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The impact of lower strength alcohol products on alcohol
purchases: ARIMA analyses based on 4 million purchases by
69 803 households, 2015–2019
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ABSTRACT
Background Lowering the strength of alcohol products could lead to less alcohol being bought and drunk. In its prevention White Paper, the
UK Government aims to promote a significant increase in the availability of alcohol-free and low-alcohol products by 2025.
Methods Through descriptive analysis and ARIMA modelling of >4 million alcohol purchases from 69 803 British households, we study the
potential impact of lower strength alcohol products in reducing household purchases of grams of alcohol over 2015–2019. Households are
divided into predominantly beer, wine or spirits purchasers.
Results Over 5 years, there were decreases in purchases of grams of alcohol within beer amongst beer-purchasing households and increases in
purchases of grams of alcohol within wine and spirits amongst, respectively, wine- and spirits-purchasing households. Almost all the changes
were due to beer-purchasing households buying less regular strength beer, and wine and spirits-purchasing households buying, respectively,
more regular strength wine and spirits, rather than increases in purchases of no- and low-alcohol products.
Conclusions In general, lower strength alcohol products have not contributed to British households buying fewer grams of alcohol over the
5-year follow-up period during 2015–2019.
Keywords public health, alcohol consumption, behaviour

Introduction
The ethanol in alcoholic beverages is toxic to many bodily
systems,1–5 is genotoxic and is a carcinogen.6,7 Worldwide,
alcohol is a cause of 7.1% of all deaths amongst those aged
69 years or less, 2 million deaths a year, with the three top
causes of alcohol-related death being cirrhosis of the liver,
road injuries and tuberculosis.8
The key to reducing the harm caused by ethanol is to drink
less alcohol.9 People can be encouraged to drink less alcohol
by making alcohol more expensive, decreasing its availability,
banning its advertising, putting in place strict drink-driving
laws and providing advice, support and treatment to reduce
consumption.10 An additional measure would be to have less
ethanol in alcoholic beverages,11 following models of less
salt12 and less sugar13 in drink and food products. Indeed, in
its consultation document, ‘Advancing our health: prevention

in the 2020s,’ whilst not without its critics,14 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’.15
Using the same dataset as the present paper and analyzing
the speciﬁcities of lower strength beer products, we have
previously shown that the introduction of new no- and lowalcohol beers in Great Britain and the reformulation of existing beers to contain less alcohol during 2015–2018 resulted
in households purchasing fewer grams of alcohol overall16 ;
reductions were greater for the reformulation of existing
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1. Up to a maximum follow-up time of 5 years, do individual household purchases of grams of alcohol decrease,
remain stable or increase over time?
2. If individual household purchases decrease over time,
what is the potential contribution of lower strength products to such decreases, and does the contribution differ by
geographical region of Great Britain (Scotland, Wales and
regions of England)?

representative of households in Great Britain as a whole.19
Households provide demographic information when joining
the panel, followed by annual updates and quality checks.21
Using barcode scanners, households record all alcohol
purchases brought into the home from all store types,
including Internet shopping.
We analysed raw KWP data on take-home purchasing of
alcohol products in Great Britain (England, Scotland and
Wales) for the years 2015–2019. The data we obtained had no
missing values, except for household income, for which just
over one in six households (15.7%) did not provide household
income data, with this proportion roughly constant over the
5 years. We imputed the missing income data using monotonic
multiple imputation.22 Alcohol purchases are recorded daily.
For each individual purchase, the data include the type and
volume of the purchase, the brand, the alcohol by volume
(ABV) and the price paid. The volume purchased was combined with ABV to calculate grams of alcohol purchased. We
classiﬁed households by a range of sociodemographic groups
(see Supplement, page 1).23–26
For each household, we set the ﬁrst day of a recorded
alcohol purchase as Day 1, and numbered days sequentially
onwards until the last day of a recorded alcohol purchase.
We prepared data for each day of follow-up by, ﬁrst, for any
day that a household bought alcohol, summing the amount
of alcohol purchased in both volume and grams, divided by
the number of adults in the household. Then, for each day
of follow-up, we calculated the mean volume and grams of
purchases across all households for each of six categories
of products: beers; ciders; wines; spirits; fortiﬁed wines and
liqueurs and ready-to-drinks. For each day of follow-up, we
also calculated the mean ABV and the mean price in GB pence
paid per millilitre (ml) of purchased beers, wines and spirits.
We grouped each of the six categories of products by
ABV27 (see Supplementary Table 1, page 1).

Methods
Study design

We undertake descriptive analyses of the changes in purchases
of grams of alcohol at the household level over time. We use
ARIMA regression analyses to explore potential contributory
factors to identiﬁed changes in purchases.
Data source

Our data source is Kantar Worldpanel’s (KWP) household
shopping panel.16–20 KWP comprises ∼30 000 British
households at any one time, recruited via stratiﬁed sampling,
with targets set for region, household size, age of main
shopper and occupational group, with the panel being

Statistical analyses

For all households, for each of the six categories of products,
we tabulate the numbers of purchases by ABV group and plot
the numbers of purchases over time.
We cluster households into one of the three groups:
predominantly beer-purchasing households; wine-purchasing
households and spirits-purchasing households. We used Kmeans clustering specifying the number of three clusters in
advance, with clustering based on the proportion of the total
grams of alcohol purchased for each household from beer,
wines and spirits.
For each cluster of households, we plot the number of
households providing data over time, separately for each
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products than for the introduction of new no- and lowalcohol products. However, we still lack deﬁnitive evidence
to answer the bigger question; are lower strength alcohol
products, including those beyond beer, and beyond newly
introduced products,16 making a dent in the total amount
of alcohol (expressed as grams of ethanol) bought and consumed in Great Britain?
In this paper, we examine British (English, Scottish and
Welsh) household purchases of alcohol over the years 2015–
2019. We exclude 2020 data from the analyses, as household
purchases of alcohol were unusually high due to foregone
purchases from on-license premises, such as pubs, bars and
restaurants that were closed due to COVID-19 mitigation
measures.17,18
Since it is at the level of the household that purchases are
recorded, we are interested in examining the extent to which
the household shopping basket of purchases of alcohol,
including no- and low-alcohol products, changes at the level
of the household over time. We consider if changes differ
between households that are predominantly beer-purchasing,
wine-purchasing and spirits-purchasing (these 3 groups of
products being responsible for about 90% of all grams of
ethanol purchased at the household level).19
We ask the following two questions:

LOWER STRENGTH ALCOHOL PRODUCTS

Results
Households and purchases

We analysed data from 69 803 British households with 4.06
million separate alcohol purchases during 2015–2019. The
total number of purchases for the full 5-year period by product category and ABV group is reported in Supplementary
Table 2, page 9, with trends of purchases over time plotted in
Supplementary Figs 7–12, pages 10–12. The only product category with a relatively large number of no-alcohol purchases
was beer (n = 19 969, 1.9% of all beer purchases), for which
purchases increased from 2017 onwards (Supplementary Fig.
7, page 10). There were 1567 purchases of no-alcohol winetype products (0.1% of all wine purchases), for which purchases also increased from 2017 onwards (Supplementary Fig.
9, page 11).
Of all households, 16 716 (23.9%) were predominantly
beer-purchasing households, 35 536 (50.9%) predominantly
wine-purchasing households and 17 551 (25.1%) predominantly spirits-purchasing households.
For each cluster of households, Supplementary
Figs 13–15, pages 13–15, plot the number of households
by length of follow-up (as determined by the number of days
between ﬁrst and last recorded purchase). At least 4 years’

follow-up of purchase data was provided by 1077 beer-cluster
households (7.2% of all beer-cluster households), by 2817
wine-cluster households (9.1%) and by 1598 spirit-cluster
households (9.6%).
For each cluster of households, the frequency of purchases
remained stable over follow-up time, Supplementary Fig. 16,
page 16.

Characteristics by household cluster

Beer-purchasing households bought less alcohol overall
than wine- or spirits-purchasing households (Table 1, row
7), and were, therefore, more likely to be in the lower
purchasing group of households (Table 1, rows 10–13).
Beer-purchasing households tended to be younger, more
socioeconomically disadvantaged and more likely to be from
the north of England (Table 1, rows 14–39). Wine-purchasing
households tended to be older, more socioeconomically
advantaged and more likely to be from the south of England.
Spirits-purchasing households tended to be older, more
socioeconomically disadvantaged and more likely to be from
Scotland and the north of England.
For beer-purchasing households, there was a small
reduction in purchases of grams of alcohol in beer over the
time, matched by similar decreases in purchases of all grams
of alcohol, Table 1, rows 8–9, and Fig. 1 (top graph). For
beer-purchasing households, purchases of grams of alcohol
in wine and spirits remained fairly stable over the time of
follow-up.
For wine-purchasing households, there was a slight increase
in purchases of grams of alcohol in wine over time, paralleled
by a slight increase in purchases of all grams of alcohol, Fig. 1
(middle graph). For wine-purchasing households, purchases
of grams of alcohol in beer and spirits remained fairly low,
with a very slight increase in grams of alcohol in spirits
over time.
For spirits-purchasing households, there was a steady
increase in purchases of grams of alcohol in spirits over
time, paralleled by a steady increase in purchases of all grams
of alcohol, Fig. 1 (bottom graph). For spirits-purchasing
households, purchases of grams of alcohol in beer and wine
remained fairly low and steady over time.
Over time, the ABV of beer purchased by beer-purchasing
households decreased very slightly, whereas it remained stable for spirits amongst spirits-purchasing households and
increased very slightly for wine amongst wine-purchasing
households, Table 1, row 41. Most of the volume of noand low-alcohol beer was purchased by predominantly beerpurchasing households, with very minor increases over time
(Table 1, rows 42–43).
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calendar year (2015–2019). Since the calculations of volumes
and grams purchased are based on days when a household
made an alcohol purchase, we plot frequencies of purchases,
calculated at the household level as the number of days
between any one purchase and its subsequent purchase.
For each cluster of households, using a generalized linear
model, we present odds ratios and 95% conﬁdence intervals for household characteristics by predominant beverage
purchased (beers, wines and spirits). We describe changes in
purchases of grams of alcohol and of volume purchased (ml),
and changes in ABV over time.
For each cluster of households (beer, wine or sprits), we use
ARIMA modelling to estimate the standardized coefficients
and 95% conﬁdence intervals for the associations of changes
over time between four independent variables (standardized
values of purchases of volume of zero alcohol product,
of low-alcohol product, and of all other regular strength
products, and ABV of purchased regular strength products)
and the dependent variable, standardized values of purchases
of grams of alcohol within beer, wine or spirits, depending
on the household cluster. For full details of the methods,
including sensitivity analyses, see Supplement pages 2–8 and
Supplementary Figs 1–6.
All analyses were performed with SPSSv27.28,29
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Table 1 Characteristics by type of purchasing household
Row

Beer households

Wine households

Spirits households

n = 16 716

n = 35 536

n = 17 551

Average grams of alcohol purchased per day (95% confidence intervals)
Alcohol in beer

40.59 (40.51–40.67)

7.71 (7.63–7.79)

10.12 (10.04–10.20)

2

Alcohol in wine

10.40 (10.34–10.47)

47.18 (47.12–47.25)

19.31 (19.25–19.37)

3

Alcohol in spirits

7.37 (7.20–7.54)

9.94 (9.77–10.11)

80.23 (80.06–80.40)

4

Alcohol in cider

6.93 (6.89–6.96)

5.00 (4.96–5.03)

5.69 (5.65–5.72)

5

Alcohol in ready-to-drinks

0.55 (0.55–0.55)

0.46 (0.46–0.47)

0.48 (0.48–0.49)

6

Alcohol in fortified wines

3.90 (3.86–3.93)

5.61 (5.58–5.65)

8.55 (8.52–8.59)

7

All alcohol

69.79 (69.57–70.02)

75.91 (75.68–76.13)

124.29 (124.07–124.52)

Trends in alcohol purchases per person per year, average ml of alcohol (95% confidence intervals)
8
9

Product
Total grams of alcohol

Beer:

Wine:

Spirits:

−1.31 (−1.36 to −1.26)

0.78 (0.74–0.82)

3.36 (3.29–3.44)

−0.78 (−0.85 to −0.71)

1.75 (1.70–1.80)

3.64 (3.54–3.73)

Odds ratios (95% confidence intervals) by sociodemographic characteristics
Grams of alcohol normally purchased
10

0–7

1.478 (1.401–1.561)

1.175 (1.122–1.229)

0.551 (0.522–0.581)

11

>7–21

1.383 (1.312–1.457)

0.945 (0.905–0.987)

0.814 (0.776–0.854)

12

>21–70

1.177 (1.116–1.241)

1.062 (1.017–1.109)

0.815 (0.777–0.854)

13

>70 (reference group)

1.000 (. to.)

1.000 (. to.)

1.000 (. to.)

Age group of main household shopper
14

25–44

2.079 (1.965–2.200)

0.877 (0.839–0.917)

0.628 (0.598–0.660)

15

45–64

1.614 (1.526–1.706)

0.909 (0.871–0.949)

0.782 (0.746–0.819)

16

65+ (reference group)

1.000 (. to.)

1.000 (. to.)

1.000 (. to.)

Social Grade group
17

AB

0.694 (0.653–0.737)

1.524 (1.448–1.604)

0.809 (0.763–0.858)

18

C1

0.744 (0.708–0.781)

1.379 (1.322–1.439)

0.874 (0.833–0.917)

19

C2

0.990 (0.938–10.046)

1.035 (.986–1.087)

0.966 (0.915–10.020)

20

DE (reference group)

1.000 (. to.)

1.000 (. to.)

1.000 (. to.)

Household income group
21

£0–8.75 k

1.151 (1.087–1.219)

0.830 (0.791–0.871)

1.120 (1.059–1.185)

22

>£8.75–15 k

1.057 (1.001–1.116)

0.898 (0.858–0.939)

1.095 (1.039–1.154)

23

>£15–22.5 k

1.167 (1.107–1.229)

0.873 (0.835–0.912)

1.032 (.979–1.088)

24

>£22.5 k (reference group)

1.000 (. to.)

1.000 (. to.)

1.000 (. to.)

Deprivation group
25

1 (most deprived)

1.240 (1.179–1.304)

0.706 (0.677–0.737)

1.293 (1.230–1.359)

26

2

1.123 (1.067–1.182)

0.817 (0.782–0.852)

1.183 (1.125–1.244)

27

3

1.082 (1.027–1.141)

0.881 (0.844–0.920)

1.107 (1.051–1.165)

28

4 (least deprived) (reference group)

1.000 (. to.)

1.000 (. to.)

1.000 (. to.)

Region of England, Scotland & Wales
29

Scotland

0.903 (0.828–0.984)

0.787 (0.733–0.844)

1.476 (1.364–1.598)

30

North East

1.297 (1.178–1.427)

0.674 (0.621–0.732)

1.308 (1.191–1.436)

31

North West

1.147 (1.060–1.240)

0.783 (0.734–0.836)

1.217 (1.129–1.313)

32

Yorkshire and The Humber

1.478 (1.367–1.597)

0.735 (0.688–0.786)

1.021 (.944–1.105)

33

East Midlands

1.334 (1.231–1.446)

0.782 (0.730–0.838)

1.049 (.968–1.137)

34

West Midlands

1.212 (1.117–1.315)

0.713 (0.665–0.764)

1.301 (1.203–1.408)

35

Wales

1.196 (1.087–1.316)

0.820 (0.756–0.889)

1.102 (1.003–1.211)

36

Eastern

1.175 (1.086–1.271)

0.913 (0.855–0.975)

0.968 (0.895–1.047)
Continued
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Table 1 Continued
Row

Beer households

Wine households

Spirits households

n = 16 716

n = 35 536

n = 17 551

London

0.953 (0.872–1.042)

0.979 (0.910–1.053)

1.076 (0.988–1.171)

38

South East

1.104 (1.025–1.188)

0.962 (0.905–1.023)

0.959 (0.891–1.031)

39

South West (reference group)

1.000 (. to.)

1.000 (. to.)

1.000 (. to.)

4.385 (4.384–4.386)

12.02 (12.01–12.03)

38.56 (38.55–38.57)

−0.402 (−0.410 to −0.394) 0.255 (0.249–0.261)

0.113 (0.110–0.116)

ABV
40

Mean ABV of beer amongst beer-purchasing
households, wine amongst wine-purchasing
households and spirits amongst spirits-purchasing
households.

41

Change over time per year over 5 years (relative %)
Volume of beer purchased with ABV 0–3.5%

42

Mean volume purchased (ml)

75.9 (75.3–76.4)

19.4 (19.2–19.5)

23.1 (23.0–23.2)

43

Change over time per year over 5 years (ml)

1.6 (1.2–1.9)

0.5 (0.4–0.6)

0.22 (0.17–0.28)

Estimates of odds ratios (rows 10–39 entered in multivariate model).

ARIMA models to determine potential associations
with changes in purchases of grams of alcohol

Based on the ARIMA models, we analyse the extent to which
the four independent predictor variables (Table 2, ﬁrst column) might have contributed to the changes in purchases
of grams of alcohol over time within beer (for beer-cluster
households), wine (for wine-cluster households), and spirits
(for spirits-cluster households). For Great Britain for 2015–
2019, there were positive standardized coefficients between
changes in the purchase volume and ABV of the regular
product over time and changes in purchases of grams of alcohol within beer, wines and spirits. For beers and wines, there
were also positive associations between volume of purchases
of low-alcohol products and numbers of grams of alcohol
purchased over time. For beers, was there a small negative
association between volumes of no-alcohol beers purchased
and numbers of grams of alcohol purchased within beer,
present in the north of England, but not the south. For wines,
was there a small negative association between volumes of noalcohol wines purchased and numbers of grams of alcohol
purchased within wine, for the years of 2015 and 2019, but
not for other years. The standardized coefficients, which place
the coefficients on the same scale, indicate that, by far, the
main driver of decreases in purchases of grams of alcohol in
beers, and increases in wines and spirits across Great Britain
was decreases in purchases of the volume of regular strength
beers and increases in the volumes of regular strength wines
and spirits.
The ﬁrst sensitivity analysis, which restricted analysis to
the years 2017–2019, found slightly different, but similar
sized coefficients. The second sensitivity analysis (which

included the ﬁrst 365 days within each separate calendar year
(2015–2019)) also found slightly different, but similar sized
coefficients for each of the 5 years. For calendar years
2015 and 2019, there was a (very small) negative association
between volumes of no-alcohol wines purchased and
numbers of grams of alcohol purchased within wine.
The patterns were similar by country (Scotland and Wales)
and regions of England, with one exception: in the northern
(but, not in the southern) regions of England, there were,
albeit very small, negative coefficients between purchases
of zero alcohol beer and purchases of grams of alcohol
within beer.
Changes in price over time were not associated with
changes in the volumes of regular products purchased, see
Supplement page 17 and Supplementary Fig. 17.

Discussion
Main findings

Our analysis of KWP British household panel data between
2015 and 2019 found that 24% of households were predominantly beer-purchasing households, 51% predominantly
wine-purchasing households and 25% predominantly spiritspurchasing households. Over the 5-year follow-up time,
purchases of grams of alcohol decreased amongst beerpurchasing households but increased amongst wine- and
spirits-purchasing households.
For beer-purchasing households in the north of England,
there was an association between increases in purchases of
no-alcohol beer over time and decreases in purchases of
grams of alcohol in all beer over time, albeit with very small-
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Table 2 Standardized coefficients (95% confidence intervals) from the ARIMA model of the associations between the independent variables [purchases
of no-alcohol product (ml), low-alcohol product, regular strength product (ml) and ABV of all purchased regular strength product], and the dependent
variable, purchase of all grams of alcohol within the product
Standardized coefficient (95% confidence intervals)
Predictor

Wine

Spirits

Zero alcohol product (volume)

−0.0048 (−0.0088 to −0.0008)

0.0284 (0.0161–0.0408)

Excluded from model

Low-alcohol product (volume)

0.1370 (0.1330–0.1410)

0.1557 (0.1397–0.1716)

Excluded from model

Regular product (volume)

1.0031 (0.9989–1.0073)

0.8773 (0.8595–0.8951)

0.9731 (0.9610–0.9851)

ABV (%) of regular product

0.0685 (0.0644–0.0726)

0.0836 (0.0645–0.1027)

0.0311 (0.0206–0.0415)

Zero alcohol product (volume)

Excluded from model

0.0309 (0.0104–0.0515)

Excluded from model

Low-alcohol product (volume)

0.1591 (0.1532–0.1650)

0.1248 (0.1045–0.1451)

0.0155 (0.0078–0.0232)

Regular product (volume)

0.9950 (0.9890–1.0010)

0.9337 (0.9115–0.9560)

0.9904 (0.9823–0.9985)

ABV (%) of regular product

0.0697 (0.0636–0.0757)

0.0694 (0.0931–0.0456)

0.0240 (0.0160–0.0320)

Zero alcohol product (volume)

Excluded from model

−0.0395 (−0.0587 to −0.0202)

Excluded from model

Low-alcohol product (volume)

Excluded from model

0.1388 (0.1113–0.1663)

0.0350 (0.0164–0.0537)

Regular product (volume)

0.9950 (0.9794–1.0106)

0.7774 (0.7402–0.8146)

0.9335 (0.9070–0.9601)

ABV (%) of regular product

0.0909 (0.0746–0.1072)

0.0658 (0.0360–0.0955)

0.0575 (0.0351–0.0798)

Zero alcohol product (volume)

Excluded from model

Excluded from model

Excluded from model

Low-alcohol product (volume)

0.1002 (0.0906–0.1097)

0.1825 (0.1362–0.2289)

0.0378 (0.0076–0.0681)

Regular product (volume)

1.0061 (0.9961–1.0160)

0.8566 (0.8086–0.9045)

0.9560 (0.9257–0.9862)

ABV (%) of regular product

0.0594 (0.0494–0.0695)

0.0843 (0.0374–0.1312)

Zero alcohol product (volume)

Excluded from model

Excluded from model

Excluded from model

Low-alcohol product (volume)

0.1702 (0.1496–0.1909)

Excluded from model

0.0427 (0.0142–0.0713)

Regular product (volume)

0.9714 (0.9505–0.9924)

0.8832 (0.8367–0.9298)

0.9734 (0.9451–1.0016)

ABV (%) of regular product

Excluded from model

Excluded from model

Excluded from model

Zero alcohol product (volume)

Excluded from model

Excluded from model

Excluded from model

Low-alcohol product (volume)

Excluded from model

0.1729 (0.1308–0.2150)

0.0398 (0.0117–0.0680)

Regular product (volume)

0.9998 (0.9793–1.0204)

0.9156 (0.8728–0.9585)

0.9516 (0.9225–0.9807)

ABV (%) of regular product

0.0872 (0.0667–0.1077)

Great Britain, 2015–2019

Great Britain, 2017–2019 (sensitivity analysis)

Great Britain, 2015 (sensitivity analysis)

Great Britain, 2016 (sensitivity analysis)

Great Britain, 2017 (sensitivity analysis)

Great Britain, 2018 (sensitivity analysis)

0.0574 (0.0287–0.0861)

Great Britain, 2019 (sensitivity analysis)
Zero alcohol product (volume)

Excluded from model

−0.0336 (−0.0657 to −0.0014)

Excluded from model

Low-alcohol product (volume)

Excluded from model

0.1351 (0.1023–0.1679)

Excluded from model

Regular product (volume)

1.0101 (0.9888–1.0314)

0.9251 (0.8908–0.9594)

0.9604 (0.9341–0.9868)

ABV (%) of regular product

0.0980 (0.0767–0.1193)

Excluded from model

Excluded from model

Zero alcohol product (volume)

0.0066 (0.0022–0.0109)

−0.0235 (−0.0410 to −0.0060)

Excluded from model

Low-alcohol product (volume)

0.3108 (0.3062–0.3154)

0.1421 (0.1228–0.1614)

Excluded from model

Regular product (volume)

1.0132 (1.0081–1.0182)

0.9063 (0.8887–0.9239)

0.9798 (0.9693–0.9902)

ABV (%) of regular product

0.0085 (0.0061–0.0109)

0.0638 (0.0468–0.0809)

0.0417 (0.0329–0.0505)

Zero alcohol product (volume)

−0.0069 (−0.0126 to −0.0013)

Excluded from model

Excluded from model

Low-alcohol product (volume)

0.1658 (0.1602–0.1713)

0.1182 (0.0999–0.1365)

Excluded from model

Regular product (volume)

0.9869 (0.9810–0.9929)

0.9181 (0.9005–0.9357)

0.9892 (0.9772–1.0012)

ABV (%) of regular product

0.0187 (0.0151–0.0224)

0.0680 (0.0512–0.0848)

0.0181 (0.0130–0.0233)

Scotland

North East

Continued
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Table 2 Continued
Standardized coefficient (95% confidence intervals)
Predictor

Beer

Wine

Spirits

Zero alcohol product (volume)

−0.0101 (−0.0157 to −0.0046)

Excluded from model

Excluded from model

Low-alcohol product (volume)

0.1744 (0.1688–0.1799)

0.1878 (0.1682–0.2075)

Excluded from model

Regular product (volume)

0.9951 (0.9891–1.0010)

0.9024 (0.8829–0.9219)

0.9584 (0.9458–0.9710)

ABV (%) of regular product

0.0272 (0.0234–0.0310)

0.0529 (0.0334–0.0723)

0.0379 (0.0255–0.0503)

Zero alcohol product (volume)

−0.0102 (−0.0151 to −0.0052)

Excluded from model

Excluded from model

Low-alcohol product (volume)

0.3019 (0.2970–0.3069)

0.2349 (0.2148–0.2549)

Excluded from model

Regular product (volume)

0.9746 (0.9693–0.9800)

0.8667 (0.8464–0.8871)

0.9563 (0.9429–0.9698)

ABV (%) of regular product

0.0322 (0.0284–0.0360)

0.0693 (0.0486–0.0900)

0.0392 (0.0280–0.0504)

Zero alcohol product (volume)

−0.0045 (−0.0087 to −0.0003)

0.0396 (0.0237 to 0.0555)

Excluded from model

Low-alcohol product (volume)

0.1308 (0.1256–0.1360)

0.1247 (0.1084–0.1410)

Excluded from model

Regular product (volume)

1.0046 (0.9991–1.0100)

0.9329 (0.9163–0.9495)

0.9617 (0.9481–0.9753)

ABV (%) of regular product

0.0215 (0.0179–0.0250)

0.0374 (0.0212–0.0536)

0.0174 (0.0071–0.0276)

Zero alcohol product (volume)

−0.0081 (−0.0139 to −0.0023)

0.0257 (0.0075–0.0439)

Excluded from model

Low-alcohol product (volume)

0.1803 (0.1746–0.1860)

0.2728 (0.2556–0.2899)

Excluded from model

Regular product (volume)

0.9914 (0.9852–0.9975)

0.9091 (0.8918–0.9263)

0.9783 (0.9678–0.9888)

ABV (%) of regular product

0.0201 (0.0165–0.0237)

0.0489 (0.0331–0.0647)

0.0383 (0.0295–0.0472)

Zero alcohol product (volume)

0.0074 (0.0021–0.0127)

0.0299 (0.0101–0.0497)

Excluded from model

Low-alcohol product (volume)

0.1241 (0.1188–0.1295)

0.1513 (0.1313–0.1713)

Excluded from model

Regular product (volume)

1.0033 (0.9974–1.0092)

0.9082 (0.8881–0.9283)

0.9790 (0.9688–0.9892)

ABV (%) of regular product

0.0173 (0.0146–0.0201)

0.0763 (0.0591–0.0936)

0.0023 (0.0009–0.0037)

Zero alcohol product (volume)

Excluded from model

Excluded from model

Excluded from model

Low-alcohol product (volume)

0.1039 (0.0986–0.1091)

Excluded from model

Excluded from model

Regular product (volume)

1.0028 (0.9975–1.0081)

0.9119 (0.8928–0.9310)

0.9557 (0.9420–0.9694)

ABV (%) of regular product

0.0430 (0.0390–0.0470)

0.0296 (0.0109–0.0483)

0.0225 (0.0106–0.0344)

Zero alcohol product (volume)

Excluded from model

Excluded from model

Excluded from model

Low-alcohol product (volume)

0.0989 (0.0925–0.1054)

0.1094 (0.0948–0.1241)

Excluded from model

Regular product (volume)

1.0075 (1.0005–1.0144)

0.9551 (0.9402–0.9700)

0.9735 (0.9615–0.9855)

ABV (%) of regular product

0.0208 (0.0172–0.0244)

0.0528 (0.0377–0.0680)

0.0074 (0.0011–0.0136)

Zero alcohol product (volume)

0.0076 (0.0021–0.0131)

Excluded from model

Excluded from model

Low-alcohol product (volume)

0.1312 (0.1257–0.1367)

0.1660 (0.1476–0.1845)

Excluded from model

Regular product (volume)

0.9910 (0.9853–0.9967)

0.9066 (0.8883–0.9249)

0.9657 (0.9536–0.9777)

ABV (%) of regular product

0.0634 (0.0583–0.0684)

0.0463 (0.0274–0.0652)

0.0275 (0.0176–0.0374)

Zero alcohol product (volume)

0.0075 (0.0025–0.0125)

Excluded from model

Excluded from model

Low-alcohol product (volume)

0.0857 (0.0807–0.0907)

0.1777 (0.1605–0.1949)

Excluded from model

Regular product (volume)

1.0086 (1.0033–1.0139)

0.8902 (0.8734–0.9070)

0.9747 (0.9631–0.9862)

ABV (%) of regular product

0.0259 (0.0224–0.0294)

0.0434 (0.0275–0.0594)

0.0304 (0.0222–0.0386)

North West

East Midlands

West Midlands

Wales

Eastern

London

South East

South West

All analyses undertaken separately for beer within beer-purchasing households, wine within wine-purchasing households, and spirits within spiritspurchasing households. [NB, the ARIMA model excludes predictors with a probability value ≥0.05]
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What is already known on this topic

What this study adds

Fig. 1 Grams of alcohol purchased (per adult per household per day
of purchase) for all grams of alcohol (Total) and for grams of alcohol
in each beverage category, by follow-up length (days since first recorded
alcohol purchase). Top graph: predominantly beer-purchasing households;
Middle graph: predominantly wine-purchasing households; Bottom graph:
predominantly spirits-purchasing households.

sized coefficients. For wine purchasing households, there was
an association between an increase in purchases of no-alcohol
wine during each of 2015 and 2019 and decreases in purchases
of grams of alcohol in all wine over time, again with very
small-sized coefficients. As the ABV of beer decreased, purchases of grams of alcohol in beer decreased to a small extent,
and as the ABV of wines and spirits increased, purchases of
grams of alcohol in wines and spirits, respectively, increased
to a small extent. For each cluster of households, by far the
largest driver in changes in purchases of grams of alcohol
was changes in the volume of regular strength products
over time.

The purchases of grams of alcohol within beer decreased
over time almost entirely because households bought less
regular strength beer, and purchases of grams of alcohol
within wines and spirits increased over time because household bought more wines and spirits, with the volumes purchased over time not associated with changes in price over
time. For beer, there were very small contributions to reduced
purchases of grams of alcohol within beer from no-alcohol
products in the north of England, and for wine to reduced
purchases of grams of alcohol within wine from no-alcohol
wine purchases during 2015 and 2019.
Limitations of the study

One limitation of our study, which is based on over four
million separate alcohol purchases from 69 803 households,
is that there is a drop off in the number of households
providing follow-up data over time (Supplementary Figs 13–
15, supplement pages 16–18). A further key limitation is that
we only measure off-trade alcohol purchases and not ontrade purchases. By way of example, for Great Britain, offtrade purchases increased from 69.4% of all alcohol purchases (expressed in volume of absolute alcohol) in 2015 to
72.7% in 2019, with off-trade purchases of beer increasing
from 45.6% in 2015 to 53.6% in 2019.32 The data also have
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We are not aware of any other similar studies that have
analysed the overall contribution of lower strength products
to household purchases of alcohol over time. Elsewhere, we
have analysed speciﬁcities of the impact of newly introduced
lower strength beer products on beer purchases, rather than
the broader picture of household alcohol purchases presented
in this paper. For example, through interrupted time series
analyses, we have shown that the introduction of new noand low-alcohol beers leads to replacement purchases from
higher strength beers, and thus purchases of fewer grams
of alcohol,16 with such purchases of new products greater
amongst younger and more socioeconomically advantaged
households compared with other groups.27 We have also
demonstrated that pricing policy,30 including setting a minimum price per gram of alcohol sold, favours shifts to buying
lower strength beers.31 However as these latest ﬁndings highlight, the problems are that the contribution of no-alcohol
products is mostly restricted to beers (and thus to beer purchasing households), with some, much smaller, contribution
from no-alcohol wines and that the volume of sales of noalcohol beers and wines, although increasing, remains very
low as a proportion of all products sold.

LOWER STRENGTH ALCOHOL PRODUCTS

Conclusions
Lower strength alcohol products have not contributed in any
signiﬁcant way to British households buying fewer grams
of alcohol over a 5-year follow-up period during the years
2015–2019. The potential public health contribution of lower
strength alcohol products11,16 remains an underresearched
area.36 To reap any public health beneﬁt of lower strength
alcohol products, governments would need to introduce
pricing policies that favour buying and drinking lower strength
products,30,31 supported by improved product labelling36
and social norms campaigns.37 Governments should also
enforce stepped-up action by the alcohol industry to
produce lower strength products that goes beyond voluntary
commitments,38 and any actions to date,39 ensuring that noalcohol products are not used to circumvent brand-speciﬁc
advertising of alcohol.40
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online.
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limitations, with heavy drinkers tending to be underrepresented in household panel data,33 and with alcohol purchases
tending to be underreported in these datasets.34,35 In addition, 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 household may not have an
equal share of the alcohol purchased, and not all adults in a
household may be drinkers of alcohol.
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