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Abstract
Introduction. On 1 May 2018 Scotland introduced a minimum unit price (MUP) of GB50 pence per unit of alcohol (8 g)
sold. We analysed household purchase data to assess the impact of MUP in shifting purchases from higher to lower strength
beers. Methods. Data from Kantar Worldpanel’s household shopping panel, with 75 376 households and 4.76 million alco-
hol purchases, 2015–2020. We undertook interrupted time series analyses of the impact of introducing MUP in Scotland on
changes in the proportion of the volume of purchased beer with an alcohol by volume (ABV) ≤3.5% using purchases in
England as control. We analysed the moderating impact of the volume of purchased beer with an ABV ≤3.5% on the size of
the associated impact of MUP in reducing purchases of grams of alcohol within beer. Results. MUP was associated with a
relative increase in the proportion of the volume of beer purchased with an ABV ≤3.5%, Scotland minus England, of 10.9%
(95% CI 10.6–11.1), following a 43.6% (95% CI 40.1–47.1) increase in the volume of beer purchased with an ABV
≤3.5%, and a 9.6% (95% CI 9.4–9.8) decrease in the volume of beer purchased with an ABV >3.5%. MUP was associated
with reduced purchases of grams of alcohol within beer by 8% (95% CI 7.8–8.3), increasing to 9.6% (95% CI 9.3–9.9),
when accounting for the moderating impact of shifts to lower strength beer. Discussion and Conclusions. MUP seems an
effective policy to reduce off-trade purchases of alcohol and encourage shifts to lower strength beers. [Anderson P, Kokole D,
Jané Llopis E. Impact of minimum unit pricing on shifting purchases from higher to lower strength beers in Scot-
land: Controlled interrupted time series analyses, 2015–2020. Drug Alcohol Rev 2021]
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Introduction

Alcohol is a risk factor for early death. Forty-year-olds
who drink more than 350 g of alcohol a week (about
five drinks a day) lose 4–5 years of life, compared with
those who drink 100 g of alcohol or less a week (about
one and a half drinks a day) [1]. Reducing alcohol
consumption reduces the chance of dying prematurely
and reduces the likelihood of a wide range of condi-
tions, including cancers, raised blood pressure, strokes,
liver disease, mental ill-health and accidents and inju-
ries [2].

There is much that can be done to enable people to
drink less alcohol [3]. For example, reducing the
affordability of alcohol [4] results in less alcohol
bought and drunk. As an additional strategy, there is a

growing discourse around the potential public health
impact of lower strength alcohol products, including
no/low alcohol beers [5,6]. In its consultation docu-
ment, ‘Advancing our health: prevention in the
2020s’, the UK Government made a commitment to
work with the drinks industry to ‘deliver a significant
increase in the availability of alcohol-free and low-
alcohol products by 2025’ [7].
The increased availability of no/low alcohol beers

could only advance health if the purchase and con-
sumption of no/low alcohol beers were to replace, and
not add to higher strength beers [8]. Using the same
data set as the present study, evidence from British
household purchase data suggests that no/low alcohol
beers act as replacements of, rather than additions to
higher strength beers [9]. Based on the same data set,
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there is also suggestive evidence that price differentials
may favour purchase and consumption of lower
strength as opposed to higher strength beers [10].
A minimum unit price (MUP) for the sale of alcohol

is a policy that has been shown to be associated with
reductions in alcohol consumption, and with declines
in alcohol-attributable health burden in provinces of
Canada [11–14], in Scotland [15–17], Wales [17] and
in the Northern Territory of Australia [18].
Scotland introduced an MUP of 50 GB pence per

unit (8 g) of alcohol sold (6�25 pence per gram) on
1 May 2018. Previously, we have shown that the intro-
duction of MUP was associated with a 7.6% reduction
in purchased grams of alcohol, proportionally greater
for beer (15.4%) than for wines (4%) and spirits (6%)
[15,17]. In this paper, we focus on beer, which is a tar-
get product of MUP in Scotland, and the product that
had the largest proportional reduction in purchases
associated with MUP. For beer, what we do not know
is if the changes are due to just buying less beer over-
all, to shifts in purchases from higher to lower strength
beers or, further, to shifts in purchases from wines and
spirits to lower strength beers.
In this paper, using household purchase data for the

years 2015–2020 from Scotland, with England as a
location control, we investigate two questions: (i) to
what extent is the introduction of MUP in Scotland
associated with purchase shifts from higher to lower
strength beers (by measuring the proportion of the vol-
ume of all purchased beer that has an alcohol by vol-
ume (ABV) of 3.5% or less, 3.5% being the definition
used by the European Commission for a low alcohol
product [19]); and (ii) if such shifts exist, to what
extent do they, as well as changes in purchases of
wines and spirits, moderate the impact of MUP in
reducing overall purchases of grams of alcohol
within beer.
We hypothesised that MUP would lead to a shift in

purchases from higher strength beer (ABV greater than
3.5%) to lower strength beer (ABV of 3.5% or less);
and that the reduction of grams of alcohol purchased
associated with MUP [15,17] would be moderated by
such a shift.

Methods

Study design

We undertook location-controlled, interrupted time
series regression analyses of the impact of the introduc-
tion of Scottish MUP on Scottish household purchases
of alcohol, using purchases made by English house-
holds as control. We analysed abrupt level changes in

purchases, rather than changes in slopes, in line with
the findings of our previous analyses.

Data source

Our data source is Kantar Worldpanel’s (KWP)
household shopping panel. KWP comprises approxi-
mately 30 000 British households at any one time, rec-
ruited via stratified sampling, with targets set for
region, household size, age of main shopper and occu-
pational group. The same households provide longitu-
dinal data over time. Although there is movement of
households, with some households leaving and others
joining the panel, in general, the panel remains repre-
sentative of households in Great Britain as a whole. In
the data set we analysed, the average time between the
first and last recorded alcohol purchase was just over
19 months per household for the years 2015–2020.
Households provide demographic information when
joining the panel (age of the main shopper, number of
adults in the household, income and occupational
group, adjusted to social grade), followed by annual
updates. Households record all off-trade purchases
from all store types, including Internet shopping,
brought back into the home using barcode scanners.
To be included in KWP’s final datasets, households
must meet quality control criteria (meeting thresholds
for data recording and purchasing volume or spend
[based on household size] every 4 weeks), with some
90–95% of households included.
We obtained raw KWP data on take-home purchas-

ing of alcohol products (including no and low alcohol
beers) in Great Britain for the 6 years, 2015–2020.
The data included the truncated postcode of each
household (up to first four characters, two letters and
two numbers). The data we obtained had no missing
values, with the exception of household income. Just
over one in six households (15.7%) were unwilling to
provide household income data, with this proportion
roughly constant over the 6 years. We imputed the
missing income data using monotonic multiple impu-
tation [20]. Alcohol purchases are recorded daily. For
each individual purchase, the data includes the type
and volume of the purchase using 19 drink categories,
the brand and the ABV. The volume purchased was
combined with ABV to calculate grams of alcohol
purchased.
We grouped households into: (i) four groups of the

age of the main shopper (18–24; 25–44; 45–64; and 65
+ years); (ii) four occupation-based social grade
groups [AB (‘highest’), C1, C2, DE (‘lowest’)], based
on the National Readership Survey [21] (2019);
(iii) four similar sized household income groups
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(£0–8.75k; >£8.75–15k; >£15–22.5k and >£22.5k per
adult per household per year); (iv) four similar sized
groups of the number of grams of all alcohol regularly
purchased (>0–7; >7–21; >21–70 and >70 g of alcohol
purchased per adult per household per week, averaged
over the total number of days between first and last
recorded day of an alcohol purchase); and (v) five
groups of residential deprivation ranging from 1 (most
deprived) to 5 (least deprived) based on quintiles of
the raw rankings of the multiple indices of residential
deprivation aggregated at truncated postcode level sep-
arately for each of England [22] and Scotland [23].

We prepared data for each day of the study period
(all days from 1 January 2015 to 31 December 2020)
for the interrupted time series analyses as follows: first,
for any day that a household bought alcohol, we
summed: (i) the volume (mL) of all beer purchased;
(ii) the volume (mL) of all beer purchased with an
ABV of 3.5% or less; (iii) the volume of all wine pur-
chased; (iv) the volume of all spirits purchased; and
(v) the amount of alcohol purchased in grams for all
beers, with all sums divided by the number of adults in
the household; second, for each day, we calculated the
means of the volume and grams of purchases across all
households; third, for each day, we calculated the pro-
portion (expressed as a percentage) of the volume of
all beer purchased that had an ABV of 3.5% or less,
hereafter PCLAB; and fourth, the mean ABV of all
beer purchased with an ABV greater than 3.5% for
each day across all households, using this as a measure
of change of purchases of beers with different alcohol
strengths above an ABV of 3.5%.

Figure 1, plotting PCLAB, our main dependent var-
iable, by day over the 6 years demonstrates reasonable
parallel trends between Scotland and England, con-
firming the appropriateness of England as a control

location (Pearson correlation coefficient, Scotland with
England, 0.313, P < 0.001). We then generated a new
series of dependent variables for each day, representing
the differences for each day between Scotland and
England. For the analyses, we included one event, the
introduction of MUP on 1 May 2018.

Statistical analyses

The dependent variables were (Scotland minus
England): (i) PCLAB; and (ii) the mean sum of pur-
chases in grams of alcohol within beer per adult per
household per day that a household made an alcohol
purchase for each day of the study period. For the
newly created dependent variables (the difference, Scot-
land minus England), we examined the distributions
visually and with Q-Q plots and found normal distribu-
tions (e.g. for PCLAB, the main dependent variable:
test for skewness = 0.198; test for kurtosis = �0.424;
Kolmogorov–Smirnov test, P > 0.05). We used a time
series modeller function [24] to estimate best fitting
non-seasonal and seasonal auto-regressive integrated
moving average models that: (i) specify degrees of
differencing and/or a square root or natural log transfor-
mation to ensure a stationary series; and (ii) specify
autoregressive and moving average orders. For the main
dependent variable (PCLAB, differences Scotland
minus England), the auto-correlation function and par-
tial auto-correlation function plots of the modelled
series demonstrated a stationary series (Augmented
Dickey–Fuller test, P < 0.01), with no evidence of auto-
correlation (Box-Ljung Q statistic, P > 0.2), with the
following auto-regressive integrated moving average
non-seasonal and seasonal model (0,0,0) (1,0,1)7. We
repeated the time series modeller function for all depen-
dent variables and for all analyses, confirming in each
case a stationary series, with no evidence of autocorrela-
tion. We examined the abrupt level changes due to the
event—the introduction of MUP. The event variable
was entered as a dummy variable, coded with 0 for each
day before the event and with 1 for each day from the
event forwards.

The regression equation is:

1�Φ1B7� �
Yt ¼ βinterceptþ 1�Θ1B7� �

αtþβmup 1�Φ1B7� �
Xt,

in words, seasonalAR 1ð Þ termð Þ
dependent variable at time tð Þ
¼ Interceptþ seasonalMA 1ð Þ termð Þ random errorð Þ
þ coefficientMUPð Þ seasonalAR 1ð Þ termð Þ MUPð Þ,

where Yt is the dependent variable at day t; Φ1 is sea-
sonal autoregressive operator at lag 1; B7 is the

Figure 1. Proportion of volume of all beer purchased that has
an alcohol by volume ≤3.5% for ( ) England and ( )
Scotland by year (plots are per day, seasonally adjusted and

centred moving averaged over 7 days).
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backshift operator; βintercept is the pre-event intercept,
in this case, the average of the differences between
Scotland and England in PCLAB for each day across
all days prior to the event; Θ is the seasonal moving
average operator at lag 1; αt is the error term; βmup is
the impact of MUP, in this case, the change of mean
daily PCLAB per household for the time period since
MUP took effect versus before MUP; Xt is MUP.
We repeated the models separately for the household

groupings of amount of alcohol normally purchased,
age, income, social grade and residential deprivation,
with the dependent variables converted to percent
scales, where 100% is the mean of the dependent vari-
able per day for the average prior to the introduction
of MUP, calculated separately for each element of the
groups. This allowed us to compare the relative impor-
tance of the regression coefficients, and thus changes,
across the elements of the household groups.
We investigated the moderating influence of a range

of independent variables on MUP’s impact in changing
purchases of grams of alcohol within beer, the dependent
variable. Moderation variables could increase or decrease
the influence of MUP’s association with changes in pur-
chases of grams of alcohol within beer – in other words,
they could change the size of the coefficient. They are
examined by adding the moderating variable and the
interaction of the moderating variable and MUP as inde-
pendent variables to the model. We examined four
potential moderating variables: (i) PCLAB, our original
main dependent variable; (ii) the ABV of beer purchased
with an ABV greater than 3.5%, as an operationalisation
of the impact of changes in the purchase of beers with
an ABV greater than 3.5%; (iii) the volume of wine pur-
chased; and (iv) the volume of spirits purchased. All four
potential moderating variables were first mean centred
by subtracting the overall mean of the variable across all
days, from each daily value.
We analysed two linear regression models separately

for each potential moderating variable, the first without
the moderating variables, and the second with adding
the moderating variable and the interaction term,
moderating variable*event, where the event is the
introduction of MUP, with the following regression
equations:

1�Φ1B7� �
Zt ¼ βinterceptþ 1�Θ1B7� �

αt
þβmup 1�Φ1B7� �

Xt

1�Φ1B7� �
Zt ¼ βinterceptþ 1�Θ1B7� �

αt
þβmup 1�Φ1B7� �

Xt þβp 1�Φ1B7� �
Pt

þβp*m 1�Φ1B7� �
P*Mt,

where for new terms, Zt is the dependent variable (pur-
chased grams of alcohol within beer, Scotland minus

England) at day t; βp is the impact of the moderating
variable; Pt is the moderating variable at day t; βp*m is
the impact of the moderating variable*MUP; and,
P*Mt is the moderating variable*MUP at day t.
For the dependent variable, the level change of pur-

chased grams of alcohol within beer (as % change from
baseline of average purchases prior to introduction of
MUP) associated with introduction of MUP, we report
the coefficients and 95% confidence intervals (CI) and
the change in R2 (and probability value) progressing
from the model without each moderating variable to
the model with each moderating variable. For each sig-
nificant moderating variable, we report the coefficient
and 95% CI at the values of the moderating variable of
�1 standard deviation from the mean, the mean and
+1 standard deviation from the mean. For a range of
values of PCLAB, the original main dependent vari-
able, we plot the coefficients and 95% CIs.
All analyses were performed with SPSSv26 [25].

Results

Purchase data of 4.76 million separate alcohol pur-
chases were obtained from 68 741 English and 6635
Scottish households. The distributions of households
by socio-demographic groups were similar between
England and Scotland, Table 1.
Table 2 provides the characteristics, with 95% CIs

of the main variables for before and after the introduc-
tion of MUP in Scotland, for both England and Scot-
land. Prior to the introduction of MUP, 9.29% of the
volume of all beer purchased in Scotland had an ABV
of 3.5% or less (95% CI 8.93–9.63); for the same time
period, the proportion in England was 6.58% (95% CI
6.48–6.69), Table 2.
In Scotland, prior to the introduction of MUP,

PCLAB was highest for the lowest income households
and those households in social grade groups D and E,
and tended to be higher amongst the older age groups
Figure 2. There was no consistent relation with
PCLAB by the amount of grams of alcohol that house-
holds regularly purchased, or by deprivation group.
With the introduction of MUP, the interrupted time

series analysis found the following associations for
changes in the differences, Scotland minus England:

1. The price of beer with an ABV ≤3.5% decreased by
2.73% (95% CI 1.74–3.72);

2. The volume of beer with an ABV ≤3.5% increased
by 3.6 mL (95% CI 3.3–3.9), a 43.6% increase
(95% CI 42.1–47.1);

3. The price of beer with an ABV >3.5% increased by
8.76% (95% CI 8.68–8.84);
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4. The volume of beer with an ABV >3.5% decreased
by 40.3 mL (95% CI 39.4–41.1 mL), a 9.6%
decrease (95% CI 9.4–9.8);

5. PCLAB increased in absolute terms by 1.009%
(95% CI 0.983–1.035) and in relative terms by
10.9% (95% CI 10.6–11.1), Figure 3.

After the introduction of MUP, households in the
mid-range of the amount of alcohol normally pur-
chased increased their associated PCLAB more than
the lowest and highest groups in relative terms,
Figure 4. The relative associated increase was very
much higher in those aged 65+ years, than in the
younger age groups. The relative associated increase in
PCLAB was higher in the mid-income and mid-social
grade household groups, and in those living in both
most and least residential deprived areas. Thus, on the
one hand, those households that had the highest values
of PCLAB before the introduction of MUP (the
poorest households and those in social grade group
DE, Figure 1) increased PCLAB associated with MUP
the least or not at all; whereas on the other hand, those
households with the age of the main shopper 65 years
or more that had a relatively high value of PCLAB
prior to MUP showed the greatest increase in PCLAB
associated with the introduction of MUP.
So far, we have shown that the introduction of

MUP was associated with an increase in PCLAB. We

Table 1. Distribution of households by socio-demographic groups
(for definitions, see Methods)

England (%) Scotland (%)

Age group, years
18–24 1.6 1.3
25–44 40.2 37.3
45–64 40.5 43.8
65+ 17.7 17.5
Total 100.0 100.0

Social grade group
AB 20.9 19.4
C1 39.9 37.7
C2 18.2 17.8
DE 21.0 25.1
Total 100.0 100.0

Income group
0–8.75k 24.8 25.0
>£8.75–15k 26.8 28.5
>£8.75–15k 23.5 22.0
>£22.5k 24.9 24.6
Total 100.0 100.0

Deprivation group
1 5.4 5.1
2 25.1 24.7
3 35.4 36.2
4 26.8 26.7
5 7.3 7.3
Total 100.0 100.0

n = 68 741 English households and n = 6635 Scottish
households.

Table 2. Characteristics (95% confidence intervals) for before and after introduction of Scottish MUP for England and Scotland

England Scotland

Before MUP After MUP Before MUP After MUP

Zero alcohol beer – volume purchased (mL)a

6.17 (5.82–6.53) 11.34 (10.74–11.94) 5.81 (5.45–6.17) 12.89 (12.29–13.48)
Beer with ABV >0 and ≤3.5%—volume purchased (mL)a

23.06 (21.90–24.23) 20.37 (18.92–21.81) 31.85 (30.68–33.02) 32.00 (30.55–33.44)
Beer with ABV >3.5%—volume purchased (mL)a

419.16 (413.80–424.51) 444.69 (438.92–450.47) 383.80 (378.45–389.16) 371.97 (366.19–377.74)
Proportion of volume of all beer purchased with ABV ≤3.5%
6.58 (6.32–6.85) 6.74 (6.37–7.10) 9.29 (9.02–9.55) 11.06 (10.69–11.42)
Mean ABV of beer of purchased beer with an ABV >3.5%
4.614 (4.611–4.617) 4.640 (4.637–4.643) 4.630 (4.622–4.638) 4.663 (4.654–4.670)
Price (British pence) per mL of beer with an ABV ≤3.5%
0.565 (0.558–0.572) 0.686 (0.678–0.695) 0.479 (0.462–0.500) 0.582 (0.565–0.600)
Price (British pence) per mL of beer with an ABV >3.5%
0.892 (0.888–0.895) 0.926 (0.923–0.930) 0.797 (0.789–0.807) 0.897 (0.887–906)
Volume of wine purchased (mL)a

625.6 (623.3–627.8) 629.2 (626.2–632.3) 678.4 (673.5–683.7) 639.3 (634.3–644.3)
Volume of sprits purchased (mL)a

512.3 (510.3–514.2) 515.8 (513.7–518.0) 523.2 (527.5–535.8) 525.1 (520.6–529.5)
Grams of alcohol purchased within beera

15.09 (14.90–15.27) 16.05 (15.85–16.25) 13.92 (13.74–14.11) 13.76 (13.55–13.96)

aper adult per household per day that a household made an alcohol purchase. ABV, alcohol by volume; MUP, minimum unit
price.
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now address the question as to whether or not this
associated change acted as a moderator of the impact
of MUP in reducing purchases of grams of alcohol

within beer, along with the other three potential mod-
erators we investigated: the ABV of purchased beer
with an ABV greater than 3.5%; the volume of wine
purchased; and the volume of spirits purchased.
Figure 5 plots for Scotland minus England pur-

chases of grams of alcohol in beer by year, scaled to a
percent scale, where 100% is the mean of purchases
prior to the introduction of MUP. Interrupted time
series analyses indicated that the introduction of MUP
was associated with reductions in the purchase of
grams of alcohol within beer of 8.01% (95% CI
7.76–8.26).
Table 3 reports the change in R2 (and P value) going

from the model with no moderating variables to the
other models with moderating variables, and the coeffi-
cients and 95% CIs from the interrupted time series
analyses, with level change of purchased grams of alco-
hol within beer (as % change from baseline of average
purchases prior to introduction of MUP) associated
with introduction of MUP as the dependent variable.
With the addition of moderators:

1. With increasing PCLAB (the proportion of all beer
purchased with an ABV ≤3.5%), there was a greater

Figure 2. Proportion of volume of all beer purchased in Scotland that has an alcohol by volume) ≤3.5% prior to introduction of minimum
unit price: by purchase group (average amount of alcohol purchased per household per week divided by total time between first and last

recorded alcohol purchase), age of main shopper (years), household income (GB£ per adult per household per year), social grade group and
deprivation quintile (1 = most deprived; 5 = least deprived). Whiskers: 95% confidence intervals.

Figure 3. Differences in household purchases of the proportion
of the volume of all beer that has an alcohol by volume of

3.5% or less, absolute difference in proportion (%), Scotland
minus England, by year. Vertical black line: introduction of

minimum unit price, Scotland (day 1217).

6 P. Anderson et al.
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reduction in purchased grams of alcohol in beer
associated with MUP.

2. With decreasing ABV of beer with an ABV >3.5% (as a
measure of buying less higher strength beers above an
ABV of 3.5%), there was no moderating impact.

3. With decreasing purchases of wine, there was a
smaller reduction in purchased grams of alcohol in
beer associated with MUP, this reduction being less
small, the greater the reduction in purchased vol-
ume of wine.

4. With decreasing purchases of spirits, there was a
smaller reduction in purchased grams of alcohol in
beer associated with MUP, this reduction being
smaller, the greater the reduction in purchased vol-
ume of spirits.

Thus, of the four moderator variables tested, the only
variable that increased the reduction of grams of alco-
hol purchased within beer was the proportion of all
beer purchased with an ABV ≤3.5% (PCLAB), with
the increase larger the greater the value of PCLAB,
Figure 6. At the mean value of PCLAB (3.42%), the
associated reduction in grams of alcohol purchased
within beer was 9.6% (95% CI 9.3–9.9), 1.6% (95%
CI 1.0–2.1) greater than the reduction of 8% (95%
CI 7.8–8.3) without the moderating impact. In other
words, the reduction in grams of alcohol purchased
within beer was 20% higher (1.6/8.0) (95% CI 13–

Figure 4. Proportional changes (%) of PCLAB subsequent to introduction of MUP in Scotland (data, Scotland minus England): by
purchase group (average amount of alcohol purchased per household per week divided by total time between first and last recorded alcohol
purchase), age of main shopper (years), household income (GB£ per adult per household per year), social grade group and deprivation

quintile (1 = most deprived; 5 = least deprived). Whiskers: 95% confidence intervals.

Figure 5. Purchases of grams of alcohol in beer for Scotland
minus England by year, scaled to a percent scale. Vertical
black line: introduction of minimum unit price in Scotland.
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25) when taking into account the moderating impact
of PCLAB.

Discussion

The analyses have demonstrated that the introduction
of an MUP for alcohol was associated with shifts in
household purchases from higher (volume of beer pur-
chases with ABV >3.5% reduced by 9.6%) to lower
(volume of beer purchases with ABV ≤3.5% increased
by 43.6%) strength beer products, with the associated
proportion of the volume of all beer purchases that had
an ABV of 3.5% increasing by 11% in Scotland subse-
quent to the introduction of MUP. The changes were
greater in the mid-range of purchasing households
(the regular amount of alcohol normally purchased)
and in main shoppers who were aged 65 years or older.
Changes were greater in mid household income groups
and in mid social grade groups, but lower in households
situated in the residential mid-deprivation group.

We confirmed our previous findings, based on the
same data set, that the introduction of MUP in Scot-
land is associated with an 8% reduction in purchases
of grams of alcohol within beer [15,17]. What we have
now demonstrated is that a shift in purchases from
higher (ABV greater than 3.5%) to lower (ABV 3.5%
or less) strength beer due to MUP moderates the
impact of MUP in reducing purchases of grams of
alcohol, the more so, the greater the shift. On average,
the impact of the moderation was to increase the

associated reduction of purchases of beer due to MUP
from 8% to 9.6%, a 20% increase. We found no mod-
erating impact of changes in the mean ABV of pur-
chased beer that had an ABV >3.5%, or of changes in
the volume of wines and spirits purchased.
Our findings are in line with other evaluations of the

introduction of MUP in Scotland. For example, at the
retailer level, studies demonstrate a shift in the range of
products stocked and sold towards those with a lower
ABV [26], although overall, as far as alcohol producers
were concerned, changes in products and strategies
were limited because Scotland represents a small share
of many producer companies’ turnover [27].
We are aware of only one other similar study outside

of Scotland, that is, of the impact of raising MUPs in
Saskatchewan in Canada, which involved setting not
only slightly higher rates per litre of beverage, but
adjusting these according to five categories of beer
strength [28]. These changes led to a 26% shift in sales
of beer from higher to lower strength.
Our analyses have several strengths. We obtained

data from many households, with a large number of
daily data points before and after the events. Further,
although relying on compliance at the household level,
purchase data based on product bar codes is objective,
with attrition rates in recording over time lower, and
with more detailed product descriptions and less under
reporting than with data from other regular in-person
surveys [29]. We undertook controlled interrupted time
series analyses, using England as control for Scotland,
subtracting the differences between the respective areas
for our analyses. The use of location controls helps to
control for any confounding events that would affect
both locations, such as impacts due to COVID-19 lock-
down [30]. Plots of the dependent variables by Scotland
and England over time demonstrated reasonably paral-
lel trends prior to the introduction of MUP, demon-
strating the validity of England as a control location.
A key limitation of our study is that, except for the

purchases during the period of COVID-19 lockdown
(between 21 March and 4 July 2020, when on-licensed
premises were closed with, in principle, all legal alco-
hol purchases captured), we only measure off-trade
alcohol purchases and not on-trade purchases. By way
of example, for Great Britain, on-trade purchases
accounted for approximately 28% of all alcohol pur-
chases (expressed in volume of absolute alcohol) and
for approximately 48% of all beer purchases over the
years 2015–2019 [31]. In addition, for panel shopping
data, alcohol purchases have been among the most
under-reported categories [32]. This might reflect the
method of recording purchases if not all items pur-
chased are taken home and scanned. While most pri-
mary shopping is done by women, secondary top-up
shopping, which is more likely done by men, may be

Figure 6. Percent reduction in grams of alcohol within beer
(Scotland minus England) associated with introduction of
minimum unit price (MUP), vertical axis, by increasing
proportion of all beer purchased with an alcohol by volume
(ABV) ≤3.5% (proportion of all beer purchased with an
ABV ≤3.5%), horizontal axis. Central line: mean value;

higher and lower lines, 95% confidence intervals.
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less well recorded. It may also be the case that such
under-recording of alcohol is higher among house-
holds purchasing the highest levels of alcohol. Addi-
tionally, we are only able to assess changes in off-trade
alcohol purchases as opposed to actual levels of alcohol
consumption for these time periods. Adults in a house-
hold may not have an equal share of the alcohol pur-
chased. Despite these concerns, by conducting a
controlled interrupted time series analysis, quality
issues are controlled for, and we have no reason to
believe that quality issues differed preferentially
between Scotland and England over time.

Conclusion

In conclusion, as noted in this paper, the introduction
of MUP in Scotland, a government-initiated policy,
has been evaluated to a high scientific standard, using
quantitative and qualitative data [e.g. 17,26,27]. This
is in contrast to alcohol industry-led initiatives, such as
the UK alcohol industry’s ‘billion units pledge’, where
its implementation and evaluation were not without
problems [33]. Our study has demonstrated that the
introduction of MUP in Scotland is associated with a
shift in purchases from higher to lower strength beers,
and that this shift is a moderating factor in increasing
MUP’s association with reduced purchases of grams of
alcohol in beer.
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