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ABSTRACT

Background and Aims A ban on multi-buy discounts of off-trade alcohol was introduced as part of the Alcohol Act
in Scotland in October 2011. The aim of this study was to assess the impact of this legislation on alcohol sales, which
provide the best indicator of population consumption. Design, Setting and Participants Interrupted time—series
regression was used to assess the impact of the Alcohol Act on alcohol sales among off-trade retailers in Scotland.
Models accounted for underlying seasonal and secular trends and were adjusted for disposable income, alcohol prices
and substitution effects. Data for off-trade retailers in England and Wales combined (EW) provided a control group.
Measurements Weekly data on the volume of pure alcohol sold by off-trade retailers in Scotland and EW between
January 2009 and September 2012. Findings The introduction of the legislation was associated with a 2.6% (95%
CI=-5.3t0 0.2%, P =0.07) decrease in off-trade alcohol sales in Scotland, but not in EW (—0.5%, 95% CI =—-4.6 to
3.9%, P = 0.83). A statistically significant reduction was observed in Scotland when EW sales were adjusted for in the
analysis (=1.7%, 95% CI =—-3.1 to —0.3%, P = 0.02). The decline in Scotland was driven by reduced off-trade sales of
wine (—4.0%, 95% CI=-5.4 to —2.6%, P <0.001) and pre-mixed beverages (—8.5%, 95% CI=-12.7 to —4.1%,
P <0.001). There were no associated changes in other drink types in Scotland, or in sales of any drink type in EW.

Conclusions

The introduction of the Alcohol Actin Scotland in 2011 was associated with a decrease in total off-trade

alcohol sales in Scotland, largely driven by reduced off-trade wine sales.
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INTRODUCTION

Scotland has one of the highest rates of alcohol-related
harms in western and central Europe [1]. This is largely a
consequence of dramatic rises in the 1990s [2]. Despite
recent improvements, alcohol-related mortality rates in
Scotland in 2012 remained twice as high as those in
England and Wales (EW) [3]. In 2007, the estimated soci-
etal costs of alcohol misuse in Scotland was between
£2.5 and £4.6 bn [4].

Alcohol sales data provide the most accurate means of
estimating population consumption levels [5], which are
associated with alcohol-related harm [6]. In Scotland,
sales data show that per adult (aged > 16 years) con-
sumption of pure alcohol increased from 10.2 litres in

© 2014 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction.

1994 to a peak of 11.9 litres in 2009 [3]. This was driven
by increasing off-trade consumption and declining
on-trade consumption. In recent years, consumption in
Scotland has declined, with the first notable decrease in
off-trade sales observed between 2011 and 2012. A
broadly similar pattern has been seen in EW, although the
peak in consumption occurred in 2005 and off-trade
sales stabilized from between 2006 and 2009 before
declining. In 2012, per adult consumption was 19%
higher in Scotland than in EW and 82% of this disparity
was due to higher off-trade sales, which account for two-
thirds of the alcohol market in Great Britain.

The Scottish Government’s alcohol strategy seeks to
reduce population consumption and related harms
through a comprehensive package of policy interventions
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and legislation [7]. The Alcohol etc. (Scotland) Act 2010
(Alcohol Act’), implemented on 1 October 2011, intro-
duced new regulations concerning the sale of alcohol in
the off-trade [8]. These regulations limited alcohol promo-
tions within retail stores to a single area and introduced a
ban on quantity-based price discounts. This latter aspect
of the legislation was considered to be its main compo-
nent, and prevented off-trade retailers from providing
multi-buy promotions such as ‘three for the price of two’
or ‘three bottles for £10’; however, straight discounting of
products remained permissible. The intention was to
restrict incentives encouraging consumers to purchase
more alcohol than they may otherwise have bought, and
thereby reduce consumption.

A recent study evaluated the impact of the Alcohol
Act in Scotland. Using a difference-in-differences
approach to analyse household shopping panel data,
Nakamura et al. [9] concluded that the legislation did not
reduce alcohol purchasing in the 9-month period after it
was introduced. However, results from single natural
experiment studies are unlikely to be definitive [10,11].
In this study, we evaluate the impact of the Alcohol
Act using time-series analyses of aggregate off-trade
alcohol data for a 52-week period

retail sales

post-implementation.

METHODS
Design overview

Interrupted time—series regression was used to test for a
change in off-trade alcohol sales, with data from EW used
as a control group. We assessed the impact of the legisla-
tion on total off-trade alcohol sales and on specific drink
types. Models accounted for underlying seasonal and
secular trends and were adjusted for disposable income,
alcohol prices and on-trade alcohol sales.

Data

Off-trade alcohol retail sales data were obtained from
market research specialists, Nielsen, for each week
between January 2009 and September 2012 (week
ending 10 January 2009 to the week ending 29 Septem-
ber 2012). These data are based on both electronic sales
records from large retailers and a weighted stratified
random sample of smaller retailers. Sales by discount
retailers, Aldi and Lidl, are not included in the Nielsen
data. In 2012, these accounted for 5% of the total off-
trade market in Great Britain. Natural volume sales were
converted into pure alcohol volumes using alcohol-by-
volume (ABV) percentages for each drink category. The
volume of pure alcohol sold off-trade per adult (216
years) (hereafter ‘off-trade alcohol sales’) was calculated
using official mid-year population estimates [12,13];
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weekly population estimates were interpolated assuming
a linear trend. A detailed description of the methods used
by Nielsen and the validity of using retail sales data to
estimate population consumption is provided elsewhere
[14].

Quarterly gross disposable household income data
were obtained for Scotland [15] and the United Kingdom
[16] and expressed per adult. As equivalent data were not
available directly for EW, a proxy measure was created by
subtracting Scottish data from the UK data.

Weekly estimates of the mean sales price of alcohol
sold off-trade in Scotland and EW were calculated (for all
alcohol and by drink type) using Nielsen data by dividing
retail sales value (£) by the volume of pure alcohol sold.

On-trade alcohol sales data (litres of pure alcohol)
were obtained from market research specialists, CGA
Strategy, whose estimates are based on a combination of
delivery, sales and survey data from a stratified sample of
on-trade retailers [14]. Linear interpolation was used to
calculate weekly on-trade sales data per adult by drink
category from the 4-weekly data provided.

Statistical analysis

We used interrupted time—series regression with seasonal
autoregressive integrated moving average (SARIMA)
errors to assess the impact of the Alcohol Act on off-trade
alcohol sales. Off-trade alcohol sales data were log-
transformed to reduce positive skew.

Our analytical strategy consisted of initially modelling
the off-trade alcohol sales data time—series to obtain an
adequate preliminary model and then modelling and
testing the effect of the intervention [17]. Several candi-
date models were investigated using graphs and
autocorrelation plots of the stationary time—series and its
errors with the most appropriate and parsimonious
model selected using the Akaike information criterion
(AIC) [18]. For analyses of all alcohol time—series, includ-
ing those of EW, the final fitted model was a SARIMA with
one regular autoregressive term, seasonal differencing at
lag 52 and one autoregressive seasonal term: SARIMA
(1,0,0) (1,1,0,52).

To analyse the magnitude and statistical significance
of the effect that the intervention had on off-trade alcohol
sales in Scotland we included a binary explanatory vari-
able, with the value of zero for the time before the ban
was introduced (01/09 to 09/11) and the value of 1 after
the introduction of the ban (10/11 to 09/12). We used a
zero-order transfer function, which assumes an abrupt
and permanent effect of the intervention. Analyses were
performed with and without adjustment. Covariates
entered into adjusted models were disposable income,
mean sales price, on-trade alcohol sales and, for analyses
of specific drink types, sales of other drink types. In line
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with STROBE (Strengthening the Reporting of Observa-
tional Studies in Epidemiology) guidance [19], we present
results from both unadjusted and adjusted models;
however, we mainly discuss adjusted results within the
text.

To enable comparison with a control group, the same
analytical technique described above was performed
using data for EW, where the legislation does not apply. In
addition, we entered the time—series of corresponding
alcohol sales in EW as a covariate in the SARIMA models
for Scotland [20-22].

Standard diagnostic tests were performed to ensure
that the residuals of the fitted models were not signifi-
cantly different from those expected from white noise or a
random series [23,24].

SARIMA analyses were undertaken using Stata
version 12.1 software (Stata Corp., College Station, TX,
USA; URL http://www.stata.com).

Sensitivity and supplementary analyses

We performed sensitivity analyses to assess the impact of
applying adjustment factors to off-trade alcohol sales data
to account for the exclusion of sales by Aldi and Lidl
(Supporting Information, Table S1). We also supple-
mented our main analyses by extending the study time-
period using off-trade alcohol sales data for the 2-year
period after the legislation was introduced; only unad-
justed models could be fitted, as data for covariates were
not available.

Effect of an alcohol discount ban in Scotland 2037

Ethical approval

Ethical approval was not required for this study.

RESULTS
Descriptive trends

Figure 1 shows the weekly volume of pure alcohol sold
through the off-trade per adult in Scotland and EW
between January 2009 and September 2012. There are
clear seasonal trends in off-trade alcohol sales; these
trends are very similar across Great Britain and for indi-
vidual drink types (Supporting Information, Figs S1-S5).
Off-trade alcohol sales are consistently higher in Scotland
than in EW; 25% more alcohol was sold off-trade per
adult in Scotland in the 52-week period before the Act
was introduced. The disparity is driven largely by higher
spirits sales in Scotland (2.5 litres per adult compared
with 1.4 litres per adult in EW), although annual sales of
all drink types are higher in Scotland. Trends in
covariates (gross disposable household income, mean
sales price and on-trade alcohol sales) during the time-
period are described elsewhere [24].

Visual inspection of the data does not reveal a clear
impact of the Alcohol Act on off-trade alcohol sales.
However, comparing the percentage change in off-trade
alcohol sales when aggregated across 52-week periods
before and after the Alcohol Act is more instructive
(Table 1). In the 52-week period before the Alcohol Act
was introduced, total off-trade sales in Scotland and EW
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Figure 1 Volume of pure alcohol sold in Scotland and England & Wales, January 2009—October 2012
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Table 1 Percentage change in off-trade alcohol sales aggregated
across 52-week periods before and after the Alcohol Act in Scot-
land and England & Wales.

52-week period before 52-week period after

the Alcohol Act" the Alcohol Actt”

England England
Drink type Scotland & Wales Scotland & Wales
All alcohol -0.8 -2.6 —-4.3 -2.6
Spirits -0.2 -0.7 -4.8 -2.4
Wine 0.7 -3.0 -4.6 -3.2
Beer -3.6 —-4.8 —-4.3 -1.7
Cider/perry 4.8 1.2 -0.5 -2.5
RTDs 1.9 4.2 -6.2 —6.6

“Percentage change from the corresponding 52-week period 12 months
previously.

were lower than the previous year (-0.8% and —2.6%,
respectively). After the Alcohol Act, total off-trade sales in
EW continued to decrease at a similar rate (-2.6%),
whereas in Scotland the relative decline was larger
(—4.3%). While off-trade sales fell across all drink types in
both geographies after the Alcohol Act, there was a
notable change in wine sales in Scotland, which had
increased by 0.7% in the 52-week period pre-
implementation, but fell by 4.6% in the 52-week period
post-implementation. This was not observed in EW,
where the percentage change in wine was similar before
(—=3.0%) and after (—3.2%) the Scottish legislation. A rela-
tively large percentage decrease in off-trade ready-to-
drink (RTD, pre-mixed alcohol) sales in the 1-year period
after the Alcohol Act was observed in both Scotland
(=6.2%) and EW (=6.6%).

Time-series analysis

The adjusted time—series analyses show that the intro-
duction of the Alcohol Act was associated with a 2.6%
decrease in off-trade alcohol sales in Scotland (Fig. 2).
Although this association was not statistically signifi-
cant (P =0.07), a similar decrease was not observed in
EW. The decline in Scotland was driven by changes in
off-trade wine sales, which decreased by 4.0% after the
Act was introduced. The Act was also associated with
reduced RTD sales in Scotland, although these make
up a very small proportion (1%) of the off-trade market.
A statistically significant decrease in RTDs was also
observed in EW in unadjusted analyses, but this
effect did not remain after adjustment for covariates
(Fig. 2).

There was little evidence to suggest that the introduc-
tion of the Act was associated with any changes in off-
trade beer, spirits or cider/perry sales in Scotland. There
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were also no statistically significant associations between
off-trade sales of these drink types and the dummy
Alcohol Act variable in EW (Fig. 2).

Broadly similar results were observed when off-trade
sales in EW were adjusted for in the Scotland SARIMA
models (Table 2). Specifically, the Alcohol Act was found
to be associated significantly and negatively with off-
trade sales of wine, RTDs and all alcohol, while there
was no effect on spirits or cider/perry. For beer, adjust-
ment for EW resulted in a significant association
between the legislation and off-trade beer sales in Scot-
land. This reflects the fact that the intervention effects in
the individual SARIMA models for beer sales in Scotland
and EW were in opposite directions (Fig. 2). Coefficients
for the EW covariate were statistically significant
(P <0.001) in all time—series models (Supporting Infor-
mation, Table S4).

Sensitivity and supplementary analysis

Adjusting off-trade alcohol sales data to account for the
exclusion of Aldi and Lidl produced results broadly con-
sistent with the main analysis (Supporting Information,
Table S2). For example, statistically significant associa-
tions between the Alcohol Act and off-trade sales of wine
and RTDs in Scotland were consistent with the main
analysis even though the effect sizes varied. However,
there was no evidence to suggest that the Alcohol Act was
associated with a reduction in total off-trade sales in Scot-
land when the market share of Aldi and Lidl were
accounted for. Further adjustment for EW sales did not
change these interpretations (Supporting Information,
Table S3).

Supplementary analysis using data for a 2-year post-
legislation period suggested that the intervention effect
on wine remained in Scotland and the association with
RTDs was weakened, but there was no effect on total off-
trade sales (Supporting Information, Table S5). However,
when controlling for sales in EW, the Alcohol Act was
associated significantly with a 2.0% (-3.7 to —0.2%;
P =0.03) reduction in total off-trade sales in Scotland in
the 2-year period after it was introduced (Supporting
Information, Table S6).

DISCUSSION

This study provides evidence that the introduction of the
Alcohol Act in Scotland was associated with a decrease in
total off-trade alcohol sales, driven largely by reduced off-
trade wine sales. The legislation was also associated with
reduced sales of pre-mixed alcohol beverages, although
these account for a very small proportion of total off-
trade sales. Similar changes were not observed in EW, nor
could confounding factors explain the differences in
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All alcohol % 95% CI P-value
Scotland B 24 -51 to 04 009
Scotland (adj) — 26 -53 to 02 007
England & Wales g 05 -36 to 27 0.78
England & Wales (adj) N 05 -46 to 39 0.83
Spirits
Scotland R 1.2 -41 to -1.9 045
Scotland (adj) —— 02 -27 to 23  0.87
England & Wales IS 13 -44 to 18 041
England & Wales (adj) e 15 -42 to 1.3 030
Wine
Scotland e 45 64 to -2.6 <0.001
Scotland (adj) el -4.0 -54 to -26 <0.001
England & Wales — 01 -18 to 20 0.96
England & Wales (adj) N -08 -27 to 1.2 0.42
Beer
Scotland U I 21 -74 to 35 045
Scotland (adj) = 11 -37 to 15 0.40
England & Wales S 14 -52 to 84  0.70
England & Wales (adj) . 34 -10 to 8.0 0.14
Cider/perry
Scotland N -26 -80 to 3.2 0.37
Scotland (adj) [ — -04 -45 to 39 0.86
England & Wales S -3.8 -103 to 3.0 0.27
England & Wales (adj) —— 13 -51 to 2.7 0.53
RTDs
Scotland _ -156.2 -21.7to -8.2 <0.001
Scotland (adj) —— -85 -127to 4.1 <0.001
England & Wales -11.7 -19.1to -3.6 0.005
England & Wales (adj) — 23 -7.3 to 3.0 0.38

24 20 16 12 8 4 0 4 8 12

Percentage change in off-trade alcohol sales associated with
the introduction of the Alcohol Act in Scotland

Figure 2 Percentage change in off-trade alcohol sales after the introduction of the Alcohol Act in Scotland. Adj=adjusted models that
include adjustment for changes in disposable income, alcohol prices (mean sales price), on-trade alcohol sales and, for models where the
outcome variable is a particular drink type, off-trade sales of all other drink types combined; RTDs = ready-to-drink (pre-mixed) drinks

trends, and so it is likely that the Scottish decline was due
to the legislation rather than other unmeasured factors
or biases.

Our findings contradict those recently published by
Nakamura et al. [9], who concluded that the Alcohol Act
had no impact on off-trade alcohol purchases based on
household shopping panel data. A number of reasons
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might explain the incongruent findings. First, self-
reported data, such as those used by Nakamura et al., are
particularly prone to biases relating to representativeness
and under-reporting [25,26]. In contrast, the alcohol
retail sales data used in our study are recommended for the
evaluation of population interventions because, while
subject to their own limitations and biases, they produce
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Table 2 Percentage change in off-trade alcohol sales associated
with the introduction of the Alcohol Act in Scotland with off-
trade alcohol sales in England & Wales (EW) entered as a
covariate.

Estimated Alcohol

ARIMA model  Act effect (%) 95% CI P-value
All alcohol

Unadjusted -1.9 -3.3to-0.4 0.01

Adjusted -1.7 -3.1to-0.3 0.02
Spirits

Unadjusted 0.0 -1.8t0 1.9 0.97

Adjusted 0.1 -1.5t0 1.7 0.92
Wine

Unadjusted  —4.5 -6.1t0-2.9 <0.001

Adjusted -4.3 5.6 to—3.0 <0.001
Beer

Unadjusted -3.2 -5.6 to-0.7 0.01

Adjusted -2.7 —4.7 to -0.6 0.01
Cider/perry

Unadjusted 0.6 -2.8to4.1 0.73

Adjusted 1.1 -2.6t04.9 0.58
RTDs

Unadjusted  —8.2 -12.4t0-3.8 <0.001

Adjusted -7.3 -11.6 to-2.7 0.002

Unadjusted models include EW off-trade sales as a covariate. Adjusted
models include adjustment for changes in disposable income, alcohol
prices (mean sales price), on-trade alcohol sales, off-trade sales in England
and Wales and, for models where the outcome variable is a particular
drink type, off-trade sales of all other drink types combined. CI = confi-
dence interval; RTD = ready-to-drink (pre-mixed) drinks.

more valid and reliable estimates of per capita consump-
tion [5,27].

Secondly, different analytical techniques were used to
assess the impact of the intervention. Nakamura and col-
leagues used a difference-in-differences approach, an
appropriate pre—post study design when analysing
household-level data with a small number of data points
in the time—series. However, when analysing aggregated
data with a relatively large number of data points inter-
rupted time—series regressions with SARIMA errors prove
more powerful, as such designs enable better control of
secular and seasonal trends in the data series (the latter
being particularly important given the seasonality in
alcohol sales). In addition, while both studies were
strengthened by the inclusion of control groups, we were
also able to control for potential substitution effects.

Finally, the Nakamura et al. study was unlikely to be
sufficiently powered to detect the magnitude of changes
expected from the Alcohol Act [28]. Although not inter-
preted in this way by the study authors, their results indi-
cate that if household purchases of any drink type in
Scotland were likely to be lower after the Alcohol Act they
were wine and RTDs, with best estimates of a 2.1 and
19.4% decline, respectively [9]. However, the confidence
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intervals around these estimates were very wide, which
makes the definitiveness of their conclusion surprising.
Indeed, one could argue that, despite the different study
designs and contrasting conclusions, there are consistent
patterns in the results.

The results from our study show that the drink types
most affected by the Alcohol Act were wine and RTDs.
Nakamura et al. reported that, as a proportion of
category-specific purchases, wine and RTDs were the
most likely to be bought as part of a multi-buy deal in
Scotland before the legislation, although beer and cider
(combined) accounted for a much larger volume of
alcohol sold on promotion [9]. In separate analyses, we
have shown that the prevalence of promotional wine
sales declined significantly in Scotland, but not in EW,
after the Alcohol Act was introduced [24]. This seemed to
be driven by a dampening effect on brief spikes of promo-
tional activity, which were common in Scotland before
the Alcohol Act and remained common in EW after-
wards. However, the promotional sales data incorporated
all types of promotion, thus limiting the extent to which
definitive conclusions could be drawn.

Retailers in Scotland have responded to the multi-buy
discount ban on alcohol by enhancing other promotions.
Indeed, an average of 50% of all off-trade alcohol sales in
Scotland in the year after the ban was introduced was on
promotion [24]. This includes straight discounting of
products from the list price, which remains legal, and has
enabled consumers to purchase individual alcohol prod-
ucts for the same price as they had been on promotion
(e.g. replacing an offer of three bottles of £4 wine for £10
by reducing the price of the individual bottles to £3.33).
Nakamura et al. [9] hypothesized that this was the main
reason why their study revealed no effect of the Alcohol
Act, and we agree that it is likely to have reduced the
overall effectiveness of the policy. Legislation to prevent
retailers from straight discounting alcohol products to a
price below that based on its alcohol content has been
passed by the Scottish Parliament [29], but currently
faces legal challenges. If implemented, the combination
of minimum pricing and a ban on multi-buy promotions
is likely to have greater effectiveness than either policy in
isolation [28].

Small changes in population consumption levels can
have potentially important public health consequences.
For example, the Sheffield Alcohol Research Group used
an epidemiological model that takes into account the
effect of changes in consumption on alcohol-related
harm to appraise the potential impacts of different policy
scenarios in Scotland [28]. They estimated that a total
ban on off-trade discounting would reduce consumption
by 3% and lead to related reductions in alcohol-
attributable deaths and hospital admissions of 4 and 3%
within the first year of implementation, respectively. We
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are currently extending our evaluation of the Alcohol
Act to assess whether the reduction in population con-
sumption we observed in this study translated into any
positive effects on population levels of alcohol-related
harms.

A number of limitations should be noted. The weekly
off-trade alcohol sales data exclude data from Aldi and
Lidl. These discount retailers tend to maintain lower
prices rather than promote special offers, so it is plausible
that consumers responded to the Alcohol Act by purchas-
ing more alcohol from these stores. In our sensitivity
analyses, applying drink and country-specific adjustment
factors to account for the increasing market share of
these retailers over the study time-period did not affect
our conclusions regarding the negative association
between the legislation and off-trade sales of wine and
RTDs; however, there was no association with total off-
trade sales. Alcohol sales through certain internet and
mail order retailers are also not captured by the data pro-
viders. It is therefore possible that the decline in off-trade
sales in Scotland may, at least in part, have been offset by
increased sales through such retailers, thus overestimat-
ing the magnitude of effects.

Unmeasured confounding poses a particular threat to
natural experimental studies [10]. Internal validity may
be compromised if there are genuine alternative explana-
tions for an observed effect rather than the intervention.
The Licensing (Scotland) Act 2005 was implemented in
September 2009 and contained a number of provisions
aimed at controlling the availability of alcohol [3].
Results from a qualitative evaluation indicated that while
it had successfully ended irresponsible promotions in the
on-trade, it was unlikely to have had a major impact on
population consumption because the off-trade sector was
largely unaffected [3,30]. The ongoing national pro-
gramme of delivering alcohol brief interventions (ABIs)
may have had an impact on population consumption
over the time-period analysed [31]. However, any impact
is likely to have been small, and because ABIs were deliv-
ered gradually over time it is likely that any small impacts
would have been picked up in the adjustment for under-
lying trends in the time—series models.

Lastly, alcohol retail sales data do not enable disaggre-
gation by different population subgroups. It was therefore
not possible to assess the differential impact of the
Alcohol Act on individuals with different alcohol con-
sumption patterns, demographic characteristics and
This prevented, for
example, a better understanding of whether the observed
reduction in RTD sales associated with the Alcohol Act in

socio-economic circumstances.

Scotland was driven by younger drinkers who favour
these flavoured alcoholic beverages [32]. This highlights
one of the major challenges in alcohol epidemiological
research. Aggregate sales data provide the most reliable
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consumption estimates for monitoring trends and assess-
ing impacts of population-level policies, but limit a more
nuanced understanding of consumption behaviour. Con-
versely, self-reported methods can provide detailed indi-
vidual and household-level data; however, consumption
among the heaviest drinkers is never likely to be captured
fully. Recent calls for the collection of improved data on
alcohol behaviours are welcome [33,34], but synthesis of
various forms of evidence using multiple indicators of
consumption and harm will remain crucial to the alcohol
policy appraisal process.

Overall, the results from this study suggest that the
introduction of the Alcohol Act was associated with
reduced off-trade alcohol sales in Scotland, driven largely
by a decrease in off-trade wine sales. The Alcohol Act was
also associated with reduced RTD sales, although these
account for a very small proportion of total off-trade
sales. Our analyses took into account trends in EW, where
the legislation does not apply, as well as other potential
confounders, which lends weight to the hypothesis that
the effects observed in Scotland were as a result of the
Alcohol Act rather than due to other unmeasured
factors. Thus, legislation to ban alcohol discounting
appears to be an important policy in the mix to reduce
population alcohol consumption levels.

Declaration of interests

None.

Acknowledgements

Purchase of the alcohol sales data was funded by the
Scottish Government. Consistent with the conditions set
out in the Memorandum of Agreement between NHS
Health Scotland and the Scottish Government as part of
the Monitoring and Evaluating Scotland’s Alcohol Strat-
egy work programme, the Scottish Government was pro-
vided with the opportunity to review and comment on a
draft version of the paper. We express our thanks to Dr
Dionne Mackison (NHS Health Scotland) and Professor
Tim Stockwell (Centre of Addictions Research of British
Columbia, University of Victoria), who provided useful
comments on earlier drafts of the paper. Weekly alcohol
sales data are available on request from the correspond-
ing author.

References

1. Whyte B., Ajetunmobi T. Still ‘The sick man of Europe’? Scot-
tish Mortality in a European Context 1950-2010. An
Analysis of Comparative Mortality Trends. Glasgow:
Glasgow Centre for Population Health; 2012. Available
at: http://www.gcph.co.uk/publications/391_still_the_sick
_man_of_europe (accessed 19 June 2014). Archived at:
http://www.webcitation.org/60n73Yr4Y on 3 July 2014.

Addiction, 109, 2035-2043


http://www.gcph.co.uk/publications/391_still_the_sick_man_of_europe
http://www.gcph.co.uk/publications/391_still_the_sick_man_of_europe
http://www.webcitation.org/6Qn73Yr4Y

2042

10.

11.

12.

13.

14.

© 2014 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction

. Scottish Government.

Mark Robinson et al.

. Leon D. A., McCambridge J. Liver cirrhosis mortality rates in

Britain from 1950 to 2002: an analysis of routine data.
Lancet 2006; 367: 52-6.

. Beeston C., Reid G., Robinson M. et al. Monitoring and evalu-

ating Scotland’s alcohol strategy. Third Annual Report.
Edinburgh: NHS Health Scotland; 2013. Available at:
http://www.healthscotland.com/documents/22621.aspx
(accessed 19 June 2014). Archived at: http://www
.webcitation.org/60n58YX6i on 3 July 2014.

. Scottish Government. The societal cost of alcohol misuse in

Scotland for 2007. Available at: http://www.scotland.gov
.uk/Publications/2009/12/29122804/0. Last accessed:
19 June 2014. Archived at http://www.webcitation.org/
60Qn8y7IkR on 3 July 2014.

. World Health Organization. International guide for monitor-

ing alcohol consumption and related harm. Geneva: World
Health Organization; 2000. Available at: http://whqlibdoc
.who.int/hq/2000/who_msd_msb_00.4.pdf (accessed 19
June 2014). Archived at: http://www.webcitation.org/
6Qn7JHOyX on 3 July 2014.

. Babor T. F, Caetano R., Casswell S. etal. Alcohol: No

Ordinary Commodity: Research and Public Policy: Research
and Public Policy. Oxford, UK: Oxford University Press;
2010.

Changing Scotland’s  relationship
with alcohol: a framework for action. Edinburgh: Scottish
Government; 2009. Available at: http://www.scotland
.gov.uk/Resource/Doc/262905/0078610.pdf (accessed 19
June 2014). Archived at: http://www.webcitation.org/
6Qn7KBvbN on 3 July 2014.

. Scottish Parliament. Alcohol etc. (Scotland) Act [as passed].

Edinburgh: Scottish Parliament; 2010. Available at: http://
www.legislation.gov.uk/asp/2010/18/enacted  (accessed
19 June 2014). Archived at: http://www.webcitation.org/
6Qn7LR30g on 3 July 2014.

. Nakamura R., Suhrcke M., Pechey R., Morciano M., Roland

M., Marteau T. M. Impact on alcohol purchasing of a ban on
multi-buy promotions: a quasi-experimental evaluation
comparing Scotland with England and Wales. Addiction
2014; 109: 558-67.

Craig P., Cooper C., Gunnell D. et al. Using natural experi-
ments to evaluate population health interventions: new
Medical Research Council guidance. | Epidemiol Community
Health 2012; 66: 1182—6.

Norstrom T. The use of aggregate data in alcohol epidemi-
ology. Br ] Addict 1989; 84: 969-77.

Office for National Statistics (ONS). Population estimates for
UK, England and Wales, Scotland and Northern Ireland. 201 3.
Available at: http://www.ons.gov.uk/ons/rel/pop-estimate/
population-estimates-for-uk—england-and-wales—scotland-
and-northern-ireland/index.html (accessed 19 June 2014).
Archived at: http://www.webcitation.org/6Qn7MWdIKN on
3 July 2014.

National Records of Scotland. Mid-year population esti-
mates. 201 3. Available at: http://www.gro-scotland.gov.uk/
statistics/theme/population/estimates/mid-year/index
.html (accessed 19 June 2014). Archived at: http://www
.webcitation.org/60n73Yr4Y on 3 July 2014.

Thorpe R., Robinson M., McCartney G., Beeston C. Monitor-
ing and evaluating Scotland’s alcohol strategy: a review of the
validity and reliability of alcohol retail sales data for the purpose
of monitoring and evaluating Scotland’s alcohol strategy. Edin-
burgh: NHS Health Scotland; 2012. Available at: http://
www.healthscotland.com/documents/5761.aspx (accessed

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

26.

27.

28.

19 June 2014). Archived at: http://www.webcitation.org/
6Qn700Vx7 on 3 July 2014.

Scottish Government. Scottish National Accounts 2012
Quarter 3. Table 16: Households and non-profit institutions
serving households. 2013. Available at: http://www
.scotland.gov.uk/Topics/Statistics/Browse/Economy/SNAP
(accessed 19 June 2014). Archived at: http://www
.webcitation.org/60Qn7PdYpt on 3 July 2014.

Office for National Statistics (ONS). Statistical bulletin:
regional gross disposable household income (GDHI) 2010.
Newport: Office for National Statistics (ONS); 2012. Avail-
able at: http://www.ons.gov.uk/ons/rel/regional-accounts/
regional-household-income/spring-2012/stb-regional-gdhi
-1997-2010.html (accessed 19 June 2014). Archived at:
http://www.webcitation.org/6Qn7R31uU on 3 July 2014.
McCain L. J., McCleary R. The statistical analysis of the
simple interrupted time—series quasi-experiment. In: Cook
T., Campbell D., editors. Quasi-Experimentation: Design and
Analysis Issues for Field Settings. Chicago: Rand McNally
College Publishing Company; 1979, pp. 233-93.

Akaike H. A new look at the statistical model identification.
IEEE Trans Automat Contr 1974; 19: 716-23.
Vandenbroucke J. P, von Elm E., Altman D. G. etal.
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE): explanation and elaboration. PLOS
Med 2007; 4: e297.

Wagenaar A. C., Maldonado-Molina M. M., Wagenaar B. H.
Effects of alcohol tax increases on alcohol-related disease
mortality in Alaska: time—series analyses from 1976 to
2004. Am J Public Health 2009; 99: 1464-70.

Chikritzhs T., Stockwell T., Pascal R. The impact of the
Northern Territory’s Living With Alcohol Program, 1992—
2002: revisiting the evaluation. Addiction 2005; 100:
1625-36.

Macdonald S., Zhao J., Martin G. etal. The impact on
alcohol-related collisions of the partial decriminalization of
impaired driving in British Columbia, Canada. Accid Anal
Prev 2013; 59: 200-5.

Ljung G. M., Box G. E. P. On a measure of a lack of fit in
time—series models. Biometrika 1978; 65: 297-303.
Robinson M., Geue C., Lewsey J. et al. Monitoring and evalu-
ating scotland’s alcohol strategy: the impact of the Alcohol Act
on off-trade alcohol sales in Scotland. Edinburgh: NHS Health
Scotland; 2013. Available at: http://www.healthscotland
.com/documents/21101.aspx (accessed 19 June 2014).
Archived at: http://www.webcitation.org/6Qn7Rpja4 on 3
July 2014.

. Gray L., McCartney G., White I. R. et al. Use of record-

linkage to handle non-response and improve alcohol con-
sumption estimates in health survey data: a study protocol.
BM]J Open 2013; 3: e002647.

Stockwell T., Donath S., Cooper-Stanbury M., Chikritzhs T.,
Catalano P, Mateo C. Under-reporting of alcohol consump-
tion in household surveys: a comparison of quantity—
frequency, graduated—frequency and recent recall. Addiction
2004; 99: 1024-33.

Robinson M. A review of the validity and reliability of
alcohol retail sales data for monitoring population levels of
alcohol consumption: a Scottish perspective. Alcohol Alcohol
2013; 48: 231-40.

Meng Y., Purshouse R., Brennan A., Meier P. Model-based
appraisal of alcohol minimum pricing and off-licensed trade dis-
count bans in Scotland using the Sheffield alcohol policy model (v
2): an update based on newly available data. Sheffield: Univer-

Addiction, 109, 2035-2043


http://www.healthscotland.com/documents/22621.aspx
http://www.webcitation.org/6Qn58YX6i
http://www.webcitation.org/6Qn58YX6i
http://www.scotland.gov.uk/Publications/2009/12/29122804/0
http://www.scotland.gov.uk/Publications/2009/12/29122804/0
http://www.webcitation.org/6Qn8y7lkR
http://www.webcitation.org/6Qn8y7lkR
http://whqlibdoc.who.int/hq/2000/who_msd_msb_00.4.pdf
http://whqlibdoc.who.int/hq/2000/who_msd_msb_00.4.pdf
http://www.webcitation.org/6Qn7JHOyX
http://www.webcitation.org/6Qn7JHOyX
http://www.scotland.gov.uk/Resource/Doc/262905/0078610.pdf
http://www.scotland.gov.uk/Resource/Doc/262905/0078610.pdf
http://www.webcitation.org/6Qn7KBvbN
http://www.webcitation.org/6Qn7KBvbN
http://www.legislation.gov.uk/asp/2010/18/enacted
http://www.legislation.gov.uk/asp/2010/18/enacted
http://www.webcitation.org/6Qn7LR30g
http://www.webcitation.org/6Qn7LR30g
http://www.ons.gov.uk/ons/rel/pop-estimate/population-estimates-for-uk-england-and-wales-scotland-and-northern-ireland/index.html
http://www.ons.gov.uk/ons/rel/pop-estimate/population-estimates-for-uk-england-and-wales-scotland-and-northern-ireland/index.html
http://www.ons.gov.uk/ons/rel/pop-estimate/population-estimates-for-uk-england-and-wales-scotland-and-northern-ireland/index.html
http://www.webcitation.org/6Qn7MWdKN
http://www.gro-scotland.gov.uk/statistics/theme/population/estimates/mid-year/index.html
http://www.gro-scotland.gov.uk/statistics/theme/population/estimates/mid-year/index.html
http://www.gro-scotland.gov.uk/statistics/theme/population/estimates/mid-year/index.html
http://www.webcitation.org/6Qn73Yr4Y
http://www.webcitation.org/6Qn73Yr4Y
http://www.healthscotland.com/documents/5761.aspx
http://www.healthscotland.com/documents/5761.aspx
http://www.webcitation.org/6Qn7OoVx7
http://www.webcitation.org/6Qn7OoVx7
http://www.scotland.gov.uk/Topics/Statistics/Browse/Economy/SNAP
http://www.scotland.gov.uk/Topics/Statistics/Browse/Economy/SNAP
http://www.webcitation.org/6Qn7PdYpt
http://www.webcitation.org/6Qn7PdYpt
http://www.ons.gov.uk/ons/rel/regional-accounts/regional-household-income/spring-2012/stb-regional-gdhi-1997-2010.html
http://www.ons.gov.uk/ons/rel/regional-accounts/regional-household-income/spring-2012/stb-regional-gdhi-1997-2010.html
http://www.ons.gov.uk/ons/rel/regional-accounts/regional-household-income/spring-2012/stb-regional-gdhi-1997-2010.html
http://www.webcitation.org/6Qn7R3luU
http://www.healthscotland.com/documents/21101.aspx
http://www.healthscotland.com/documents/21101.aspx
http://www.webcitation.org/6Qn7Rpja4

sity of Sheffield; 2012. Available at: http://www.shef.ac.uk/
polopoly_fs/1.150021!/file/scotlandupdatejan2012.pdf
(accessed 19 June 2014). Archived at: http://www
.webcitation.org/6Qn7SdZQ5 on 3 July 2014.

29. Scottish Parliament. Alcohol (Minimum Pricing) (Scotland)
Act. Edinburgh: Scottish Parliament; 2012. Available
at: http://www.legislation.gov.uk/asp/2012/4/contents
(accessed 19 June 2014). Archived at: http://www
.webcitation.org/6Qn7TaleK on 3 July 2014.

30. Scottish Parliament. Alcohol Licensing (Scotland) Act. Edin-
burgh: Scottish Parliament; 2005. Available at:
www.legislation.gov.uk/asp/2005/16/contents  (accessed
19 June 2014). Archived at: http://www.webcitation.org/
6Qn7UPMBR on 3 July 2014.

31. Beeston C., McAuley A., Robinson M., Craig N., Graham L.
Monitoring and evaluating Scotland’s alcohol strategy: 2nd
annual report. Edinburgh: NHS Health Scotland; 2012.
Available at:  http://www.webcitation.org/6Qn7VIoeD
(accessed 19 June 2014). Archived at: http://www
.webcitation.org/60n73Yr4Y on 3 July 2014.

32. Metzner C., Kraus L. The impact of alcopops on adolescent
drinking: a literature review. Alcohol Alcohol 2008; 43:
230-9.

33. Humphreys D. K., Eisner M. P,, Wiebe D. J. Evaluating the
impact of flexible alcohol trading hours on violence: an
interrupted time—series analysis. PLOS ONE 2013; 8:
e55581.

34. Purshouse R. C., Holmes J., Meier P. S. Commentary on
Nakamura et al. (2014): Alcohol policy appraisal and
evaluation—to understand what is happening and why, we
need better data on alcohol as a commodity. Addiction 2014;
109: 568-9.

Supporting information

Additional Supporting information may be found in the
online version of this article at the publisher’s web-site:

Figure S1 Weekly off-trade sales of spirits in Scotland
and England & Wales, January 2009—-October 2012

© 2014 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction

Effect of an alcohol discount ban in Scotland 2043

Figure S2 Weekly off-trade sales of wine in Scotland and
England & Wales, January 2009—October 2012

Figure S3 Weekly off-trade sales of beer in Scotland and
England & Wales, January 2009-October 2012

Figure S4 Weekly off-trade sales of cider/perry in Scot-
land and England & Wales, January 2009—October 2012
Figure S5 Weekly off-trade sales of ready-to-drink bever-
ages (RTDs) in Scotland and England & Wales, January
2009-October 2012

Table S1 Market share (%) estimates of alcohol sales by
Aldi and Lidl in Scotland and England & Wales, by drink
type

Table S2 Percentage change in off-trade alcohol sales
(including adjustment for Aldi and Lidl) associated with
the introduction of the Alcohol Act in Scotland and
England & Wales

Table S3 Percentage change in off-trade alcohol sales
(including adjustment for Aldi and Lidl) associated with
the introduction of the Alcohol Act in Scotland with off-
trade alcohol sales in England & Wales entered as a
covariate

Table S4 Association between off-trade alcohol sales in
England & Wales (entered as a covariate) and off-trade
alcohol sales in Scotland

Table S5 Percentage change in off-trade alcohol sales
associated with the introduction of the Alcohol Act in
Scotland and England & Wales in the 2-year period after
its introduction

Table S6 Percentage change in off-trade alcohol sales
associated with the introduction of the Alcohol Act in
Scotland and England & Wales in the 2-year period after
its introduction with off-trade alcohol sales in England &
Wales entered as a covariate

Addiction, 109, 2035-2043


http://www.shef.ac.uk/polopoly_fs/1.150021!/file/scotlandupdatejan2012.pdf
http://www.shef.ac.uk/polopoly_fs/1.150021!/file/scotlandupdatejan2012.pdf
http://www.webcitation.org/6Qn7SdZQ5
http://www.webcitation.org/6Qn7SdZQ5
http://www.legislation.gov.uk/asp/2012/4/contents
http://www.webcitation.org/6Qn7TaIeK
http://www.webcitation.org/6Qn7TaIeK
http://www.legislation.gov.uk/asp/2005/16/contents
http://www.webcitation.org/6Qn7UPMBR
http://www.webcitation.org/6Qn7UPMBR
http://www.webcitation.org/6Qn7VIoeD
http://www.webcitation.org/6Qn73Yr4Y
http://www.webcitation.org/6Qn73Yr4Y

