; 95% CI=-0.99, -0.57), 

4 Hispanic/Latino (=-1.11; 95% CI=-1.25, -0.97), and participants in the other race/ethnicity 

5 group (=-0.84; 95% CI=-1.03, -0.64) compared to White respondents; adults living alone 

6 (=-0.42; 95% CI=-0.63, -0.22), with a partner and children (=-0.65; 95% CI=-0.82, -0.48), 

7 with children only (=-0.86; 95% CI=-1.16, -0.57), and in other household structures (=-

8 0.89; 95% CI=-1.06, -0.72), compared to adults living with a partner only; and in adults 

9 living at or below the FPL (=-0.74; 95% CI=-0.92, -0.55), compared to above the FPL. The 

10 number of drinking days was higher in older age groups (30-49: =0.48; 95% CI=0.32, 0.63; 

11 50-64: =0.79; 95% CI=0.62, 0.97; 65+: =1.41; 95% CI=1.20, 1.63) compared to those ages 

12 18-29. No significant differences in the number of drinking days were observed between US 

13 census regions. 

14 Trajectory of Drinking Days Over Time

15 Differences in the number of drinking days on selected dates, compared to March 11, are 

16 reported in Table 2. Compared to March 11, on average, US adults overall reported 0.36 

17 (95% CI=0.30, 0.43) more drinking days on April 1, 0.55 (95% CI=0.47, 0.63) more drinking 

18 days on May 1, 0.41 (95% CI=0.33, 0.49) more drinking days on June 1, and 0.39 (95% 

19 CI=0.31, 0.48) more drinking days on July 1.

20 Trajectories of Drinking Days Over Time Among Sociodemographic Subgroups

21 Results for each sociodemographic subgroup are displayed in Table 2. The predicted 

22 number of drinking days and 95% CIs on each day of the survey period, for each 

23 sociodemographic subgroup, are displayed in Figure 1. Interactions between survey date and 

Page 11 of 30 Addiction



For Review Only

11

1 each covariate (sex, age, race/ethnicity, household structure, FPL, and census region) were 

2 statistically significant, indicating that trajectories of drinking days differed between 

3 sociodemographic subgroups. Both male and female participants reported more drinking 

4 days over time; however, in the latter half of the survey period, increases in drinking days 

5 attenuated among female (June 1: =0.29; 95% CI=0.18, 0.40; July 1: =0.27; 95% CI=0.16, 

6 0.39), but not male participants (June 1: =0.52; 95% CI=0.41, 0.63; July 1: =0.51; 95% 

7 CI=0.39, 0.63). All age groups engaged in a greater number of drinking days in the first half 

8 of the survey period; by the latter half, adults ages 18-29 no longer engaged in a greater 

9 number of drinking days relative to baseline (June 1: =0.10; 95% CI=-0.17, 0.37; July 1: 

10 =0.18; 95% CI=-0.11, 0.48), whereas a sustained increase was observed among adults ages 

11 65+ (June 1: =0.53; 95% CI=0.37, 0.69; July 1: =0.54; 95% CI=0.37, 0.70). For 

12 race/ethnicity, increases in drinking days were the largest in magnitude, and sustained over 

13 time, among White participants (April 1: =0.41; 95% CI=0.35, 0.48; May 1: =0.61; 95% 

14 CI=0.52, 0.70; June 1: =0.48; 95% CI=0.39, 0.57; July 1: =0.51; 95% CI=0.42, 0.61) 

15 compared to Black, Hispanic/Latino, and other racial/ethnic groups. For household structure, 

16 sustained increases in drinking days were observed among those living with a partner only, 

17 alone, or with a partner and children, whereas drinking days returned to a level comparable to 

18 baseline for those living with children only or in other household structures. A sustained 

19 increase in drinking days was observed for people living above the FPL, whereas drinking 

20 days for those living below the FPL returned to a level comparable to baseline in the latter 

21 half of the survey period (June 1: =0.03; 95% CI=-0.25, 0.32; July 1: =-0.13; 95% CI=-

22 0.42, 0.17). Increases in drinking days were observed across all regions, with slightly varying 

23 magnitudes over time. 
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1 Sensitivity Analysis. There were sociodemographic differences observed between those 

2 in the full sample compared to those included in the analytic sample with respect to sex, age, 

3 race, household structure, and poverty status (see Supplementary Table 3). However, the 

4 pattern of results in the complete sample of drinkers and non-drinkers was broadly similar to 

5 the main analyses (see Supplementary Table 4), suggesting that our findings were not 

6 sensitive to the exclusion of non-drinkers.

7 DISCUSSION

8 In this study, we examined longitudinal changes in number of drinking days in the past 7-

9 days among a nationally-representative sample of U.S. adults who reported any alcohol use 

10 between March 10 and July 21, 2020. We found that, in the overall sample, the number of 

11 drinking days appeared to peak in early May and remained significantly elevated through 

12 July 1, compared to March. Although some sociodemographic subgroups experienced 

13 decreases in the number of drinking days after an initial increase, other groups – including 

14 males; older adults; those living with a partner only, alone, or with a partner and children; 

15 those living above the FPL; and White respondents – had sustained increases in drinking 

16 days over time. This observed split response in trends of drinking behavior is consistent with 

17 evidence from other studies that have found that some sociodemographic subgroups have 

18 decreased alcohol consumption, while others have increased (21,22,34–36). 

19 While we observed significant increases in drinking days among the overall sample and 

20 multiple sociodemographic subgroups, these observed changes were small in absolute terms, 

21 corresponding to differences of less than one drinking day. However, this reflects significant 

22 percent increases (from baseline) ranging from 9% - 51%. Furthermore, it is important to 

23 note that number of drinking days in isolation may yield an incomplete picture of changes in 
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1 alcohol consumption, as we did not have consistent information on quantity of alcohol 

2 consumption (e.g., number of drinks per day) which could provide more context to these 

3 observed changes. 

4 In previous research, certain sociodemographic characteristics have been associated with 

5 alcohol consumption (8,9,37,38). This is reflected in our findings, particularly with respect to 

6 increased alcohol consumption among males and older adults (8). In the context of the 

7 COVID-19 pandemic, one study showed increases in drinking behavior among males in 

8 April compared to February (26). Our study expands upon these findings, showing increases 

9 in the number of drinking days among both males and females, but that remained elevated 

10 over time for males and attenuated slightly for females. The attenuation in the number of 

11 drinking days among females could be a result of differences in coping abilities or strategies 

12 between these two groups (39). 

13 While all age groups demonstrated increases in the number of drinking days, this increase 

14 was sustained most notably among those aged 65 and older, a particularly vulnerable group 

15 related to adverse effects from social isolation (40). Our finding contrasts those in other 

16 countries, where older adults were significantly less likely to report an increase in drinking 

17 (23,24). Older adults are at high risk for disability, morbidity, and mortality from alcohol-

18 related diseases, the prevalence of which have increased over the last decade (41). Moreover, 

19 health risks related to alcohol use, such as suppression of immune functioning, could increase 

20 risk of COVID-19 infection or complications from the virus, which is already at high risk of 

21 adverse health consequences due to COVID-19. 

22 Finally, there was a sustained increase in drinking days observed for those living above 

23 the FPL, while those living below the FPL returned to levels comparable to baseline. This 
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1 finding is consistent with other studies who have observed increased alcohol consumption 

2 among those in higher income brackets (24). Reductions in alcohol consumption among 

3 those with lower income may be due to decreased financial ability, particularly with the high 

4 rates of unemployment in the U.S. and delayed government response to provide consistent 

5 economic relief. Our findings within this subgroup analysis could also have implications for 

6 other observed trends, such as attenuation in drinking behavior among females and non-

7 White participants. The negative effects of the pandemic, including mortality, loss of 

8 employment/income, and psychological distress, have disproportionately affected 

9 racial/ethnic minorities and women (3,42,43), which could in turn limit access to alcohol due 

10 to stress and financial burden.  

11 We recommend public health efforts, such as education, screening and surveillance, to 

12 support vulnerable subgroups and to avert both sustained alcohol consumption and potential 

13 transitions to problematic drinking. It is important to provide public health warnings about 

14 excessive alcohol consumption to prevent adverse effects of problematic alcohol use and to 

15 promote alternative positive coping strategies in response to stressful experiences. Although 

16 there are various motives for alcohol consumption, research has found that individuals who 

17 drink to cope in response to stress are at heightened risk for alcohol-related problems (44–

18 46). Research from prior disasters and other stressful events has observed long-term 

19 increases in drinking as a result of distress (47–50). There have been observed increases in 

20 mental distress and substance use to cope with the COVID-19 pandemic (14). It is imperative 

21 to consider the impact of COVID-19 related stressors among the U.S. population and monitor 

22 changes in risk behaviors, such as drinking, in response to these stressors.
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1 It is also important to consider the environment in which individuals engage in alcohol 

2 consumption. With the closure of bars and restrictions on social gatherings, it is possible that 

3 there could be increased solitary drinking, which has been linked to symptoms of alcohol use 

4 disorder and other adverse mental health outcomes (51–53). Our study found sustained 

5 increases in alcohol consumption among those who reported living alone and suggests that 

6 alcohol consumption within the context of COVID-19 social distancing measures, 

7 particularly among those who may engage in solitary drinking, require further attention. 

8 There are limitations of this study that are important to note. First, the survey did not 

9 collect data on the total number of standard drinks per drinking day. Thus, we are unable to 

10 examine the prevalence of binge drinking and potential changes in the quantity of alcohol 

11 consumption. Second, survey dates were not randomly assigned at the first wave of data 

12 collection, and differences among participants who responded on earlier dates compared to 

13 those who responded on later dates could bias the observed results, though based on our 

14 sensitivity analysis, we do not have evidence to suggest that this caused significant bias in 

15 our analysis. Third, there were a number of sociodemographic characteristics that are known 

16 to be related to drinking behavior that were not examined such as sexual or gender identity, 

17 or time-varying covariates like employment status. Future research should examine changes 

18 in and trajectories of drinking behavior in these groups. Fourth, there were some 

19 sociodemographic differences observed between participants who responded to all surveys 

20 compared to those who missed at least one survey. To the extent that participants who missed 

21 at least one survey collection period differed in their trajectory of drinking behavior, this may 

22 have biased our findings. Fifth, there were sociodemographic differences observed between 

23 those included in the analytic sample (i.e., those who reported drinking any alcohol during 
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1 the study period) compared to those who reported no alcohol use, which may have affected 

2 the representativeness of our sample. Finally, the study used measures of drinking behavior 

3 on March 11 as the baseline for comparison and it is possible that some changes in drinking 

4 behavior in response to the pandemic had already occurred before that date. 

5 Throughout the COVID-19 pandemic, frequency of drinking among US adults has 

6 increased, peaking in early May, and remained at increased levels through mid-July. 

7 Increased levels of drinking days were observed in some sociodemographic subgroups, 

8 particularly among men, White adults, those above the federal poverty line, and older adults. 

9 Supportive efforts and resources to prevent short- and long-term problematic alcohol 

10 consumption during and after the COVID-19 pandemic should be targeted at the population 

11 at large, as well as selectively at key subgroups who are identified to be at higher risk. As the 

12 pandemic continues, monitoring of alcohol consumption, as well as the incidence of problem 

13 drinking and alcohol use disorder, will be important priorities for public health surveillance 

14 and research. 

15

Page 17 of 30 Addiction



For Review Only

17

1 Contributor and guarantor information

2 Courtney D. Nordeck led the conceptualization, drafting of the original manuscript, and 

3 finalization of the final manuscript. Kira E. Riehm led the data analysis and contributed to the 

4 drafting and interpretation of the methods and results. Emily J. Smail and Calliope Holingue 

5 contributed to data analysis related to the present manuscript. All listed co-authors contributed to 

6 the review and editing of the manuscript. Johannes Thrul contributed to the conceptualization of 

7 the manuscript and methodology and provided guidance with the original draft. Johannes Thrul 

8 is also the guarantor for the manuscript, accepting responsibility for the published work. 

9

10 Acknowledgements: The Understanding America Study is funded from several sources, 

11 including the Social Security Administration and the National Institute on Aging under grant 

12 5U01AG054580. The survey that collected alcohol use and COVID-19 related data used in this 

13 paper was funded by the Center for Economic and Social Research at USC and received 

14 substantial support from the Bill & Melinda Gates Foundation. Work on the current manuscript 

15 was also supported by a RAPID grant from the National Science Foundation (grant number 

16 2028683) and by a Capital Group COVID-19 Response Fund Grant. Ms. Nordeck was supported 

17 by the NIDA Drug Dependence Epidemiology Training Program (T32DA007292). Ms. Riehm 

18 was supported by the NIMH Mental Health Services and Systems Training Program 

19 (5T32MH109436-03) and by a Doctoral Foreign Study Award from the Canadian Institutes of 

20 Health Research. Dr. Veldhuis’ participation in this research was made possible through an 

21 NIH/NIAAA Ruth Kirschstein Postdoctoral Research Fellowship (F32AA025816). Dr. Kane’s 

22 participation in this research was supported by the National Institute on Alcohol Abuse and 

23 Alcoholism (K01AA026523).

Page 18 of 30Addiction



For Review Only

18

1 References 

2 1. Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, Greenberg N, et al. The 
3 psychological impact of quarantine and how to reduce it: rapid review of the evidence. The 
4 Lancet. 2020. 

5 2. Holmes EA, O’Connor RC, Perry VH, Tracey I, Wessely S, Arseneault L, et al. 
6 Multidisciplinary research priorities for the COVID-19 pandemic: a call for action for 
7 mental health science. Lancet Psychiatry. 2020. 

8 3. Riehm KE, Holingue C, Smail EJ, Kapteyn A, Bennett D, Thrul J, et al. Trajectories of 
9 Mental Distress Among U.S. Adults During the COVID-19 Pandemic. Ann Behav Med. 

10 2021 Feb 8. Available from: https://doi.org/10.1093/abm/kaaa126

11 4. Mervosh S, Lu D, Swales V. See Which States and Cities Have Told Residents to Stay at 
12 Home. 2020; Available from: https://www.nytimes.com/interactive/2020/us/coronavirus-
13 stay-at-home-order.html

14 5. Kochhar R. Unemployment rose higher in three months of COVID-19 than it did in two 
15 years of the Great Recession [Internet]. Pew Research Center. 2020 [cited 2020 Aug 14]. 
16 Available from: https://www.pewresearch.org/fact-tank/2020/06/11/unemployment-rose-
17 higher-in-three-months-of-covid-19-than-it-did-in-two-years-of-the-great-recession/

18 6. Center for Disease Control. Alcohol Related Disease Impact (ARDI) application, 2019. 
19 2019. Available from: www.cdc.gov/ARDI

20 7. White AM, Slater ME, Ng G, Hingson R, Breslow R. Trends in Alcohol-Related 
21 Emergency Department Visits in the United States: Results from the Nationwide 
22 Emergency Department Sample, 2006 to 2014. Alcohol Clin Exp Res. 2018;42(2):352–9. 

23 8. Grant BF, Chou SP, Saha TD, Pickering RP, Kerridge BT, Ruan WJ, et al. Prevalence of 
24 12-Month Alcohol Use, High-Risk Drinking, and DSM-IV Alcohol Use Disorder in the 
25 United States, 2001-2002 to 2012-2013: Results From the National Epidemiologic Survey 
26 on Alcohol and Related Conditions. JAMA Psychiatry. 2017 Sep 1;74(9):911–23. 

27 9. Dawson DA, Grant BF, Ruan WJ. The association between stress and drinking: modifying 
28 effects of gender and vulnerability. Alcohol Alcohol. 2005;40(5):453–60. 

29 10. Hussong AM. Further refining the stress-coping model of alcohol involvement. Addict 
30 Behav. 2003;28(8):1515–22. 

31 11. Cranford JA, Nolen-Hoeksema S, Zucker RA. Alcohol involvement as a function of co-
32 occurring alcohol use disorders and major depressive episode: evidence from the National 
33 Epidemiologic Survey on Alcohol and Related Conditions. Drug Alcohol Depend. 
34 2011;117(2–3):145–51. 

Page 19 of 30 Addiction



For Review Only

19

1 12. Pacek LR, Storr CL, Mojtabai R, Green KM, La Flair LN, Alvanzo AA, et al. Comorbid 
2 alcohol dependence and anxiety disorders: A national survey. J Dual Diagn. 2013;9(4):271–
3 80. 

4 13. Conway KP, Compton W, Stinson FS, Grant BF. Lifetime comorbidity of DSM-IV mood 
5 and anxiety disorders and specific drug use disorders: results from the National 
6 Epidemiologic Survey on Alcohol and Related Conditions. J Clin Psychiatry. 
7 2006;67(2):247–57. 

8 14. Czeisler MÉ. Mental Health, Substance Use, and Suicidal Ideation During the COVID-19 
9 Pandemic—United States, June 24–30, 2020. MMWR Morb Mortal Wkly Rep. 2020;69. 

10 15. McGinty EE, Presskreischer R, Han H, Barry CL. Psychological Distress and Loneliness 
11 Reported by US Adults in 2018 and April 2020. JAMA. 2020 Jul 7;324(1):93. 

12 16. Otu A, Charles CH, Yaya S. Mental health and psychosocial well-being during the COVID-
13 19 pandemic: the invisible elephant in the room. Int J Ment Health Syst. 2020 May 
14 28;14(1):38. 

15 17. Pfefferbaum B, North CS. Mental Health and the Covid-19 Pandemic. N Engl J Med. 2020 
16 Apr 13;0(0). 

17 18. Clay JM, Parker MO. Alcohol use and misuse during the COVID-19 pandemic: a potential 
18 public health crisis? Lancet Public Health. 2020 May;5(5):e259. 

19 19. Cooper ML, Russell M, Skinner JB, Frone MR, Mudar P. Stress and alcohol use: 
20 moderating effects of gender, coping, and alcohol expectancies. J Abnorm Psychol. 
21 1992;101(1):139. 

22 20. Khantzian EJ. The self-medication hypothesis of substance use disorders: A reconsideration 
23 and recent applications. Harv Rev Psychiatry. 1997;4(5):231–44. 

24 21. Kim JU, Majid A, Judge R, Crook P, Nathwani R, Selvapatt N, et al. Effect of COVID-19 
25 lockdown on alcohol consumption in patients with pre-existing alcohol use disorder. Lancet 
26 Gastroenterol Hepatol. 2020 Oct;5(10):886–7. 

27 22. Vanderbruggen N, Matthys F, Van Laere S, Zeeuws D, Santermans L, Van den Ameele S, 
28 et al. Self-Reported Alcohol, Tobacco, and Cannabis Use during COVID-19 Lockdown 
29 Measures: Results from a Web-Based Survey. Eur Addict Res. 2020 Sep 22;1–7. 

30 23. Ahmed MZ, Ahmed O, Aibao Z, Hanbin S, Siyu L, Ahmad A. Epidemic of COVID-19 in 
31 China and associated Psychological Problems. Asian J Psychiatry. 2020 Jun 1;51:102092. 

32 24. Neill E, Meyer D, Toh WL, van Rheenen TE, Phillipou A, Tan EJ, et al. Alcohol use in 
33 Australia during the early days of the COVID‐19 pandemic: Initial results from the 
34 COLLATE project. Psychiatry Clin Neurosci. 2020 Jul 27; Available from: 
35 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7436134/

Page 20 of 30Addiction



For Review Only

20

1 25. Pollard MS, Tucker JS, Green HD Jr. Changes in Adult Alcohol Use and Consequences 
2 During the COVID-19 Pandemic in the US. JAMA Netw Open. 2020 Sep 
3 29;3(9):e2022942–e2022942. 

4 26. Barbosa C, Cowell AJ, Dowd WN. Alcohol Consumption in Response to the COVID-19 
5 Pandemic in the United States. J Addict Med. 

6 27. Rodriguez LM, Litt DM, Stewart SH. Drinking to cope with the pandemic: The unique 
7 associations of COVID-19-related perceived threat and psychological distress to drinking 
8 behaviors in American men and women. Addict Behav. 2020 Nov 1;110:106532. 

9 28. McKetta S, Morrison CN, Keyes KM. Trends in US Alcohol Consumption Frequency 
10 During the First Wave of the SARS-CoV-2 Pandemic. Alcohol Clin Exp Res. Available 
11 from: http://onlinelibrary.wiley.com/doi/abs/10.1111/acer.14575

12 29. US Census Bureau. Monthly retail sales of beer, wine, and liquor stores in the United States 
13 from 2017 to 2020 (in million U.S. dollars). Available from: 
14 https://www.statista.com/statistics/805026/beer-wine-and-liquor-store-sales-us-by-month/

15 30. Nielsen. Rebalancing the ‘COVID-19 Effect’ on Alcohol Sales. 2020. Available from: 
16 https://www.nielsen.com/us/en/insights/article/2020/rebalancing-the-covid-19-effect-on-
17 alcohol-sales

18 31. Gauthier J, Wu QV, Gooley TA. Cubic splines to model relationships between continuous 
19 variables and outcomes: a guide for clinicians. Nature Publishing Group; 2019. 

20 32. Harrell Jr FE. Regression modeling strategies: with applications to linear models, logistic 
21 and ordinal regression, and survival analysis. Springer; 2015. 

22 33. Orsini N. XBRCSPLINE: Stata module to tabulate differences in predicted responses after 
23 restricted cubic spline models. 2019. 

24 34. Calvey T, Scheibein F, Saad NA, Shirasaka T, Dannatt L, Stowe MJ, et al. The Changing 
25 Landscape of Alcohol Use and Alcohol Use Disorder During the COVID-19 Pandemic-
26 Perspectives of Early Career Professionals in 16 Countries. J Addict Med. 
27 2020;14(6):e284–6. 

28 35. Chodkiewicz J, Talarowska M, Miniszewska J, Nawrocka N, Bilinski P. Alcohol 
29 consumption reported during the COVID-19 pandemic: the initial stage. Int J Environ Res 
30 Public Health. 2020;17(13):4677. 

31 36. Biddle N, Edwards B, Gray M, Sollis K. Alcohol consumption during the COVID-19 
32 period: May 2020. 2020. 

33 37. Hasin DS, Stinson FS, Ogburn E, Grant BF. Prevalence, correlates, disability, and 
34 comorbidity of DSM-IV alcohol abuse and dependence in the United States: results from 
35 the National Epidemiologic Survey on Alcohol and Related Conditions. Arch Gen 
36 Psychiatry. 2007;64(7):830–42. 

Page 21 of 30 Addiction



For Review Only

21

1 38. Delker E, Brown Q, Hasin DS. Alcohol consumption in demographic subpopulations: an 
2 epidemiologic overview. Alcohol Res Curr Rev. 2016;38(1):7. 

3 39. Tamres LK, Janicki D, Helgeson VS. Sex differences in coping behavior: A meta-analytic 
4 review and an examination of relative coping. Personal Soc Psychol Rev. 2002;6(1):2–30. 

5 40. Satre DD, Hirschtritt ME, Silverberg MJ, Sterling SA. Addressing problems with alcohol 
6 and other substances among older adults during the COVID-19 pandemic. Am J Geriatr 
7 Psychiatry. 2020;28(7):780–3. 

8 41. Woolf SH, Schoomaker H. Life expectancy and mortality rates in the United States, 1959-
9 2017. Jama. 2019;322(20):1996–2016. 

10 42. Egede LE, Walker RJ. Structural racism, social risk factors, and Covid-19—A dangerous 
11 convergence for Black Americans. N Engl J Med. 2020;383(12):e77. 

12 43. Kochhar R. Hispanic women, immigrants, young adults, those with less education hit 
13 hardest by COVID-19 job losses. Pew Research Center. Available from: 
14 https://www.pewresearch.org/fact-tank/2020/06/09/hispanic-women-immigrants-young-
15 adults-those-with-less-education-hit-hardest-by-covid-19-job-losses/

16 44. Holahan CJ, Moos RH, Holahan CK, Cronkite RC, Randall PK. Drinking to cope, 
17 emotional distress and alcohol use and abuse: a ten-year model. J Stud Alcohol. 2001 Mar 
18 1;62(2):190–8. 

19 45. Stevenson BL, Dvorak RD, Kramer MP, Peterson RS, Dunn ME, Leary AV, et al. Within-
20 and between-person associations from mood to alcohol consequences: The mediating role 
21 of enhancement and coping drinking motives. J Abnorm Psychol. 2019;128(8):813. 

22 46. Windle M, Windle RC. A Prospective Study of Stressful Events, Coping Motives for 
23 Drinking, and Alcohol Use Among Middle-Aged Adults. J Stud Alcohol Drugs. 2015 May 
24 1;76(3):465–73. 

25 47. Beaudoin CE. Hurricane Katrina: addictive behavior trends and predictors. Public Health 
26 Rep. 2011;126(3):400–9. 

27 48. Boscarino JA, Adams RE, Galea S. Alcohol use in New York after the terrorist attacks: a 
28 study of the effects of psychological trauma on drinking behavior. Addict Behav. 
29 2006;31(4):606–21. 

30 49. Lau JT, Yang X, Pang E, Tsui HY, Wong E, Wing YK. SARS-related perceptions in Hong 
31 Kong. Emerg Infect Dis. 2005;11(3):417. 

32 50. Rohrbach LA, Grana R, Vernberg E, Sussman S, Sun P. Impact of Hurricane Rita on 
33 adolescent substance use. Psychiatry Interpers Biol Process. 2009;72(3):222–37. 

Page 22 of 30Addiction



For Review Only

22

1 51. Neff JA. Solitary drinking, social isolation, and escape drinking motives as predictors of 
2 high quantity drinking, among Anglo, African American, and Mexican males. Alcohol 
3 Alcohol. 1997 Jan 1;32(1):33–41. 

4 52. Skrzynski CJ, Creswell KG. Associations between solitary drinking and increased alcohol 
5 consumption, alcohol problems, and drinking to cope motives in adolescents and young 
6 adults: a systematic review and meta‐analysis. Addiction. 2020. 

7 53. Wardell J, Kempe T, Rapinda KK, Single A, Bilevicius E, Frohlich JR, et al. Drinking to 
8 cope during the COVID-19 pandemic: The role of external and internal stress-related 
9 factors in coping motive pathways to alcohol use, solitary drinking, and alcohol problems. 

10 2020. 

Page 23 of 30 Addiction



For Review Only

23

1

2

Table 1. Descriptive statistics of sample characteristics for US adults at the 
first survey wave and associations with number of reported drinking days 
across the survey period (n=4,298).
Variable n (%)  (95% CI)
Sex

Male 1,889 (50.6) ref.
Female 2,409 (49.4) -0.79 (-0.92,-0.67)

Age
18-29 522 (13.1) ref.
30-49 1,652 (42.1) 0.48 (0.32,0.63)
50-64 1,261 (26.5) 0.79 (0.62,0.97)
65+ 863 (18.3) 1.41 (1.20,1.63)

Race
White 2,910 (64.5) ref.
Black 307 (11.3) -0.78 (-0.99,-0.57)
Hispanic/Latino 680 (16.2) -1.11 (-1.25,-0.97)
Other 401 (8.1) -0.84 (-1.03,-0.64)

Household Structure
With Partner Only 1,324 (29.8) ref.
Alone 715 (15.6) -0.42 (-0.63,-0.22)
With Partner and Kids 1,077 (26.3) -0.65 (-0.82,-0.48)
With Kids Only 182 (4.2) -0.86 (-1.16,-0.57)
Other 1,000 (23.6) -0.89 (-1.06,-0.72)

Federal Poverty Line
Above 3,858 (87.2) ref.
Below 440 (12.8) -0.74 (-0.92,-0.55)

Census Region
South 1,001 (34.0) ref.
Midwest 1,053 (22.7) 0.08 (-0.10,0.26)
Northeast 473 (18.6) 0.15 (-0.08,0.37)
West 1,771 (24.8) 0.06 (-0.11,0.22)

Notes: All percentages are weighted. Bold font indicates statistical 
significance. Parameter estimates represent unstandardized coefficients. 
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Table 2. Differences in the number of reported drinking days on different dates in the survey period, compared to 03/11/2020, overall and stratified by 
sociodemographic characteristics, among US adults in the UAS Panel, 2020 (n=4,298).

Difference in Number of Drinking Daysa,  (95% CI)

Population

Mean Number of 
Drinking Days in the Past 

Week on March 11 04/01 05/01 06/01 07/01
p-value for 
Interactionb

Overall 1.82 0.36 (0.30,0.43) 0.55 (0.47,0.63) 0.41 (0.33,0.49) 0.39 (0.31,0.48) N/A
Sex

Male 2.16 0.36 (0.27,0.45) 0.59 (0.48,0.71) 0.52 (0.41,0.63) 0.51 (0.39,0.63)
Female 1.48 0.37 (0.29,0.45) 0.50 (0.39,0.62) 0.29 (0.18,0.40) 0.27 (0.16,0.39) 0.005

Age
18-29 0.86 0.41 (0.20,0.61) 0.44 (0.19,0.69) 0.10 (-0.17,0.37) 0.18 (-0.11,0.48)
30-49 1.72 0.42 (0.31,0.52) 0.62 (0.47,0.76) 0.41 (0.28,0.54) 0.35 (0.21,0.49)
50-64 1.83 0.37 (0.26,0.48) 0.56 (0.42,0.70) 0.43 (0.30,0.56) 0.44 (0.29,0.58)
65+ 2.57 0.22 (0.12,0.31) 0.44 (0.29,0.59) 0.53 (0.37,0.69) 0.54 (0.37,0.70)

< 0.001

Race
White 1.99 0.41 (0.35,0.48) 0.61 (0.52,0.70) 0.48 (0.39,0.57) 0.51 (0.42,0.61)
Black 1.83 0.28 (0.05,0.51) 0.44 (0.15,0.73) 0.24 (-0.02,0.50) 0.06 (-0.24,0.37)
Hispanic/Latino 1.40 0.38 (0.20,0.57) 0.56 (0.29,0.82) 0.26 (-0.01,0.53) 0.22 (-0.06,0.49)
Other 1.22 0.03 (-0.22,0.28) 0.16 (-0.15,0.47) 0.25 (-0.04,0.53) 0.16 (-0.13,0.46)

< 0.001

Household Structure
With Partner Only 2.31 0.30 (0.21,0.40) 0.56 (0.43,0.70) 0.56 (0.43,0.68) 0.51 (0.38,0.65)
Alone 1.84 0.35 (0.20,0.51) 0.53 (0.34,0.72) 0.46 (0.28,0.63) 0.42 (0.23,0.62)
With Partner and Kids 1.55 0.52 (0.40,0.63) 0.73 (0.56,0.89) 0.45 (0.30,0.60) 0.48 (0.33,0.64)
With Kids Only 2.02 0.17 (-0.12,0.46) 0.20 (-0.28,0.69) 0.07 (-0.43,0.56) -0.07 (-0.58,0.44)
Other 1.38 0.32 (0.17,0.46) 0.40 (0.21,0.59) 0.17 (-0.02,0.37) 0.20 (-0.01,0.40)

< 0.001

Federal Poverty Line
Above 1.82 0.38 (0.32,0.44) 0.58 (0.49,0.67) 0.46 (0.38,0.54) 0.47 (0.38,0.55)
Below 1.86 0.25 (0.03,0.47) 0.32 (0.06,0.59) 0.03 (-0.25,0.32) -0.13 (-0.42,0.17) 0.003

Census Region
South 1.80 0.40 (0.29,0.51) 0.55 (0.41,0.69) 0.35 (0.21,0.49) 0.32 (0.16,0.48)
Midwest 1.70 0.26 (0.15,0.38) 0.47 (0.31,0.63) 0.39 (0.24,0.53) 0.43 (0.28,0.58)
Northeast 2.00 0.30 (0.15,0.46) 0.47 (0.24,0.70) 0.43 (0.21,0.65) 0.42 (0.21,0.64)
West 1.83 0.46 (0.35,0.56) 0.68 (0.54,0.82) 0.48 (0.34,0.62) 0.45 (0.29,0.61)

0.004

Notes. aReference is the number of drinking days on 03/11/2020. bInteraction terms are between the splines for days since 03/10/2020 and each 
sociodemographic characteristic. Bold font indicates statistical significance.
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Supplementary Table 1. Number of observations for each survey date.
Date Number of 

Observations Date Number of 
Observations Date Number of 

Observations
03/10 240 05/01 259 06/22 293
03/11 1,430 05/02 270 06/23 316
03/12 548 05/03 263 06/24 168
03/13 473 05/04 303 06/25 133
03/14 263 05/05 284 06/26 137
03/15 130 05/06 270 06/27 150
03/16 321 05/07 264 06/28 165
03/17 159 05/08 267 06/29 306
03/18 94 05/09 257 06/30 268
03/19 64 05/10 258 07/01 320
03/20 151 05/11 293 07/02 276
03/21 57 05/12 276 07/03 286
03/22 47 05/13 279 07/04 261
03/23 44 05/14 290 07/05 276
03/24 31 05/15 261 07/06 387
03/25 76 05/16 257 07/07 309
03/26 20 05/17 257 07/08 294
03/27 18 05/18 290 07/09 272
03/28 18 05/19 294 07/10 299
03/29 36 05/20 272 07/11 246
03/30 16 05/21 262 07/12 246
03/31 62 05/22 276 07/13 295
04/01 160 05/23 257 07/14 304
04/02 193 05/24 270 07/15 255
04/03 223 05/25 261 07/16 258
04/04 218 05/26 290 07/17 260
04/05 220 05/27 285 07/18 247
04/06 237 05/28 268 07/19 252
04/07 249 05/29 277 07/20 279
04/08 241 05/30 250 07/21 280
04/09 242 05/31 270
04/10 237 06/01 286
04/11 253 06/02 268
04/12 266 06/03 266
04/13 278 06/04 253
04/14 272 06/05 292
04/15 238 06/06 255
04/16 279 06/07 273
04/17 278 06/08 284
04/18 262 06/09 280
04/19 258 06/10 279
04/20 299 06/11 268
04/21 285 06/12 259
04/22 268 06/13 246
04/23 278 06/14 246
04/24 273 06/15 298
04/25 255 06/16 283
04/26 276 06/17 260
04/27 312 06/18 246
04/28 272 06/19 255
04/29 274 06/20 248
04/30 282 06/21 281
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Supplementary Table 2. Pearson’s chi-squared comparisons between 
participants completing all 9 waves (n=2,673) and those completing 8 waves 
or fewer (n=1,625).

Variable

Completed 8 Waves 
or Fewer (n=1,625); 

N (%)

Completed 9 Waves 
(n=2,673);

N (%)
P-value 

Sex
Male 646 (44.6) 1,243 (54.4)
Female 979 (55.4) 1,430 (45.6) < 0.01

Age
18-29 283 (19.4) 239 (9.1)
30-49 735 (49.4) 917 (37.5)
50-64 405 (21.0) 856 (30.0)
65+ 202 (10.2) 661 (23.5)

< 0.01

Race
White 976 (57.5) 1,934 (68.9)
Black 124 (11.9) 183 (10.9)
Hispanic/Latino 349 (21.7) 331 (12.8)
Other 176 (9.0) 225 (7.5)

< 0.01

Household Structure
With Partner Only 415 (23.2) 909 (34.0)
Alone 236 (14.1) 479 (17.1)
With Partner and Kids 443 (29.3) 634 (24.4)
With Kids Only 74 (4.9) 108 (3.9)
Other 457 (28.4) 543 (20.6)

< 0.01

Federal Poverty Line
Above 1,438 (84.1) 2,420 (89.2)
Below 187 (16.0) 253 (10.8) < 0.01

Census Region
South 370 (34.4) 631 (33.7)
Midwest 373 (23.2) 680 (22.3)
Northeast 150 (16.9) 323 (19.6)
West 732 (25.5) 1,039 (24.3)

0.46

Notes: All percentages are weighted. Bold font indicates statistical significance.
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Supplementary Table 3. Comparison of drinkers and non-drinkers on 
sociodemographic characteristics (n=6,605).

N (%)

Variable
Drinkers 
(n=4,298)

Non-Drinkers 
(n=2,307)

P-value for Chi-
Square Test

Sex
Male 1,889 (44.0) 865 (37.5)
Female 2,409 (56.0) 1,442 (62.5) < 0.001

Age
18-29 522 (12.2) 217 (9.4)
30-49 1,652 (38.4) 757 (32.8)
50-64 1,261 (29.3) 733 (31.8)
65+ 863 (20.1) 600 (26.0)

< 0.001

Race
White 2,910 (67.7) 1,462 (63.4)
Black 307 (7.1) 193 (8.4)
Hispanic/Latino 680 (15.8) 369 (16.0)
Other 401 (9.3) 283 (12.3)

< 0.001

Household Structure
With Partner Only 1,324 (30.8) 422 (18.3)
Alone 715 (16.6) 655 (28.4)
With Partner and Kids 1,077 (25.1) 494 (21.4)
With Kids Only 182 (4.2) 101 (4.4)
Other 1,000 (23.3) 635 (27.5)

< 0.001

Federal Poverty Line
Above 3,858 (89.8) 1,900 (82.4)
Below 440 (10.2) 407 (17.6) < 0.001

Census Region
South 1,001 (23.3) 690 (29.9)
Midwest 1,053 (24.5) 490 (21.2)
Northeast 473 (11.0) 232 (10.1)
West 1,771 (41.2) 895 (38.8)

< 0.001

Notes: Bold font indicates statistical significance.
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Supplementary Table 4. Differences in the number of drinking days on different dates in the survey period, compared to 
03/11/2020, overall and stratified by sociodemographic characteristics, among US adult drinkers and non-drinkers in the UAS 
Panel, 2020 (n=6,605).

Difference in Frequency of Alcohol Consumptiona,  (95% CI)

Population

Mean Number of 
Drinking Days in the Past 

Week on March 11 04/01 05/01 06/01 07/01
P-value for 
Interactionb

Overall 1.14 0.24 (0.20,0.27) 0.36 (0.30,0.41) 0.26 (0.21,0.32) 0.26 (0.20,0.31) N/A
Sex

Male 1.41 0.24 (0.18,0.30) 0.40 (0.32,0.48) 0.35 (0.27,0.43) 0.34 (0.26,0.42)
Female 0.89 0.23 (0.18,0.28) 0.31 (0.24,0.39) 0.18 (0.11,0.25) 0.17 (0.10,0.24) 0.003

Age
18-29 0.60 0.29 (0.15,0.43) 0.32 (0.15,0.49) 0.08 (-0.11,0.27) 0.14 (-0.07,0.34)
30-49 1.18 0.28 (0.21,0.35) 0.42 (0.32,0.52) 0.28 (0.19,0.37) 0.24 (0.15,0.33)
50-64 1.08 0.23 (0.16,0.30) 0.35 (0.26,0.45) 0.28 (0.19,0.36) 0.28 (0.18,0.37)
65+ 1.41 0.13 (0.07,0.18) 0.26 (0.17,0.35) 0.31 (0.21,0.40) 0.31 (0.22,0.41)

< 0.001

Race
White 1.27 0.27 (0.23,0.31) 0.40 (0.34,0.46) 0.32 (0.26,0.37) 0.34 (0.28,0.40)
Black 1.13 0.18 (0.04,0.33) 0.29 (0.10,0.47) 0.16 (-0.01,0.33) 0.05 (-0.14,0.24)
Hispanic/Latino 0.91 0.25 (0.13,0.37) 0.37 (0.19,0.54) 0.18 (0.00,0.35) 0.15 (-0.03,0.32)
Other 0.65 0.02 (-0.12,0.16) 0.10 (-0.08,0.27) 0.14 (-0.01,0.30) 0.10 (-0.07,0.26)

< 0.001

Household Structure
With Partner Only 1.50 0.20 (0.14,0.27) 0.38 (0.29,0.47) 0.37 (0.29,0.46) 0.34 (0.25,0.43)
Alone 1.08 0.22 (0.12,0.31) 0.33 (0.21,0.45) 0.29 (0.18,0.40) 0.26 (0.14,0.38)
With Partner and Kids 1.07 0.35 (0.27,0.44) 0.50 (0.39,0.61) 0.31 (0.21,0.42) 0.33 (0.23,0.44)
With Kids Only 1.32 0.13 (-0.07,0.32) 0.16 (-0.16,0.47) 0.06 (-0.27,0.39) -0.03 (-0.37,0.30)
Other 0.78 0.19 (0.10,0.27) 0.24 (0.13,0.35) 0.11 (-0.01,0.22) 0.12 (0.00,0.24)

< 0.001

Federal Poverty Line
Above 1.16 0.25 (0.21,0.29) 0.39 (0.33,0.44) 0.30 (0.25,0.36) 0.31 (0.25,0.37)
Below 1.08 0.14 (0.02,0.26) 0.18 (0.04,0.33) 0.03 (-0.12,0.18) -0.06 (-0.21,0.10) < 0.001

Census Region
South 1.01 0.23 (0.17,0.30) 0.32 (0.24,0.41) 0.20 (0.12,0.29) 0.19 (0.09,0.28)
Midwest 1.19 0.19 (0.11,0.27) 0.34 (0.23,0.45) 0.28 (0.18,0.38) 0.30 (0.20,0.41)
Northeast 1.33 0.20 (0.10,0.31) 0.31 (0.16,0.47) 0.29 (0.14,0.44) 0.28 (0.14,0.42)
West 1.18 0.31 (0.24,0.38) 0.46 (0.36,0.56) 0.33 (0.23,0.42) 0.30 (0.20,0.41)

0.003

Notes. aReference is the frequency of alcohol consumption on 03/11/2020. bInteraction terms are between the splines for days since 03/10/2020 and each 
sociodemographic characteristic. Bold font indicates statistical significance.

Page 30 of 30Addiction



For Review Only

Supplementary Figure 1. Flow diagram of response rates, proportion of observations from ever 
drinkers, and proportion of complete observations at each wave. 

8,547 eligible UAS
Panel members

5,478 (64.1%) completed
follow-up one

(April 1 – April 28)

6,932 (81.1%) completed
baseline

(March 10 – March 31)

6,287 (73.6%) completed
follow-up two

(April 15 – May 12)

6,403 (74.9%) completed
follow-up three

(April 29 – May 26)

6,407 (75.0%) completed
follow-up four

(May 13 – June 9)

6,408 (75.0%) completed
follow-up five

(May 27 – June 23)

6,346 (74.2%) completed
follow-up six

(June 10 – July 8)

6,077 (71.1%) completed
follow-up seven

(June 24 – July 21)

5,730 (67.0%) completed
follow-up eight

(July 8 – July 21)

4,298 (99.7%) complete
observations included in

analyses

3,404 (97.1%) complete
observations included in

analyses

3,845 (95.7%) complete
observations included in

analyses

3,875 (95.0%) complete
observations included in

analyses

3,846 (94.4%) complete
observations included in

analyses

3,814 (93.6%) complete
observations included in

analyses

3,759 (93.3%) complete
observations included in

analyses

3,597 (93.0%) complete
observations included in

analyses

3,432 (93.4%) complete
observations included in

analyses

4,313 (62.2%) observations
from ever-drinkers

3,506 (64.0%) observations
from ever-drinkers

4,016 (63.9%) observations
from ever-drinkers

4,081 (63.7%) observations
from ever-drinkers

4,075 (63.6%) observations
from ever-drinkers

4,073 (63.6%) observations
from ever-drinkers

4,027 (63.5%) observations
from ever-drinkers

3,867 (63.6%) observations
from ever-drinkers

3,674 (64.1%) observations
from ever-drinkers

Note: Complete observation indicates that data was available for all identified covariates at baseline (Wave 1 – 
March 10 through March 31). 
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