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Abstract

Background and aims:

The UK Low Risk Drinking Guidelines (LRDG) recommend not regularly drinking more
than 14 units of alcohol per week. We tested the effect of different pictorial representations of
alcohol content, some with a health warning, on knowledge of the LRDG and understanding

of how many drinks it equates to.

Design:

Parallel randomized controlled trial.

Setting:

Online, 25 Jan - 1 Feb 2019.

Participants:

Participants (n = 7,516) were English, over 18 years, and drink alcohol.

Interventions:

The control group saw existing industry-standard labels; six intervention groups saw designs
based on: food labels (serving or serving & container), pictographs (servings or containers),
pie charts (servings), or risk gradients. A total of 500 participants (~70 per condition) saw a

health warning under the design.

Measurements:
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Primary outcomes: (i) knowledge: proportion who answered that the LRDG is 14 units; (ii)
understanding: how many servings/ containers of beverages one can drink before reaching 14

units (10 questions, average distance from correct answer).

Findings:

In the control group, 21.5% knew the LRDG; proportions were higher in intervention groups
(allp <0.001). The three best-performing designs had the LRDG in a separate statement,
underneath the pictograph container, 51.1% (AOR = 3.74, 95% CI 3.08-4.54), pictograph
serving 48.8% (AOR =4.11, 95% CI 3.39-4.99), and pie chart serving, 47.5% (AOR = 3.57,
95% CI 2.93-4.34). Participants underestimated how many servings they could drink: control
M = -4.64, SD =3.43; intervention groups were more accurate (all p < 0.001), best performing
was pictograph serving (M= -0.93, SD = 3.43). Participants overestimated how many
containers they could drink: control M = 0.09, SD =1.02; intervention groups overestimated
even more (all p< 0.007), worst performing was food label serving (M = 1.10, SD = 1.27).
Participants judged the alcohol content of beers more accurately than wine or spirits. The

inclusion of a health warning had no statistically significant effect on any measure.

Conclusions:

Labels with enhanced pictorial representations of alcohol content improved knowledge and

understanding of the United Kingdom’s Low Risk Drinking Guidelines (LRDG) compared

with industry-standard labels; health warnings did not improve knowledge or understanding
of LRDG. Designs that improved knowledge most had the LRDG in a separate statement

located underneath graphics.
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Introduction

Alcohol consumption is associated with over 200 diseases, injuries, and conditions (1). For all
conditions there is a dose-response relationship — with increasing levels of alcohol
consumption there is increasing risk (2). For some conditions, such as liver disease, this
relationship is exponential (3), whereas for other conditions, such as some cancers, it is linear
(4). The most effective way of reducing these risks is reducing individual- and population-
level consumption (5). As such, many governments have developed low risk drinking
guidelines (LRDGs), which commonly include a recommended daily or weekly maximum
intake, expressed as numbers of “standard drinks” or “units of alcohol” (6, 7). The World
Health Organisation defines a standard drink as 10g of pure ethanol and advises people not to
exceed two standard drinks per day (8). Although widespread, LRDGs are not universal or
uniform. A review of 37 government agency guidelines found that guidelines for low-risk
consumption ranged from 10-56g of ethanol per day and that the standard drink sizes (which

the guidelines were expressed in) ranged from 8-20g of ethanol, with 10g as the modal size

(7):

The UK government published LRDGs in the 1990s (9, 10), which were updated by the
United Kingdom Chief Medical Officers (CMOs) in 2016 (11). The weekly drinking
guidelines for both men and women state, “to keep health risks from alcohol to a low level it
is safest not to regularly drink more than 14 units a week on a regular basis” (11). More than
10 million adults in the UK drink more than the LRDG of 14 units per week (12). The
Department of Health recommended that the CMO’s guidelines be communicated to the
general public using visual prompts (13). In 2011, the Government in England launched the
Public Health Responsibility Deal involving voluntary agreements with industry, which

included labelling at least 80% of alcohol products with unit content, low-risk guidelines,
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pregnancy warnings and responsibility statements (14). However, a market survey conducted

in 2014 found that only 57% of labels met best practice as defined by the Portman Group (15).

The LRDG were developed on the principles that: (a) people have a right to accurate
information and clear advice about alcohol and its health risks, and (b) government has a
responsibility to ensure this information is provided for the public in a clear and open way, so
it can make informed choices. However, there is a lack of knowledge and understanding of
the LRDG. Recent representative surveys of the adult British population have found that only
between 8% and 25% know that the LRDG is 14 units per week (16-18). Even where people
know the guidelines, they may not understand them. The CMOs’ guidelines use “units” of
alcohol as a measure. A unit is 10ml or 8g of pure alcohol (about two teaspoons) (19).
However, research shows that people find it difficult to use units to gauge their alcohol
intake, which is not surprising given that alcoholic drinks vary widely in their strengths and
serving sizes (20). Further, knowledge of the harms that alcohol causes is poor. In a 2018 UK
survey, in answer to an open response question about which health conditions can result from
drinking alcohol, only 40% of respondents identified liver damage/failure as a drinking

outcome and 31% reported cancer (17).

A review of the effectiveness of labelling approaches, where labels on alcohol products were
enhanced with pictorial representations of alcohol content and health warnings, was carried
out to inform this study (25). The review reported that a range of labelling approaches can
effectively increase comprehension of the LRDG and the health risks of alcohol, particularly
approaches that use pictorial warnings and messages relating to cancer. The authors
concluded that the use of enhanced labels improves comprehension of unit information and

the LRDG, especially when labels include information on both these things. It is possible that
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including both of these components together in alcohol labels can enable a better
understanding of units and of how many units one can consume within the LRDG. Further,
although a growing body of research, including both quantitative and qualitative studies,
suggests that adding health warnings to alcohol labels can increase perception of the health
risks of alcohol consumption (21-24), no studies investigated effects on knowledge or

understanding of LRDGs of adding health warnings to enhanced labels.

Aims
The main aims of this trial were:
1) to compare the effectiveness of different label designs at conveying knowledge that
the LRDG is 14 units
2) to compare the effectiveness of different label designs at conveying understanding of
how many servings (bottle or can of beer, glass of wine, or shot of spirits) or
containers (the entire bottle being purchased) could be consumed while remaining

within the LRDG.

Secondary aims were:
e to compare the effect of the designs on the perceived risk of alcohol consumption
e to compare the effect of the designs on the motivation to drink
e to compare the effect of the designs on participants’ perception of ‘health-damaging’
drinking (how many units per week they personally thought it would take for a person

to ‘seriously damage’ their health).

Finally, we wanted to see whether showing people a health warning alongside our label

designs would have a further effect on our secondary outcomes, increasing the perceived risk
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of'alcohol consumption, decreasing the motivation to drink, and lowering the level of drinking
which people believe to be health-damaging. This was designed as a pilot study because we
were not well powered; in particular we could not detect an interaction effect between the
warning and the label designs, but we hoped to get some idea whether this hypothesis was

worth pursing in future trials.

2. Methods

Study design

This was a randomized controlled trial. When participants entered the survey, they were
pseudorandomized using computerized random-number generation, which assigned them to
one of seven arms (by assigning a number from 1 to 7), each of which saw a different label
design. Once it had been determined which of the seven label-arms they would be in, a second
random-number generation assigned some participants to also see a health warning
underneath the design (participants were assigned a new random number between 1 and 100;
those who got between 1 and 7 saw labels with the text, and those who got between 8 and 100

saw labels without the warning text). See the participant flow in Figure 1.

Participants did not know the nature of the other interventions. The task was described to
them as a “survey” and they were not told what the other interventions were, or even that
other participants might be seeing different labels. Immediately after participants saw the
labels, in the same session, they were asked questions to determine their knowledge of the

LRDG and their understanding of how much they could drink and stay under the LRDG.
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There was an internal study protocol, which can be found in Appendix 1. The study was
approved by the Research Support and Governance Office at Public Health England, Ref:

R&D 347.

Participants

Participants were recruited from 25 Jan - 1 Feb 2019. The trial ended when we had reached
the number of responses determined by our power calculations. We recruited participants via
a number of third-party panel providers, who have access to a pool of people who have given
their consent to be contacted in order to answer online questionnaires. Participants were paid a

fixed fee of approximately £1 for their time.

Participants were required to be English, over 18 years, and report drinking alcohol, as
measured by the first question of the AUDIT-C questionnaire (26) (see procedure for full
details of the screening). We specified that the sample should be representative of the adult
population of England in terms of age, gender and region, which it was (see Table Al in

Appendix 2).

Interventions

We compared the current industry standard and four other ways of showing information about
alcohol content: pictograph, pie chart, risk gradient, and a design based on food labels. These
were taken from current designs in the alcohol and food industries, other designs from the
literature, and our bespoke pictograph designs. They were amongst a wider selection of
designs that we showed to a focus group with 10 drinkers based in London in December 2018.
(There were six males, four females; three 18-30 year olds, five 31-55 year olds and two over

55 year olds; representatives from all social classes A, B, C1, C2, D, E; seven White British,
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three non-White ethnicity; three to four from each of low income <£25,000, middle income
£25,000-£50,000, and high income > £50,000 groups; four low risk drinkers, 0-14 units per
week, and six increased risk drinkers, 15-35 units for women, 15-50 units for men). We

discarded the designs that the focus group participants considered too complicated and used

their feedback to refine our preliminary pictograph designs.

We mainly showed the information in terms of servings (for each of the four designs and the
control). However, since we were not certain whether showing the information by serving or
container would be more effective, we also had one comparison of servings vs containers:
Pictograph serving and Pictograph container hold constant the way that the information is
presented (pictograph style) but vary whether it is presented in terms of serving or container.
Further, since we wanted to know whether showing both pieces of information would be
counterproductive, we had one comparison of single versus multiple framings of information:
Food label serving and Food label serving and container hold constant the way that the
information is presented (food label style) but allow us to test the effect of giving participants
only servings versus both serving and container information. This gives a total of seven

different label designs for alcohol content, including the control.

Participants saw pictures of nine drinks, all seeing the same picture of the bottle and a box
with information about the ABV and volume of the bottle. Alongside, they saw labels in one
of the seven different label designs (see Figure 2 for examples):
1. Control (existing industry standard): outline of a bottle with the number of units that
are in the entire bottle written inside the outline. No statement of the LRDG.
2. Food label serving: this design was based on food nutrition labels. There was a box

that was split into two rows. On the top row was the number of units in a serving, on
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the bottom row ‘x% of the low risk drinking guidelines (14 units per week)’. Above
the box, here was a picture of a serving (glass of wine, shot of spirits or bottle of beer)
and information about the volume of a single serving.

. Food label serving and container: As for food label serving, but now two boxes, one
for servings and one for the container. On the left-hand side was a box showing the
number of units in a serving, to exactly the same design as the Food label serving,
including the picture above. To the right of this box, there was a similar box giving the
same information for the container, i.e. the top row of the box had units per container,
the bottom row had % of LRDG for the whole container (and repeated the information
that the LRDG is 14 units per week), and above the box was a picture of the container
and information about the volume of alcohol in the container.

. Pictograph serving: this was a pictograph representation of the proportion of the
LRDG that would be consumed in one serving. There was a picture of servings in
outline (bottle/ can/ glass/ shots, as appropriate), with the first serving filled in black.
The number of servings depicted varied, ranging from 5 to 26, so that, e.g., if one
serving was 1/5 of the LRDG there would be 5 servings depicted with one filled in, or
if one serving was 1/26 of the LRDG there would be 26 servings depicted with one of
them filled in. Above the pictograph it said, ‘1 [serving] = [x] units’. The LRDG was
written underneath the pictograph: ‘The low risk drinking guideline is 14 units per
week = [y servings]’. The number of servings in this phrase was the same as the
number of outline servings in the pictograph.

. Pictograph container: this was a pictograph representation of the proportion of the
LRDG of the whole container’s worth of beverage. There was a picture of containers
in outline, filled in black to represent the proportion of a single container/ number of

containers that would take one up to the LRDG. Above the pictograph it said: ‘1 bottle
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= [x] units’. The LRDG was written underneath: ‘The low risk drinking guideline is 14
units per week = [y] bottles’.

Pie chart serving: This was a pie chart that represented the proportion of LRDG in one
serving. The number of slices in the pie varied, ranging from 5-26, the number being
set so that one serving of the alcohol in question was one slice, so that e.g., if one
serving was 1/5 of the LRDG the pie would be split into 5 slices with one filled in, or
if one serving was 1/26 of the LRDG, the pie would be split into 26 slices with one of
them filled in. The LRDG written underneath: ‘The low risk drinking guideline is 14
units per week = [x servings]’. The number of servings in this phrase was the same as
the number of slices in the pie.

Risk gradient serving: This had an x axis in the form of an arrow showing number of
units, in colour, fading from yellow at just above zero, though orange, to red at 35,
with ‘low risk drinking guideline = 14 units per week’ marked at 14 units, which was
in the orange part of the spectrum. The number of units in a serving of the beverage
was also marked on the axis. ‘The more you drink, the greater the health risk’ was

written above the risk gradient axis.

For our pilot test, 500 participants (~70 in each condition) were randomly assigned to see one

of the seven alcohol labels coupled with the text “Warning: Alcohol causes cancer” in bold,

with a red line around it underneath the representation of alcohol content. (Figure 3 shows

examples of how this appeared in the experiment).

Procedures
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Our experiment was conducted on the Behavioural Insight Team’s online experimentation

platform Predictiv.! The full materials are in Appendix 2.

Prior to the start of the survey, participants were screened using the first item of the Audit C
questionnaire (27), “How often do you have a drink containing alcohol?”. Anyone who
answered “Never” was excluded from the survey, was not paid, and was not counted in the
number of participants. Participants who passed the screening test were shown an information

statement and asked if they consented to their data being used for research.

Participants were then randomized into one of seven conditions. The conditions were:
Control (existing industry standard), Food label serving, Food label serving and container,
Pictograph serving, Pictograph container, Pie chart serving, Risk gradient serving. In addition,
approximately 70 participants in each condition were randomized to also see a health warning
underneath the label. Participants were shown nine pictures of drinks and their ABV,
alongside an alcohol label; all nine labels used the design they had been allocated to (and the
warning, if the participant had been allocated to that arm). There were 3 different beers, 3
different wines, and 3 different spirits; the drinks were the same for all participants, it was
only the labels that changed. See Figure 2 for examples of the labels. The full set of labels is
in Appendix 2. Participants could look at labels for as long as they liked and pressed “next”

when they were ready to continue to the questions.

Then participants were asked about the knowledge primary outcome. After answering the

knowledge question, participants were explicitly told that the LRDG was 14 units per week,

! Predictiv is an end-to-end platform that aims to make online experiments accessible to policy makers and other
organisations driven by social impact. The platform provides functionality to run economic experiments and has
access to a large international panel, including 200,000 people in the UK and 1 million in the US, through a
network of online panel suppliers. More information can be found on www.predictiv.co.uk.
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before proceeding to ten understanding questions, which were presented in a random order.
Then participants were asked the secondary outcome questions, followed by some

demographic questions. Finally, there was a free text box for feedback.

Measures

Primary Outcomes

1. Knowledge of the LRDG

“The government’s low risk drinking guideline recommends that people not regularly drink
more than a certain number of alcohol units per week. What do you think the low risk

drinking guideline is?” (free text numeric response)

Our prespecified primary outcome measure for knowledge of the LRDG was whether
participants gave the correct answer (binary variable, coded 1 if participant answered 14 units

and 0 otherwise).

2. Understanding of the LRDG

We asked ten understanding questions, which were presented in a random order. The general
format of the questions was “How many /serving/ container type (size in ml)] of this
[beverage] could you have before reaching 14 units?” (free text numeric response). We
grouped the responses into two outcome measures, servings and containers. Note that we
considered that a bottle/ can of beer was both a serving and a container, so the same two beer

questions contributed to both the serving and the container measures.

2a. Understanding (servings)

There were two questions on each of:

This article is protected by copyright. All rights reserved.



(1) beer: “How many bottles of this beer (330ml) could you have before reaching 14 units?”
and “How many cans of this beer (586ml) could you have before reaching 14 units?”

(i) wine: both “How many medium-sized glasses of this wine (175ml) could you have before
reaching 14 units?”

(ii1) spirits: both “How may single shots (25ml) of this drink could you have before reaching

14 units?”

For each of the six items we measured distance to the correct response by subtracting the
answer given from the correct response (e.g., if the correct answer was 6 then a participant
who entered 6 would get a score of zero, someone who entered 5 would get a score of -1, and
someone who entered 10 would get a score of 4). Therefore, a positive score represents an
overestimation and a negative score represents an underestimation. We then took an average
of the six distances to calculate the outcome measure, which is a measure of number of

servings from the correct answer.

We also decided to compare participants’ understanding of the LRDG measured in terms of
units of alcohol, since for health purposes the number of units consumed is what matters. To
do this, we converted the distance measure into units of alcohol, i.e. we calculated the number
of units each participant was from the correct answer as expressed in units. Again, a positive
score represents an overestimation and a negative score represents an underestimation. The

score is a measure of the number of units from the correct answer.

2a. Understanding (containers)

There were two questions on each of:
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(1) beer: “How many bottles of this beer (330ml) could you have before reaching 14 units?”
and “How many cans of this beer (586ml) could you have before reaching 14 units?”

(i) wine: both “How many bottles of this wine (750ml) could you have before reaching 14
units?”

(ii1) spirits: “How much of a bottle or whole bottles (700ml) could you have before reaching
14 units?” and “How much of a bottle or whole bottles (1L) could you have before reaching

14 units?”

For each of the six items we measured distance to the correct response by subtracting the
answer given from the correct response, as detailed for the servings measure 2a, and took an
average of the six distances to calculate the outcome measure, measured in number of
containers from the correct answer. We also converted the distance measure for containers
into units of alcohol, to get the score in terms of the number of units of alcohol from the

correct answer, as for the servings measure 2a.

Secondary outcomes

Our secondary outcomes were:

(1) perceived personal risk

“To what extent do you think that cutting down on your drinking would reduce your own risk
of'alcohol related disease?”

Scale of 1 = Not at all likely, 2 = Not very likely, 3 = Somewhat likely, 4 = Quite likely, 5 =

Extremely likely.

(i1) motivation to drink

“Earlier, you saw the following alcohol label: [beer image #3].
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To what extent do you agree or disagree with the following statement: This information
makes me feel motivated to drink less.”
Scale of 1 = Strongly disagree 2 = Disagree 3 = Neither agree nor disagree 4 = Agree 5 =

Strongly agree.

(ii1) perception of “damaging” drinking
“How many units of alcohol do you personally think a person would need to regularly drink

per week to seriously damage their health?” (free text numeric response)

Demographics

Participants completed the full Audit C questionnaire, provided demographic information on
profession/social grade, smoking status (not presented), ethnicity, highest level of educational
attainment (the recruitment companies already had age, gender, and which region of the UK
the participant lives in). There was an attention check question amongst the demographic

items.

Finally, participants were asked for any feedback about the label, in an open-text box, for
instance whether they found it useful or confusing, or whether they thought it should be

changed.

Statistical Analysis
Sample size
A pre-trial power calculation showed that 1000 participants in each arm was sufficient to

identify an increase of 4.5%-6.4% in the participants who correctly identified the LRDG as 14

This article is protected by copyright. All rights reserved.



units per week, with 80% power and an alpha level of between 0.2% and 5% (we adjusted
alpha to account for multiple comparisons, using a Hochberg step-up procedure), assuming
that 13% of participants in the baseline condition, who saw the existing industry-standard
labels, would correctly identify the LRDG as 14 units per week. We also recruited a further
500 participants (approximately 70 in each condition) for a pilot investigation, which included

a warning about health risks alongside the label.

Statistical Analysis

In order to test knowledge of the LRDG, we ran a logistic regression with whether or not the
participant gave the correct answer as the dependent variable, controlling for demographic
characteristics, AUDIT-C, and warning labels. In order to test understanding, we ran an OLS
regression for each of our distance measures (servings and containers), controlling for
demographic characteristics, AUDIT-C, and warning labels. For our secondary measures, we
ran OLS regressions, controlling for demographic characteristics, AUDIT-C, and warning
labels. Data were analyzed in Stata 14.2. The analysis plan was prespecified in an internal trial
protocol (Appendix 1), but it was not pre-registered on a publicly available platform, so the
results could be considered exploratory. Post hoc, we ran exploratory OLS regressions of our
understanding measures disaggregated into different types of alcohol and also with the
measures converted into number of units. On the request of reviewers we added a comparison
of'the proportion in each condition who over- vs under-estimated the LRDG, given that they

had got the answer wrong.

3. Results

Participants
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We analysed the data of 7516 participants. We excluded 504 participants because they failed
the attention check (6.3% of the total 8025 who completed the survey). We excluded a further
five participants because their free text numeric response answers were outliers and their
survey responses suggested that they had not made a serious attempt to answer the questions

(for more detail see Appendix 1). The participant flow is shown in Figure 1.

Participants were recruited via a number of panel providers. Eligible participants were
English, over 18 years, and drinkers of alcohol. There were 3798 women and participants
were aged between 18-99 years (M = 44.15, SD = 16.45). Details of our participants’ baseline
characteristics can be found in Table 1. Our sample was recruited to be representative of the

adult population of England in terms of age, gender and region.

Primary outcome: Knowledge of LRDG
More participants underestimated than overestimated the LRDG and the distribution was
skewed (see Figure 5): the modal response was the correct answer of 14, the median was 12

and the interquartile range was 9 (from 5-14).

In the control group, only 21.3% of participants correctly answered that the LRDG was 14
units per week. A logistic regression showed that participants in all of the intervention
conditions had a more accurate knowledge of the LRDG than those in the control condition
(allp <0.001, summary statistics and Adjusted Odds Ratios are reported in Table 2). There
appears to be a cluster of three best-performing designs (Pictograph container, 51.1%,
followed by Pictograph serving 48.8%, and Pie chart serving, 47.5%-the three that had the
LRDG in a separate statement, underneath the graphics), and three that did not perform quite

so well, even though they performed better than the control (Food label serving 38.7%, Risk
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gradient serving, 35.6%, and Food label serving and container, 32.9%), as shown in Figure 4,
where the unadjusted 95% confidence intervals do not overlap between the two clusters or the

control.

Owver 80% of those who gave the wrong LRDG gave an answer that was less than the LRDG;
this was true in all conditions (see Figure 6). Although the proportion who got the LRDG
correct varied depending on the label design, given that participants had got the answer
wrong, there were no statistically significant differences in whether they were likely to under-

or over-estimate between conditions, ¥* (6) = 10.22, p=0.11.

Several of the variables that we controlled for in the OLS regression were related to
knowledge. Those who were 55+ were more likely to answer the question correctly than 18 to
24-year olds, and people with any level of education from secondary upwards were more
accurate than people with no secondary education. Lower social grades (C2DE) answered less
accurately than higher grades (ABC1); Black, Asian, and Mixed-race ethnicities less
accurately than White. There were regional variations. There was no statistically significant
relationship between answer to the knowledge measure and sex, Audit-C score, or having

seen the warning.

Primary outcome: Understanding of LRDG servings

The understanding (servings) measure had good internal consistency (Cronbach’s alpha =

0.67).

Every group underestimated how many servings it takes to reach 14 units (see Table 3).

Control group participants were the least accurate on our primary outcome measure (the
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average of their distance measures for two beers, two wines, and two spirits), they estimated
they could have M = 4.64, SD = 3.43 fewer servings than the LRDG 14 units (M = 4.43 fewer
units, SD =3.95). Participants in the best performing group, Pictograph serving, thought they
could have M= 0.93, SD = 3.43 fewer servings than the LRDG 14 units (M = 0.96 fewer
units, SD = 2.46). An OLS regression showed that participants in all of the interventions had a
better understanding of how many servings they could consume and remain under the 14-unit
LRDG than those in the control condition (all p < 0.001, see Table 4 for full model and
confidence intervals). Comparing the four intervention designs that only gave information in
terms of servings, Risk gradient serving performed the worst—it did not have overlapping
confidence intervals with any of the other three for accuracy of number of servings in the
adjusted model—and the numerical ordering of performance was Pictograph serving > Pie
chart serving > Food label serving > Risk gradient serving. There was no evidence of any
detriment in understanding of LRDG servings from adding container information to the food
label design: Food label serving had overlapping confidence intervals with Food label serving
and container in the adjusted model). It is notable that the Pictograph container condition, the
only intervention not to give information in servings, while more accurate than the control,
was less accurate than all the other intervention arms (no overlapping 95% confidence

intervals, either adjusted or unadjusted). There was no effect of having seen a warning label.

The inaccuracy was driven by the estimates for wines and especially spirits. Figure 7 shows
the understanding estimates for servings, disaggregated into wine, beer, and spirts. For beer,
all intervention groups gave similar and accurate answers to questions about how many
servings they could have. Within each label design the confidence intervals of the
understanding estimates for servings of beer, alcohol and spirits do not overlap, with

participants being least accurate about servings of spirits. When the estimates are expressed
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in terms of units, the numerical ordering is preserved, but some of the confidence intervals

overlap (see Figure 7).

Primary outcome: Understanding of LRDG containers
The understanding (containers) measure had good internal consistency (Cronbach’s alpha =

0.66).

Every group overestimated how many containers it takes to reach 14 units (see Table 3).
Control participants were the most accurate, when averaging across their estimates for how
many containers of beer, wine, and spirits they could have, they estimated they could have M
=0.09, SD = 1.02 more containers (M = 6.00 more units, SD = 14.08) than actually allowed.
Participants in the numerically worst performing group, Food label serving, thought they
could have M = 1.10, SD = 1.27 too many containers (M = 19.62 fewer units, SD = 20.36). An
OLS regression showed that participants in all of the interventions had a worse understanding
of how many containers they could consume and remain under the LRDG than those in the
control condition (all p < 0.001, see Table 4 for the full model including confidence intervals).
The most accurate two intervention conditions were Pictograph container and Food labels
servings and container, the two that gave information in terms of containers, which had 95%
confidence intervals that did not overlap with any other of the other interventions (though the
adjusted confidence intervals overlapped with each other). Comparing the four designs that
only gave information in terms of servings, the numerical ordering of performance is Pie chart
serving > Risk gradient serving > Pictograph serving > Food label serving, though there were
overlaps in the 95% confidence intervals of the coefficients in the adjusted model. There was

no effect of having seen a warning label.
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Again, these inaccuracies were driven almost entirely by participants’ estimates for wine and
spirits. The beer estimates were most accurate in all conditions and, within each condition,
the confidence intervals for beer estimates did not overlap with those for wine or spirits (See
Figure 8). When estimates were expressed in terms of containers, the wine estimates were
numerically most inaccurate and confidence intervals did not overlap with spirits estimates in
any condition except the Control and Pictograph containers. When estimates were expressed
in terms of units, then spirits estimates were numerically most inaccurate and the confidence
intervals did not overlap with wine for any condition apart from Food servings and

containers.

Secondary outcomes

For our secondary measures, we found that participants in all conditions on average thought it
was “quite likely” that cutting down on their alcohol consumption would reduce the risk of
disease (M = 3.88, SD = 1.22), they on average neither agreed nor disagreed that the alcohol
label made them less motivated to drink (M = 3.23, SD = 1.03), and the average estimate of
how many units per week a person would need to drink to seriously damage their health was
24 units (M = 26.24, SD = 62.60). (See Table 6 for a complete breakdown by trial arm.) We
ran OLS regressions on the secondary measures and found that the enhanced label designs
had no effect on the perceived personal risk of drinking or on the perception of health-
damaging drinking, but they all decreased stated motivation to drink compared to the control,
albeit by a very small amount (0.1 - 0.3 points on a 5-point scale). There was no effect of the

warnings. For the full models see Table 6.

Discussion
All of our enhanced alcohol-label designs improved knowledge of the LRDG. In the

Control group, only 21.5% of participants correctly answered that the LRDG was 14
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units per week, but knowledge was higher in every intervention arm (proportion of
correct answers ranged from 32.9% to 51.5%). Our enhanced designs improved
understanding of the LRDG when that was expressed in terms of servings but
decreased understanding when it was expressed in terms of containers. The enhanced
designs had no effect on the perceived personal risk of drinking or on the subjective
perception of high-risk drinking, but they all decreased stated motivation to drink
compared to the control, albeit by a very small amount. The addition of a cancer

warning had no effect on any of our measures.

It 1s not surprising that our interventions increased the level of knowledge of the
LRDG, since the existing industry-standard label was the only one that did not
explicitly state the LRDG. The 21.5% who responded with the correct LRDG in the
control condition is consistent with the results of recent UK surveys, where the
proportion of participants correctly reporting the LRDG has varied from 8% to 25%
(16-18). Of our new enhanced designs, Pictograph servings, Pictograph container,
and Pie chart faired particularly well, with 47-51% of participants correctly reporting
the LRDG. In all three of these designs, the LRDG was given in a separate statement,
underneath the graphics, which may have made it particularly salient. Participants
who gave an incorrect answer were more likely to underestimate than overestimate
the LRDG—in all conditions, even as the number giving an accurate answer

increased, more than 80% of those who were incorrect gave an underestimate.

Participants in all seven conditions underestimated the number of servings that they

could drink and still remain under the LRDG. Understanding in terms of servings

was more accurate in the intervention groups. This replicates the findings of two
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previous studies (28, 29). Conversely, participants in all conditions overestimated the
number of containers of alcohol that they could drink and still remain under the
LRDG, and accuracy of understanding decreased in the intervention conditions.
When we disaggregated in terms of type of alcohol, we found that participants’
estimates for beer were similar and fairly accurate across conditions; the inaccuracies
and differences were driven by estimates for wine and especially spirits (when
denominated in terms of number of units). One reason why our participants were
more accurate for beer may be because people often drink entire containers (bottles
or cans) of beer as a single serving, but they usually need to pour out servings of
wine and spirits, and they rarely drink a whole container of spirits in one sitting. This
suggests that, potentially, we could improve understanding of the alcohol content of
wine and spirits if containers and serving vessels had lines indicating standard units,

so that people are more aware of the number of servings they are consuming.

The most effective labels differed depending on whether understanding was measured in
terms of units or of containers. Unsurprisingly, the accuracy of understanding estimates varied
depended on whether the design participants had seen was congruent with the question: the
designs showing servings led to more accurate answers to questions about servings, whilst
designs showing containers led to more accurate estimates of containers. Pictographs were
highly successful when the presentation and the question were congruent but amongst the
least successful labels when they were not congruent. Pie chart servings was a reasonable
performer on both understanding measures. Interestingly, adding container information to the
food label design, as well as servings, increased understanding of containers without any

detriment in understanding of servings. However, we cannot infer that providing both types of
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information on the other designs, which had more reliance on graphics, would have the same

effect, though this might be worthy of further investigation.

From a public health perspective, when deciding whether to present information in terms of
servings or containers, it would be better to choose whichever keeps health risks lower. There
are two considerations, which pull in opposite directions. In order to encourage lower alcohol
consumption, it is better if participants underestimate (rather than overestimate) how much
they can drink, which suggests contextualising how much alcohol it takes to reach the LRDG
in terms of servings. However, total alcohol intake will depend not only on how many
servings people think they can have, but also on whether they can accurately track how many
servings they are drinking. People tend to have difficulty pouring standard drinks, with over-
pouring being the norm (20). Recent studies have found that when people are asked to pour
out a ‘normal serving’ of spirits, they on average pour 2 units of alcohol, similar to a 50ml
double shot (30, 31). Even if people underestimate the amount of servings they are allowed, if
they overpour their drinks (overestimating the size of a standard serving), then labels that are
denominated in terms of servings may lead to higher alcohol consumption than labels that are

denominated in terms of containers.

The health warning did not affect responses to either the primary or secondary outcome
measures. It seems likely that this was despite participants noticing it, since the warning was
large and in a red box, and both size and colour have been shown to be important in whether
people pay attention to warnings (32, 33). Although other studies have found that cancer
warnings increase the perceived risk of drinking alcohol (21), reduce stated motivation to
drink (28), and reduce stated future drinking intentions (23), in those studies the cancer

warnings were always being compared to other types of warnings. Two other studies
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presented participants with warning labels compared to a control condition with no label and
both found no effect of the text warning compared to the control (24, 34). Pictures and
graphical warnings have been found to be more effective than text warnings (24, 35). Further,
it may not be surprising that a warning alone has no effect, since there is a large body of
evidence on “fear appeals”, which shows that fear-control processes can interfere with the
motivation to take precautions (36) and that fear appeals are only effective in the presence of
high self-efficacy for taking action to prevent the risk (37, 38); where there is low self-

efficacy, fear appeals may lead to avoidance or reactance (37).

We found that enhanced labels can improve knowledge and understanding of the LRDG, but
they did not affect our secondary outcomes: the perceived risk of alcohol consumption, the
motivation to drink, and the level of drinking which people believe to be health-damaging. In
general, our participants tended to underestimate both the LRDG and of the number of
servings they can drink and remain beneath it, which may be protective. Although our results
suggest that improving alcohol labelling alone is unlikely to change behaviour, enhanced
labels could still facilitate informed choice. This raises the prospect that improving knowledge
and understanding might lead to an increase in alcohol consumption, if people adjust
consumption upwards to reach the LRDG. Therefore, it is important that people understand
the nature of the dose-response relationship, whereby risk increases with drinking, rather than

regarding the LRDG as a threshold for safe drinking.

We randomized a large number of individuals to each condition, which is a strength of our
trial. The main limitation of our trial is that we ran an online experiment and our results may
not generalise well to field settings, including supermarkets, which are the places that people
are most likely to see a label of the sort we tested, on a bottle before they buy it. In our online

setting, the labels were presented on a screen, and although the size of the labels on mobile
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screens were comparable to the size of labels on a bottle, participants could zoom in if they
wished. Labels that display a large amount of information (e.g. the Food label serving and
container design) or which are wide in design (e.g. the Risk gradient) may perform worse in
real life if they need to be shrunk down to fit on standard alcohol packaging. Furthermore,
although the average participant in our experiment spent around 60 seconds reviewing the
various example labels, we know from laboratory studies that people do not pay much
attention to alcohol health warnings or responsible drinking statements, (32, 39) and we
expect that they would pay even less attention to them at point of sale. Lastly, although our
sample was designed to be representative of basic population characteristics, our participants
were a self-selecting group who had agreed to be on a panel and answer questions for money.
Potentially their behaviour may not be representative of the average member of the
population. So, although our study shows that our labels would improve knowledge and
understanding if people pay attention to them, we cannot be sure to what extent those results

would generalise to a field setting where people might not pay attention.

This study was about comprehension of risk. Although we asked about intention to reduce
alcohol consumption, not only did we not find a meaningful effect of the labels, but we also
know that there is an intention-behaviour gap: stated intentions may not translate into
behaviour (40). As well as testing comprehension at point of sale and investigating how to get
people to pay more attention to labels in the field, future research could investigate whether

different label designs have any effect on purchasing and consumption behaviour.

Taken together, these results show that improved pictorial designs to communicate alcohol

risk can lead to better knowledge and understanding of LRDGs. All of our custom designs

improved knowledge that the UK LRDG is 14 units, compared to industry-standard labels.
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Designs that had the LRDG in a separate statement, underneath the graphics, improved
knowledge the most. For understanding, different designs performed best depending whether
the question was how many servings could be consumed while remaining under the LRDG or
how many containers (and the safe number of servings was underestimated, so improving
understanding could increase the amount that people think it is safe to drink). However, the

results suggest there is room for improvement in existing alcohol labels.
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Table 1: Baseline demographics characteristics of the seven trial arms and overall for the

whole trial

Trial arm Numberintrial  Number (%) Age Audit-C score
arm of females Mean (SD) Mean (SD)

Control 1044 516 (50.6%)  44.18(16.75)  4.96 (2.67)
Food label 1074 558 (52.0%) 43.58 (16.23) 5.04 (2.69)
(servings)
Food label 1120 569 (50.8%) 44.05 (16.34) 5.00 (2.70)
(servings and
containers)
Pictograph 1085 571 (52.6%) 43.94 (16.35) 5.09 (2.71)
(containers)
Pictograph 1089 543 (49.9%) 43.94 (16.56) 5.17 (2.75)
(servings)
Pie chart 1062 525 (49.4%)  44.15(16.31) 5.09 (2.78)
(servings)
Risk gradient 1042 516 (49.5%) 45.26 (16.61) 5.03 (2.73)
(servings)
Overall 7516 3798 (50.5%)  44.15 (16.45) 5.06 (2.72)
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Table 2: Knowledge of the LRDG: Proportion of participants who correctly identified the
LRDG as 14 units and Adjusted Odds Ratios from a binary logistic regression controlling for
demographics; ordered from smallest to largest AOR

Trial arm Number of Number % Adjusted 95%Cls p-value
participants correctly  correctly Odds
in the trial  identifying identifying Ratio

arm LRDG LRDG
Control 1044 222 21.3 - - - -—-
Food label 1120 368 32.9 1.85 1.52 2.26 <0.001
Servings and
Containers
Risk Gradient 1042 371 35.6 2.09 1.71 2.55 <0.001
Food Label 1074 416 38.7 2.44 2.01 297 <0.001
Serving
Pie Chart 1062 504 47.5 3.57 293 4.34 <0.001
Pictograph 1089 531 48.8 411 3.39 499 <0.001
Serving
Pictograph 1085 554 51.1 3.74 3.08 4.54 <0.001
Container
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Table 3: Understanding of the LRDG: Distance from the correct answer for questions about
how many servings /containers could be consumed before reaching 14 units (each measure
is an average of six answers: two beer, two wine, and two spirits)

Accuracy of understanding (servings)

Trial arm Servings Units
(ordered most
to least Mean (SD) 95% Cls Mean (SD) 95% Cls
accurate)
Pictograph -0.93 -1.06 -0.80 -0.96 (2.46) -1.10 -0.81
serving (2.17)
Pie chart serving -1.11 -1.26 -0.96 -1.12 (2.93) -1.30 -0.94
(2.49)
Food label -1.21 -1.37 -1.04 -1.20 (3.02) -1.38 -1.02
serving (2.75)
Food label -1.40 -1.56 -1.23 -1.36 (3.10) -1.54 -1.18
serving and (2.85)
container
Risk gradient -1.84 -2.06 -1.62 -1.61 (4.91) -1.91 -1.31
serving (3.63)
Pictograph -3.45 -3.66 -3.25 -2.96 (4.20) -3.21 -2.71
container (3.44)
Control -4.64 -4.85 -4.44 -4.43 (3.95) -4.67 -4.19
(3.43)
Accuracy of understanding (containers)
. Containers Units
Trialarm
(ordered most
to least Mean (SD) 95% Cls Mean (SD) 95% Cls
accurate)
Control 0.09 (1.02) 0.03 0.16 6.00 (14.08) 5.14 6.85
Pictograph 0.22 (0.99) 0.16 0.27 6.44 (15.21) 5.54 7.35
container
Food label 0.40(1.09) 0.33 0.46 8.31(15.44) 7.41 9.22
serving and
container
Pie chart serving 0.80 (1.17) 0.73 0.87 14.81 13.70 15.92
(18.47)
Risk gradient 0.81(1.56) 0.72 0.91 15.74 14.51 16.96
serving (20.14)
Pictograph 0.90(1.13) 0.84 0.97 15.78 14.68 16.89
serving (18.63)
Food label 1.10(1.27) 1.02 1.17 19.62 18.40 20.84
serving (20.36)
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Table 4. Understanding of the LRDG: OLS regression with accuracy of estimate of how

many servings/ containers could be drunk and the drinker still remain under the 14 unit per

week LRDG

Servings:

Distance to correct answer!

(compared to baseline category
for categorical variables)

Containers:

Distance to correct answer?
(compared to baseline category
for categorical variables)

Characteristic B (SE) 95% Cls p-value B (SE) 95% Cls p-value
Treatment
(baseline = Control)
Food label serving 3.42 (0.13) 3.16 3.67 <0.001 1.02 (0.05) 0.92 1.12 <0.001
Food label serving 3.24 (0.13) 299 349 <0.001 0.32 (0.05) 0.22 0.42 <0.001
and container
Pictograph serving 3.70(0.13) 3.44 395 <0.001 0.82 (0.05) 0.72 0.92 <0.001
Pictograph container 1.17 (0.13) 0.92 143 <0.001 0.14 (0.05) 0.04 0.24 0.007
Pie chart serving 3.53(0.13) 3.27 3.78 <0.001 0.72 (0.05) 0.62 0.82 <0.001
Risk gradient serving 2.79 (0.13) 2.54 3.05 <0.001 0.74 (0.05) 0.64 0.84 <0.001
Age
(baseline = 18-24)
25-54 -0.09 (0.11) -0.29 0.12 0.42 -0.30 (0.4) -0.38 -0.21 <0.001
55+ 0.42 (0.11) 0.20 0.64 <0.001 -0.33 (0.5) -0.42 -0.24 <0.001
Female 0.2 (0.7) -0.12 0.16 0.75 -0.09 (0.03) -0.15 -0.04 0.001
(baseline = male)
Social grade C2DE -0.27 (0.07) -0.41 -0.12 <0.001 -0.02 (0.03) -0.08 0.04 0.47
(baseline = ABC1)
Ethnicity
(baseline = White)
Black -0.62 (0.23) -1.07 -0.18 0.006 0.44 (0.09) 0.26 0.62 <0.001
Asian -0.57 (0.19) -0.94 -0.21 0.002 0.34 (0.07) 0.19 0.48 <0.001
Mixed -0.65(0.24) -1.12 -0.17 0.007 0.23 (0.10) 0.04 0.41 0.018
Other -0.11 (0.40) -0.90 0.68 0.78 0.35(0.16) 0.04 0.67 0.027
Region
(baseline = North)
South & East 0.22 (0.09) 0.05 0.38 0.012 -0.03(0.03) -0.10 0.04 0.35
Midlands -0.15(0.10) -0.35 0.04 0.12 -0.07 (0.04) -0.14 o0.01 0.097
London -0.40(0.11) -0.61 -0.16 0.001 0.05 (0.05) -0.03 0.14 0.23
Audit C 0.02 (0.01) -0.01 0.04 0.20 0.00 (0.01) -0.01 0.01 0.997
(numerical, 1-12)
Highest education
(baseline = none)
Secondary 0.67 (0.26) 0.16 1.18 0.01 -0.05(0.10) -0.25 0.15 0.62
Post-secondary / Vocational 1.21 (0.26) 0.70 1.71 <0.001 -0.12 (0.10) -0.32 0.08 0.26
Undergrad or higher 1.67 (0.26) 0.76 1.78 <0.001 -0.21(0.10) -0.42 -0.01 0.038
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Warning 0.05(0.14) -0.23 032 0.75 0.04 (0.05) -0.06 0.15 0.42
(baseline = no warning)

Constant -5.73(0.30) -6.33 -5.14 <0.001 0.52(0.12) 0.29 0.76 <0.001
R-squared 0.18 0.10
Sample size 7481 7500

IThe “Servings’ outcome was measured by taking the average of people’s estimates for how
many beers (2 questions), servings of wines (2 questions), and servings of spirits (2
questions) it takes to reach 14 units, and then subtracting the technically correct answer from
this. The analysis excludes 35 participants who gave ineligible responses for at least one of
these 6 questions.

2The ‘Containers’ outcome was measured by taking the average of people’s estimates for
how many beers (2 questions), containers of wines (2 questions), and containers of spirits (2
questions) it takes to reach 14 units, and then subtracting the technically correct answer from
this. The analysis excludes 16 participants who gave ineligible responses for at least one of
these 6 questions.
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Table 5: Secondary outcomes (OLS regressions): Perceived personal risk of own drinking (1-
5), motivation to drink (1-5), and subjective perception of high-risk drinking (numeric free

text response)

Perceived risk!

Motivation to drink?

Perception of health-

damaging drinking?
Trial arm Mean 95% Cls Mean 95% Cls Mean 95% Cls
(SD) (SD) (SD)
Control 3.87 3.80 3.94 3.07 3.00 3.13 25.00 22.78 27.22
(1.16) (1.08) (36.50
)
Food label 3.84 3.77 3.90 3.21 3.14 3.27 26.02 23.21 28.83
serving (1.13) (1.04) (46.93
)
Food label 3.89 3.83 3.96 3.23 3.17 3.29 24.88 23.51 26.26
serving and (1.11) (1.03) (23.51
container )
Pictograph 3.89 3.83 3.96 3.23 3.16 3.29 25.30 24.05 26.55
serving (1.10) (1.04) (21.02
)
Pictograph 3.87 3.80 3.93 3.33 3.27 3.39 26.22 23.30 29.13
container (1.112) (1.00) (48.91
)
Pie chart serving | 3.90 3.83 3.96 3.29 3.23 3.35 26.03 24.48 27.57
(1.11) (0.99) (25.69
)
Risk gradient 3.91 3.85 3.98 3.27 3.20 3.33 23.90 22.86 24.94
serving (1.12) (1.05) (17.11
)
Overall average 3.88 3.86 391 3.23 3.21 3.26 25.34 2458 26.10
(1.12) (1.03) (33.54

)

'To what extent do you think that cutting down on your drinking would reduce your own risk
of'alcohol related disease? From 1 (Not at all likely) to 5 (Extremely likely)
2Earlier, you saw the following alcohol label: [beer image #3]. To what extent do you agree

or disagree with the following statement: This information makes me feel motivated to drink

less. From 1 (Strongly disagree) to 5 (Strongly agree)

SHow many units of alcohol do you personally think a person would need to regularly drink

per week to seriously damage their health? Free text numeric response
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Table 6. Secondary outcomes (OLS regressions): Perceived personal risk of own drinking (1-
5), motivation to drink (1-5), and subjective perception of high-risk drinking (numeric free

text response)

Perceived risk! Motivation Perception of health-damaging
to drink? drinking?

Characteristic B 95% Cls p-value B 95% Cls p-value B 95% Cls p-value
(SE) (SE) (SE)

Treatment

(baseline =

control)

Food label -0.04 -0.13 -0.06 0.42 0.14 0.06 023 0.001 098 -1.85 381 0.50

serving (0.05) (0.04) (1.44)

Food label 0.02 -0.07 0.12 0.64 0.17 0.08 0.26 <0.001 -0.20 -2.99 2.60 0.89

serving (0.05) (0.04) (1.43)

& container

Pictograph 0.02 -0.07 0.12 0.65 0.17 0.08 0.26 <0.001 -0.04 -2.86 2.77 0.98

serving (0.05) (0.04) (1.44)

Pictograph -0.01 -0.10 0.09 0.89 028 0.19 036 <0.001 091 -191 3.72 0.53

container (0.05) (0.04) (1.44)

Pie chart 0.03 -0.07 0.12 0.57 023 0.14 032 <0.001 093 -2.11 357 0.61

serving (0.05) (0.04) (1.45)

Risk gradient 0.05 -0.05 0.15 0.31 0.210 0.12 0.30 <0.001 -1.31 416 1.53 0.37

serving (0.05) (0.04) (1.46)

Age (baseline

=18-24)

25-54 -0.02 -0.10 0.06 0.67 0.0 -0.07 0.07 0.99 3.01 0.69 5.33 0.011
(0.04) (0.04) (1.18)

55+ -0.13 -0.21 -0.04 0.003 -0.09 -0.17 -0.02 0.02 5.34 2.85 7.82 <0.001
(0.04) (0.04) (1.27)

Female 0.14 0.09 0.19 <0.001 0.04 -0.00 0.09 0.08 0.83 -0.70  2.36 0.29

(baseline = (0.03) (0.2) (0.78)

male)

Social grade -0.02 -0.08 0.03 0.39 -0.01 -0.06 0.04 0.60 -0.05 -1.68 1.58 0.95

C2DE (0.03) (0.03) (0.83)

(baseline =

ABC1)

Ethnicity

(baseline =

White)

Black 0.17 0.00 0.34 0.044 0.21 0.06 0.36 0.53 4.33 -0.63 9.28 0.09
(0.09) (0.08) (2.53)

Asian 0.11 -0.03 0.25 0.12 0.24 0.11 0.36 <0.001 -3.14 -7.19 091 0.13
(0.07) (0.06) (2.07)

Mixed -0.10 -0.27 0.08 0.29 0.05 -0.11  0.21 0.007 -0.17 -5.41 5.08 0.95
(0.9) (0.08) (2.68)

Other -0.5 -0.35 0.24 0.72 0.14 -0.13 041 0.32 1.53 -7.30 10.36 0.73
(0.15) (0.14) (4.50)
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Region

(baseline =

North)

South & East -0.01 -0.08 0.05 0.65 -0.05 -0.11 o0.01 0.10 0.60 -1.27 2.48 0.53
(0.03) (0.03) (0.96)

Midlands 0.02 -0.06 0.09 0.63 -0.0 -0.07 0.06 0.93 139 -0.79 357 0.21
(0.04) (0.03) (1.11)

London -0.01 -0.09 0.08 0.88 0.08 -0.05 0.16 0.04 0.75 -1.76 3.26 0.56
(0.04) (0.04) (1.28)

Audit C -0.00 -0.01 o0.01 0.63 -0.04 -0.05 -0.03 <0.001 1.89 1.61 2.18 <0.001

(numerical, 1-  (0.0) (0.00) (0.14)

12)

Highest

education

(baseline =

none)

Secondary 0.27 0.08 0.46 0.006 0.03 -014 0.21 0.73 3.44 -2.24 9.12 0.24
(0.10) (0.09) (2.90)

Post- 0.28 0.09 0.46 0.004 -0.01 -0.18 0.16 0.91 235 -3.27 7.98 0.41

secondary / (0.10) (0.09) (2.87)

Vocational

Undergrador 0.28 0.09 0.47 0.004 0.04 -014 0.21 0.67 1.14 -455 6.82 0.70

higher (0.10) (0.09) (2.90)

Warning 0.00 -0.10 0.11 0.93 0.07 -0.02 0.17 0.12 -1.28 -429 1.74 0.41

(baseline = (0.05) (0.05) (1.54)

no warning)

Constant 3.60 3.38 3.82 <0.001 3.26 3.05 3.46 <0.001 9.18 2.56 15.80 0.01
(0.11) (0.10) (3.38)

R squared 0.01 0.03 0.03

Sample size 7516 7516 7516

To what extent do you think that cutting down on your drinking would reduce your own risk
of alcohol related disease? From 1 (Not at all likely) to 5 (Extremely likely)

2 Earlier, you saw the following alcohol label: [beer image #3]. To what extent do you agree
or disagree with the following statement: This information makes me feel motivated to drink
less. From 1 (Strongly disagree) to 5 (Strongly agree)

3 How many units of alcohol do you personally think a person would need to regularly drink
per week to seriously damage their health? Free text numeric response
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Post-screening sample
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Randomisation T T
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(container) = (serving & - Fictograph Liars -
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\ 7\ \___(759%) J \_ \_
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no67 n =80 n=74 n=64 n=85 n=57 n=77
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(6.03%) (7.01%) (6.20%) (5.81%) (7.26%) (5.53%) (6.88%)
— — /
Analysed | n=1044 n=1074 n=1120 n = 1089 [ n=1085 ] [ n = 1062 ] n = 1042
Total
n=7516

Figure 1: Trial profile
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Group 1
(Control)

ABV 13% 750ml

Group 2
(Food label -
serving)

Y

1 medium glass
(175ml)

16%
of the low risk
drinking

guideline
(14 units
per week)

ABV 13% 750ml

Group 3
(Food label -
serving & container)

y

1mediumglass 1 poie
(175mi) (750ml)

16% 70%

of the low risk of the low risk
drinking drinking
guideline quideline
(14 units (14 units
per week) per week)

ABV 13% 750ml ‘

Group 4
(Pictograph -
serving)

1 medium glass (175ml) = 2.3 units

P00

The low risk drinking guideline is
14 units per week = 6 glasses

‘ ABV 13% 750ml

Group 5
(Pictograph -
container)

1 bottle = 9.8 units

The low risk drinking guideline is
14 units per week = 1.4 bottles

ABV 13% 750m|

Group 6
(Pie chart -
serving)

1 medium glass (175ml) = 2.3 units

The low risk drinking guideline is
14 units per week = 6 glasses

ABV 13% 750ml

0 units

1 medium glass
(175ml) = 2.3 units

Group 7

(Risk gradient -

serving)

The more you drink, the greater the health risk

35+ units

S duuEEEEEEEER

Low risk drinking guideline =

14 units per week

ABV 13% 750ml

Figure 2: Example of all seven label designs for one of the wines presented
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1 bottle (330ml) 9 s _
W : The more you drink, the greater the health
= 1.6 unit: N
= units 1 medium glass o risk
(175ml) "
.Oﬁﬂﬂﬂﬂﬁﬁ & ny PRLLRLETTITTTILT T
The low risk drinking M
B 5 A ¥ 16% ——
guideline is 14 units of the low
per week = 9 bottles "25.2235;“‘“‘
(14 units
per week) ABV 47.3% 1L

ABV 4.8% 330ml

ABV 13% 750ml

L Warning: Alcohol causes cancer
Warning: Alcohol causes cancer Warning: Alcohol causes cancer

Figure 3: Example of how the labels with warnings appeared for one beer, one
wine, and one spirit label
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Figure 4: Bar chart LRDG Knowledge (%) correct with 95% CI bars (by
condition)
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Figure 5: Distribution of participant responses to LRDG knowledge (LRDG =
14) excluding outlier responses above the 99t percentile
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Figure 6: Participants who gave the incorrect answer to the LRDG,
percentage of those who were wrong who under- versus over-estimated.
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Figure 7: Understanding of the LRDG (servings): How many servings of
alcohol can be consumed while remaining under the LRDG? Mean distance
from the correct answer in (a) servings and (b) units, ordered from most to
least accurate (in terms of aggregate average measure), showing 95% Cls
from an OLS regression controlling for demographics
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Figure 8: Understanding of the LRDG (containers): How many servings of
alcohol can be consumed while remaining under the LRDG? Mean distance
from the correct answer in (a) containers and (b) units, ordered from most to
least accurate (in terms of aggregate average measure), showing 95% Cls
from an OLS regression controlling for demographics
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Appendix 2:

Trial protocol and data analysis plan*

Contents
Protocol ... e p.2
Data analysis plan........coeec e, p.14

*This document was written about an experiment and data analysis that was going to be
conducted in the future, even though it is written in the past tense,
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Partner information

Public Health England (FPHE) is an executive agency of the Department of Health and
Social Care. Its purpose is to make the public healthier by providing evidence-based
scientific expertise and support to organisations and the broader public.

In October 2018, PHE's Alcohol Team commissioned BIT to design and test “wvisual or
language risk-based messages for the general drinking public that helps people understand
the risks that alcohol poses o their health”.

Toinform the design of these messages, BIT conducted a rapid evidence review (Nov 2018
- Jan 2019) to summarise findings from existing research, ran a 10-person focus group
(Dec 2018) on the topic of alcohol labels, and consulted with key stakeholders at PHE and
academic experts at the Tobacco and Alcohol Research Group at Bristol University.

This exploratory work is now followed by a large Predictiv randomised controlled trial (RCT)
which tests new risk messaging, co-designed by BIT and PHE.
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1.1 Background

In 2016, the United Kingdom Chief Medical Officers (CMOs) published low risk
drinking guidelines, aimed at the general public, which read *“ To keep health risks
from alcohol to a low level it is safest not to drink more than 14 units a week on a
regular basis.""

The following year, the Depariment of Health (DH) recommended that the CMOs’
guidelines be communicated o the public using the following visual prompts. 2 While
DH recommended that these three guidelines be grouped together clearly and
legibly on the primary packaging of alcohol products, itis not compulsory for drinks
producers to do this.

Flgure 1: Department of Health guldellnes for communicating alcohol risk.

A, Weekly drinking B. Intake on a single occasion C. Pregnancy and drinking
The UK Chief Medical Officers
recamenand adults do mot regularty Drinkaware.co.uk :.:.;':r:m
dirink mode than 14 unils par waak

These recommendations updated the previous guidelines, published in 1233, which
recommendead a maximum intake of 21 units of alcohol per week for men and 14
for women_® The updated 2016 guidelines revised these to 14 units per week for
both men and women in light of new high guality evidence linking alcohol with worse
health outcomes than previously realised, parficularly the causal relationship
between alcohol and cancer*

Despite the health risks involved with alcohol consumption, there are three key
aspects to consider when aiming fo understand the effectiveness of the new
guidelines. These are:
1. Lack of awareness. Recent representative surveys of the adult British
population have found that while most people have heard of alcohol units

Domrnunlcaun 16 CMC} uidelines_Mar_17.pdf B

hitps:fifwebarchive nationalarchives. gow. ukf201 301 050431 58/hittp /fwaww. dh. gov. uk/prod_consum_dh/group
sidh_digitalassets/ @ dh/ & en/documentsidigitalasset/dh_4084702 pdf
rl

hitps-fassats publishing. service gov. ukigovernment/uploads/systemiuploads/attachment_datafile/S4581 17
GovBesponsed odf
3
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and of the existence of the alcohal guidelines, only 8-19% actually knew that
the low risk drinking guideline was 14 units per week 58

2. Lack of understanding. The guidelines are based around alcohol ‘units’,
and a broad review of alcohol units (or equivalent metrics) in multiple
countries concluded that communicating the concept is inherently difficult
given the wide variation in the strengths of different alcohols and the different
amounts of alcohol different people tend to pour.”

3. Lack of Interest. A study involving 12 focus groups in England and Scotland
found that many respondents thought the official drinking guidelines were
unrealistically low or irrelevant to their own lives.® That said, a 2018 survey
of 450 drinkers in the UK found that 91% supported providing alcohol unit
information on drinks, suggesting that there is public support for the general
idea of risk guidelines ®

1.2 Project Aims

This research aims to test whether enhanced alcohol labels can improve awareness and
understanding of alcohol-related health risk.

1.3 Predictiv

Predictiv is an anline platform for running behavioural experiments built by the Behavioural
Insights Team. It enables governments and other organisations to run randomised
controlled trials (RCTs) with an online population of participants, and to experiment whether
new policies and interventions work before they are deployed in the real world. Predictiv
provides access to a large international panel, including more than 200,000 individuals in
the UK and 1,000,000 in the US, as well as the functionality to run a range of online
experiments. More information on the methodology behind Predictiv, including payments,
randomisation, recruitment, data storage and ethics can be found here. This trial follows
these standard procedures.

s Rosenberg (201 7) Mew national alcohaol guidelines in the UK: public awareness, understanding and

behavioural intentions

e httpi 2coez15vd ) 2cf7 acjzaodh . wpengine_netdna-cdn.comfwp-contentuploads/201 8/M1 1/AHA_How-we-

drink-what-we-think_201 8_FINAL pdf

T Kerr & Stockwsll (2012) Understanding standard drinks and drinking guidelines

? Lovatt M, Eadie D, Maier PS, Li J, Bauld L, Hastings G, Holmes J. 2015. Lay epidemiclogy and the

interpretation of low-risk drinking guiddlines by adults in the United Kingdom. Addiction.

& hitps:=3. eu-west-

2. amazonaws.comfiles.alcoholchange.org. ukidocuments/Final Report_0150. pdif Pmtime=20181110145642
4
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1.4 Experimental Design and Procedures

This trial was a 7-arm RCT with 1000 people per arm, as shown in Figure 2.

Flgure 2: Experiment design
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This is a simplified presentation of the expenment design. Within each of the 7 arms (A-G), we
tested versions of each label with and without an additional warning. This meant there were a total
of 14 stimuli (7 label types X 2 warning types) participants could see. However, we did not conduct
primary analysis across all 14 cells.

This experiment was conducted on Predictiv. Participants could choose to participate in
this experiment through the panel survey website on which they were registered. They were
then taken through several stages:

« Materlal stage: Participants were randomly allocated into one of 7 main
intervention arms, each of which showed a different type of alcohol label.

« Comprehenslon questlons: Participants were asked guestions about their
awareness and understanding of alcohol risk, and their perceived risk of alcohol
consumption and motivation to drink.
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» Demographlc questlons: Participants answered demographic questions and
provided feedback.

Pre-test
Before the full experiment launched, a pilot involving the same test material was conducted
on 200 people. This was to ensure that the experiment was working as intended.
Specifically, we tested:

1) How long did the expenment take to complete on  average?

if the median participant took longer than 10 minutes to complete the experiment,
we would reduce the number of questions / amount of stimuli in the experiment.

2) Are there interaction effects between the treatment arms and the labels?

This tnal tested the effect of warmning messages on people’s motivation to drink and
their perception of alcohol risk. Due to resource constraints, it did this by testing
warning messages within treatment arms rather than testing the wamings in their
own separate treatment arms (e.g. within each treatment arm involving 1000 people,
we randomly assigned 500 to see a version of the alcohol label with an additional
warning and assigned 500 to see a wversion without the warning)..

This approach incurred a risk of interaction effects, e.g. it was possible that showing
participants an alcohol label bundled with a warning would cause them to provide
meaningfully different responses fo the primary outcomes (ie. those measuring
awareness and understanding of the low risk drinking guideline) compared fo those
who just saw an aleohol label without a waming.

We therefore used the pilot data (n=200) to examine whether the group of approx.
100 people who saw alcohol labels with a warning provided significantly different
responses (at p<0.1) on the primary outcomes compared to the group of approx.
100 peaple who saw the labels without a warning.

if there was a large difference between these groups (note the difference would have

to be large fo be detectable at p<0.1 in a sample of 200 people), then we would not
use the within-arm approach to test the efficacy of wamings in the main experiment.
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1.5 Treatments and randomisation

After viewing an introduction page participants were randomly assigned to see one of 7
types of alcohol label.’® For each type of label, participants first saw a page containing
three example beers, then a page with three example wines, then a page with three
example spirits. Figure 3 shows examples of how these materials appeared to people in

three different groups.

0 Participants were randomly assigned to a treatment at an individual level. When a participant entered the
experiment, they were given a random number representing an intervention. Depending on the number
assigned, they were taken through a separate path in the experiment that comesponded with a specific
intervention (e.g. the ‘risk axis’ labels). The random number was stored in the data output and used for data
analysis to assess the interventions’ impact on the outcome variables.

7
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Figure 3: Example alcohol labels.
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Table 1 briefly describes all 7 types of alcohol labels tested in the experiment, all of which
included the product’s alcohol-by-volume (ABY %) and volume (e.g. 750ml’) at a minimum.
These labels, and the user-journey for a person in the control group, are shown in full here.

Table 1: Qverview of different conditlons In the test.

# | Condition | Description Example N
1 Control Number of units per bottle. 1000
(container) j —
Note this is the
‘Responsibility Deal’
design currently

recommended for use by
the alcohol industry in the

UK.
ABV 4.8% 250mi
2 | Food label | Number of units per 1000
(semving) serving, expressed as a
percentage of the low-risk
amaount. 1 battle

{230mi)

1%

of the kow rsk
dirirking
puideline
(14 units
per week)

RER

ABV 4.5% 330m|
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Food label [ Number of units per 1000
(serving & | serving and the whole .
container) | container, both expressed 9
as a percentage of the 1medium glass 1 botle
low-risk amount. (175mi) (750emi)
Note. For beer, this image
only describes the number
of units in 1 boftle because
for beer, a serving and a
container is the same
thing.
Pie-chart | The number of units per 1000
(serving) serving, as a share of a =
pie-chart indicating the low ey Beonme o e
risk amount. " GORDONS
= <N
. ?wmnsivaqwodmn
P, 14 ety per vk« 11 Saisues
Pictograph | The number of units per - 1000
(serving) serving, using pictographs = B ;
indicating the low risk @ i o
o = 80000
\
i The low risk drnking guideline s
J 14 units per waek = 5 cans
ABV 5% S68m|
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6 | Pictograph | The number of units per 1000
(container) | container, using I
pictographs indicating the |
low risk amount. 1 botthe = 10.8 units
Note. For beer, freatments ‘ ﬁ
5 and 6 present the same
image (because 1 bottle is "1 s 2 1.3 B,
both a serving and a
container for beer) BN Lt =
7 | Risk The number of units per 1000
gradient bottle as on a visual axis e e o i, e e o i
(senving) representing  increasing Tt Ty
alcohol-related risk. T A —
Total 7000

Within each arm, we also randomly assigned people to see one of two ‘warning’ conditions
{e.g. for 1000 pecple in each arm, two groups of 500 were assigned to see one of the

below):

(i) No warning. This baseline group saw only the labels shown in Table 1, with no additional

warning.

(i) CMO warning. This group saw the labels shown in Table 1 and the below warning.

Warning: Alcohol increases

your risk of cancer

This article is protected by copyright. All rights reserved.
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Flgure 4: Example alcohol labels with additlonal warning.

1 e glam (57%a) = 2.1 wnin

ool

= Vit e i g s
e Tr— s par vt = 4 glamsen
5 P k= &0

Al e G AE TR TS ATV 2D G

®

Warning: Alcohal increases | Waming: Alcohol ingreases | Warning: Alcohol increases
yvour risk of cancer your risk of cancer vyour risk of cancer

This meant there were 14 possible stimuli participants could be randomly assigned 1o see
(7 labels X 2 warnings). However, as described below, we did not conduct primary analysis
across all 14 cells.

1.6 Participant pool and eligibility
We recruited 7000 participants (1000 per arm) after attrition.

Eligible participants were:
- drinkers of alcohol, and
- adults living in England.

Alcohol consumption eligibility was determined using the following screener question:

“How often do you have a drink containing alcohol?
- Never
Onece a month or less
2 to 4 times per month
2 to 3 times per week

4 or more fimes per week”
Participants who answered ‘never’ did not proceed to take part in the study.
Age and geographic eligibility [e.g. people aged 18 and over living in England) was identified

using the information already on file for these variables for all Predictiv participants. In
12
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addition, we aimed to select a sample which was (approximately) nationally representative
of the adult population of England in terms of age, gender and region. The sample
characteristics we sought to achieve were:"

= Gender: 49% Male, 51% Female

o Age:12% age 18 -24, 51% 25 - 54, 37% 55 and over

s |opcation: 28% Morth England, 37% South and East England, 19% Midlands, 16%
London.

" Sources for England figures:

Gender: hitps:/fwww.nomisweb.co.ukfcensus201 1/KS1 01 EWAiew2092957699 7cols=measures
ﬁ..ge m.{m ncumlsweb cOo. uk.fcensu&fﬂm 1MS102EWMHF2{EEQE?BQB"mls=measmes
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1.7 Outcome measures

Table 2 lists our & outcome measures (3 primary outcomes and 3 secondary ones).

Table 2: Qutcome measures.

# loutcome | Measure Question text Coding

typel

1 (Primary) Awareness of low “The government’s low risk Binary variable where:
risk drinking drinking guideline recommends | 1 = participant says ‘14"
guideline {14 units that people not regularly drink | units
per week) more than a certain number of | 0 = participant does not

alcohol units per week. say this
What do you think the low risk

drinking guideline is&

Participants answer by entering

numeric free text.

2 [Primary] | Understanding of “How many [bottles of this For each of the & items,
low risk drinking beer (330mi) / medium-size we measured distance
guideline in terms of | (176ml) glasses of this wine / to the correct response
servings (i.e. whether | single shots (25ml) of this drink] | (e.g. if the correct
participants can do you think it takes to get to | answer was"6 bottles of
accurately estimate | 14 units#” beer”, a participant who
how many bottles of said ‘4" got a score of 0;
beer / glasses of Participants answer by entering | a participant who said
wine / shots of numeric free text; they are ‘6" got ascoreof-1; a
spirits it takes to asked this type of question 2 participant who said “10°
reach this guideline). |times for beer, 2 times for got a score of 4).

wine, and 2 times for spirits (&

guestions totall. We then took the
average of these & items
to create a single
composite measure.

3 (Primary] | Understanding of “How many [bottles of this For each of the & items,
low risk drinking beer (330mi) / bottles (750ml) | we measured distance

14
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guideline in terms of
containers (i.e.
whether participants
can accurately
estimate how many
bottles of beer /
bottles of wine /
bottles of spirits it
takes to reach this
guideling).

glasses of this wine / bottles
{700mi) of this drink] do you
think it takes to get to 14
unitsg”

Participants answer by entering
numeric free text; they are
asked this type of question 2
times for beer, 2 times for
wine, and 2 times for spirits (&
questions total).

to the correct response
(e.g. if the correct
answer was" 4 bottles of
beer”, a participant who
said “4” got a score of O;
a participant who said
‘6" got a score of -1; a
participant who said 10
got a score of 4).

We then took the
average of these & items
to create a single
composite measure.

4 Perceived risk of “To what extent do you think Categorical variable
(Secondary) | own alcohol that cutting down on your coded as:
consumption. drinking would reduce your 1= Mot at all likely,
own risk of alcohol related 2 = Not very likely,
diseosed” i z gﬂ?:::‘;}lnkem
5 = Extremely likely
5 Motivation to drink. | “Earlier, you sow the following | Categorical variable
(5econdary) alcohol label: [beer image #3]. | coded as:
To what extent do you agree 1 = Strongly disagree
or disagree with the following | 2 = Disagree
o ) 3 = Meither agree nor
statement: This information disagree
makes me feel motivated to 4 = Agres
drink less.” 5 = Strongly agree
& Subjective “Lostly, we are interested in Continuous variable
(Secondary) | perception of ‘high | your opinion about the

risk” drinking.

following: How many units of
alcohol do you personally think
a person would need to
regularly drink per week to
seriously damage their
healths”

15
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Participants answer by entering
numeric free text.

The first primary outcome measured awareness of the low risk drinking guideline. This
simply examined what proportion of people knew that low risk guideline was 14 units per
week.

The other primary outcome measured understanding of this low risk drinking guideline.
In the real world, simply knowing that the guideline is 14 units per week” might not be helpful
to people if they are not able to take the next step of contextualising this in terms of their
own drinking (similar to how telling people they should eat 2000 calories per day might not
be helpful if people do not also understand how many calories there are in different food
products).

To measure this outcome, we showed people a series of alcohol products, then asked them
how many servings/containers they thought they could have of the product (e.g. how many
bottles of beer, how many glasses of wine, how many shots of spirits) before reaching the
14 unit guideline. This outcome was designed to be similar to the experience a person might
have of standing in an aisle of a supermarket, looking at different alcohol products, as they
try to quickly assess how much of a certain product they could have before hitting the
guideline.

We measured this outcome using the following 10 questions (see slides 15-23 for an example

of how these appeared to participants in the experiment):

1. Beer I. How many bottles of this beer (330ml} could you have before reaching 14
units? [Parficipants answered this while viewing beer image #2 they had previously
been randomly assigned fo see].

2. Beer ll. How many cans of this beer (568ml) could you have before reaching 14
units? [Parficipants answered this while viewing beer image #3 they had previously
been randomly assigned fo see].

16
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3. Wine | (serving}. How many medium-size (175ml) glasses of this wine could you
have before reaching 14 units? [Parficipants answered this while viewing wine
image #1 they had previously been randomly assigned to see].

4. Wine Il (serving). How many medium-size (175ml) glasses of this wine could you
have before reaching 14 units? [Parficipants answered this while viewing wine
image #3 they had previously been randomly assigned to see].

5. Spirits | (serving). How many single shots (25ml) of this drink could you have before
reaching 14 units? [Parficipants answered this while viewing spirits image #1 they
had previously been randomly assigned fo see].

6. Spirits Il (serving). How many single shots (25ml) of this drink could you have
before reaching 14 units? [Participants answered this while viewing spirits image #2
they had previously been randomly assigned to see].

7. Wine Ill (contalner). How many bottles (750ml) of this wine could you have before
reaching 14 units? [Participants answered this while viewing wine image #2 they
had previously been randomly assigned fo sea].

B. Wine IV (contalner). How many bottles (750ml) of this wine could you have before
reaching 14 units? [Participanis answered this while viewing wine image #1 they
had previously been randomly assigned fo see].

9. Spirits Wl {contalner). How much of a bottle or whole bottles (700ml) of this drink
could you have before reaching 14 units? [Participants answered this while viewing
spirits image #2 they had previously been randomly assigned fo see].

10.Splrits IV (contalner). How much of a bottle or whole bottles (1L) of this drink could
you have before reaching 14 units? [Participants answered this while viewing wine
image #3 they had previously been randomly assigned to see].

Accuracy for these 10 questions was measured using distance from the comrect response.
In other words, for each question, there was a technically correct answer which could be
calculated using the product's ABY and volume information (those correct answers are
listed here). We did not expect many people in the experiment to get the technically correct
answer to these questions. Rather, we expected that many people would get approximately
the right answer (e.g. estimating they could have 8 bottles of beer when the technically
correct answer was 8.4 bottles).

Before conducting analysis on this question, we first collapsed people's responses into two
composite variables:
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1. Accuracy (servings). This took the average of items 1-6 described above (i.e. their
average accuracy estimates for how many bottles of beer, glasses of wine, and
shots of spirits they could have before reaching 14 units).

2. Accuracy (contalners). This took the average of items 1, 2, 7, 8, 9, and 10
described above (i.e. their average accuracy estimates for how many boftles of beer,
bottles of wine, and bottles of spirits they could have before reaching 14 units). Note
this means we included people’s estimates for the ‘beer’ guestions for both the
‘accuracy (servings) and ‘accuracy (containers)’ outcomes; this is because we ask
people to estimate how many bottles of beer they think they can have, and for beer
a bottle is both a serving and a whole container (whereas this is not the case for
wine or spirits).

We separated these responses into two separate composite variables, rather than a single

composite variable averaging people’s responses across all ten items, for two main

reasons:
(i) Reallam. From the focus group we ran as part of this project, it became apparent
that different people prefer to contextualise and understand their own drinking in
different ways - some think in terms of servings (e.g. how many glasses of wine or
shots of spirits they can have before reaching the 14 unit guideling), others find it
easier to think in terms of bottles (e.g. how many bottles of wine or spirits they can
have). We therefore considered that the role of an alcohol label should be to help
people contextualise their drinking in terms of servings andfor containers, but not
necessarly both. In the real world, people do not necessarily need to understand
how to contextualise their drinking in terms of both servings (e.g. knowing they can
have 5 glasses of wine) and containers (e.g. knowing they can have 1.3 bottles of
wine) - understanding either one should allow them, in most circumstances, to figure
out how much they can drink to stay within the low risk drinking guideline.

(ii} Falrness. Some of the alcohol labels tested in this experiment focused on helping
people understand how many servings (e.9. glasses of wine) they could have before
reaching the 14 unit limit; others focused on communicating on how many containers
they could have (e.g. bottles of wine); another tried to communicate both pieces of
information {&.g. how many glasses and botfles of wine they could have).

Our view was that a fair test of the labels should separately examine how effective
they were at helping pecple understand how many servings and containers they
could have before reaching the 14 unit guideline.

An example may help explain our rationale. Consider the image to the right - this is

an alcohol label shown to people in the ‘Pictograph (serving)” group. We might
18
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expect people who saw this image to do reasonably
well when asked ‘How many medium-size {175ml)
glasses of this wine could you have before reaching 14 I

units?’, since this can be worked out quickly and /%
¥ 1 medium glass (178wl = & uris

o

directly by looking at the image (the answer is 7 = S
glasses). If people answered this gquestion accurately, £ E%&?QQQ
this would mean that the label had done its job at Bk

providing people with a practical visual aid for :‘ﬁ .

contextualising their own drinking - in this case that aid

helps people realise how many servings they can have,

rather than containers.

During the experiment, people who saw this same image were also asked “How
many bottles (750ml) of this wine could you have before reaching 14 units?"_ It is
possible to work out the correct answer 1o this question using the information in the
image, but it is a very complicated calculation to make, particularly since participants
are instructed not to use a calculator. We therefore expected that people who saw
that image might do relatively poorly on this question.

The opposite situation was frue for other treatment
materials. For example, the image to the right makes it

relatively simple to answer the question “How much of a L isitl = 38 it
bottle or whole bottles (700mi) of this drink could you

have before reaching 14 units 7 - again this information &

is directly provided. However, this image does not make T o s g el

14 urts por wewk = 05 boidan

it easy to answer “How many single shots (25ml) of this _
drink could you have before reaching 14 units? In other | s ma
words, the label helps people contextualise their drinking

in terms of containers, but not in terms of servings.

Of the 7 labels tested in this experiment, only the “food
label (serving+container)” group attempted to give people

a quick guide for understanding of how many servings and
containers they could have of a cerain product before |
reaching the guideline. An example of this label is shown

in the image to the right.

ARV 1% TEDR
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Table 3 shows the control variables used in our analysis.

Table 3: Control measures.

Measure Definition Coding
Treatment Treatment assignment Categorical variable:
0= Control

1= Treatment 1

2 = Treatment 2
3 = Treatment 3
4 = Treatment 4
& = Treatment 5
& = Treatment &

Gender “What is your gender®” * Categorical variable:
0 = Male
1= Female

Age “What is your agei™ * Categorical variable:
0=18-24

1=25-54

2 =55+

Household “What is your current annual Categorical variable based on median
incone household income before taxes?” | income in UK:

0= <£30,000
1=>= £30,000

Location “In which region do you ive?" *; Categorical variable:
‘Original variable has 12 levels. 0 = London
(NUTS1). 1= North East, North West, Yorkshire &
Humber
2 = East of England, South East, South,
West

3 = East Midlands, West Midlands

Education level | “What is the highesteducation Categorical variable:

level that you have achieveds” 0= MNone

1= Secondary school

2 = Post-secondary / vocational
3 = Undergraduate or above

20
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Alcohol use

Three-item scale to measure

Continuous variable scored 0-12 (where

disorders alcohol consumption: higher scores mean greater alcohol

identification 1. How often do youhave a | consumption).

test drink containing alcohol?

consumption 2. How many units of alcohol

score (AUDIT do you drink on a typical

o) day when you are

drinking?
5. How often have you had 6
or more units if female, or
8 or more if male, on a
single cccasion in the last
year?
MNote I: ftem 1is osked ot the start
of the experiment ond is used as
a screener question. items 2 and
3 are asked towards the end.
Note 2: ltems 2 & 3 are answered
with reference to o visual guide.

Social grade “Could you tell us what the 0 = upper middle class ("A" = Higher
profession of the chief income manageriall professional/ administrative)
earner in your household is?” 1= middle class ['B" = Intermadiate

manageriall professional/ administrative)
2 = lower middle class ['C1" = Supenvisory
or clerical/ junior managerial/
professional/ administrative)

3 = skilled working class ('C2" = Skilled
manual worker)

4 = working class ['D’ = Semi or unskilled
rmanual work)

5 = non working (‘'E" Casual worker — not
in permanent employment, Housewifa/
Homemaker, Retired and living on state
pension, Unemployed or not working
due to long-term sickness, Full-tims
career of other household member,
Student)

Smoking “Do you smoke cigarettes at all 0=no
nowadays#" 1=vyes

21
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Ethnicity

“What is your ethnic group? 0 =White

Choose one option that best 1 = Mixed/multiple ethnic groups

describes your ethnic group or 2 = Asian Ihsian B"ti_Sh

background.” 3 ?_Ella{:kml‘ncan.ﬁ:anbbeamﬂlack
British

4 = Other ethnic group

* Participants are automatically profiled on standard demographic characteristics (age, gender, location, Incomel,
which means that this infarmation does not need to be solicited in the experiment.
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1.8 Analysis strategy

Primary outcomes
1. Awareness of low risk drinking guideline (LRDG). Participants were asked “The
government’s low risk drinking guideline recommends that people nof regulany
drink more than a certain number of alcohol units per week. What do you think the
low risk drinking guidelineg is ™

As described in Table 2, this outcome was coded as a binary measure where 1 =
participant said “14" units per week”, 0 = any other number of units.

2. Understanding of LRDG (serving). Participants answered 6 quastions where
thay were shown an image of an alcohol label (of the same type they had already
seen earlier in the experiment), and then asked: “How many [bottles of this beer
(330mi) / medium-size (175ml) glasses of this wine / single shots (25mi) of this
drink] do you think i fakes fo get fo 14 units? . Their responses were averaged into
a single composite varable in the manner described in Table 2.

3. Understanding of LRDG (container). Parficipants answered & questions where

they were shown an image of an alcohol label (of the same type they had already
seen earlier in the experiment), and then asked: “How many [boitles of this beer
(330ml) / botfles (750ml) glasses of this wine / bottles (700mi) of this drink] do you
think it takes to gef to 14 umits? . Their responses were averaged into a single
composite vanable in the manner described in Table 2.

The ‘Awareness’ outcome was examined using the following Logit model:
ywareness of LROG _ o &+ peCondition [label];, + @p,@HEEEEEEEE +
BiGender; + f.dudit C score; + g

Where:
ywaremess of LRBGyas the outcome measure for each individual .

orwas the constant.

Condition [label]; was a vector of binary variables indicating which of the 7 label types the
participant was randomly assigned to see.
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1.8 Analysis strategy

Primary outcomes
1. Awareness of low risk drinking guideline (LRDG). Participants were asked “The
government’s low risk drinking guideline recommends that people nof regulany
drink maore than a certain number of alcohol units per wesk. What do you think the
low risk drinking guideline is ™

As described in Table 2, this outcome was coded as a binary measure where 1 =
paricipant said “14" units per week”, 0 = any other number of units.

2. Understanding of LRDG (serving). Participants answered 6 quastions where
they were shown an image of an alcohol [abel (of the same type they had already
seen earlier in the experiment), and then asked: “How many [boitles of this beer
(330ml) / medium-size (175ml) glasses of this wine / single shots (25mi) of this
drink] do you think i fakes fo get fo 14 units?'. Their responses were averaged into
a single composite variable in the manner described in Table 2.

3. Understanding of LRDG (container). Participants answered 6 questions where
they were shown an image of an alcohol label (of the same type they had already
seen earlier in the experiment), and then asked: “How many [boitles of this beer
(330ml) / botfles (750mi) glasses of this wine / bottles (700mi) of this drnk] do you
think it takes to gef to 14 umits ¥ Their responses were averaged into a single
compaosite vanable in the manner described in Table 2.

The ‘Awareness’ outcome was examined using the following Logit model:
y/wareness of LROG _ o 3+ @pCondition [label], + g EPEEEEEERE +
BiGender; + frAudit C score; + g

Where:
ywareness of LAB6yas the outcome measure for each individualJ.

erwas the constant.

Condition [label]; was a vector of binary variables indicating which of the 7 label types the
participant was randomly assigned to see.
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pyBEEEEEEEEEwas a vector of binary variables indicating each participants i's (1) age
category, (2] social grade, (3) ethnicity, (4) education, and (5] region, coded as described in
Table 3.

Gender and Audit C score were binary and continuous variables respectively and were
coded in the manner described in Table 3.

g; was the heteroscedasticity-robust error term.

The ‘Understanding’ outcomes were examined using the following OLS model:
y/nderstanding of LRDS _ o 4 o Condition [label], + @ ,BEEEEEEEEE +

fiGender, + feAudit C score; + g

Where:
ywarenessfUnderstanding of LROG, a5 the outcome measure for each individual .

awas the constant.

Condition [label]; was a vector of binary variables indicating which of the 7 label types the
participant was randomly assigned to see.

vy Z2EEEEEEEEEwas a vector of binary variables indicating each participants s (1) age
category, (2) social grade, (3) ethnicity, (4) education, and (5) region, coded as describad in
Table 3.

Gender and Audit C score were binary and continuous variables respectively and were
coded in the manner described in Table 3.

e; was the error term.
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Secondary Analysis | (secondary outcomes)
4. Perceived risk. Participants were asked “To what extent do you think that cutting
down on your drinking would reduce your own risk of alcohol related disease™

5. Motivation to drink. Parlicipants were asked: *Earfier, you saw the following
alcohol [abel: To what extent do you agree or disagree with the following
statement: This information makes me feel mofivated fo drink less.”

6. Subjective perception of ‘high risk” drinking. Participanis ware asked *Lastiy,
we are interasted in your opinion about the following: How many units of alcohal
do you personally think a person would need to regularly drink per week fo
senously damage their health ™

Outcomes 4 and 5 were coded on a 1-5 scale (strongly disagres - strongly agree).
QOutcome 6 was coded as a continuous variable.

All secondary outcomes were examinad using the following OLS modsl:

y, resived risk [motivation [ Mgh-visk perception _ o |\ poCondition, + ppEEEEEEEEER +

fiGender, + frAudit € score; + f;Smoking;, + g

Where:
y,Pereeived risk fmotivation [ Righ-risk pereeption yas the outcome measure for each individual i.

owas the constant.

Condition, was a vector of binary variables indicating which of the 14 conditions (7 labels *
2 warningsl the participant was randomly assigned to.

pyJEEEEEEEEEwas a vector of binary variables indicating each participants s (1) age

category, (2} social grade, [3) ethnicity, (4) education, and (5) region, coded as described in
Table 3.

Gender, Smoking and Audit C score were two binary and one continuous variable

respectively and were coded in the manner described in Table 3.
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g; is the error term.

Secondary Analysis Il (subgroup analysis)

Finally, we repeated the above regressions for all outcomes, but this fime while
interacting treatment assignment with several personal characteristics (age, gender, Audit
C score) in order to understand whether the effectiveness of the intervaniion materials
differed systematically depending on thase characteristics (e.g. whether they worked well
for older people but not yvounger people, for heavy drinkers but not light drinkers, etc).

1.9 Power Calculatlons

BIT runs power calculations for every trial to asssss whether we can be sufficiently
confident that we can detect a difference between the intervenfion and the control material.
This is basad on the number of individuals participating in each of the test conditions, the
variance in responses, and insights from academic literature and previous studies on the
impact of the intervention tested.

In our power calculations, we follow current best practice™ by adopting a baseline
significance threshold for the p-value of our statistical tests of 5%. In addition, we aim to
have sufficient statistical power to detect an effect, should it exist, with 802 confidence.

This trial was powerad with respect to the first primary outcome (awareness of the LRDG).
Recent surveys of nationally-representative samples of the UK population have found that
8-19% of people are aware of this guideline ¢ We therefore estimated that 132 of
participants in the control group in our experiment would correctly identify the LRDG as “14
units per week'.

Table 4 shows the results of our power analysis. Given the large number of comparisons
made in our analysis (i.e. we examine variation in the 3 primary outcomes across 7 types
of alcohol label), our power analysis correctad for multiple comparisons in line with standard
BIT procedure (described in Appendix Section 4).

We find that we were powsered to detect increases the proportion of participants correcting

12 Ligt, J. A, Sadofi, 5., & Wagner, M. (2011). So you want to run an experiment, now what? Some aimpls
rules of thumb for optimal exparmental design. Expenmental Ecanomics, 14(4), 439.

3 Foganberg. G., Bauld, L., Hooper, L, Buyhke, P, Holmes, J., Vohra, J. 2018. New national alcohaol
guidalines in the UK: public awarsnass, undﬂlmndlng i.l'l:' bﬂhnluui] imantiona. Joumnal of FLl:lht: Hailh.
™ Aleohol Health Alliance UK. How we : ’ o : oligiss
the LK. 2018,
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identifying the LRDG by 35-49%% in relative terms; we considered this realistic given that
many of the labels tested explicitly told participants what the LRDG was.

Table 4: Power analysis results.

7000 7 1000 | 0.002380952 13% 19.4% 6.4 pp
[0.05%(1/21)] (4995 increase)
[Most strict]
7000 7 1000 | 0.026190476 13% 18.0% Spp
[0.05"(11/21]] (38% increase)
[Mid-paoint]
7000 7 1000 0.05 13% 17.5% 45pp
[0.05%(21/21]] (35% increase)
[Least strict]

Rows 1-3 in Column 4 impose decraasingly strict statistical significance thrasholds, mimicking the
Hochberg comection procedure employed in the analysis. Nofe that ‘21" is the number of
comparisons baing made (7 label typas across 3 primary oulcomas).

Outcome measure = Binary indicator of whether participants identify ‘14 units’as the low risk
drinking guideling {caded as 1) vs any other response (coded as 0).
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identifying the LADG by 35-4%2 in relative terms; we considered this realistic given that
many of the labels tested explicitly told participants what the LRDG was.

Table 4: Power analysis results.

7000 7 1000 | 0.002380052 132% 19.4% 6.4 pp
[0.05%(1/21)] (499 increase)
[Most strict]
7000 7 1000 | 0.026190476 13% 18.0% Spp
[0.05%(11/21]] (38% increase)
[Mid-poin]
7000 7 1000 0.05 132% 17.5% 45pp
[0.057(21/21]] (35% increase)
[Least strict]

Rows 1-3 in Column 4 impose decraasingly sinct statistical significance thrasholds, mimicking the
Hochberg comection procedure employed in the analysis. Nofe that ‘217 is the number of
comparisons being made (7 labsl typas across 3 pimary outcomas).

COutcome measure = Binary indicator of whether participants identify ‘14 units’ as the low risk
drinking guideline {coded as 1) vs any ather respanse (coded as ().
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1.10 Risks
Finally, Table 5 describes the two main risks involved with this trial.

Table 5: Power analysis results.

Recruitment of target | Increasing amount of financial BIT Monitor traffic whils
zample iz slower than | compensation to take pan. the experiment is live
expected, which can and make a decision
extend time needed Relaxing screening criternia (e.g. on launching boosters
for data collection do not require strictly nationally- by the end of day 5.

representative age or geographic
coverage of England).

Poor quality Adequately compensate BIT Trial design phase
responses from respondents & keep length of the

participants due to expeniment to 8-10 minutes.

fatigue or general lack

of attention
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Part 2

2.1 Implementation

In January 2019, we ran four pilot studies (total N = 644) to test the presentation of the
experimental material. For each pilot iteration, we made small tweaks to the presentation
of the experimental material to ensure participants undersiood what they were being asked
to do.

The results of the pilot are summarised in Appendix 5. Based on those resulis, we made
the following changes to the material before launching the main experiment.

1. We abandoned the planned approach of testing warnings within-arms in a 50-50
ratio.

We ran the main expernment such that 7000 people were randomly assigned to one of the
sevien arms (i.e. 1000 per arm) - they saw only an alcohol label without a warming.

We also admitted an additional 500 people to the experiment; this group was randomly
assigned across the seven arms (i.e. 71 per arm) - they saw an alcohol label with a warning.
We achieved this by randomly assigning 7% of the sample fo see warnings.

Our primary analysis was restricted to the first group of 7000 people. Our secondary
analysis compared the responses of the two groups (i.e. the group of 7000 vs the group of
500).

2. We tweaked the presentation of the ‘Understanding’ questions (described on p16-
17 of this TP).

(i) For Spirits Il {container) & Spirits IV (container) | we originally asked " How much of
a bottie or how many bottles (700mI1L) could you have before reaching 14 units ™

This was changed to "How many botfies (700ml1L) could you have before reaching 14
units 7 We also added the sentence " You can answer in terms of fractions (e.g. 0.5, 1.3)
or whale numbers (e.g. 2, 3)".

(i) For Spirits | (serving) & Spirits |l (serving), we changed the question from "How

many measures (25mi) could you have..." 10 "How many shots (25ml) could you have...".

(iii) For Wine | (serving), Wine Il (serving}, Spirit | {serving), & Spirit Il (serving), we

added the text * Your answer must be at least 17 for people who attempted to enter values
29
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lower than this.

(iv) For Wine Il (container) & Wine IV (container), we added the text * Your answer
must be at mast 10" for people who attempted to enter values higher than this.

(v) For Spirits Il (container) & Spirits IV (container), we added the text * Your answer
must be at mast 5 for people who attempted to enter values higher than this.

3. We altered our secondary analysis strategy so that we no longer examined
responses across all 14 possible cells (ie 7 labels * 2 warning conditions)

Owr secondary analysis strategy is now the below:

REVISED Secondary Analysis strategy
Perceived risk. Participants were asked “ To what extent do you think that cufting down
on your drinking would reduce your own risk of alcohol related disease?

Motivation to drink. Participants were asked: “Earlier, yvou saw the following alcohol
label: To what extent do vou agree or disagree with the following statement: This
information makes me feel mofivated fo drink less.”

Subjective perception of *high risk’ drinking. Participants were asked “Lastly, we are
interested in your opinion about the following: How many units of alcohol do you
personally think a person would need to regularly drink per week to serously damage
their health™

Outcomes 4 and 5 were coded on a 1-5 scale (strongly disagres - strongly agree).
Outcome 6 was coded as a continuous variable.

We examined the three secondary cutcomes using the following OLS models:

(000000008000 { 0000000000 /000 —0000 0006000000
[i
= a + pplondition g, + Pp2EEEEEEEEE +
FiGender; + B:Audit C score; + BsSmoking, + &

ﬂﬂmﬂﬂﬂﬂ JOROODRROOD ¢ DORO-0000OROnonOnon

= & + PgCondition . mmg + PoBEEEEEEERE +
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FiGender; + SAudit C score; + SySmoking; + e

Where:

ired risk tivati high—risk perception PR .
yreree fmetivation [ Kgh-r was the outcome measure for each individual i.

orwas the constant.

Conditiony,p.y; was a vector of binary variables indicating which of the 7 labels the
participant was randomly assigned to.

COnition )y, nmgy WaS @ binary variable indicating which of the 2 warning conditions

{warning or no warningl the participant was randomly assigned to.

ry2EEEEEEEREwas a vector of binary variables indicating each participants s (1) age
category, (2 social grade, [3) ethnicity, (4) education, and (5) region, coded as described in
Table 3.

Gender, Smoking and Audit C score were two binary and one continuous variable
respectively and were coded in the manner described in Table 5.

g; is the error term.

We also added this additional secondary analysis:

ﬂiwurmq“‘m = o + pglondition prarninglt + p,BOEEEREREE +

FiGender; + SAudit C score; + SySmoking; + &

4_We included an attention check question in the main experiment

In the pilot, we includad an attenfion check question towards the end of the experimant.
This asked “his question is to check whether yvou are paying attention. Please choose the
answer ‘Agree”. Parficipants were given five answer options (ranging from ‘Strongly
Disagree’ o “Strongly Agree’) - we found that 843%: of them chose the ‘Agree’ answer,
indicafing they were paying attention. Comparing the response patterns of people who
passed vs failed the attention check revealed that people who failed:

]|
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- completed the survey much quicker (median completion time of 4m32s vs Tmi6s
for people who passed the attention check), and

- were much less likely to answer the "Awareness’ guestion correctly (0% answered
correctly vs 33% for people who passed the attention check).

Based on these findings, we decided to camry over the attention check question into the
main experiment, and to exclude people who failed the check from the final analysis.

32
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2.2 Results
2.2.1 Balance checks

Control T T2 T3 T4 T5 T6
Female | 4%4% | 51.9% | 50.8% | 49 8% | 526% | 495% | 495%
p-val | 025 | 052 | 0.86 | 0.14 0.97 0.97
| | | |
Age 442 ‘ 436 ‘ 440 | 439 ‘ 439 44 1 453
{avg)
p-val | 042 | 0.85 | 0.74 | 073 0.94 0.13
| | | |
Social 37 37 a7 37 38 37 38
grade
(ava)
M=
highest,
6=
lowestl
p-val 097 0.68 087 017 0.76 0.35

Green = Characteristic is not significantly different in treatment groups vs contral (e p = 0.05).
Red = Charactaristic is significantly differant in treatmeant groups vs contral (ie p < 0.05).
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2.2.2 Descriptives

Table 51. Full characteristics of the sample (N=7521)

Characteristic

Gender

Female

Male

1824

25-54

55+

Region

Morth

South & East

Midlands

Incoms

% of sample Characieristic % of sample
Social grade
30.5% A 7%
49.5% B 24 6%
c1 24 4%
c2 1.8%
13.4% B 15.6%
52 3% E 26.1%
34 3%
Ethnicity
White 20.9%
28.9% Black 2.5
36.3% Asian 3. 7%
20.3% Crther 2.9%
14 6%

Audit C score

1-3 d2.8%
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Less than £30k 32 4% 4-6 38.7%

£30k+ A7 B% 79 20.7%
1012 7.8%
Smoker

No 72 2% Highest education
Yes 27 8% Mone 1.5%
Saw alcohol label Secondary 23.2%

with warning
No 83 4% Post-secondary / 37.7%
Vocational

Yes B.6% Undergrad or higher 37 2%

2.2.3 Primary analysis

Table S2. Awareness of the LRDG, regression analysis (N=7521)

Whether participan i Whether participan
the LRDG was 14 units par LRDG was 14 units p
week (D=no, 1=

Odds ratios
853 Clel
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Treatment
(bass = control)

Food labsl (2enving)

Food labsl (2ening
B container)

Pictograph (zenving)

Pictograph (comtainer)

Pie chart

Rizk gradient

Age (bass = 18-249)

25-54

17.3™
{13.6, 21.0)

1147
(7.8, 15.0)

270
{23.3. 20.7}

293"
{25.5. 33.0)

259
{22.0, 20.7)

1397
(102, 17.6)

74
4.4, 10.5)

26.0""
{22.7. 20.4)

<0.001 24 <0.001
(20, 2.0)

<0.001 1.9 <0.001
(15, 23)

<0.001 ar <0.001
(3.1, 4.5)

=0.001 4.1 <0.001
(3.4, 5.0

<0.001 as™ <0.001
(20, 4.3)

=0.001 21 <0.001
(1.7, 2.8)

<0.001 1.5 <0.001
1.2.1.7)

<0.001 g™ <0.001
(28, 2.0

36
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Audit G (1-12) 1.5 <0001 1.1 =0.001

(1.1, 1.8) (1.1, 1.1)
Education
(bass = nonsk
Secondary 13.1™ =0.001 2.0 =0.001
(5.9, 20.2) (12,33
Post-zscondary ! 19.3™ =0.001 28™ =0.001
Viocationsl (12.3, 26.3) (1.8, 43)
Undargrad or higher 20.8™ =0.001 28 =0.001
(13.5, 27.7) (1.9, 4.8)
Waming (v no 0.6 077 1.0 077
warning) (-4.9, 3.6) (0.8, 1.2)

Constant is not proguced in marginal effect model, and has bean omitted from presantation of
odds ratio model. “** p<0.0017, = p<0.01, * p<0.05

Table S3. Understanding of the LRDG

coafficient
[85% Clal
Traatment
(bass = control)
Food labsl (2enving) 34 =0.001 1o ={0.001
(3.2, 3.7) (0.9, 1.1)
38
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Undargrad or higher 1.3 <0.001 -0.2" 0.0

(0.8, 1.8) (-0.4, 0.0}
Waming (v no 0.0 0.74 0.0 [V |
warning) (-0.2, 0.3 (0.1, 0.2)
Constant BT <0001 o5 =0.001
(-63.-51)) (0.3, 0.8)
R-=quared 018 010

The ‘Senvings’ outfcome was measured by taking the average of people’s estimates for how many
bears (2 questions), sarvings of wines (2 quastions), and servings of spints (2 quastions) it takes
to reach 14 units, and then subtracting the techmically cormact answer from this. The analysis
axcludes 38 participants wha gave ineligible responses for at least one of thase & questions.

The ‘Comtainers’ oufcome was measured by faking the average of people’s esfimates for how
many beers (2 guestions), containers of wines (2 questions), and containers of spirts (2
questions) it takes to raach 14 units, and than subtracting the technically comact answer from this.
The analysis excludes 16 participants who gave inaligible responsas for at least one of these &
questions.

= pe OO, pe.01, * pe.05

Regression results

Figures 7-9 show the results of cur primary regressions (statistical tests 1o assess whether
differences in participants’ responses were caused by the different alcohol labels they saw,
rather than being due to chance). The full regression results are in Tables S2-54 in
Appendix B. Note that figures and text is copied from the final report. Descriptive

as are ot conied ove S = & Prs &t 3 = =

Maazes rafe A H exte 3 & o las o Tl

The main findings are:
1. Participants in all & treatment groups were significantly more likely (p<0.001)
than those in the Control to say the LRDG wag 14" units per week.[1] This iz
not very surprising given that the Control label did not explicity tell people the 14
unit per week guideline, whereas all the treatment labels did.

a
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2. Underztanding of how many servings (of beers, winesg, and spirits) they could
have before reaching 14 units was most accurate in the Pictograph (Serving)
group and least accurate in the Control Group. Control paricipants estimated
they could have 4.6 fewer s2nvings than the LEDG actually allows, and Pictograph
{Semving) participants thought they could have 0.9 fewer servings than actually
allowed. All 7 groups underestimated how many semnvings they could have.

3. Understanding of how many containers (of beers, wines, and spirits) they
could have before reaching 14 units was most accurate in the Control group,
and least accurate in the Food Label (Serving) group. Control paricipants
estimated they could have 0.1 more containers thanm actually allowed, and
participamts in the Food Label (Serving thought) they could have 1.1 more
containers than actually allowed. All 7 groups overestimated how many containers
they could have.

4. People’s inaccurate estimates of how many servings and containers they
could have before reaching 14 units were driven almost entirely by their
estimates for wine and (especially) spirits. In contrast, participants in all 7
groups gave strikingly accurate estimates of how many beers they could have
before reaching 14 units. For example, Figures Ba and 8b show that while Control
participams estimated they could have 4.6 fewsr servings (averaged across beer,
wine, and spints) than actually allowed, this estimate breaks down into 0.5 fewer
beers, 2.4 fewer glasses of wine, and 11 fewer shots of spirits. Similarly, Figures
9a and Sb show that while Food Label (Semving) participants estimated they could
have 1.1 more containers (averaged across beer, wine, and spinits) than actually
allowed, this breaks down into 0.4 fewer beers, 2.8 more containers of wine, and
0.9 containers of spints.

5. The extent of people's overestimates of how many containers of wine and
(especially} spirits they could have before reaching the LRDG was dramatic.
For example, Figure 9c shows that Food Label (Serving) paricipants overestimate
that they can have 0.9 more containers of spirits than is allowed by the LRDG
translates into an extra 33.6 units above the 14 unit guideline. Figure 8c shows the
opposite problem occurs when people estimate in servings. For example, the
Pictograph (Container) groups underestimate that they could have 1.4 fewer
senvings of wine than is actually allowed by the LRDG translates into 2.9 units below
the 14 unit guideline. As evident in these two examples, This indicates that the
problem is lopsided - when people overestimate how many containers they can
have, this translates into an overestimate of many more units than allowed by the
LRDG, but when they undersstimate how many semnings they can have, this
translates into a relatively modest underestimate of how many units they can have.

Figure 7. Awareness of the LRDG, by treatment group
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% of participants (dentifying the LRDG
20 30 40 50

0 10 60
Control participant 2’.""
Control | ere least ikely 10
iduntify the LR
(14 per waek) 12 9%
Food lab (S&C] - —o=—
354
Risk gradient (S) e
38 B%
Food labe! (5] - e
47 4%
Pie chart (] =
48 5%
Pictograph (5] 11
Pict h (Contai arkiciponts 508%
Pictograph (C) O e s et

N=7321,°°° puo o

Primary enalysls conroling lor gendar, sodel grode,
mom":q, ».'mz«c.?:'mwmg

Figure 8a. Understanding (serving) of the LRDG, by treatment group
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Distance to correct answer
|Estimated # servings to reach 14 units - True # servings allowed)

-5 -4 -3 -2 -1 o
4.4 Commal shaught ey could how
Control{ —% 44 F.w.":“:‘::rhun:'ﬂ.ﬂ-;:u:d
Pictograph (C) 1 -'
1.8
Risk gradiant [5] 1 -
1.4
Food lab [5&C) 1 -
1.2
Food labal (5] - -
-1.1
Pia chart (5] -

P lawe

Picrograph [Serving) thovght 0.9
Pictograph (511 they ceul bavs anly =
M= 7483, *** p<0.000

winalysls cnirellieg foe . pander, sacial grods,
o form sogpoarsingr Fofcy L. i

sarvinga than ocheally olicwad mam

Figure Bb. Understanding (serving) of the LRDG, by treatment group and
disaggregatad by alcohol type
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[EsSmeted # unglgnona ilmhﬂf’:n rurvhgudmnd]

-12 -8 -4 0
f Control parricipoms thoegle they codd hove -2 B
Control 1 11 fower shots of == 1 then educlly cllowed 0.5
| . 2.4 fower glowes of 0, ond 0.5 Fewer boon
-~
Pictograph (C) 3. 0.2
| e 04
Risk gradient () ~
} oD 4
Food label (S&C) 2
e 04
Food lobel! (5) 4 »"
j {03
Pie chart (5) 3
j °02
Pictograph (5) .

Na = 7505 [beer], 7507 (winel, 7495 lpicia)

Exploratory analysis comroling for gerder, socol .
M.o‘m“wcxﬂw =

Figure 8c. Understanding (serving) of the LRDG, by treatment group,
disaggregated by alcohol type, and with participant estimates converted into units
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’ -
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? -
Pictograph (S) 7 Bap 04
Na = 7505 (baar), 7507 [winal, 72PS (apirin)
w a‘vln!b'op.oobmﬂh

Figure 9a. Understanding (container) of the LRDG, by treatment group

Distance to correct answer

[Etmened ¥ comainars 1o reach 14 ek - Tren § cortaines allowed)
0 5 1 15
0 1
Control rhou.h! 'm could hov
1 conkainers more
vhun actually cliowed 1 v::.i'lam
Food lael (5) T ppt e
fay vould bawe
09 fLrenaes,
Pictograph {S) | " " e
Risk gradient (S) ——
o8
Pie chart |S} &
0.4
Food lab (S&C) 1 e
0.2
Pictograph (C) Ty

N= 7505, *** p20.001 ** p<C.01

Primory analysis contrafing $or oge, gender, 1ocol grads,
M-Oﬁmﬂnmzﬂ wm:.“udwun:
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Figure 9b. Understanding (container) of the LRDG, by treatment group and
disaggregated by alcohol type

IWO&%mmmdw

-1 0 1 2 3
‘.’ Contrel poriiposm w they covld have
Control 1 Q3 0.4 more contanen of 1han souelly alowed,
™ 0.3 mcre boties of , ond 0.5 fowar Lancy
-*
Food label (S) o4 5
-
Pictograph (8] 42 -
K
Risk gradient (S 24
*
Pia chart (S]] 4.3 S
.
Food labe! (S&C) 4 04
-
Pictograph (C] 1 o4 2
Na = 7505 [beer], 752) [winc), 7518 [aperia)
E for
e ey gy = g oo

Figure 9c. Understanding (container) of the LRDG, by treatment group,
disaggregated by alcohol type, and with participant estimates converted into

units
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Distance fo correct answer
(Estimated # units - 14 units)

-4 0 4 8 12 16 20 24 28 32 36 40

1 i i L 1 1

. Control pericipants thou could have
Control 07 * 15 0.7 fewer unis of bear M?M cllowed,
. 3.1 more unis of « .+, ond 15.1 more units of +

Food label (S) 1 07

Pictograph (S] | 03

Risk gradient (S} 07

Ple chart (8) 0.4

Food label {S&C) | 07

Pictograph (C) 0.4

°

Ns = 75085 (bewr), 7521 (wine), 7518 [spiris)
Exploratory enalysis mwmlms for age, gender, sodiol ,
ethnicity, educasion, region, Auda m‘v?..ond warning. i

[1] Each of our 3 primary outcomes involved comparing participant responses in 6 treatment groups
against the responses of people in a Control group, meaning we made a total of 18 statistical
comparisons. To account for this large number of comparisons, we prespecified in an internal Trial
Protocol that we would conduct a multiple comparisons corrections procedure to minimize the risk
of identifying spurious correlations. Given the highly significant nature of the treatment effects for
all three primary outcomes (e.g. of the 18 treatment coefficients, 17 were significant at p<0.001 and
the other was significant at p<0.01), we found that the application of this procedure did not
meaningfully alter any of our findings.

2.2.4 Secondary analysis

Table S4. Perceived risk of alcohol and motivation to drink
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motivated
drimk

Characteristic
[857% Cl=l

‘reatment
base = controll

‘ood labal -0.0 0.44 o1 =0.01 [1F:] 0.30
=arving) (-0.1, 0.1} (0.1, 0.2) (-0.7, 2.2)
‘ood label (zanving 0.0 0.64 g2 =0.001 (1] o4
« container) (-0.1, 0.1} (0.1, 0.3) (-0.8, 2.0)
'ictograph 0.0 0.64 g2 =0.001 09 022
sanving) (0.1, 0.1} (0.1, 0.3) (-0.5, 2.3)
Yictograph -0.0 0.8 03 <=0.001 02 0.83
sontainer) (-0.1, 0.1} (0.2, 0.4) (-1.3, 1.6)
Yie chart -0.0 0.58 g2 =0.001 12 o1
(0.1, 0.1} (0.1, 0.3) (-0.2, 2.8)
tizk gradisnt -0.0 o3 g2 <=0.001 0.1 0.94
(-0.1, 0.1} (0.1, 0.3) (-1.5, 1.4
e (basse = 18-
4
5-54 -0.0 0.68 0.0 089 1.8™ =0.01
(-0.1, 0.1} (-0.1, 0.1) (0.4, 2.7)
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flidlands 0.0 0.83 -0.0 0.04 L) 0.23

(-0.1, 0.1) (-0, 0.1) (-0.4,1.8)

ondon -0.0 0.86 01" 004 -1.0 012
(-0.1, 2.1) (0.0, 0.2) (-2.3, 0.3)

wdit G (1-120 -0.0 0.65 -0.0m <0001 1.6 <0001
(-0.0, 0.0} {-0.1, -0u0) (1.4,1.7)

‘ducation

bass = nonal

iecondary o3 =0.01 0.0 072 35" 0.02
(0.1, 0.5} (0.1, 0.2) (0.8, 8.3)

'ost-zacondary  / 03 =001 -0.0 09187 27 0.08

"ocational (0.1, 0.5) (0.2, 0.2) (-0.1, 5.5)

Indargrad o o3 =0.01 0.0 0. 22 013

ighar (0.1, 0.5} (0.1, 0.2) {-0.7,5.1)

Varming (ve no -0.0 0.94 0.1 012 03 0.567

ramming) (-0.1, 0.1) (-0.0, 0.2) (-18,1.2)

ronstant 3.8 <0001 3.3 <0001 10.4™ <0001
(3.4, 3.8) (3.1, 3.5) (7.1.13.8)

I squared 0.0 0.03 0.08

Perceived personal nsk of drinking’ was measured by asking “To what extent do you think that
cutting down on your drinking would reduce your own risk of alcohol relafed disease?”
Motivation fo drink” was measured by asking “Eanlier, you saw the following alcohol labei- [beer
image #3]. To what extent do you agrae or disagree with the following statement. This information
makes me feel motivated fo drink less.
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‘Subjective perception of high risk drinking’ was measured by asking “How many units of alcohol
do you parsonally think a parsan would need to regulanly drink per week to senously damage thair
health?”

= p. 007, pe. 01, * pe.05

2.2.5 Secondary analysis Il - subgroup analysis

The final pomion of our analysiz examined whether the 7 alcohol labels (and cancer
warning) had different effects on the primary and secondary outcomes depending on 5
participant characteristics: gender, age, social grade, ethnicity, and Audit C score.

The motivation for this was to check whether the intervention materials exacerbated health
inegualities. For example, the preceding section showed that the treatment alcohol labels
in this experiment increasad awareness of the LRDG. However, we would be concerned if
thi= was achieved this by, for example, only improving awarsness among university
educated paricipants (thereby increasing the awareness gap between the most and least
educated members of society).

In brief, we found that the vast majority of our subgroup analyses - shown in Appendix C -
identified no significant effects (i.e. p=0.05)[1] In other words, we did not find strong
evidence that the different alcohol labels (and cancer warning) notably increased inequality
{in t=2rms of knowledge about alcohol risk) between men and women, old and young, whites
and people of other ethnicities, higher (ABC1) and lower (C2DE) social grades, or between
lighter and heavier drinkers.

There were a small number of exceptions, which we show graphically in Appendix C. For
example, among people who saw the Control alcohol label, we found that 21 % of men and
23% of women comectly identifisd the 14 unit” LADG (i.e. there was a 2 percentage point
gender gap). Howsver, among pecple who saw the nisk gradient design, 31% of men and
402 of women answered this correctly (i.e. there was a 9 percentage point gender gap).
Compared to the Control label, the risk gradient design therefore increased the knowledge
gap of the LRDG by 7 percentage points, and this increase was statistically significant (at
p=11.03). However, we note that given the large number of subgroup analyses conducted,
it is possible that these differences are due o chance, even though they passsd the
conmnventicnal threshold of statistical significance (p<0.05).

[1] Although we conducted a large amount of subgroup analysis, we did not apply a multiple
comparisons cormections procedure to the results. BIT's standard practice is to apply these
procadures only to primary analysis, and not to secondary and exploratory analysis (respectively,
analyzes which were and were not pregpecified in an intemnal Trial Protocol) because we already
consider these latter analyses to be more speculative.
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C1. Whether the effect of the alcohol labels on the primary and
secondary outcomes differed depending on 5 demographlc
characteristics

Table 55. Summary of whether, compared to the Control, the treatment labels
differently affected certain demographics in terms of Awareness of the LRDG
(grey = no effect, red = increased knowledge inequality within a demographic
category, green = decreased knowledge inequality within a demographic
category).

Primary outcome: Awareness of the “14 unit’ LRDG
_ | | . )

By age (old vs young)

By gender (women vs men) -

By Audit C score (high vs
W)

By ethnicity (white vs other
ethnicities)

By social grade (ABCA vs
C2DE)

Labels: 1 = Food label (Semving), 2 = Food label (Serving & Container), 3 = Pictograph
{Sernving), 4 = Pictograph (Container), 5 = Pie Chan, 6 = Risk gradient. Differences were
categonsed as ‘significant’ if below p=0.05.

Figure 51. Significant interactions between the alcohol labels and certain
demaographics in terms of affecting Awareness of the LRDG.
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Table S6. Summary of whether, compared to the Control, the treatment labels
differently affected certain demographics in terms of perceived risk of own
alcohol consumption (grey = no effect, red = increased differences in
perceived personal risk within a demographic category, green = decreased
differences in perceived personal risk within a demographic category).

Secondary outcome 1: Perceived risk of own alcohol consumption

By age (old vs young)

By gender (women vs men)

By Audit C score (high vs
low)

By ethnicity (white vs other
ethnicities)

By social grade (ABCH vs
C2DE)

Labels: 1 = Food label (Semving), 2 = Food label (Seming & Container), 3 = Pictograph
{Senving), 4 = Pictograph (Container), 5 = Pie Chart, 6 = Risk gradient. Differences were
categorised as ‘significant’ if below p<0.05.
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Figure S2. Significant interactions betwesn the alcohol labels and age in
terms of affecting perceived risk of alcohol consumption.

Table 57. Summary of whether, compared to the Control, the treatment labels
differently affected certain demographics in terms of motivation to drink (grey
= no effect, red = increased differences in motivation to drink within a
demographic category, areen = decreased differences in motivation to drink
within a demographic categoryl.

Secondary outcome 2: Motivation to drink

By age (old vs young)

By gender (women vs men)

By Audit C score (high vs
o)

By ethnicity (white vs other
ethnicities)

By social grade (ABC1 vs
C2DE)

Labels: 1 = Food label (Semving), 2 = Food label (Serding & Container), 3 = Pictograph
(Senving), 4 = Pictograph (Container), 5 = Pie Chart, 6 = Rigk gradient. Differences were
categorized as ‘significant’ if below p=0.05.

Figure 53. Significant interactions between the alcohol labels and Audit C
score in terms of affecting motivation to drink.
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Table 58. Summary of whether, compared to the Control, the treatment labsls
differently affected certain demographics in terms of perception of *high risk’
drinking (grey = no effect, red = increased differences in perception of high
risk within a demographic category, green = decreased differences in
perception of high risk within a demographic category).

Secondary outcome 3: Perception of ‘high risk” drinking

By age (old vs young)

By gender (women vs men)

By Audit C score (high vs
low)

By ethnicity (white vs other
ethnicities)

By social grade (ABC1 vs
C2DE)

Labels: 1 = Food label (Semving), 2 = Food label (Senving & Container), 3 = Pictograph
{Senving), 4 = Pictograph (Container), 5 = Pie Chart, & = Risk gradient. Differences were
categonsed as ‘significant’ if below p=0.05.

Figure S4. Significant interactions between the alcohol labels and Audit C
score in terms of affecting perception of ‘high risk” drinking.
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C2. Whether the effect of the cancer warnings on the primary and
secondary outcomes differed depending on 5 demographle
characterlstics

Table 9. Summary of whether, comparad to the Control, the cancer warning
differently affected certain demographics in terms of Awareness of the LRDG
(grey = no effect, red = increased knowledge inequality within a demographic
category, green = decreased knowledge inequality within a demographic
category.

Primary outcome: Awareness of the ‘14 unit’ LRDG

_ re—

D Yes

By age (old vs young)

By gender (women vs men)

By Audit C score (high vs low)

By ethnicity (white vs other
ethnicities)

By social grade (ABCA vs
C2DE)
Labels: 1 = Food label (Semving), 2 = Food label (Serving & Container), 3 = Pictograph
{Sernving), 4 = Pictograph (Container), 5 = Pie Chan, & = Rigk gradient. Differences were
categorsed as ‘significant’ if below p<0.05.
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Table 510. Summary of whether, compared to the Control, the cancer warning
differently affected certain demographics in terms of perceived risk of own
alcohol consumption (grey = no effect, red = increased differences in
perceived personal risk within a demographic category, green = decreased
differences in perceived personal risk within a demographic category).

Secondary outcome 1: Perceived risk of own alcohol consumption

_ S

By age (old vs young)

By gender (women vs men)

By Audit C score (high vs low)

By ethnicity (white vs other
ethnicities)

By social grade (ABC1 vs
C2DE)
Labels: 1 = Food label (Semnving), 2 = Food label (Serving & Container), 3 = Pictograph
{Senving), 4 = Pictograph (Container), 5 = Pie Chan, & = Hizk gradient. Differences were
categorized as ‘significant’ if below p=0.05.

Table 511. Summary of whether, compared to the Control, the cancer warning
differently affected certain demographics in terms of motivation to drink (grey
= no effect, red = increased differences in motivation to drink within a
demographic category, areen = decreased differences in motivation to drink
within a demographic categoryl.
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Saw cancer waming?

Secondary outcome 2: Motivation drink

By age (old vs young)

By gender (women vs men)

By Audit C score (high vs low)

By ethnicity (white vs other
ethnicities)

By social grade (ABCH vs
C20DE)

Labels: 1 = Food label (Senving), 2 = Food label (Sernving & Container), 3 = Pictograph

{Senving), 4 = Pictograph (Container), 5 = Pie Chart, 6 = Rizgk gradient. Differences were
categonsed as ‘significant’ if below p=0.05.

Table 512. Summary of whether, compared to the Control, the cancer warning
differently affected certain demographics in terms of perception of *high risk’
drinking (grey = no effect, red = increased differences in perception of high
risk within a demographic category, green = decreased differences in
perception of high risk within a demographic category).

Secondary outcome 3: Perception of *high risk’ drinking

_ o

0 Yes

By age (old vs young) ‘ ‘
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By gender (women vs men)

By Audit C score (high vs low)

By ethnicity (white vs other
ethnicities)

By social grade (ABCH vs
C2DE)
Labels: 1 = Food label (Serving), 2 = Food label (Serving & Container), 3 = Pictograph
{Sernving), 4 = Pictograph (Container), 5 = Pie Chan, 6 = Hisk gradient. Differences were
categorised as ‘significant’ if below p<0.05.

2.3 Conclusion

Summary of main findings

We conducted the largest experiment (M=7521) to date on the effectivenaess of different
alcohol label designs for improving awareness and understanding of aleohol risk
{operationalised using the UK government's low nsk drinking guideline (LRDG) of 14 units
per week).

Cur methodology extended the approach used by a 2018 UK swdy involving 18384

parﬁcipanl:s.“] We tested 3 alcohol labels from that study (two food label designs and a
pie chart) alongside 3 novel labels (two pictographs and a risk gradient design), and
compared all of these against a Control group who saw the ‘Responsibility Deal’ labels
currently used across the LK.

Table 4 summarises our main results - in terms of raising both awareness and
understanding of the LEDG, the two Pictograph labels performed best.

Table 4. The 7 alcohol labels, ranked by accuracy on the primary outcomes

Awareness of Understanding of how Understanding of how

LRDG many servings it takes many containers it
to reach 14 units takes to reach 14 units
Most Pictograph (C) Pictograph (3] Control
il
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Pictograph (S) Pie Chart (S) Pictograph (C)
Pie Chart (S) Food label (S) Food label (S&C)
Food label (S) Food label (S&C) Pie chart ()
Risk gradient (S) Risk gradient (S) Risk gradient (S)
Food label {S4C) Pictograph (C) Pictograph ()
Control Control Food label ()

The low level of awareness (21%) of the LRDG in the Control group is unsurprising,
given it was the only label that did not explicitly state the LRDG. This figure is alzo in line
with recent UK surveys, where the proportion of participants correctly reporting the LRDG

has varied from B%[E] 11 E%[a] o 2&%.[4] This figure was 42% for participants across the

6 treatment arms, all of whom saw a label that explicitly stated the 14 unit LRDG.

Cwr finding that participants in all 7 label groups underestimated how many servings
it takes to reach 14 units, with Control participantz giving the largest underestimates,

replicates the findings from a previous UK study.[ﬁ] When averaging across participant
estimates for how many servings of beer, wine, and spiritz they could have before reaching
14 units, Control paricipants estimated they could have 4.6 fewer senvings (4.4 fewer units)
than the LRDG actually allows. Participants in the best perorming group, Pictograph
Semving, thought they could have 0.9 fewer semvings (1 fewer unit) than actually allowed.

We alzo found that parficipants in all ¥ label groups oversstimated how many
containers they could have before reaching 14 units. When averaging across their
estimates for how many containers of besr, wine, and spirits they could have, Control
participants estimated they could have 0.1 more containers (6 more units) than actually
allowed. All 6 treatment labels backfired and alzo made people cverestimate how many
containers they could have. Participamts in the worst peforming group, Food Label Serving,
thought they could have 1.1 more containers (20 more units) than actually allowed.

Breaking down these results by alcohol type revealed that these inaccurate estimates

for servings and containers were driven almost enfirely by estimates for wine and

(especially) spirits. For example, the worst peforming group for serving estimates

{(Control) underestimated beer sewvings by 0.5 senvings, but underestimated wine by almost
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5 times as much (2.4 fewer servings) and spirits by 22 times as much (11 fewer semvings).
The worst performing group for containers (Food Label Serving) underestimated beer
containers by 0.4 containers, yet overestimated wine by more than twice as much as they
underestimated beer (0.9 more containers) and spints by seven times as much (2.8 more
containers). The tendency for people to give paricularly inaccurate estimates for spirits

[E]

was also found by a recent UK study.

Cwur secondary analysis found that the vast majority of people thought that cutting down on
their drinking would reduce their health risk (882:), which did not notably vary across the
different alcohol label groups. A large minority of participants (412:) agreed that the alcohol
label they saw motivated them to drink less, and this figure was 6 percentage points higher
among people who saw the treatment labels with cancer warnings. Interestingly, only 30%
of participants classified as heavy drinkers by their Audit C scores reporied that they were
mictived to drink less, suggesting that understanding of the LRDG may not necessarily lead
1o behaviour change.

We alzo found that, after telling all panicipants that the LEDG was 14 units per week,
paricipants on average said that they thought a person would need to drink 24 units per
week to ‘sericushy damage’ their health, and this average did not notably vary depending
on what akcohol label they had seen. Lastly, we found that the cancer waming did not
significantly affect people’s responses to any of the primary or secondary outcomes.

Recommendations

Based on the findings of this experiment, we make the following recommendations.

Recommendations

1 Increase awareness of the 14 unit LEDG by wsing the Pictograph or Pie Chart
designs. Awarensss in these groups (47-51%), which paired a relatively uncluttered
design with text explicitly telling people the 14 unit guideline, was more than twice as
high as the Control group (21%:), which showed people industry-standard labels.

2 Explain how many servings (not containers) it takes to reach the 14 unit
guideline. People reliably oversstimate how many containers it takes to reach 14 units
and reliably underestimate how many semvings it takes.

If choosing between explaining alcohol units to people in servings or containers, from
a public health perspective it is better if panicipants underestimate (rather than
oversstimatz) how much they can drink to keep health risks low. We therefore
recommend contextualising how much alcohel it takes to reach the LEDG in terms of
SEnVings.
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3 Use the ‘Pictographs Servings® design to explain servings., The most effective
vizual design tested in this experiment was the below - a pictograph approach which
talks in terms of bottles of beer, glasses of wine, and shots of spirits.

Our recommendations come with one major caveat - it may not be tenable to implement the
Pictograph Serving design for spirits in the real world if a single serving of spints s dafined using
the conventional 25mil measure. For example, the below image shows one potential consequence
of following this convention.

It iz mathematically true that a person can have 26 standard 25ml measures of Malibu before
reaching the 14 unit guideline, but we suspect many people would be surprizsed by this fact (as
suggestad by the quote from one experiment participant). One reason for this is that many people
cannot accurately perceive the volume of a single 25ml measure. Indeed, recent studies in

Smﬂandm and England[B] have found that when ordinary people are asked to pour out a 'nomal
sernving' of spirits, they on average pour 2 units of alcohol - similar to a 50ml ‘double shot' of a 40%
spirit (and abouwt 4 times stronger than a single Malibu shot).

If the Pictogragh Servings design was rolled out across the UK tomorrow, we consider it a real
possibility that people might incorrectly believe that the LRDG allows them to consume a much
greater volume of spirits than is actually the case. This could endanger people's health as a result.
This issue could potentially be addressed by communicating spirit semvings slightly differently to
what was tested in this experiment (e.g. by using designs which talked in terms of the 50ml senvings
people often tend © pour for themselves, rather than the standard 25ml measure), or by using a
different design entirely for spirnts.

This is an extreme example of a broader issue. In the experiment, people were very accurate at
estimating how many beers they could have before reaching 14 units, less accurate for wine, and
least accurate for spirits. We suspect this is because people often drink entire bottles (or cans) of
beer as a single semnving, but they (usually) need to pour out servings of wine and spirits. As noted

by a review of public understanding of alechel units in multiple c:c-untrieslg], there is wide varation

in how much alcohol different people tend to pour in different situations. We therefore suggest that
any future implementation of new alcohol label designs should carefully consider how to help people
accurately perceive the volume of liquid in a given serving.
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Finally, it is imponant to conzider how the [abel designs would perfiomm in real life. In our online
experiment, the labels were presemted on a screen, and though the size of the labels on mobile
screens were comparable to the size of labels on a bottle, participants could zoom in if they wished.
Labels that display a large amount of information (e.g. the Food label — Serving and Container
deszign) or which are wide in design (e.9. the Rizk Gradient) may perform worse in real life i they
need to be shrunk down to fit on standard alcohol packaging. Furthermore, although the average
participant in our experiment spent around 60 seconds reviewing the various example labels, in the
real world, we would expect people to pay less attention to this information. These considerations
all make it essential to test the efficacy of novel labels in real-world s=ttings before upscaling them
miore widelhy.
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Appendix 1: Full participant instructions and treatment
materials

This information is gyailable here.

A trial preview link is here.

Appendix 2: Power Calculation Code

power twoprop 0.13, n(2000) power(0.8) alpha(0.002380952) direction{upper)
power twoprop 0.13, n(2000) power(0.8) alpha(0.026190476) direction{uppsr)
power twoprop 0,13, n(2000) power(0.8) alpha{0.05) direction{upper)

Appendix 3: Cleaning and Analysis Code

Appendix 4: BIT's procedure for correcting for multiple
comparisons

There a number of different options for correcting for multiple comparisons, but the premise
of these is largely the same. When conducting multiple comparison tests, the burden of
proof is raised based on the number of tests that are being conducted, such that your
burden of proof across the tests remains broadly constant. The simplest example of this is
a Bonferroni correction, which mechanically decrease the type 1 enor tolerance for sach
additional test. For example, if the analysis conducted contains 2 tests, the type 1 error
tolerance would be 0.05/2 = 0.025. If five tests were conducted, the tolerance falls to 0.05/5
=0.01. The effect of this on sample size requirements for studies with more tests is not so
mechanical, but for an efiect of cohen’s d =0.1, the sample size requirements for these
tests (with 809 power) are; 1570 per arm, 1902 perarm, and 2337 per amm.

EIT's approach

The approach taken by BIT is to make use of limitation and pre-registration of analysis for
the majority of trials, but fo use multiple comparison adjustments when large numbers of
tests are included within primary analysis. The grid below outlines this policy, and how it
varies according o the number of tests being conducted.
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Should | use multiple comparison adjustments? Orange = Yes

MNumber of Outcomes

MNumber of 1 2 3 4 or more
Trial Arms

How to use the Hochberg step-up procedure:

Suppose vou are nunning & hypothesis tests (1 will take &=5 in this example). Rank the o
values from smallest to largest and compare them with a sequence increasing uniformly
from Q.05 to 0.05 for the 5% significance level, from 0.01/k to 0.04 for the 13 significance
level and 0.1k to 0.1 for the 102 significance level, respectively.

Example: you run 5 hypothesis tests, which produce p-values of

H1:0.04
H2: 0.06
H3:0.2
H4: 0.015
H5: 0.005

We rank these in increasing order:
H5:0.005

H4:0.015

H1:0.04

H2:0.06
H3:0.2
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And compare these, if we are looking at a 5% significance level, to a sequence uniformly
increasing between 0.05/% and 0.5:

H5 must be < 0.01 to be accepted (which it i=)
H4 must be < 0.02 to be accepted (which it i=)
H1 must be < 0.03 to be accepted (which it isn't)

Once you find a hypothesis you reject, then you reject all the rest (in this case H2 and H3).
If we had wsed a Bonferroni correction, we would only have accepted HS as significant.
With no multiple testing adjustment, we would have taken H1 (as well as H4 and H5) as
significant.

How the Hochberg step-up procedure was used for the power analysis in this report
In this tral, we conductad primary analysis across 7 label types and 3 primary outcomes -
21 trial arms in total. We therefore compared the p-value of the treatment effects in our
regression analysis against a sequence beginning with a p-value of 0.002380%52 (0.05
multiplied by 1/21) and incrementing uniformly to 0.05 (0.05 mulfiplied by 21/21). This full
sequence of Hochberg comected p-values is shown here.
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Appendix 5: Summary of pilot findings

Note - the below text is faken from an email sent o the client on 24. 1. 19; the text has not been
dltered to make it consistent with the overall tone of this report.

1. We can't proceed with testing the warmings using our planned 50-50 within-arm
approach - but we have an alternate solution

People who saw the warning were 21% more likely (at p<0.1) to answer the 'Awareness' question
comectly (i.e. to say that 14 units per week' is the LRDG).

The good news is that thizs means we now good preliminary evidence that appending "Warning:
Alcohol causes cancer” to alcohol labels does make people pay more attention to them, and
therefore be more likely to remember the 14 unit’ guideline described in the label.

The less good news is that this finding means we cannot procesd with the planned within-arm
approach to testing warnings (ie have 50% of people see warnings and 502 of people not see
them) - we pre-specified in the: TP that we would not do this if the waming tumed out ©© influence
people's responses to any of the primary outcomes (which it has).

We would prefer not to disappeoint you by abandoning testing of the waming completely,
particularly given your helpful input into its design.

Instead, we propose running the main experiment with 7500 people across the 7 arms.

- 7000 of these people will not see the warning, meaning we can do our primary analysis as
planned without people's responses being contaminated by the waming.

- We will throw in the extra 500 people for free. These people (ie around 71 extra people in
each of the 7 arms) will see both the label and waming.

- At the end, we will examine the effect of the wamings by comparing these two groups (ie the
group of 7000 who don't see the waming vs the the group of 300 who see the waming).

2. We've made a number of small but important tweaks to the "Understanding LRDG"
questions to ensure people understand what we are asking them. These changes are:

{i} Change the phrasing of the ‘Understanding LARDG Spirits Container guestions from "How
much of a bottle or how many bottles.__" to "How many bottlss._.." and added the extra sentence
"You can answer in tarms of fractions (a.g. 0.5, 1.3) or whols numbers (a.g. 2, 3)".

These questions showed people an image like this:
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1 bottle = 28 units

The low risk drinking guideline is
14 units per week = 0.5 bottles

ABV 40% 700ml

and then asked "How much of a bottle or how many bottles could you have bafare reaching 14
Limits".

We expected that most people would answer in terms of fractions, e.g. "0.5"

Instead, many people gave implausibly high values, like "S00" or "700°. We think these people
were answering in terms of ML. In hindsight, this was a reascnable way to answer the question.

We solved this problem by changing the question to " How many bottles could you have before
raaching 14 umits" and adding the sentence " You can answar i terms of fractions (e.g. 0.5, 1.3}
ar whole numbers (e.g. 2, 3"

(i} Tweak the Understanding LRDE' Wine + Spirits guestions to reduce the nsk of people getting
confused about what we are asking whan wea show sarvings but ask about containers (or vice

versa).

Here is a visual explanation of the problem:
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Problem 1 (show servings, ask about containers)

1. SHOW THIS 2. ASKTHIS 3. PEOPLE SAY
N\ How many bottles 60% say ‘7
[GE] VhEivesmasien of this wine bottles’
9000000 (750ml) could you
l__‘ The o ki have before

reaching 14 units?

AR L e TR0

Problem 2 (show containers, ask about servings)

1. SHOW THIS 2. ASK THIS 3. PEOPLE SAY
How many 47% say
R measures of this between 0 and 1
& drink (25ml) could (e.g.0.5)
you have before
rivipsemi | rody reaching 14 units?

[
cay . N

We don't believe that so many people really think that it takes 7 whole bottles of wine, or only 0.5
shots, in order to reach 14 units.

We think this is people getting confused rather than expressing genuine beliefs because this
problem did not happen when we showed people labels about servings and asked about
servings, or showed labels about containers and asked about containers. But when we showed
servings and asked about containers (or showed containers and asked about servings), many

peopie got confused.
To address this, we suggest these changes:
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- For the Spirit Senving questions, change the question from " How many measuras {25mi) could
vou hawe" to "How many shots (25mi) cowld you have". This emphasises to people that, even if
they saw a label which talked in terms of bottles, we want them to answer in temms of shots. The
word 'measures’ did not seem to help people realise this, whereas the more familiar word”® shots'
did.

- For the Wine Senving (how many glassas of wine...) and Spirit Serving (how many shots)
questions, specify that people cannot give an answer lower than 1. We think that people who give
lower values than this (e.g. it takes (.3 shots o reach 14 units’) are much more likely to be
answering that way because they misunderstand the question, rather than becauss they are
expressing a genuine belief.

- For the Wine Container questions (" how many boitles of this wine couwld you have™), specify that
people cannot give an answer higher than 10. We think that people who give higher values than
this (e.g. it takes 10 bottles of wine to reach 14 units”) are much more likely to be answering that
way becauss they misunderstand the question, rather than because they are expressing a
genuine belief.

- For the Spirit Container questions (" how many boitles of this dnink could you have™), specify that
people cannot not give an answer higher than 5. We think that people who give higher values
than this (e.g. 't fakes 26 bottles of Malibu to reach T4 units’) are much more likely to be
answering that way because they misunderstand the question, rather than becauss they are
expressing a genuine belief.

[
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