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Abstract
Introduction. Alcohol packaging is a potentially valuable means of communicating product and health-related information,
with growing academic and political interest in its role as a health communications vehicle. Methods. An online cross-
sectional survey and experiment were conducted with a non-probability sample of 18–35-year-old drinkers in the
United Kingdom (n = 1360). The survey assessed exposure to, and engagement with, current messaging on packs, and sup-
port for displaying product and health-related information. For the randomised experiment, participants were shown, and
asked questions about, a vodka bottle with either no warnings (control), small text warnings, large text warnings or pictorial
(image-and-text) warnings; the main binary outcome measures were negative product appeal and social acceptability, and
positive cognitive and behavioural impact. Results. Two-fifths of the sample rarely or never saw on-pack health-related
information, with almost three-quarters rarely or never reading or looking closely at this. There was strong support for dis-
playing a range of product and health-related information (e.g. units, ingredients) on packs. Relative to the control, products
with warnings were more likely to be perceived as unappealing and socially unacceptable, and to positively impact alcohol-
related cognitions and behaviours. For example, pictorial warnings were 10 times as likely to positively influence cognitions
and behaviours (AOR = 10.01, 95% CI: 8.09, 17.46). Discussion and Conclusions. Alcohol packaging could have
an important role in delivering health messaging. Large pictorial or text warnings may help counteract the appeal and social
acceptability of alcohol products and increase awareness of risks, potentially supporting a reduction in consumption and related
harms. [Jones D, Moodie C, Purves RI, Fitzgerald N, Crockett R. The role of alcohol packaging as a health commu-
nications tool: An online cross-sectional survey and experiment with young adult drinkers in the United Kingdom.
Drug Alcohol Rev 2022;41:1206–1215]
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Introduction

Alcohol packaging can be used to communicate the
harms associated with consumption. There is clearly a
need to do so given that alcohol misuse is a key risk
factor for illness, disability and death, implicated in
more than 200 diseases and responsible for approxi-
mately 3.3 million deaths annually [1]. Although aca-
demic interest in warnings on alcohol packaging is in
its infancy when compared to tobacco, evidence sug-
gests that well-designed warnings on alcohol products
can capture attention, inform consumers of possible
risks, increase awareness and knowledge of harms,

decrease speed of drinking and support a reduction in
consumption, with moderate consumer support for
warnings [2–7]. Research in the United Kingdom
(UK) with young adult drinkers, for instance, found
that large, pictorial (image-and-text), front-of-pack
warnings with specific health conditions could help
reduce individual and social appeal of alcohol prod-
ucts [8].
In the UK, alcohol harm is an important public

health issue, with 8974 alcohol-specific deaths in 2020
[9,10]. The appearance of alcohol packs in the UK
does not reflect this risk, with the inclusion of warnings
voluntary; where used, these are typically restricted to
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small symbols warning not to drink if pregnant or driv-
ing [11]. A review of 424 alcohol packs randomly
selected in UK shops found that only one (0.24%)
included a factual health statement (‘Alcohol con-
sumption is injurious to health’) on the back label,
while 423 (99.76%) packs either had no statement or
only a responsibility statement (e.g. ‘drink responsi-
bly’) [12]. The only product and health-related infor-
mation legally required on alcohol packaging in the
UK is volume, strength/alcohol by volume (ABV) and
presence of common allergens [13], which is not con-
sidered to meaningfully inform consumers let alone
influence drinking behaviours [8,12]. Research sug-
gests that consumers in the UK are not engaging with
the information currently provided on alcohol packag-
ing and generally support the inclusion of product and
health-related information (e.g. number of alcohol
units, calories) [8,14,15].

Academic and political interest in alcohol packag-
ing in the UK is growing [13], as it is elsewhere
[7,16,17]. This study aimed to assess a sample of
young adult drinkers’ (i) exposure to, and engage-
ment with, current messaging on packs; (ii) support
for displaying product and health-related informa-
tion; and (iii) reactions to randomly-allocated front-
of-pack warnings in terms of product appeal, social
acceptability and cognitive and behavioural impact.
Based on previous alcohol and tobacco research
[18,19], we hypothesised that more salient warnings
(i.e. large text, pictorial) would be more effective
than small-text warnings and the absence of warn-
ings in reducing product appeal and social accept-
ability, and positively impacting alcohol-related
cognitions and behaviours.

Methods

Design and sample

An online cross-sectional survey was conducted in
September–October 2020 with a non-probability sam-
ple (n = 1360) of 18–35-year-old current drinkers
residing in the UK. To explore the impact of the pres-
ence and type of warning on product appeal, social
acceptability, and cognitive and behavioural impact
(aim 3), we incorporated a between-groups experiment
into the survey. Surveys and experiments are regularly
used in alcohol packaging studies [2,14,19–21], with
young adults frequently targeted by alcohol producers
when (re)designing packaging [22] and a key popula-
tion for public health given high levels of hazardous
drinking [23].

Recruitment

River sampling is common in non-probability online
surveys [24]. Participants were recruited via targeted
Facebook adverts, a means of accessing specific demo-
graphic profiles across a wide geographic area [25], as
with previous research involving young adult drinkers
[26]. The adverts stated that a University of Stirling
study about alcohol use and packaging was recruiting
18–35-year-olds living in the UK who drink alcohol
(i.e. eligibility criteria), with the chance to win one of
10 £50 Love2shop e-gift cards. Potential participants
were invited to complete the survey, which was hosted
by Jisc and accessible on any device with an internet
connection, via a link in the adverts.

Procedure

Those clicking on the link were informed about the
study aims, content, duration (10 min), data privacy
and that participation was voluntary and that they could
exit the survey at any time, before being asked to
provide consent. Participants indicated their country of
residence and age, with those living outside the UK or
not aged 18–35 screened out. To be considered a
current drinker and therefore eligible to participate, par-
ticipants had to answer anything other than ‘Never’ to
the screening question ‘How often do you have a drink con-
taining alcohol?’, the first item of the Alcohol Use Disor-
ders Identification Test for Consumption (AUDIT-C)
[14]. Participants were asked about sociodemographics
and drinking behaviours, exposure to, and engagement
with, current messaging on packs, support for displaying
product and health-related information and response to
novel warnings. Most items were compulsory but
included ‘Neither agree nor disagree’ or ‘Don’t know/
Prefer not to say’ options where applicable.
For the between-groups experiment assessing the

impact of warning design, participants selected one of
four words (‘Cord’, ‘Lock’, ‘Plug’, ‘Shed’) and, simi-
lar to a previous online experiment [20], were ran-
domly allocated to one of four conditions (Figure 1):
control (no warnings, n = 383), small-text warnings
(n = 307), large-text warnings (n = 350) or pictorial
warnings (n = 320). Participants were unaware of the
purpose of the word selection and were informed that
it did not matter which random word they chose as
there was no right or wrong answer, thus, eliminating
bias in treatment assignments [27].
All participants were able to enter a prize draw at

the end of the survey for their time and provided con-
tact details for alcohol support. Ethical approval was
granted by the General University Ethics Panel
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(GUEP 945) at the University of Stirling. The survey
protocol was not pre-registered.

Materials

Each warning set included one general (‘Alcohol dam-
ages your health’) and two specific (‘Alcohol causes
liver disease’, ‘Alcohol causes mouth cancer’) warn-
ings. The specific warnings were selected as more than
three-quarters of alcohol-specific deaths in the UK in
2020 were caused by alcoholic liver disease [9] and
past research suggests that it is more effective to spec-
ify the type of cancer [8], with alcohol-related mouth
cancer prevalent in the UK [28]. For those in the pic-
torial warning condition, an appropriate image was
chosen to reflect each warning: ‘Alcohol damages your
health’ (image of blood pressure test); ‘Alcohol causes
liver disease’ (image of person clutching their liver);
‘Alcohol causes mouth cancer’ (image of CT scanner
in a hospital). For consistency, in each condition par-
ticipants were shown an image of a bottle of Smirnoff
Red Label No. 21 vodka. Smirnoff was chosen because
it was the most popular alcohol brand in the UK and
the highest-selling vodka, with positivity ratings similar
among males and females and highest among millen-
nials, who comprised most of the sample [29,30].

Measures

Exposure to, and engagement with, current messaging and
support for displaying product and health-related
information. To address aim 1, participants were
asked how often they see, and read or look closely at,
the health-related information, messages or warnings

on alcohol packaging [8,14], with responses coded as
‘Sometimes’, ‘Often’ or ‘Always’ versus ‘Rarely’ or
‘Never’. To address aim 2, we explored whether par-
ticipants supported displaying the following informa-
tion on alcohol packaging: strength/ABV; number of
units; ingredients; number of servings equal to rec-
ommended weekly guidelines; weekly unit guidelines
for men and women; calories; health conditions which
can result from drinking alcohol; health warnings on
the front of packs [31]. Responses were ‘Strongly Dis-
agree’ (1) to ‘Strongly Agree’ (5).

Response to packaging with/without warnings. For aim
3, participants were shown images of a Smirnoff bottle
with warnings (experimental conditions) or without
warnings (control condition) and asked a series of
questions (Table S1) informed by previous research
[8,20,32], e.g. ‘These alcohol products would make me
aware of the health risks of drinking’. For each question,
responses were ‘Strongly Disagree’ (1) to ‘Strongly
Agree’ (5). The responses to the item ‘I find these alco-
hol products off-putting’ were reverse-coded.

Sample characteristics. Information on country of resi-
dence, age, gender, ethnicity, religiosity, occupation,
education and social grade was captured; social grade
was categorised according to the occupation of the per-
son in the household with the greatest income [33],
with grades A, B and C1 indicating higher and
middle-class groups and C2, D and E working-class
groups.

Alcohol consumption. The three-item AUDIT-C scale
was used to measure consumption [14]: (i) frequency
of consumption (0 = ‘Never’ to 4 = ‘Four or more

Figure 1. Alcohol packaging displaying no warning (control) and warnings differing by text-size (small; large), form (text-only; pictorial)
and image content.
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times a week’); (ii) number of units drunk in a typical
drinking occasion (0 = ‘One or two’ to 4 = ‘Ten or
more’); and (iii) how often they drunk six or more
units if female, or eight or more if male, on a single
occasion in the last year (0 = ‘Never’ to 4 = ‘Daily or
almost daily’).

Awareness and perceptions of Smirnoff vodka. Participants
were asked about awareness of the Smirnoff vodka
brand and how they rated it on a scale from 1 = ‘Very
Unappealing’ to 5 = ‘Very Appealing’. Participants
were asked these questions as a Smirnoff bottle was
used to display the novel warnings.

Analysis

Data were analysed using SPSS (Version 28). Analyses
were unweighted and were not pre-registered. A total of
3987 people clicked on the survey link, with 1511 com-
pleting it and the remainder screened out or choosing to
exit. To ensure meaningful engagement with the survey
content, we excluded participants in the bottom five per-
centile (range: 04:01 to 05:53, n = 76) and top five per-
centile of completion time (range: 24:05 to 10:02:14,
n = 75). Identifying implausible response times is a com-
mon means of removing careless respondents and
improving data quality in alcohol research [34], with a
median completion time of 09:07 for the final sample
(n = 1360). Frequencies examined exposure to, and
engagement with, current messaging (aim 1), see
Table 2, and support for displaying product and health-
related information (aim 2), see Table 3.

Principal components analysis using varimax rota-
tion was conducted to determine the factorability of
warning response items (Table S1), with two compo-
nents extracted, defined and used as composites:
‘appeal and social acceptability’ and ‘cognitive and
behavioural impact’. Binary outcomes are commonly
measured in global health research [35], and have been
used in alcohol and tobacco packaging studies [21,36].
Comparable to previous tobacco research [37], com-
posite scores were recoded into binary variables based
on the mid-point of possible scores to mutually exclude,
and enable comparison of, positive and negative reac-
tions to the stimuli. The main outcome measures were
product appeal and social acceptability scores (mid-
point = 21), coded as negative (≤20, n = 611) or neu-
tral/positive (≥21, n = 749) (Table S2), and cognitive
and behavioural impact scores (mid-point = 15), coded
as positive (≥16, n = 612) or neutral/negative (≤15,
n = 748) (Table S3).

For aim 3, hierarchical binary logistic regression
models with simple contrasts examined the main effect

of warning condition on negative product appeal and
social acceptability (Table 4), and positive cognitive
and behavioural impact (Table 5), respectively. In both
models, block one controlled for sociodemographic
and drinking-related factors identified in past research
as influencing responses to warnings [21,38–41]: age,
gender, social grade, higher education qualifications or
professional/vocational equivalents, occupational sta-
tus, AUDIT-C category and Smirnoff appeal, with
warning condition entered in block two. The control
condition was chosen as the reference category to

Table 1. Sample characteristics

Variable

Frequency

n %

Country of residence
England 948 69.7
Scotland 292 21.5
Wales 81 6.0
Northern Ireland 39 2.9

Ethnicity
White British 1196 87.9
Other 164 12.1

Gender
Male 519 38.2
Female 811 59.6
Non-binary 22 1.6
Prefer not to say 8 0.6

Social grade
C2DE 352 25.9
ABC1 841 61.8
Prefer not to say/Do not know 167 12.3

Higher education/equivalentsa

No 686 50.4
Yes 664 48.8
Prefer not say/Do not know 10 0.7

Occupation
In employment or education 1197 88.0
Not in employment or education 138 10.1
Prefer not to say 25 1.8

Religious affiliation
No 975 71.7
Yes 332 24.4
Prefer not to say 53 3.9

Alcohol consumptionb

Higher-risk drinker 1098 80.7
Lower-risk drinker 230 16.9
Not computable 32 2.4

Sample (n = 1360) characteristics are unweighted. aReflects
whether participants had higher education qualifications or
professional/vocational equivalents. bAs the third AUDIT-C
item measures binge drinking by gender (‘How often have
you had 6 or more units if female, or 8 or more if male, on a
single occasion in the last year?’), cumulative AUDIT-C
scores were not computable for those who did not indicate
their gender as either male or female (n = 30), with two par-
ticipants preferring not to answer the third item. AUDIT-C,
Alcohol Use Disorders Identification Test for Consumption.
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determine the effect of including warnings on packag-
ing, with subsequent analyses using the large-text con-
dition as the reference category to assess the relative
effect of warning design.

Results

Sample characteristics

Most participants were White British (87.9%), female
(59.6%), resided in England (69.7%) and in social
grades A, B and C1 (61.8%) (Table 1). Most of them
were in employment or education (88.0%), non-
religious (71.7), with approximately half having higher
education qualifications or professional/vocational
equivalents (48.8%). The mean age was 26.04 years
(SD = 5.25).

Alcohol consumption

As never-drinkers were ineligible, cumulative AUDIT-C
scores ranged from 1 to 12 (M = 7.06, SD = 2.58, n =
1328), with acceptable internal consistency (α = 0.71).
Cumulative scores ≥5 indicate higher-risk consumption
[14,42], with four-fifths (80.7%) of participants reporting
higher-risk consumption (Table 1).

Awareness and perceptions of Smirnoff vodka

Participants were aware of Smirnoff (n = 1358, 99.9%)
and rated it somewhat positively (M = 3.25, SD = 1.05).

Exposure to, and engagement with, current messaging and
support for displaying product and health-related
information

While most participants (59.9%) reported seeing health-
related information, messages or warnings on alcohol
packaging sometimes, often or always, two-fifths (40.1%)
rarely or never do, with most (69.9%) rarely or never
reading or looking closely at it (Table 2). Participants
largely supported displaying a range of product and
health-related information on packaging (Table 3). For
example, 94.7% agreed or strongly agreed that units
should be displayed on packaging, with 88.8%% agreeing
or strongly agreeing that ingredients should be included.

Predictors of negative appeal and social acceptability, and
positive cognitive and behavioural impacts

Both hierarchical logistic regression models were sta-
tistically significant compared to respective null

Table 3. Support for displaying product and health-related information on alcohol packaging

Variable

Strongly agree Agree Neither agree nor disagree Disagree Strongly disagree

n % n % n % n % n %

Strength (ABV) 1061 78.0 272 20.0 23 1.7 2 0.1 2 0.1
Units 957 70.4 331 24.3 53 3.9 16 1.2 3 0.2
Ingredients 719 52.9 488 35.9 111 8.2 34 2.5 8 0.6
Guidelines (servings)a 557 41.0 468 34.4 209 15.4 91 6.7 35 2.6
Guidelines (gender)b 468 34.4 508 37.4 275 20.2 82 6.0 27 2.0
Calories 499 36.7 461 33.9 275 20.2 90 6.6 35 2.6
Health conditionsc 347 25.5 428 31.5 336 24.7 186 13.7 63 4.6
Health warningsd 294 21.6 330 24.3 303 22.3 259 19.0 174 12.8

Total n = 1360. aHow many servings of the product are equal to the recommended weekly guidelines. bGuidelines on how many
units men and women should drink each week. cInformation on health conditions which can result from drinking alcohol.
dHealth warnings on the front of alcohol packaging. ABV, alcohol by volume.

Table 2. Exposure to, and engagement with, health-related
information, messages or warnings on alcohol packaging

Frequency

Exposurea Engagementb

n % n %

Always 214 15.7 30 2.2
Often 272 20.0 84 6.2
Sometimes 328 24.1 295 21.7
Rarely 404 29.7 536 39.4
Never 142 10.4 415 30.5
Total 1360 100 1360 100

aTo measure frequency of exposure, participants were asked
‘How often do you see health-related information, messages or
warnings on alcohol packaging?’. bTo measure frequency of
engagement, participants were asked ‘How often do you read
or look closely at the health-related information, messages or
warnings on alcohol packaging?’.
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models, with acceptable goodness-of-fit as per
Hosmer–Lemeshow tests (Tables 4 and 5) and
multicollinearity not present (variance inflation factors
≈ 1). After controlling for covariates, participants who
viewed products with warnings were significantly more
likely to perceive the products as unappealing and
socially unacceptable than the control condition
(Table 4): small-text warnings, adjusted odds ratio
(AOR) = 2.88, P < 0.001, 95% confidence interval
(CI) [2.03, 4.09]; large-text warnings, AOR = 5.01,
P < 0.001, 95% CI [3.56, 7.05]; pictorial warnings,
AOR = 4.74, P < 0.001, 95% CI [3.34, 6.72]. Relative
to the large-text condition, participants who viewed
small-text warnings were significantly less likely to per-
ceive the products as unappealing and socially unac-
ceptable, AOR = 0.58, P = 0.001, 95% CI [0.41,
0.80], with no difference in the pictorial condition,
AOR = 0.95, P = 0.743, 95% CI [0.68, 1.32]. Of the
other covariates, being female (P < 0.001), a lower-risk
drinker (P = 0.003), in social grade ABC1
(P = 0.011), and having higher education

qualifications or professional vocational equivalents
(P < 0.001) and a lower Smirnoff rating (P < 0.001)
were associated with negative appeal and social accept-
ability in the final model.
After controlling for covariates, participants who

viewed products with warnings were significantly more
likely to report positive cognitive and behavioural
impacts than the control condition (Table 5): small-
text warnings, AOR = 8.87, P < 0.001, 95% CI [6.00,
13.10]; large-text warnings, AOR = 11.88, P < 0.001,
95% CI [8.09, 17.46]; pictorial warnings,
AOR = 10.01, P < 0.001, 95% CI [6.78, 14.77]. Rela-
tive to the large-text condition, the likelihood of posi-
tive cognitive and behavioural impacts was not
significantly different in the small-text condition,
AOR = 0.75, P = 0.075, 95% CI [0.54, 1.03], or pic-
torial condition, AOR = 0.84 P = 0.296, 95% CI
[0.61, 1.16]. Of the other covariates, only being female
(P = 0.003) and a lower-risk drinker (P < 0.001) were
associated with positive cognitive and behavioural
impact in the final model.

Table 4. Logistic regression exploring association between warning condition and negative appeal and social acceptability

Variables and reference (REF) categories n AOR 95% CI P-value

Block 1
Age 1318 0.99 0.96, 1.01 0.327
Gender

Male 513 REF
Female 805 1.82 1.41, 2.35 <0.001**

Social grade
C2DE 343 REF
ABC1 821 1.46 1.09, 1.95 0.011*
Prefer not to say/Don’t know 154 1.23 0.80, 1.90 0.347

Higher education/equivalentsa

No 670 REF
Yes 648 1.8 1.40, 2.31 <0.001**

Occupation
In employment or education 1167 REF
Not in employment or education 130 0.69 0.46, 1.05 0.084
Prefer not to say 21 0.92 0.34, 2.47 0.865

Alcohol consumption
Higher-risk drinker 1089 REF
Lower-risk drinker 229 1.61 1.17, 2.21 0.003**
Smirnoff vodka brand appeal 1318 0.65 0.57, 0.73 <0.001**

Block 2
Warning condition

Control 371 REF
Small text (vs. Control) 300 2.88 2.03, 4.09 <0.001**
Large text (vs. Control) 341 5.01 3.56, 7.05 <0.001**
Pictorial (vs. Control) 306 4.74 3.34, 6.72 <0.001**

Dependent variable, appeal and social acceptability: 1 = Negative (n = 586); 0 = Neutral/Positive (n = 732). Independent vari-
able categories were compared to reference (REF) categories using simple contrasts. Cases analysed (n = 1318). Cases excluded
due to missing data or insufficient number of observations (n = 42). Model summaries for final block: Test of model coefficients:
χ2(12) = 235.22, P < 0.001. Hosmer–Lemeshow: χ2(8) = 13.00, P = 0.112. Nagelkerke R2: 0.22. Cases correctly classified:
67.6%. aReflects whether participants had higher education qualifications or professional/vocational equivalents. *Adjusted odds
ratio (AOR) is statistically significant at the 0.05 level. **AOR is statistically significant at the 0.01 level. CI, confidence interval.
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Discussion

This sample of young adult drinkers were influenced
by warnings on alcohol packaging. We found that
including a front-of-pack health warning (small-text,
large-text or pictorial) on a market-leading brand of
vodka reduced product appeal and social acceptability,
and could positively influence alcohol-related cogni-
tions and behaviours. As expected, participants who
viewed the product with no warnings had the highest
social appeal and acceptability ratings, and the lowest
reported impact on cognition and behaviour. That
those in the control condition were not informed about
alcohol-related harms via the packaging is reflective of
products on the market, but needs to be considered
when interpreting the findings.
Larger warnings (with or without an image) were

particularly effective in reducing product appeal and
social acceptability, with previous research indicating
that prominent warnings on alcohol packaging may help
capture attention, counteract positive product percep-
tions, and reduce consumption intentions [19,43,44].

Surprisingly, we did not find clear differences between
warning designs in terms of positively impacting cogni-
tions and behaviours. This is in contrast to the consider-
able evidence in the tobacco packaging field, where
larger warnings with images are more capable of posi-
tively influencing smoking-related thoughts and behav-
iours than smaller, text-only warnings [18,45]. Further
research is needed to determine optimal alcohol warning
designs. For instance, one study suggests that pictorial
warnings may communicate messages more effectively
than having just text as it requires less cognitive effort
from consumers [8], while others report inconclusive dif-
ferences in effectiveness (e.g. reducing speed of con-
sumption, increasing risk perception) between pictorial
and text-only conditions [6,46,47].
Two-fifths of participants reported rarely or never

seeing health-related information, messages or warn-
ings on alcohol packaging, with almost three-quarters,
rarely or never reading or looking closely at it. As most
of the sample were classified as higher-risk drinkers, it
is reasonable to assume they are exposed to alcohol

Table 5. Logistic regression exploring association between warning condition and positive cognitive and behavioural impact

Variables and reference (REF) categories n AOR 95% CI P-value

Block 1
Age 1318 0.98 0.96, 1.01 0.122
Gender

Male 513 REF
Female 805 1.48 1.14, 1.91 0.003**

Social grade
C2DE 343 REF
ABC1 821 0.78 0.58, 1.04 0.087
Prefer not to say/Don’t know 154 0.83 0.54, 1.29 0.416

Higher education/equivalentsa

No 670 REF
Yes 648 1 0.78, 1.29 0.988

Occupation
In employment or education 1167 REF
Not in employment or education 130 1.02 0.68, 1.54 0.925
Prefer not to say 21 1.3 0.46, 3.72 0.623

Alcohol consumption
Higher-risk drinker 1089 REF
Lower-risk drinker 229 2.19 1.57, 3.06 <0.001**

Smirnoff vodka brand appeal 1318 1.08 0.96, 1.22 0.21
Block 2
Warning condition

Control 371 REF
Small text (vs. Control) 300 8.87 6.00, 13.10 <0.001**
Large text (vs. Control) 341 11.88 8.09, 17.46 <0.001**
Pictorial (vs. Control) 306 10.01 6.78, 14.77 <0.001**

Dependent variable, cognitive and behavioural impact: 1 = Positive (n = 593); 0 = Neutral/Negative (n = 725). Independent
variable categories were compared to reference (REF) categories using simple contrasts. Cases analysed (n = 1318). Cases
excluded due to missing data or insufficient number of observations (n = 42). Model summaries for final block: Test of model
coefficients: χ2(12) = 284.66, P < 0.001. Hosmer–Lemeshow: χ2(8) = 7.55, P = 0.479. Nagelkerke R2: 0.26. Cases correctly
classified: 67.9%. aReflects whether participants had higher education qualifications or professional/vocational equivalents.
**Adjusted odds ratio (AOR) is statistically significant at the 0.01 level. CI, confidence interval.
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packaging when drinking at home or in licensed pre-
mises, yet most did not interact with the information
currently provided. This is unsurprising considering
alcohol packaging in the UK is not designed to mean-
ingfully engage or inform consumers, with ambiguous
messaging in small fonts usually positioned on the
back of packs and over 70% of labels not including up-
to-date low-risk drinking guidelines [8,11,12]. Salient
warnings with specific health-related messages, as used
in our study, can positively influence consumer atten-
tion, comprehension, recall, judgement and behav-
ioural compliance [3]. The lack of exposure to
warnings on alcohol packaging may help to explain
why we failed to find significant differences between
pictorial and text warnings in terms of perceived cogni-
tive and behavioural response, in direct contrast to the
vast majority of studies in the tobacco field [45].
Warnings have been displayed on cigarette packs for
several decades in many countries, so even prior to the
inclusion of pictorial images on packs from this century
(they were first required in Canada in 2000) people
would have been exposed to, and familiar with, warnings
on packs. For alcohol, the lack of exposure to any mean-
ingful warning messages on packs may have meant that
the novelty of seeing these, irrespective of warning size
and type, was sufficient to influence their perceptions.
Qualitative research exploring possible reasons for these
findings would be of value.

There was strong support for displaying strength/
ABV, number of units, ingredients, weekly guidelines
(by serving and gender) and calories on alcohol pack-
aging, with moderate support for displaying warnings,
consistent with international findings [7,48,49]. Lim-
ited consumer engagement with current provisions and
support for more information on packaging may be
partially explained by legal requirements. While alco-
hol packaging requirements vary globally [50], mini-
mal information is legally required in the UK (volume,
strength/ABV, presence of common allergens) [13],
with other product and health-related information
(e.g. ingredients, calories, warnings) self-regulated by
alcohol companies. Tinawi et al. [51] argue that volun-
tary warnings on alcohol packaging in New Zealand,
like the UK, are inadequately designed to inform con-
sumers and that evidence-based, standardised require-
ments outlining alcohol-related risks are necessary. As
over 740 000 of all new cancer cases in 2020 globally
were attributable to alcohol consumption [52], with
alcoholic liver deaths in the UK increasing [53], our
findings could help inform packaging regulations to
meaningfully inform consumers about alcoholic prod-
ucts and potential harms.

This study has several limitations to consider. While
the warnings used aligned with World Health Organi-
zation [54] recommendations (e.g. evidence-based

content, different messages in bold and using capital
letters, placed in a standard location with clear separa-
tion of text from other information, and inclusion of
images), this study is unable to provide insight into
optimal message content (e.g. specific vs. general text,
message framing, image criteria) and real-world reac-
tions to, or longer-term impacts of, warnings on alco-
hol packaging. The images used were not pre-tested, it
should be noted, as would be the case if pictorial warn-
ings were required on packs, and as such the images
may not have resonated with or been clear to partici-
pants. The images were also somewhat benign, with
some arguing that the goal of deterring images is sim-
ply to inform consumers and questioning the need to
evoke fear or an elevated perception of risk to prevent
people from drinking [47]; nonetheless, more severe
images (e.g. diseased organs) could elicit stronger
responses from drinkers, with alcohol and tobacco
research suggesting that severe images are more likely
to elicit negative emotional reactions and avoidance
behaviour, reduce product appeal, and increase think-
ing about harms and motivation to drink less [55–58].
Non-probability online surveys are cost-effective and

efficient yet lack representativeness and generalisability,
partially due to topical self-selection bias and potential
differences between those who choose to participate and
those who do not [24,59,60]. It has been argued that
river samples, like ours, are not formally generalisable
beyond the population of users accessing the service
(e.g. Facebook) within the sampling period [24]. While
careless responding is no more prevalent in alcohol
research than other fields [34], we excluded participants
with implausible completion times to improve data qual-
ity; including an attention check (e.g. careful-read item)
could have helped to identify additional careless respon-
dents, potentially further increasing data quality and
motivating participants to exert more cognitive effort
when answering survey items [61].
Although controlling for Smirnoff vodka brand appeal

helped overcome the limitation of showing one product,
which ensured brand awareness, consistency and
removed potential bias or confounding effects from expo-
sure to multiple products [37], a broader range of alco-
holic drinks, brands and pack formats would better
represent the choices and preferences consumers have,
which may elicit different reactions. This study had a
small budget and while this enabled a modest sample size
and we achieved relatively good spread across the warn-
ing conditions, our sample was not sufficiently large to
allow for either more warnings or warnings on a variety
of alcohol products. As over 80% of the sample were
classified as higher-risk drinkers, future research with
other populations that may benefit from exposure to
warnings, such as non-drinkers, susceptible drinkers,
adolescents and older adult drinkers, is needed.
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This sample of young adult drinkers reported lim-
ited engagement with the health information, messages
and warnings on current alcohol packaging and largely
supported the inclusion of product and health-related
information. Prominent warnings may help to counter-
act the appeal and social acceptability of alcohol prod-
ucts, encourage consumers to think about their
drinking and, potentially, support a reduction in alco-
hol consumption and related harms.
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