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Shifts in alcohol consumption during the COVID-19 pandemic: early indications from Australia

Abstract

Background and aim: The effect of the COVID-19 pandemic on alcohol consumption is currently unclear. This study aimed to provide early estimates of how stress and demographics will interact with shifts in harmful alcohol consumption from before the COVID-19 outbreak to two months into social distancing. 
Design: Cross-sectional convenience sample.
Setting: Australia.
Participants: 1684 Australians aged 18-65 who drink at least monthly. 
Measurements: Items from the Alcohol Use Disorders Identification Test (AUDIT) and the stress subscale of the Depression Anxiety and Stress Scale (DASS).  
Findings: Overall, harmful drinking decreased during social distancing measures in our sample (2019 score = 8.2 (7.9-8.4 95% confidence interval), during the pandemic = 7.3 (7.1-7.6)). Younger drinkers, particularly young women, decreased their consumption the most, but there was a small increase in consumption in middle-aged women. Drinkers experiencing high levels of stress also reported a relatively higher shift in harmful consumption compared with those with low levels of stress (β=0.65, p=.003), despite reporting a small decrease overall.
Conclusions: The closure of licensed premises and social distancing measures in Australia in response to the COVID-19 outbreak appear to have reduced harmful alcohol consumption in younger drinkers, particularly young women. 


Introduction 
The novel coronavirus (COVID-19) pandemic has, as of writing, infected an estimated 4.5 million people with over 300,000 deaths recorded (1), although both these numbers are widely thought to be an underestimate (2). Public health responses have varied from country to country. Regarding alcohol sales, on-premise locations such as restaurants and bars have been closed in many countries along with most businesses that would involve people congregating together.  
In most of these countries, stores that sell alcohol for consumption elsewhere (referred hereafter as off-premise stores) remain open as usual with a few exceptions such as Greenland, South Africa and Thailand, where they have also been closed (3). Meanwhile, in India a 70% “corona-tax” has been placed on alcohol in an attempt to reduce consumption during the pandemic (4). In countries where such measures have not been put in place there are concerns about consumption in private homes increasing during social distancing (5, 6). Overall, evidence is lacking concerning the effect of social distancing measures, legislation affecting the sale of alcohol, and all the other societal upheavals inherent to this pandemic on alcohol consumption. Early estimates of the impact of the pandemic on consumption are urgently needed to inform health promotion and policy-based responses. 
On March the 29th 2020, it was announced that Australians were only allowed to leave their homes for healthcare, exercise, shopping for essentials or essential work/education (7), restrictions that remained in place until May 16. With all restaurant and bars closed and the population being asked to stay in their homes, consumption in licensed premises will decrease markedly.. This may be matched by a corresponding increase in consumption in homes. Before the pandemic, nearly two-thirds of alcohol was already consumed at home  in Australia, with over 55-year-old drinkers consuming substantially more of their alcohol at home than younger drinkers (approximately 77% versus approximately 37% respectively) (7). One could predict that consumption will decline more for younger drinkers who are no longer able to drink in places where they usually drink, notably other people’s homes and licensed venues (8). 
However, there is also reason to be concerned that harmful consumption may increase. In times of economic crisis, risky drinking in men is thought to increase as a response to stress, while overall consumption falls in response to financial constraints (9). Indeed, a study on health risk behaviours during the COVID-19 pandemic in men who sleep with men found that more people increased consumption since social distancing was implemented than decreased (10). Social distancing and/or lockdown type measures have led to increased stress (11), which is directly associated with alcohol use (12), and alcohol-related harms typically correlate with drinking to cope (13-15). The stress of the pandemic, particularly among those who work and have caring commitments has led to increases in stress, particularly in women (11). This prior work on stress and consumption suggests that we will see an increase in consumption, however this will presumably be somewhat counterbalanced by the closure of licensed premises and restricted social gatherings and face-to-face interactions. How much people will replace in-person social drinking occasions with virtual ones is unknown, but this presumably will not be consistent by age.   Overall, there is little known about what changes we might see in alcohol consumption across different demographic groups.
Therefore, predicting the effect of the COVID-19 pandemic on alcohol consumption is difficult. Timely and applicable research is required to inform health care profesionals and policy-makers working to limit the impact of potential harms. Internet-based convenience samples are an expedient way of collecting exploratory data during this crisis when traditional methods are either not possible due to distancing restictions and high cost and/or time demands (6). The results presented here aim to provide early indicators of changes in consumption and harms among drinkers during social distancing. The first hypothesis is that young people will disproportionately reduce their harmful drinking compared to older drinkers. The second hypothesis is that men will increase their harmful drinking relative to women. The third hypothesis is that those who experience high levels of stress will increase their harmful drinking more than other drinkers. 
Method
Sample
To assess alcohol consumption before and during social distancing and levels of stress, a national cross-sectional survey design was implemented. Adults aged between 18 and 65 years of age were recruited through Facebook and Instagram advertisements. Data was collected between the 16th of April, 2020 and the 11th of May, 2020. To participate in the study, potential participants were redirected to the survey. After providing voluntary consent, participants were first screened using three inclusion criteria and then asked to complete the survey.. 
Online surveys were administered through http://www.qualtrics.com, which took about 10 to 15 minutes to complete. At the end of the survey, respondents were invited to enter a prize draw of ten grocery vouchers worth 50AUD. The study protocol was approved by the Ethics Committee at La Trobe University (HEC20052).
In total, 2,630 people clicked on the Facebook or Instagram advert and agreed to participate. Of those, 695 (26.4%) did not meet the inclusion criteria (i.e. being Australian, aged 18-65 and consume alcohol once a month) and a further 251 participants (12.7%) did not complete the survey. 
Within the sample of 1684 participants 64.6% were female, 31.2% male, 3.6% preferred to self-describe as non-binary, gender-fluid, agender or an option not listed and 0.7% preferred not to say. Please note that all respondents are included in the results in Table 1, however the combination of small sample size and the use of interactions in the model meant that only those who self-identified as men or women could be included in the analyses presented in Table 2. The sample has a mean age of 48.9 (SD=13.3), with 79% completing a diploma or bachelor’s degree. Comparisons between this sample and that of a nationally representative survey are shown in Table 1. 

Measures
Online survey
The survey, consisted of selected questions from the Alcohol Use Disorders Identification Test (AUDIT), the stress subscale from the Depression Anxiety and Stress Scale (DASS) and some demographic items. 	
Demographics. Participants’ age, gender and highest level of academic qualification were requested.  
Alcohol use and dependence. 	To assess alcohol use and dependence 8 items from the 10-item AUDIT were used. The AUDIT is a screening tool that aims to identify hazardous and harmful alcohol consumption (16). The first three questions focus on alcohol consumption and the next three make up a dependence subscale. Finally in the full ten item AUDIT there are four questions that address negative consequences of drinking, however as two of these items have response options that differentiate between harms that have happened in the past year and those that have happened in their lifetime, these items were deemed innapropriate for comparison between two time points that are only a month apart. Therefore, while the first two items of this subscale are included in the 8-item AUDIT, the negative consequences subscale has not been calculated. The total of the 8 AUDIT items has been included as an overall measure of harmful or hazardous drinking with the caveat that it is not the full scale that was designed for this purpose.  
 To identify differences before and during social distancing, the AUDIT was administered twice. In the first iteration of the survey the following was included as a precursor: “You are going to be asked similar questions twice. This is to help capture changes that we have all undergone due to coronavirus. In this section we are interested in your alcohol consumption over the past year BEFORE SOCIAL DISTANCING/ISOLATION RESTRICTIONS.” All questions then started with the words “Before social distancing/isolation restrictions...”.  
The second set of questions started with the precursor: “Now, here is the same set of questions relating to drinking SINCE THERE HAVE BEEN SOCIAL DISTANCING/ISOLATION RESTRICTIONS. Usually we would ask people to think about what they would normally do but we are very aware that normal has taken on a new meaning in these difficult times. So, can you please answer the questions on this page about your time SINCE THERE HAVE BEEN SOCIAL DISTANCING/ISOLATION RESTRICTIONS?” All questions then started with the words “Since social distancing/isolation”. The item wording of each question after the introductory text is shown in Table 1. 
Response option scores from each question range from 0-4, meaning that subscale scores range from 0-12 and the 8-item total 0-32.  Full item wording and response options can be found in the scales original publication (17).
Levels of stress. The stress subscale from the short form Depression Anxiety Stress Scale (DASS-21; (18)) was used to assess stress in the week preceeding completion of the survey. The DASS-21 is a 21-item self report instrument designed to measure depression, anxiety and stress with robust reliability (19). Response categories ranged from 0 (Did not apply to me at all) to 3 (Applied to me very much or most of the time) with scores ranging from 0 to 21. The stress scale has a excellent internal reliability (Cronbach’s stress = .93) (19). In order to facilitate examination of non-linear relationships and facilitate graphical representation of the findings, respondents were grouped into roughly equal low (7-10), medium (11-14) and high (15+) stress groups. 
National Drug Strategy Household Survey
Data from the 2016 National Drug Strategy Household Survey ((NDSHS; 20)) were used to assess differences in demographics and survey responses between a sample representative of the Australian population and those obtained in the convenience sample used in the current study. The NDSHS is collected every three years via drop-and-collect paper forms, computer assisted telephone interview, and online surveys using multi-stage, stratified random sampling (20). The 2016 NDSHS had a 51.1% response rate. A total of 13,739 (males=6,319, females=7,420) respondents aged between 18 and 65 who consumed alcohol at least monthly were used for the comparison analysis.
Respondents who had consumed any alcohol in the past 12 months completed the AUDIT. In the NDSHS, the AUDIT items are not asked together in one single section. Items 1 to 3 of the AUDIT vary slightly in the NDSHS, with slightly different wording and response options. The responses given in the NDSHS were recoded to reflect the responses available in the AUDIT (please see (21) for more details). 
Analysis
Given the importance of quickly collecting data during an unprecedented time, these analyses were not pre-registered and results should be considered exploratory. As noted above, 251 respondents were removed for not completing the survey. No other missing data was recorded. Mean scores on all items, subscale totals, and total AUDIT scores were calculated for before and during social distancing measures following the pandemic. Paired t-tests were used to identify significant shifts in AUDIT scores. In order to provide some insight into the differences between our sample and a sample more representative of the Australian population, corresponding results from the NDSHS were also generated. 
Next, in order to ascertain which demographic groups experienced shifts in consumption, regression models predicting shifts in consumption during the first month of social distancing in Australia were conducted. The difference in scoresscore between time 1 and time 2 were calculated so that a positive number indicated an increase in score and was used as the outcome variable in regression models. Stress, education, age and gender and an interaction between age and gender were used as predictor variables. The interaction was included to allow for shifts across age and gender that were not uniform. Estimated marginal means in the shift in AUDIT scores by the age and gender interaction were graphed for ease of interpretation of results. Outcome variables included the total score, the two subscales with complete items and the three questions on consumption. These were selected because a) these three items account for the majority of AUDIT scores and correlate highly with the total and b) the three items in this subscale did not shift in unison.  
Results
The scores on the AUDIT before and during the pandemic, along with the NDSHS comparisons, are shown in Table 1. The sample recruited for this study was older, more often female and had higher AUDIT scores in 2019 than those in the national representative sample. As can be seen, there was a reduction in total AUDIT score in our sample during the pandemic. Similar reductions were found in the two complete subscales, the AUDIT-C and the AUDIT-D. At the item level, reductions were consistently found in all items and sub-totals except for item 1, addressing frequency of consumption. This was also the only item in which more people reported a higher score during the pandemic. Please note that all figures in this manuscript represent scores on the AUDIT items rather than a specific number of drinks or drinking days. On all other items except for those on quantity per occasion and drinking first thing in the morning, more people reported a lower score during the pandemic. Overall, nearly half of respondents had a decrease in total AUDIT score of one point or more and nearly a quarter increased.  
Table 2 displays models predicting shifts in AUDIT scores during the pandemic. Given the importance of consumption in the study of harmful drinking the three items in the consumption subscale are included as outcome variables here as well as consumption and dependence subscale totals and the 8-item total. In order to facilitate interpretation of results, the estimated marginal means of these shifts in scores are shown by age and sex in Figure 1. The mean shift in score of each demographic group with 95% confidence intervals can be seen in all the figures.  An estimated marginal mean of one indicates an increase of score by 1 point during the pandemic. 
 “As Figure 1 demonstrates, women aged 36-50 increased both their frequency (item 1) and quantity (item 2) of consumption – for both groups the 95% confidence intervals are clear of the line marking no shift. However, overall decreases in our outcome variables were much more common. In particular, we found that all groups except men aged 26-35 decreased their risky drinking frequency (Item 3). Consumption subscale scores decreased in respondents age 18-25, women aged 26-35 and men aged 51-65. Dependence subscale scores decreased in all groups except for 18-35-year-old men.  Turning to 8-item total AUDIT scores, the first hypotheses was supported as decreases in harmful drinking are larger in the younger age groups – only women and 35 and older did not significantly decrease their consumption. The second hypothesis was partially supported as decreases in total score and other outcome variables does appear to be driven by younger women, however it was only older women who did not decrease their harmful consumption significantly during the pandemic. 
The third hypothesis was partially supported as those experiencing high levels of stress had relatively higher shifts in scores than those who reported low levels of stress.  However the estimated marginal means for those in the high stress group (-0.77, 95%CI = -1.06, -0.49) were still significantly below zero indicating that this group also decreased their harmful drinking overall.  In the other models, those in the high and medium stress groups reported relatively higher shifts than those in the low stress group for items 1 and 3 and the consumption subscale. 
Discussion
This study aimed to identify groups that might have increased or decreased harmful consumption in Australia during the COVID-19 pandemic. In our convenience sample, we found a small downward shift in most alcohol indicators during the early stages of the pandemic.  The first hypothesis was supported as younger drinkers did decrease their harmful consumption more than older. We found partial support for the second hypothesis: men’s consumption did not increase; however it did decrease less compared to women in younger age groups. The third hypothesis was supported as higher levels of stress were positively associated with shifts in total AUDIT score.  
Decreases in harmful drinking in our sample were primarily driven by drinkers aged 18-25, particularly women. These relatively large downward shifts in harmful drinking masked a plateau or even a small increase in consumption in older drinkers. Conversely, drinkers aged 36-50 increased AUDIT scores during the pandemic, again this is being driven more by women as they showed  increased scores in the consumption subscale and overall AUDIT score. Previous research has demonstrated that women but not men increase their alcohol consumption when confronted with conflicting work and family duties (22), which may have become more prevalent or pronounced during social distancing; a worthwhile avenue of future research. Our finding that men also decreased their alcohol consumption during the pandemic is in contrast to the finding of Sanchez and colleagues (10), who found a sample of men who had sex with men reported increases in consumption. It is possible that this is due to our study’s broader target population or it may reflect respondents being asked to assess their shift in consumption themselves – these respondents may be referring to the same increase in frequency of consumption that we found in the current study, rather than an increase in overall consumption or harm. –.
The finding that more stress was linked with relatively higher harmful consumption during the pandemic is consistent with previous non-pandemic specific work on harmful drinking and stress within individuals (9). However, overall, scores have decreased in what can be considered a stressful time. Therefore, it appears that the reduction of opportunities for drinking with people outside of an individual’s household has outweighed increases attributable to stress, particularly in young people and at least in the first month of social distancing. It appears that the decrease of availability of on-premise drinking locations remains an important strategy to prevent young adults’ harmful drinking. This is in line with work on availability and alcohol-related harm both in Australia and internationally (23).
[bookmark: _Hlk49845730]Overall, the shifts in AUDIT scores that we found were quite small. Scores on most of the scores in most demographic groups have not significantly shifted. Early studies such as this one are less likely to detect shifts in consumption than those that are administered later on in the pandemic – future work assessing this is recommended. However, of potential concern here is that there is a sub-group of individuals that have increased their alcohol consumption during this stressful time, and that this could continue even after social distancing measures are eased. We recommend that health care professionals working with people dealing with increased stress during the pandemic ask about alcohol consumption. Further, particular attention could be paid to middle-aged women in this regard.  
The most important limitation of the current study is the sampling strategy. A convenience sample has been recruited via advertising on Facebook and Instagram and as indicated by the differences in demographics between our sample and the NDSHS, is not representative of the Australian population. Instead the sample is two-thirds female, significantly older, and drink more heavily than the average Australian population (aged 18-65) recruited for the NDSHS. However, this study can provide important early indications of how alcohol consumption might be changing as a result of this pandemic. Furthermore, the analyses that account for demographic differences provide insight into how different groups of Australians might be reacting to the pandemic in respect to their alcohol consumption. In addition, respondents were asked to estimate their monthly consumption since social distancing, but also for the year previous – which may be susceptible to a difference in recall bias (24) and would presumably be less accurate than a study in which respondents could give their consumption at the two time points (24). Finally, questions on the economic and labour related disruptions subsequent to the pandemic were not included in this study, future work on these factors and their impact on consumption are recommended.  
To conclude, we found early indications from a large convenience sample that, overall, from before to during the COVID-19 pandemic Australians may have decreased harmful drinking, particularly among young adults. This is despite a slight increase in quantity of consumption. As would be expected the closure of licensed premises has resulted in a decrease in harmful alcohol consumption in young adults in particular, however there is no reason to assume that these decreases will not reverse when licensed premises re-open. Based on these early estimates, reductions in short term harms from alcohol in Australia during social distancing should be expected. A potential issue to be aware of is that respondents may become accustomed to more frequent drinking in the home. Given that home drinking is thought to be habitual (25), higher levels of consumption might be difficult to reverse when coronavirus restrictions begin to ease leading to more drinking opportunities which are associated with more risky drinking. Research monitoring how consumption patterns shift when licensed premises re-open is recommended. 
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Table 1. 
Comparison of mean (95% CI) AUDIT scores before and during the pandemic and commensurate scores from the representative sample in the NDSHS. 
	Item
	Before SD
	During SD
	% decrease
	% increase
	NDSHS

	% Female
	
	64.5 (62.2, 68.8)
	
	
	47.6 (46.7, 48.7)

	Age
	
	48.9 (48.3, 49.5)
	
	
	40.5 (40.2, 40.8)

	1. How often do you have a drink containing alcohol? 
	3.02 (2.98, 3.06)
	3.08 (3.03, 3.13)**
	14.6 (12.9, 16.4)
	21.8 (19.9, 23.9)
	2.48 (2.46, 2.50)

	2. How many standard drinks do you have on a typical day when you are drinking? 
	1.01 (0.96, 1.07)
	0.97 (0.91, 1.02)*
	14.6 (12.9, 16.4)
	14.0 (12.4, 15.8)
	1.01 (0.98, 1.04)

	3. How often do you have six or more standard drinks in one occasion? 
	1.59 (1.53, 1.65)
	1.27 (1.20, 1.34)***
	33.4 (31.1, 35.7)
	8.9 (7.6, 10.4)
	1.39 (1.36, 1.42)

	Consumption sub-scale (AUDIT-C)
	5.62 (5.49, 5.75)
	5.32 (5.18, 5.46)***
	35.8 (33.5, 38.1)
	24.9 (22.8, 27.0)
	4.89 (4.82, 4.95)

	4. How often during the last year have you found that you were not able to stop drinking once you had started? 
	0.79 (0.73, 0.85)
	0.61 (0.55, 0.66)***
	20.2 (18.3, 22.3)
	6.2 (5.1, 7.5)
	0.33 (0.31, 0.34)

	5. How often during the last year have you failed to do what was normally expected of you because of your drinking? 
	0.37 (0.33, 0.41)
	0.30 (0.26, 0.33)***
	12.8 (11.2, 14.5)
	5.8 (4.7, 7.0)
	0.26 (0.25, 0.28)

	6. How often during the last year have you needed a first drink in the morning to get yourself going after a heavy drinking session?
	0.10 (0.08, 0.13)
	0.11 (0.08, 0.14)
	1.4 (0.9, 2.1)
	2.1 (1.5, 2.9)
	0.06 (0.05, 0.07)

	Dependence sub-scale (AUDIT-D)
	1.26 (1.16, 1.36)
	1.01 (0.91, 1.11)***
	22.1 (20.1, 24.2)
	10.2 (8.8, 11.7)
	0.65 (0.62, 0.68)

	7. How often during the last year have you had a feeling of guilt or remorse after drinking?
	0.75 (0.71, 0.80)
	0.64 (0.59, 0.70)***
	26.3 (24.2, 28.5)
	8.9 (7.6, 10.4)
	0.39 (0.37, 0.40)

	8. How often during the last year have you been unable to remember what happened the night before because you had been drinking?
	0.52 (0.48, 0.56)
	0.36 (0.32, 0.40)***
	18.2 (16.4, 20.2)
	4.5 (3.6, 5.7)
	0.42 (0.40, 0.44)

	TOTAL (8-item total)
	8.16 (7.90, 8.42)
	7.33 (7.05, 7.62)***
	48.2 (45.8, 50.6)
	23.5 (21.4, 25.6)
	6.35 (6.25, 6.45)

	
	1684
	1684
	
	
	13739


N = 1684 Note: *p<.05; **p<.01; ***p<.001; Significance indicates differences in score before and and during social distancing as per a paired t-test. SD = Social Distancing.


Table 2. 
Multiple linear regression predicting the difference in AUDIT scores during and before the COVID-19 pandemic.
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	Frequency
	Quantity
	Risky
	Consumption
	Dependence
	Total

	Gender
	Female
	0 (Ref)
	0 (Ref)
	0 (Ref)
	0 (Ref)
	0 (Ref)
	0 (Ref)

	
	Male
	0.09
	0.41**
	0.42**
	0.92**
	0.44
	1.52*

	Age
	18-25
	0 (Ref)
	0 (Ref)
	0 (Ref)
	0 (Ref)
	0 (Ref)
	0 (Ref)

	
	26-35
	0.19
	0.56***
	0.51***
	1.26***
	0.33*
	1.91***

	
	36-50
	0.33***
	0.87***
	0.81***
	2.00***
	0.45**
	3.26***

	
	51-65
	0.22**
	0.83***
	0.87***
	1.93***
	0.65***
	3.51***

	
	Female x 18-25
	0 (Ref)
	0 (Ref)
	0 (Ref)
	0 (Ref)
	0 (Ref)
	0 (Ref)

	
	Male x 26-35
	-0.02
	-0.17
	-0.14
	-0.33
	-0.34
	-1.13

	
	Male x 36-50
	-0.29
	-0.52**
	-0.43*
	-1.23**
	-0.45
	-1.82*

	
	Male x 51-65
	-0.25
	-0.46**
	-0.55**
	-1.26***
	-0.60*
	-2.01**

	Education
	<=High School
	0 (Ref)
	0 (Ref)
	0 (Ref)
	0 (Ref)
	0 (Ref)
	0 (Ref)

	
	> High School
	0.09
	0.14**
	-0.01
	0.22*
	-0.08
	0.33

	Stress
	Low
	0 (Ref)
	0 (Ref)
	0 (Ref)
	0 (Ref)
	0 (Ref)
	0 (Ref)

	
	Medium
	0.10*
	0.04
	0.15**
	0.29**
	-0.01
	0.32

	
	High
	0.11*
	0.08
	0.15**
	0.33**
	0.12
	0.65**


N=1612 Note: Coefficients are unstandardized regression coefficients; *p<.05; **p<.01; ***p<.001. 
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Figure 1. Predictive Margins of change in score with 95% confidence intervals during the pandemic by age and gender. 
Reference line = 0 (or no change in score) in each graph. 
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