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Abstract

Background and Aims: Early evidence suggests that COVID-19 lockdown restrictions

affect alcohol consumption. However, existing studies lack data on how drinking prac-

tices changed as restrictions disrupted people’s work, family life and socializing routines.

We examined changes in consumption and drinking occasion characteristics during three

periods of changing restrictions in Scotland/England.

Design: Interrupted time-series analysis of repeat cross-sectional market research data

(assessing step-level changes).

Setting: Scotland/England, January 2009–December 2020.

Participants: Scotland: 41 507 adult drinkers; England: 253 148 adult drinkers.

Measurements: Three intervention points: March 2020 lockdown, July 2020 easing of

restrictions and October 2020 re-introduction of some restrictions. Primary outcome:

mean units consumed per week (total/off-trade/on-trade; 1 unit = 8 g ethanol). Second-

ary outcomes: drinking > 14 units per week, heavy drinking, drinking days per week, soli-

tary drinking, drinking with family/partners, drinking with friends/colleagues, own-home

drinking, drinking in someone else’s home and drinking start times.

Findings: In Scotland, March 2020’s lockdown was associated with a 2.32 [95% confi-

dence interval (CI) = 0.61, 4.02] increase in off-trade (i.e. shop-bought) units per week, a

−2.84 (95% CI = −3.63, −2.06) decrease in on-trade (i.e. licensed venues) units per week,

but no statistically significant change in total units per week. July 2020’s easing of

restrictions was associated with a 1.33 (95% CI = 0.05, 2.62) increase in on-trade units

per week, but no statistically significant total/off-trade consumption changes. October

2020’s re-introduction of some restrictions was not associated with statistically signifi-

cant consumption changes. Results for England were broadly similar. Lockdown restric-

tions were also associated with later drinking start times, fewer occasions in someone

else’s home and with friends/colleagues, more own-home drinking and (in Scotland only)

more solitary drinking.
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Conclusions: Reductions in on-trade alcohol consumption following COVID-19 lock-

down restrictions in Scotland/England in 2020 were mainly offset by increased own-

home drinking. This largely persisted in periods of greater/lesser restrictions. The shift

towards off-trade drinking involved significant changes in the characteristics of drinking

occasions.

K E YWORD S

Alcohol consumption, COVID-19 pandemic, drinking occasion characteristics, interrupted time-
series analysis, lockdown restrictions, policy analysis

INTRODUCTION

COVID-19 has led to many countries implementing ‘lockdown’ mea-

sures to reduce social contact, e.g. by closing work-places/busi-

nesses/schools and restricting people’s movements and freedom to

meet non-household members face-to-face. This has significantly

impacted upon health outcomes and health-related behaviours [1–4].

With regard to alcohol use, lockdown measures can affect drinking

practices in various ways, with hospitality closures and changes to

people’s work, family life and socializing routines all likely to alter con-

sumption patterns. Consumption may increase due to stress arising

from uncertainty, social isolation and/or loss of work during the pan-

demic [5] or due to less structured days for those in job retention

schemes [6]. Conversely, consumption may decrease due to reduced

disposable incomes, less socializing and hospitality closures affecting

alcohol availability. Lockdowns may also act as a catalyst for some

people to attempt health improvements by re-evaluating their rela-

tionship with alcohol [7].

In the United Kingdom, lockdown restrictions were in place for

longer than in many other countries in 2020 due to its compara-

tively high COVID-19 case/mortality rates [8]. Restrictions were

first introduced in March 2020 and have subsequently changed sig-

nificantly over time (in response to fluctuating case numbers) and

varied between the United Kingdom’s four devolved nations. Key

lockdown policy developments in Scotland/England in 2020 are

detailed in Table 1. To summarize, the United Kingdom introduced

a strict national lockdown in March 2020 to close on-trade pre-

mises (e.g. pubs, bars, clubs and restaurants) and prevent people

from leaving their homes except for essential work/shopping or

short periods of exercise. Alcohol remained available throughout

the year to purchase ‘off-trade’, i.e. via supermarkets, off-licences

or on-line deliveries. The UK’s national and devolved governments

began significantly easing lockdown restrictions in July 2020 to

allow limited indoor gathering and re-opening of on-trade premises.

However, restrictions (including closures of some on-trade pre-

mises) were then gradually re-introduced throughout late

September–October 2020, with new tiered systems of localized

restrictions being introduced, meaning restrictions varied between

local areas. England (but not Scotland) then had a second national

lockdown in November/December 2020, after which the tiered

system returned. In general, lockdown measures tended to be

slightly stricter in Scotland than in England, apart from during

England’s second lockdown (Table 1).

Existing evidence regarding the impact of lockdown restrictions

on drinking is mixed. Sales data suggest that despite higher off-trade

sales, overall alcohol sales decreased by 6% in both Scotland and

England/Wales during the March–July 2020 lockdown [11]. Descrip-

tive analysis of market research data also suggests that overall con-

sumption fell in England, although did not statistically significantly

change in Scotland during the early stages of the pandemic [12], while

household shopping panel data suggest that British households did

not buy more alcohol than expected for the time of year during the

March–July 2020 lockdown [13].

Other UK surveys have tended to suggest that during the initial

lockdown up to a third of people were drinking more than before,

with a similar proportion drinking less [14], but there has been con-

cern over potential increases in high-risk/binge drinking [1, 15]. This is

backed up by more recent research highlighting a polarization in drink-

ing in England during the pandemic, with some people drinking less

than before but heavy drinkers consuming more, and evidence of

increased alcohol-related harm [16]. Internationally, some research

suggests that lockdowns are associated with decreased alcohol con-

sumption [17] and some suggests increased hazardous alcohol use

[18], but the majority of surveys highlight consumption increasing

among some groups but decreasing among others [19–21]. However,

many of these surveys have limitations, such as changing data collec-

tion methods during the pandemic and using weak measurements

[22]. Existing studies have also been unable to investigate how drink-

ing occasion characteristics may have changed. This may have public

health implications, given that risks of alcohol-related harm varies

between drinking contexts [23, 24]. Finally, so far studies have tended

to only include data on the early months of the pandemic, so do not

provide insight into whether consumption changed further as restric-

tions were eased and/or re-introduced. This is important to under-

stand, given ongoing speculation concerning whether people revert to

pre-pandemic drinking once restrictions are relaxed or if there are

‘new norms’ [7, 25].
The current study has the following objectives:

1. To assess the impact of introducing, easing and re-introducing

lockdown restrictions on alcohol consumption in Scotland and

England in 2020.

2. To assess the impact of introducing, easing and re-introducing

lockdown restrictions on drinking occasion characteristics (in terms

of where people drank, who with, and start times of occasions) in

Scotland and England in 2020.
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METHODS

Research design

The natural experimental conditions of lockdown policy, arising from

three periods of changing restrictions over time, were exploited to ana-

lyse the impact of introducing, easing and re-introducing restrictions

using interrupted time-series (ITS) analysis. Scotland and England were

analysed separately due to differences in the nature of their restrictions

(see Table 1).

Data

Kantar Alcovision data from January 2009–December 2020 was used.

Alcovision is a repeat cross-sectional on-line survey with an annual

sample of approximately 30 000 adults in Great Britain. It draws

weekly quota samples from an on-line market research panel, with

quotas based on gender, social class, age and geographic region to

match nationally representative targets. Samples are drawn continu-

ously throughout the year, with Scotland being oversampled to permit

robust analysis. To increase representativeness, we used a ‘raking’
weighting technique which calibrates survey weights to UK census

data (see Supporting information, Appendix A for full details).

Alcovision comprises a short introductory questionnaire and a

detailed retrospective 7-day drinking diary, which gathers information

on respondents’ alcohol consumption and drinking occasion charac-

teristics. Drinking occasions are defined as a significant time-period

(e.g. lunchtime, early evening or late evening). Respondents can report

up to two on-trade occasions and two off-trade occasions per day.

The final analytical sample throughout the study period was

41 507 individuals in Scotland and 253 148 individuals in England.

Respondents in Wales were excluded due to their small sample size

(14 556 throughout the study period). Respondents who abstain from

alcohol, i.e. report drinking less than once per year (5773 individuals

in Scotland and 36 266 individuals in England throughout the study

period) were also excluded from the analysis.

Measures

Intervention points

Key dates in lockdown policy developments were used to specify three

intervention points: (1) initial lockdown, i.e. March 2020, when lock-

down measures were first introduced, (2) restrictions easing, i.e. July

2020, when on-trade premises reopened and indoor household mixing

rules were relaxed, and (3) some restrictions re-introduced,

i.e. October, 2020 when local restrictions and the localized tiered sys-

tems were introduced (and also covering the period of England’s sec-

ond lockdown). Each intervention point was coded as 0 before the

month of the intervention point and 1 during/after the month of the

intervention point. Intervention points were the same for Scotland and

England as, although restrictions varied between countries, timings of

policy developments were broadly similar (see Table 1).

Outcome measures

To provide an overall picture of consumption the primary outcome

was mean units per week, which was split into total/off-trade/on--

trade to offer insight into substitution between settings. This is the

mean number of units that respondents reported consuming in their

7-day drinking diary. Alcovision records consumption in ‘serves’.
These were converted into UK units (1 unit = 8 g ethanol) using infor-

mation on packaging size, drink type and alcohol by volume (ABV). To

prevent unrealistically high values biasing the results, individual

reports are capped at 280 units per week. Full details of these pro-

cesses are provided in Supporting information, Appendix A.

Secondary outcomes include three further consumption measures

and six measures of drinking occasion characteristics. Consumption

measures were: (1) proportion of individuals drinking > 14 units per

week, i.e. the proportion consuming more than recommended by UK

drinking guidelines during the diary week, (2) mean number of heavy

drinking occasions per week, i.e. the mean number of occasions per

diary week involving > 6 units for women or > 8 units for men and

(3) mean number of drinking days per week, i.e. the mean number of

diary week days in which respondents reported drinking. These con-

sumption measures complement the primary outcome by providing

insight into whether people were drinking more often/more heavily

during the pandemic, over which previous studies have raised con-

cerns [1, 18]. Like the primary outcome, these were all split into total/

off-trade/on-trade. Occasion characteristics measures include three

measures of who occasions were with, two measures of off-trade

locations and one measure of occasion start times. They are: (1) mean

number of solitary occasions per week, (2) mean number of occasions

per week with family/partner, (3) mean number of occasions per week

with friends/colleagues, (4) mean number of occasions per week in

own home, (5) mean number of occasions per week in someone else’s
home and (6) mean start time of first drinking occasion per day. All

measures were selected following the results of previous descriptive

analysis [12].

Statistical analysis

First, descriptive analysis was conducted to assess how alcohol con-

sumption and drinking occasion characteristics varied throughout

2020. This was performed by plotting each outcome over time in

2020 and, for comparison with recent years, comparing with the

2016–19 average for the same month.

The impact of changes in lockdown restrictions was then more

formally evaluated via ITS analysis, using data from the full January

2009–December 2020 time-series. July 2017 was missing, which was

handled using Kalman filtering [26]. The analytical process involved

constructing a monthly time-series, whereby individual-level
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Alcovision data were aggregated to give monthly averages for each

outcome. Seasonal autoregressive moving average (SARMA) model-

ling was used to estimate the effect of each change in lockdown

restrictions on each outcome, adjusting for autocorrelation, seasonal-

ity and trend. Candidate SARMA models were selected by testing for

autocorrelation and non-stationarity using auto-correlation function

(ACF) and partial auto-correlation function (PACF). The most appropri-

ate models were then selected by using Akaike information criteria

(AIC) and Bayesian information criteria (BIC), and testing model

assumptions. All analyses were undertaken on weighted data and con-

ducted using Stata/MP version 16.1. This analytical protocol was not

pre-registered. As such, results should be considered exploratory.

RESULTS

Table 2 gives descriptive statistics on the mean values of each out-

come pre-lockdown and during each period of changes in restrictions.

It also provides information on the number of individuals in the sam-

ple in each country-period.

The descriptive analysis results are provided in Figure 1 (for the

primary outcome) and Supporting information, Appendix B (for sec-

ondary outcomes). The ITS analysis results are provided in Tables 3–6.

Model values are shown visually alongside the raw monthly time-

series in Figures 2 and 3 (for the primary outcome) and Supporting

information, Appendix C (for secondary outcomes). Supporting infor-

mation, Appendix C also provides truncated versions of all model

values/raw series figures, which allow for easier interpretation of the

COVID-19 period.

Changes in average weekly consumption

Figure 1 highlights that, following the initial March 2020 lockdown,

mean off-trade units per week increased and mean on-trade units

per week decreased. These changes largely persisted when restric-

tions were eased/re-introduced, with off-trade consumption mainly

remaining above the 2016–19 average and on-trade consumption

below the 2016–19 average throughout the remainder of 2020.

Total consumption was below the 2016–19 average when lock-

down restrictions were in place, particularly during November–

December, when consumption is traditionally high leading up to

Christmas.

In Scotland, the ITS analysis suggests that the initial March 2020

lockdown was associated with a 2.32 [95% confidence interval (CI)

= 0.61, 4.02] increase in mean off-trade units per week and a −2.84

(95% CI = −3.63, −2.06) decrease in mean on-trade units per week.

The consequence of these off-trade/on-trade changes was a −0.84

(95% CI = −6.76, 5.09) decrease in total units per week, but this was

not statistically significant. Subsequently, the July 2020 easing of

restrictions was associated with a 1.33 (95% CI = 0.05, 2.62) increase

in on-trade units per week but no further statistically significant off-

trade/total consumption changes. The October 2020 re-introduction

of some restrictions in Scotland was not associated with any further

statistically significant changes.

Results for England were broadly similar to Scotland. The initial

March 2020 lockdown was associated with a 1.18 (95% CI = 0.65,

1.70) increase in mean off-trade units per week and a −2.53 (95%

CI = −2.86, −2.20) decrease in mean on-trade units per week. As

restrictions were subsequently eased then re-introduced there were

no further statistically significant off-trade changes, but mean on-

trade units per week increased by 1.37 (95% CI = 0.82, 1.91) before

decreasing by −0.73 (95% CI = −1.19, −0.26).

Changes in other alcohol consumption measures

The results for the secondary consumption measures were largely

consistent with the primary analysis. In the off-trade, the ITS analysis

suggests a statistically significant increase in heavy drinking occasions

per week, drinking days per week and (in England only) proportion of

individuals drinking > 14 units per week following the initial March

2020 lockdown, and these changes persisted as restrictions were

eased/re-introduced. In the on-trade, there were decreases in drinking

throughout all consumption measures following the initial lockdown.

These mainly increased again when restrictions were eased (although

not by enough to offset previous reductions). When restrictions were

re-introduced, i.e. the period when England had stricter rules than

Scotland under its second national lockdown, on-trade consumption

again statistically significantly decreased in England, but not Scotland.

Changes in drinking occasion characteristics

In Scotland, the initial March 2020 lockdown was associated with a

0.08 (95% CI = 0.02, 0.14) increase in the mean number of solitary

drinking occasions per week. It was also associated with a −0.32 (95%

CI = −0.45, −0.20) decrease in the mean number of occasions per

week with friends/colleagues and a 0.38 (95% CI = 0.25, 0.51)

increase in the mean number of occasions per week in respondents’
own homes. Finally, the initial March 2020 lockdown was associated

with a −0.08 (95% CI = −0.14, −0.02) decrease in the mean number of

occasions per week in someone else’s home, while the mean start

time shifted to later in the day by 0.59 (95% CI = 0.16, 1.02) of an

hour, i.e. 35.4 minutes. There were no further statistically significant

changes as restrictions were subsequently eased/re-introduced.

In England, there were no statistically significant changes in soli-

tary drinking following changes to lockdown restrictions. There were,

however, changes in other characteristics. Following the initial March

2020 lockdown start-times shifted to later in the day and there were

fewer occasions with friends/colleagues and in someone else’s home.

These changes largely reverted to previous levels as restrictions were

eased (before changing again as they were re-introduced). The mean

number of occasions per week in respondents’ own homes increased

following the initial March 2020 lockdown. This persisted as restric-

tions were eased/re-introduced.
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Model assumptions and sensitivity analyses

Model assumptions (i.e. normality of residuals and freedom from auto-

correlation) were tested using kernel density plots and portmanteau

statistics. These are provided in Supporting information, Appendices

D and E. In addition, two sensitivity analyses were carried out to

address potential concerns related to the main analysis. First, one

population-level policy introduced during the analysis period (in May

2018) in Scotland was minimum unit pricing (MUP). To ensure that

this did not influence the results, the ITS analysis of consumption

measures in Scotland was repeated controlling for MUP’s introduc-

tion. The results (provided in Supporting information, Appendix F)

suggest that MUP did not substantively affect the model coefficients

or P-values. Secondly, to ensure that the results were not affected by

the units per week capping process, the primary analysis was repeated

using uncapped data. The results (provided in Supporting information,

Appendix G) suggest that capping also did not substantively affect the

model coefficients or P-values.

DISCUSSION

This study used Kantar Alcovision data to examine how alcohol con-

sumption and drinking occasion characteristics changed during three

periods of changes in lockdown restrictions in Scotland/England in

2020. The results suggest that, while total consumption remained

fairly stable, this masked significant changes in how people were

drinking in terms of off-trade versus on-trade consumption and the

characteristics of drinking occasions.

Off-trade consumption increased following the initial March

2020 lockdown in Scotland and England, and remained persistently

higher than in previous years throughout the remainder of 2020 as

restrictions were eased/re-introduced. Meanwhile, on-trade con-

sumption decreased following the initial March 2020 lockdown and,

despite increasing again when restrictions were relaxed in July,

remained lower than in previous years. This is probably because some

premises (e.g. nightclubs and live music venues) remained closed,

while those that were open were operating at reduced capacity. Some

people who previously drank in on-trade premises may also have

stayed away due to fears of catching the virus. As restrictions began

to be re-introduced from October 2020, on-trade alcohol consump-

tion decreased statistically significantly in England but not Scotland,

which reflects England’s harsher restrictions during its second lock-

down. Overall, these findings back up previous UK research [11–13,

16] in suggesting that, in general, when access to on-trade drinking

was restricted people tended to substitute most of their previous on-

trade drinking with greater off-trade consumption. The effect sizes

observed are fairly large. For example, to put the Scotland initial lock-

down coefficients into context, mean consumption in 2016–19 in

Scotland was 10.9 off-trade units per week and 4.7 on-trade units per

week. Therefore, the initial lockdown corresponded to a 21.3%

increase in off-trade consumption and a 60.4% decrease in on-trade

consumption. This is broadly in line with effect sizes observed in exis-

ting research on the impact of lockdown restrictions on UK consump-

tion [11–13, 16].

This study also highlights changes to drinking occasion character-

istics in 2020. Traditionally, UK drinking practices involve a diverse

range of occasion types, occurring with a variety of different compan-

ions and in a variety of different contexts/temporalities/locations

[27]. Lockdown measures affect this by restricting where people can

drink and their ability to socialize. Moreover, it has been argued that

they can lead to temporal changes to drinking occasions by altering

F I GU R E 1 Mean units per week in Scotland and England in 2020 (with 2016–19 average for comparison). Note: The re-opening of on-trade
premises also coincided with the relaxation of restrictions around mixing with other households indoors
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peoples’ routines and the amount of stress/boredom they face [28].

This study suggests that when under lockdown restrictions drinkers

substituted occasions in someone else’s home with more occasions in

their own home, while there were also fewer occasions with friends/

colleagues. Lockdown restrictions were also associated with spikes in

solitary drinking occasions in Scotland, but not England. This may

reflect Scotland’s disproportionately high number of one-person

households [29]. Finally, the results suggest that drinking occasions

shifted to later in the day under lockdown restrictions, which goes

against concerns raised early in the pandemic that home-working and

job retention schemes would increase daytime drinking due to less

structured days and a disconnection from employers. One explanation

for this finding is that occasions starting earlier are traditionally associ-

ated with longer drinking occasions, often involving groups of friends

and a mixture of on-trade/off-trade locations [30]. Lockdown restric-

tions prevent this type of occasion from taking place.

The key strength of this study is that, while many surveys chan-

ged their previously established methods during the pandemic [22],

Alcovision continued its pre-COVID data collection methods

unchanged. Furthermore, while existing studies have tended to only

have data on the early stages of the pandemic and focus upon alco-

hol consumption only, this study included monthly data up to the

end of 2020, and provides insight into drinking occasion

characteristics.

However, there are some limitations to note. First, like many

large-scale alcohol surveys [31] Alcovision relies upon quota sampling

from an on-line panel rather than random sampling. This has known

limitations relating to selection bias [32], although we used a ‘raking’
technique to increase representativeness. Secondly, ITS analysis

works best with a substantial amount of pre- and post-intervention

data [33]. As COVID-19 is still a recent phenomenon, our analysis is

limited by its relatively small post-intervention sample size, although

our large pre-intervention sample allows models to account for pre-

existing trends. Thirdly, the three intervention points used in the anal-

ysis were based on calendar months, so do not perfectly align with

restriction changes occurring mid-month. This means that the model-

ling may underestimate the impact of changing restrictions. Fourthly,

on-trade consumption did not fall to zero when premises were closed

during lockdowns. This phenomenon has also been seen in Australian

survey data [34]. It may occur due to people misreporting take-away

alcohol as on-trade consumption, illegal on-trade consumption taking

place or hotels legally selling alcohol to guests residing there for

essential work [12].

To conclude, COVID-19 lockdown restrictions represent a sub-

stantial intervention, with important implications for drinking practices.

This study has highlighted that restrictions in Scotland and England

were associated with statistically significant changes in off-trade/on-

trade alcohol consumption and to drinking occasion characteristics,

with many of these changes persisting in periods of greater/lesser

restrictions. Looking ahead, it remains unclear what the long-term con-

sequences of this will be. On-trade consumption is likely to move closer

to pre-pandemic levels as on-trade premises return to operating at full

capacity, and people become less afraid of indoor public spaces.T
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However, one concern is the observed increase in ‘home drinking’.
While ‘home drinking’ is currently a relatively under-researched topic

[7, 35], its increase is likely to have contributed to the high levels of

alcohol-related harm during the pandemic [16]. There is a need to mon-

itor this further in the future to ascertain whether ‘home drinking’
habits picked up during 2020 become a ‘new norm’ within people’s
drinking behaviour.
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