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Abstract

Background and aims: Restricting alcohol advertising may reduce alcohol consumption

and related ill-health. However, advertisements for alcohol-free and low-alcohol drinks

(NoLos) with brand-matched alcoholic versions are typically exempt from restrictions,

which could lead to surrogate marketing (adverts for NoLo beverages also promoting

brand-matched alcoholic options). This study measured the impact of advertisements for

brand-matched NoLo beverages on product selections in a simulated online supermar-

ket, in the UK.

Design, setting, participants and intervention: We conducted a randomised controlled

trial with 1638 UK regular alcohol consumers (aged 18–91), assigned to one of three

groups: (1) alcohol adverts (n = 469), where participants viewed an advertisement

(embedded within a video) for one of four alcoholic beverages; (2) NoLo adverts

(n = 472), for one of four brand-matched NoLo beverages; and (3) unrelated adverts

(n = 697), for batteries. Participants then selected food and drinks for a barbecue in a

simulated online supermarket.

Measurements: We collected data on products selected in the simulated online super-

market (e.g. product name, category, quantity, energy). Risk of alcohol dependence was

measured using the Alcohol Use Disorder Identification Test Consumption Questions

(AUDIT-C). The primary outcome was selection (yes/no) of advertised alcoholic and

NoLo products. Secondary outcomes included the selection (yes/no) of any alcoholic or

NoLo products. We also examined the recall of advertised brands and products through

survey questions.

Findings: Viewing NoLo, but not alcohol, advertisements statistically significantly

increased the odds of selecting the advertised products, compared with unrelated adver-

tisements [alcohol group: odds ratio (OR) = 1.62, 95% confidence interval (CI) = 1.03–

2.53, Benjamini-Hochberg-adjusted P = 0.11; NoLo group: OR = 2.18, 95% CI = 1.24–
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3.91, Benjamini-Hochberg-adjusted P = 0.022]. Although the odds of selecting the alco-

holic version of the advertised product were higher in those exposed to NoLo adverts

vs. control (OR = 1.48, 95% CI = 0.94–2.33, Benjamini-Hochberg-adjusted P = 0.13), this

association did not reach statistical significance. Fifty-nine percent of participants in all

three groups recalled the advertised brand. Among those who remembered the brand of

advertisement, 96% in the alcohol group also correctly recalled the advertised product,

while 44% in the NoLo group reported seeing an advert for the alcoholic version of the

product (X2 = 297.16, P < 0.001, df = 2).

Conclusions: Exposure to advertisements for brand-matched alcohol-free and low-

alcohol drinks increases brand (over product) recall, but, while the direction of effects is

consistent with these advertisements promoting the selection of alcoholic beverages,

evidence of the impact on alcohol selection is inconclusive.

K E YWORD S

alcohol advertising, alcohol free, brand-sharing advertising, low-alcohol, NoLo, randomised
controlled trial

INTRODUCTION

Alcohol is the third biggest risk factor for poor health globally [1–3],

so interventions to reduce this burden are a priority.

Alcohol marketing is particularly problematic because the content

of some adverts (e.g. comedy videos, prize draws, etc.) may be appeal-

ing to children [4]. Alcohol brands (e.g. Heineken) are also likely to

engage in advertising on social media, reaching up to 91% of young

people 15 to 24 years old [5], and recent evidence shows that online

alcohol advertising may influence drinking behaviours among young

people through their engagement with the brands [6, 7]. Elsewhere,

evidence demonstrates that young people are likely to initiate drink-

ing, and drink at a heavier level, following exposure to alcohol adver-

tising [8–10].

Alcohol advertising has been restricted or banned in some coun-

tries [11–13]. A comprehensive alcohol advertising ban was estimated

to be a highly cost-effective alcohol-related harm intervention [14].

Alcohol advertising regulations are still under development in most

countries [15, 16] and are often opposed and undermined by the

industry [17, 18]. Such regulations are usually based on the alcohol

content of drinks rather than the drinks’ brand.

In addition to the specific product being advertised (e.g. Heineken

0.0%), advertising may increase the appeal of a category (e.g. beer) or

brand (e.g. Heineken) as a whole [19–21]. Brand advertising typically

uses iconography of an established brand (e.g. name, imagery, slogan)

to promote a new product or enter a new market category [22].

Advertising an alcohol-free or low alcohol (NoLo) version of an alcohol

product (surrogate marketing) within the same brand could trigger

associations with the alcoholic variant to some extent [23]. Such

effects may be explained by brand advertising affecting recognition

and recall of a brand [24, 25]. When consumers perceive similarity,

consistency or congruity between a parent brand (e.g. Heineken) and

an extension product (e.g. Heineken 0.0%), they may experience

increased positive attitudes and purchase intentions toward both the

parent brand and extension products [26]. Existing research already

demonstrates that brand advertising affects unhealthy food choices,

particularly among children and young people, potentially contributing

to overweight and obesity [19].

There is a lack of evidence on the impact of brand advertising of

drinks on behaviours. Sales of NoLo products [defined in the

United Kingdom (UK) as <1.2% alcohol-by-volume] achieved total

value of £221 m in the United Kingdom in 2021, with trends suggest-

ing this will rise [27]. NoLo advertising might, on the one hand, be a

helpful strategy in promoting sales of these products. On the other

hand, it might be used as a substitute for alcohol advertising. In

response to restrictions on alcohol advertising, advertising for NoLo

products using the same brand iconography as the ‘regular strength’
alcohol products owned by the same brand [e.g. 0.0% alcohol by vol-

ume (ABV) Heineken beer vs. regular Heineken beer] has been

observed [28]. For example, during the 2022 European Rugby Cham-

pions Cup, branding for Heineken 0.0 was displayed during fixtures

played in Ireland [29], although alcohol adverts were banned [30]. In

these circumstances, the association between products sharing the

same brand may mitigate the effectiveness of the restrictions on alco-

hol advertising if the advertising triggers brand associations. However,

there is a need for more evidence on NoLo advertising and alcohol

consumption.

In this study, we aimed to investigate the impact of brand-

matched NoLo advertising on purchasing behaviours, in a simulated

online supermarket, in the United Kingdom. We had three sets of

aims. The primary aim was to investigate the differences in the selec-

tion of the alcoholic and NoLo versions of the advertised product

among people who were exposed to brand-matched alcoholic adverts,

and brand-matched NoLo adverts, compared to unrelated adverts.

Our secondary aims were to (1) investigate the impact of brand-

matched NoLo advertising through brand recall, a proxy measure of

behaviour; and (2) investigate the differences in the selection of alco-

holic and NoLo products regardless of brand among people who were
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exposed to different adverts. Our exploratory aims were (1) describe

the public support for different policies involving alcohol and NoLo

advertising; (2) investigate the differences in the total energy (Kcal)

selected among people who were exposed to different adverts; and

(3) explore whether the impact of NoLo adverts on selection of any

alcoholic or NoLo products differs by risk of alcohol dependence.

METHODS

This study was a three-arm randomised controlled trial (RCT) in an

online virtual supermarket where participants were asked to complete

a shopping task, after having viewed an advertisement for either

alcoholic beverages, NoLo beverages or a neutral product. This study

is reported using Consolidated Standards of Reporting Trials

(CONSORT) statement [31]. Ethics approval was granted 7 December

2023 by the Central University Research Ethics Committee,

University of Oxford (Ref: R65010/RE016). The study protocol was

pre-registered on Open Science Framework (https://doi.org/10.

17605/OSF.IO/2FVWC).

Design

In this RCT, participants were randomised to watch a short video with

an embedded advertisement under one of the three conditions:

1. Advertisement of one of four alcoholic products [alcohol group

(AG)].

2. Advertisement of one of four brand-matched NoLo products

[NoLo group (NLG)].

3. Advertisement of a non-food-or-drink related neutral product

(unrelated advert group (UG)].

One of four brands was shown to participants in AG and NLG to

account for potential random effects of brands. Randomisation was

performed by the survey platform Qualtrics via computerised random

number generation on a 2:2:3 basis with random block sizes. In the

original protocol, we thought to conduct the randomisation on a 1:1:1

basis. However, in the sample size calculation following our pilot

study, we increased the size for UG to account for multiple compari-

sons against this group. Participants were recruited from independent

research panels and were directed by automatic randomisation in the

survey platform, to ensure the investigators were blinded to each allo-

cation. Participants were only aware of the trial arm that they were

exposed to.

Participants

Our sample size of 1640 was based on an a-priori power calculation to

provide 90% power for the primary analysis (f2 = 0.026), which is

described in Appendix SB. Data for the power calculation came from a

pilot study with 200 participants.

Eligible participants were adults (age ≥ 18 years) living in the

United Kingdom. Other inclusion criteria were: ability to speak and

read English, willingness and ability to give informed consent, having

access to a computer and the Internet and willingness to purchase

and consume alcohol (measured by two questions: ‘Have you had any

alcoholic drinks in the past month?’ and ‘Have you purchased

any alcoholic drinks (e.g. a pint of beer at a pub) in the past month?’).
Participants who answered ‘no’ to any of the eligibility questions

were excluded from participation.

Participants were recruited from 3 July 2024 to 18 August 2024

through Dynata, a volunteer panel. We aimed to recruit participants

that were representative of the United Kingdom in terms of age, gen-

der and educational attainment. Participants were paid according to

Dynata’s standard rates.

Procedure

After providing informed consent, participants completed a baseline

survey on Qualtrics about their demographic characteristics (e.g. age,

sex, gender, ethnicity, education, household income, household size)

and lifestyle factors (e.g. typical weekly cost of grocery shopping, fre-

quency of shopping for groceries online, whether or not they were

willing to purchase and consume alcohol) (Appendix SB), before they

were randomised to study conditions.

After randomisation, participants in all trial arms were shown a

non-food-or-drink related neutral video. All participants were asked

to watch this video. A 10-second advertisement was embedded at the

start of this video. In total, the advertisement and video were

48 seconds long. To ensure the chance of exposure to the whole

video, participants were unable to continue the study unless they

stayed on this page for at least 48 seconds.

Next, participants were redirected to a simulated online super-

market to complete a shopping task, with the explanation: ‘This is not
a real online supermarket. You will not be asked to spend any of your

own money and you will not take home any groceries’. In the shop-

ping task, participants were asked to imagine they were shopping for

a barbecue with family and friends. They were asked to select at least

10 products including food, drinks and snacks. No limits on the budget

were given. The experimental online supermarket platform (www.

woodssupermarket.co.uk), hosted by the University of Oxford, emu-

lates a real online supermarket for research purposes relating to food

purchasing interventions (for details, see Figure SA2 and Table SA1).

The site is populated with approximately 8708 unique supermarket

products that were available to purchase in May 2022, taken from

foodDB, a database of food and drinks available for purchase in six

United Kingdom online supermarkets [32]. Participants interact with

the site in a similar manner to a real online supermarket, but do not

spend money or receive their selected products. All advertised prod-

ucts, except the battery, were available in the online supermarket.

390 JIA ET AL.
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On completion of the shopping task, participants were redirected

to Qualtrics to complete a short post-intervention survey on whether

they could recall the advertisement they were exposed to, the accept-

ability of advertising restrictions, their perceptions of the intervention

in the online shopping task and alcohol use.

Intervention

The adverts were created by the authors using existing product

images and advertising slogans. Examples of the brand-matched alco-

holic and NoLo drink adverts, for AG and NLG respectively, are shown

in Figure 1. For UG, participants saw an advertisement of a neutral

product (i.e. batteries, see Figure SA1). Batteries were chosen for the

neutral advert as they were non-food-or-drink related, and therefore,

unlikely to affect participants’ food and drink choices in the shopping

task. Advertisements were embedded in a video of how pencils are

made (neutral video) to conceal the focus of the study from partici-

pants. The video had an audio component (i.e. upbeat music back-

ground without lyrics). The music started playing after the 10-second

advertisement, when the neutral video started, to mimic a naturalistic

setting. All videos had the same music background. Details of how the

video and adverts were presented to participants are described in

later sections.

Measures

Food and drink selection

Details of the food and drink products (e.g. product name, category,

quantity, Kcal/100 g) present in baskets when participants reached

‘check-out’ were recorded.

Recall of advertisement, brands and products

We measured recall of advertisements, brands and products as proxy

measures of the effects of advertising on purchasing behaviours. Two

questions were used, one for recall of advertisement, and one for

recall of brand and product. Details of the questions, response options

and interpretations of response are in Table SB1.

Alcohol use and risk of alcohol dependence

Alcohol use and risk of alcohol dependence was measured by the

Alcohol Use Disorder Identification Test Consumption Questions

(AUDIT-C) [33].

Policy support

We included policy support measures to explore public opinions

toward brand-matched NoLo advertising, and policies aimed at

restricting alcohol and NoLo advertising. Policy support was assessed

on a 7-point scale, adapted from Brown et al. [34], using the following

two questions: ‘Do you support or oppose this policy?’ and ‘How

acceptable do you find this policy?’. We, then, combined scores from

the two questions to create an aggregate score of support. We

assessed five policy scenarios: companies being able to advertise alco-

hol with no restrictions specified; companies being able to advertise

brand-matched alcohol-free products; companies being able to adver-

tise alcohol-free products to young people and children <18 years old;

restrictions on alcohol advertising without explicitly restricting brand

advertising; and restrictions on alcohol advertising including alcohol-

free products that share the same branding as an alcoholic product.

Analysis

Analyses were conducted in RStudio (version 2023.06.0 + 421). Out-

liers were defined as individuals who selected a single product for ≥50

times in the shopping basket, and were removed from all analyses

(n = 2). A generalised linear model (GLM) was used to examine the dif-

ferences in demographic characteristics and randomisation allocation

between participants who completed the study and those who

dropped out.

Primary outcomes were (1) selection of the alcoholic version of

the advertised product; and (2) selection of the NoLo version of the

advertised product. As the UG did not have a targeted brand, to allow

comparison between UG and NLG/AG, we randomly allocated partici-

pants in UG to one of the four groups, each corresponding to a brand

shown in NLG and AG, as the individual control group for each brand.

The randomisation was conducted using a random assignment func-

tion in R (base). For the primary analysis, multinomial regression

F I GU R E 1 Examples of brand-matched alcoholic (left) and alcohol-free or low alcohol (NoLo) (right) drink adverts.
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models compared the likelihood of selecting the alcoholic and NoLo

version of the advertised products between the three study groups. A

sensitivity analysis on the primary analysis was conducted using gen-

eralised linear mixed-effect model (GLMM) (family = binomial, link=‘-
logit’) exploring the effect of intervention groups, with random effects

assigned to the groups that saw adverts for the four different brands.

Recall (proportions of participants between groups) of advertise-

ment (yes/no/unsure), brands (yes/no) and products (yes/no) were

examined with χ2 tests.

For secondary analyses, logistic regression models compared the

likelihood of selecting any alcoholic or NoLo product, regardless of

brands, between the three study groups.

For exploratory analyses, we descriptively reported the self-

reported support for different policy scenarios. Linear regression

models compared the energy (Kcal) from the alcoholic version of

advertised products, the energy (Kcal) from the NoLo version

of advertised products and total energy (Kcal) selected in shopping

baskets, between the three study groups, given the energy in NoLo

drinks may be lower.

We also conducted a logistic regression with an interaction

term between cohort (NLG vs. UG) and risk of alcohol dependence

categories, to explore the likelihood of selecting any alcoholic or

NoLo product regardless of brands, in NLG compared with UG, by

alcohol use and risk of dependence categories based on cut-

offs [33].

For pairwise comparisons, we also reported Benjamini-Hochberg

adjusted P values (BH-adjusted P) in addition to unadjusted P values.

Results should be interpreted primarily based on BH-adjusted

P values, with unadjusted values provided for transparency and

context.

Patient and Public Involvement

We conducted two patient and public involvement (PPI) focus groups

during the planning of this study, and again after data collection, with

14 PPI public members of diverse demographic backgrounds who

rated this study as relevant to population health. PPI members

reviewed the simulated online supermarket and rated the tool as easy

to use and reasonably naturalistic. However, they did acknowledge

the limitation that participants did not have to spend money. The PPI

panel also recommended inclusion of measures of risk of alcohol

dependence, household income and educational attainments to

ensure that the study was relevant to those who might be affected

the most and to be inclusive.

RESULTS

Participant characteristics

Of the 9995 individuals who completed the screening survey, 2852

met our eligibility criteria and were randomised. In total, 901 partici-

pants were allocated to AG, 846 participants were in NLG and 1105

were in UG. A total of 1640 participants completed the study

(i.e. finished baseline survey, shopping task and follow-up survey),

with no missing data for primary and secondary outcomes. After

removal of outliers (n = 2), primary analysis was conducted on data

from 1638 participants (see CONSORT flow diagram, Figure 2).

Forty-two percent (n = 1185) of participants who were random-

ised discontinued before finishing the study. Demographic character-

istics of these participants are reported in Table 1. We conducted a

Allocation

Analysis

Enrollment

F I GU R E 2 Consolidated Standards of Reporting Trials (CONSORT) flow diagram [31].

392 JIA ET AL.
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GLM to examine whether demographic characteristics and randomi-

sation allocation predicted participants dropping out. Participants in

the intervention groups were more likely to discontinued the study

compared to control (NLG vs. UG: OR = 1.34, 95% CI = 1.11–1.61,

P = 0.002; AG vs. UG: OR = 1.55, 95% CI = 1.29–1.86, P < 0.001),

but there was no differences in dropout in NLG and AG (NLG

vs. AG: OR = 0.86, 95%CI = −0.34 to 0.04, P = 0.13). Dropout was

more likely among those of older age (coefficient = 0.01, 95% CI =

0.001–0.012, P = 0.025) and with a higher household income

(£43 K–66 K: OR = 0.76, 95% CI = −0.54 to −0.02, P = 0.038;

≥66 K: OR = 0.74, 95% CI = −0.58 to −0.03, P = 0.032, reference:

£15–24 K).

Approximately half of study participants were females (51%,

n = 840), and the mean age of participants was 49 years old, 83% of

participants had a white background and with a median AUDIT-C

score of 5, indicating increasing risk of alcohol use disorders [33] (see

Table 1). There were 20 missing values for AUDIT-C scores (e.g. 5.4%

of the sample), and missingness was determined to be consistent with

missing completely at random (MCAR) via Little’s test (P = 0.42),

therefore, was addressed using listwise deletion in relevant analyses.

There were no significant differences between intervention groups

for demographic characteristics.

Primary outcome: Selection of the advertised product

Estimates produced by our fitted logistic regression showed that par-

ticipants in AG were more likely to select the alcoholic version of the

advertised product, compared to UG (OR = 1.62, 95% CI = 1.03–2.53,

P = 0.035) (see Table 2). However, these results did not remain signifi-

cant after adjustment for multiple comparisons using the Benjamini–

Hochberg method (BH-adjusted P = 0.11).

For selection of NoLo version of the advertised product, partici-

pants in NLG were more likely to select the NoLo version, compared

to UG (OR = 2.18, 95% CI = 1.24–3.91, BH-adjusted P = 0.022 unad-

justed P = 0.0072) (Figure 3).

T AB L E 1 Characteristics of trial participants by study conditions.

Characteristics Dropouts Alcohol group NoLo group Unrelated advert group Total Missing

n 1185 469 472 697 1638

Age, mean (SD) 52 (17)* 49 (17) 49 (16) 50 (17) 49 (17) 0

Gender, n (%)

Women 663 (53) 240 (51) 255 (54) 345 (50) 840 (51) 0

Men 546 (46) 227(48) 216 (46) 349 (50) 791 (48) 0

Other/prefer not to say 6 (5) 3 (1) <3 (0.2) 3 (0.4) −(0.3) 0

Ethnicity, n (%)

Asian or Asian British 36 (3) 21 (4) 32 (7) 26 (4) 79 (5) 0

Black, Black British, Caribbean or African 75 (6) 33 (7) 21 (4) 54 (8) 108 (7) 0

Mixed or multiple ethnic groups 68 (6) 28 (6) 19 (4) 37 (5) 84 (5) 0

Other/prefer not to say 11 (9) 7 (1) <3 (0.4) 4 (0.6) −(0.8) 0

White 995 (84) 380 (81) 398 (84) 576 (83) 1354 (83) 0

Education, n (%)

No university degree 844 (71) 313 (67) 300 (64) 444 (64) 1057 (65) 0

University degree 335 (28) 155 (33) 170 (36) 248 (36) 573 (35) 0

Prefer not to say 6 (0.5) <3 (0.2) <3 (0.2) 5 (0.7) −(0.5) 0

Household income, n (%)

<£15 K 112 (9) 25 (5) 32 (7) 49 (7) 106 (7) 0

£15 K–£24 K 197 (17) 79 (17) 66 (14) 74 (11) 219 (13) 0

£24 K–£32 K 190 (16) 68 (15) 71 (15) 112 (16) 251 (15) 0

£32 K–£43 K 189 (16) 76 (16) 74 (16) 118 (17) 268 (16) 0

£43 K–£66 K 220 (19)* 101 (22) 103 (22) 143 (21) 347 (21) 0

≥£66 K 211 (18)* 92 (20) 102 (22) 168 (24) 362 (22) 0

Prefer not to say 66 (6) 28 (6) 24 (5) 33 (5) 85 (5) 0

Alcohol use disorders identification test

Median (Q25, Q75) NA 5 (3, 7) 5 (3, 7) 5 (3, 7) 5 (3, 7) 20

Abbreviation: NoLo, alcohol-free or low alcohol.

*Statistically significant difference between participants who discontinued the study and participants who completed the study. Omitted numbers are to

protect anonymity of participants.
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Primary outcome: Selection of alcoholic and NoLo
versions having seen brand-matched advertisements

There was no substantive evidence that NLG participants were also

more likely to select the alcoholic version of the advertised product

compared to UG (OR = 1.48, 95% CI = 0.94–2.33, BH-adjusted

P = 0.13, unadjusted P = 0.089) (Figure 3, Table SC1).

Similarly, there was no substantive evidence that AG participants

were more likely to select a NoLo version of the drink than the UG

(OR = 1.43, 95% CI =0.76–2.68, BH-adjusted P = 0.26, unadjusted

P = 0.26).

Results from the sensitivity analyses were broadly similar to the

main results (see Table SC2).

Secondary outcome: Recall of advertisement, brand
and product

Approximately 73% of participants in AG and 71% of participants in

NLG remembered seeing an advertisement during the study (see

T AB L E 2 Study outcomes and characteristics of selected baskets by study conditions.

Outcomes
Alcohol
group NoLo group

Unrelated advert
group Total

Basket characteristics, mean (SD)

Total no. of products in basket 20.3 (14.2) 20.1 (14.9) 19.6 (13.6) 19.9 (14.2)

Total price of products in basket (£) 59.2 (45.1) 57.5 (37.9) 56.0 (47.8) 57.3 (44.3)

Outcome (primary): selection of the alcoholic and NoLo version of the advertised

product, n (%)

Selection of alcoholic version of the advertised product 43 (9) 40 (9) 41 (6) 124 (8)

Selection of NoLo version of the advertised product 20 (4) 30 (6) 21 (3) 71 (4)

Selected both versions of the advertised product 9 (2) 6 (1) 5 (1) 20 (1)

Outcome (secondary): selection of the alcoholic and NoLo products regardless of

brands, n (%)

Selection of any alcoholic product regardless of brands 357 (76) 348 (74) 503 (72) 1208 (74)

Selection of any NoLo product regardless of brands 107 (23) 125 (27) 142 (20) 374 (23)

Selected both alcoholic and NoLo products regardless of brands 91 (19) 101 (21) 118 (17) 310 (19)

Outcome (exploratory): energy (Kcal) selected in basket, mean (SD)

Energy (Kcal) selected in basket 12 297

(8884)

12 410

(8913)

11 791 (7961) 12 114

(8512)

Outcome (exploratory): policy support, mean (SD)

Policy supporta: alcohol advertising allowed 10.0 (2.5) 9.9 (2.5) 10.3 (2.4) 10.1 (2.4)

Policy supporta: brand advertising allowed 11.0 (2.7) 11.3 (2.4) 11.3 (2.6) 11.2 (2.5)

Policy supporta: NoLo advertising to young 6.0 (3.5) 5.6 (3.4) 5.9 (3.5) 5.8 (3.5)

Policy supporta: restrict alcohol advertising 8.3 (3.2) 8.1 (3.2) 8.1 (3.1) 8.1 (3.2)

Policy supporta: restrict brand advertising 7.9 (3.2) 7.8 (3.2) 7.7 (3.1) 7.8 (3.2)

Abbreviation: NoLo, alcohol-free or low alcohol.
aSums of responses to two questions (‘Do you support or oppose this policy?’ and ‘How acceptable do you find this policy?’), on 7-pt scales, with higher

scores representing higher support.

F I GU R E 3 Selection of the alcoholic and alcohol-free or low
alcohol (NoLo) version of the advertised products by study conditions.
AG, alcohol group; NLG, NoLo group; NoLo, alcohol-free or low
alcohol; UG, control.
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Table 3). Significantly fewer participants in UG (64%) recalled the

advertisement (3 × 3 χ2 = 13.06, P = 0.012, d.f. = 4). Among those

who recalled the advertisement, approximately 59% of participants in

each trial group recalled the brand that was advertised to them. There

were no significant differences between groups for recall of brand

(3 × 2 χ2 = 0.096, P = 0.95, d.f. = 2). Among those who recalled the

brand advertised, 96% of participants in AG recalled the product that

was advertised to them (i.e. 4% incorrectly reported seeing the NoLo

version), whereas just over half (56%) of participants in NLG recalled

the product that was advertised to them (i.e. 44% incorrectly reported

seeing the alcoholic version) (2 × 2 χ2 = 297.16, P < 0.001, d.f. = 2).

We conducted an additional sensitivity analysis to explore the dif-

ferences in the effect of NoLo adverts on the selection of NoLo ver-

sion of the advertised product, between people who correctly recalled

the advertised product and people who did not. Although underpow-

ered, we found no conclusive evidence (z = 1.89, P = 0.06) that the

effect size of NoLo advert on the selection of the NoLo version of

the product was stronger among those who recalled the advertised

product (OR = 1.90, 95% CI =0.87–4.20, P = 0.11), compared to those

who did not recall the advertised product.

Secondary outcome: Selection of any alcoholic and
NoLo products regardless of brands

For secondary analyses, estimates produced by our fitted logistic

regression suggested that there was no clear evidence that partici-

pants in AG were more likely to select any alcoholic products, regard-

less of brands, compared with UG (OR = 1.23, 95% CI = 0.94–1.61,

BH-adjusted P = 0.40, unadjusted P = 0.13) (Table 2). There is evi-

dence that participants in NLG were more likely to select any NoLo

products, compared with participants in UG (OR = 1.41, 95% CI =

1.07–1.85, BH-adjusted P = 0.045, unadjusted P = 0.015) (Figure 4,

Table SC3).

NoLo advertising had a very low and non-significant impact on

the selection of alcohol overall, and vice versa (participants in the

NLG selecting alcohol, compared to UG: OR = 1.08, 95% CI = 0.83–

1.41, BH-adjusted P = 0.56, unadjusted P = 0.56; participants in the

AG selecting NoLos, compared to UG: OR = 1.16, 95% CI = 0.87–

1.53, BH-adjusted P = 0.32, unadjusted P = 0.32).

Exploratory analysis: Policy support

Of all policy scenarios, companies being able to advertise NoLo prod-

ucts to young people and children under the age of 18 received the

least support (mean = 5.85, SD = 3.50) among our study population.

The support for companies being able to advertise brand-matched

NoLo products was the highest (mean = 11.20, SD = 2.55) (Table 2).

Exploratory (non–pre-specified) paired-sample t tests to exploring the

differences in support between scenarios suggested significant differ-

ences in the support for each policy scenarios (see Table SC4).

T AB L E 3 Recall of advertisement, brand and product by study conditions.

Recall of advertisement

n (% of all participants in this cohort)

AG NLG UG

Yes 340 (73) 333 (71) 445 (64)

No 80 (19) 85 (18) 159 (23)

Unsure 40 (9) 54 (11) 93 (13)

Recall of brand

Yes 278 (59) 280 (59) 408 (59)

No 191 (41) 192 (41) 289 (41)

Recall of the advertised product

Yes 267 (57) 158 (34) NA

No 202 (43) 314 (67) NA

Abbreviations: AG, alcohol group; NA, not applicable; NLG, NoLo group; NoLo, alcohol-free or low alcohol; UG, control.

F I G U R E 4 Selection of any alcoholic or NoLo products regardless
of brands by study conditions. AG, alcohol group; NLG, NoLo group;
NoLo, alcohol-free or low alcohol; UG, control.
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Exploratory analysis: Energy (Kcal) selected in basket

There was no evidence of differences between groups in the energy

(Kcal) from the alcoholic version of advertised products, the

energy (Kcal) from the NoLo version and total energy (Kcal) in shop-

ping basket, between study groups (all P > 0.05), with the exception

that NLG participants selected higher energy (Kcal) from NoLo version

of advertised products than those in UG (coefficient = 0.20, 95% CI =

0.055–0.34, Table SC5).

Exploratory analysis: Interaction between the impact
of NoLo adverts and risk of alcohol dependence
categories on the selection of any alcoholic and NoLo
products regardless of brands

We conducted an exploratory (not pre-specified) analysis of selections

made by participants in the NLG, compared to UG, by risk of alcohol

dependence, controlling for age, gender, ethnicity, education and

household income. This explored whether NoLo advertising in particu-

lar may change behaviours toward alcoholic products among individ-

uals at higher risk of alcohol dependence [35]. Full results are shown

in Tables SC6 and SC7. We note that this is likely to be

underpowered.

There was no evidence for a main effect on selection of any alco-

holic products by study condition (OR for NLG compared to

UG = 1.01, 95% CI = 0.66–1.54, P = 0.98). There was no substantive

evidence for the main effect of risk of alcohol dependence: those who

were at increasing risk (OR = 1.44, 95% CI = 0.96–2.18, BH-adjusted

P = 0.38, unadjusted P = 0.077), higher risk (OR = 1.44, 95% CI =

0.89–2.37, BH-adjusted P = 0.54, unadjusted P = 0.14) of alcohol

dependence and possible dependence (OR = 1.41, 95% CI = 0.59–

3.77, BH-adjusted P = 0.72, unadjusted P = 0.47) were more likely to

select any alcoholic products, regardless of brands, compared with

participants who were low-risk.

There was no substantial evidence suggesting that individuals in

NLG who were at increasing risk, higher risk of alcohol dependence

and possible dependence were more likely to select any alcoholic

product, or any NoLo product regardless of brands (all P > 0.05), com-

pared to those at low risk and in UG (Table SC7, Figure SC1).

DISCUSSION

We examined the impact of advertising the NoLo version of an exist-

ing alcoholic drink on the selection of both the alcoholic and NoLo

versions of products, in a simulated online supermarket setting. We

found strong evidence that NoLo beverage advertising might promote

selection of NoLo products (BH-adjusted P = 0.022), which, if used to

replace alcoholic beverages, would benefit public health. The direction

of effects was consistent with advertisements of NoLo beverages

(that share the same brand of established regular-strength alcoholic

beverages) also promoting the selection of the alcoholic beverages

themselves, albeit non-significant (BH-adjusted P = 0.13). However,

we found that among those who correctly recalled the advertised

brand, 96% of people in the alcohol group also correctly recalled the

advertised product, whereas 44% of people in the NoLo group

reported seeing an advert for the alcoholic version of the product

(P < 0.001).

Strengths and limitations

Our RCT had a relatively naturalistic setting including both subjective

and objective measures of behaviours of a UK-representative sample

and drew on best practice guidelines for PPI [36]. Embedding adverts

in a non-food-or-drink-related short video concealed the focus of the

study. Furthermore, we ensured questions about the advertisement

and advertising policy were only asked in the post-intervention sur-

vey, at which point behavioural outcomes could not be changed.

Our study was conducted in a simulated online supermarket that

closely resembled a real supermarket, but participants did not pay for

nor receive products. Some participants’ awareness of the experiment

setting might have introduced response/demand bias. Both factors

may influence the generalisability of our findings. The completion rate

of the study was approximately 57%, lower than typically reported by

a previous study with similar procedures (72%) [37]. The higher attri-

tion rate in our study was likely because of redirection time from Qual-

trics to the online supermarket and lost internet connection. Higher

attrition rates among people with higher incomes, who are more likely

to consume NoLo drinks [38], could result in fewer selections of NoLo

products (both advertised and in general), undermining the potential

effects of NoLo advertising. We included four of the biggest alcohol

brands in our study (47). Although this might limit generalisability to

other brands, our sensitivity analysis revealed that the main effects of

advertising on selection of targeted drinks remain the same even after

adjusting for the random effects of brands, suggesting that variation

across brands may be small to minimal. Finally, we only explored a cer-

tain type of advert (i.e. visual image), but considering the different

media (e.g. television, radio, social media) and types (e.g. visual, con-

tent) of advertising [8], future studies may extend this work and

explore a wider range of advertising media and modalities.

The effects of alcohol advertising

Previous evidence has established that alcohol advertising increases

consumption. A meta-analysis involving seven experimental studies of

758 participants found that viewing alcohol advertisements increased

immediate alcohol consumption relative to viewing non-alcohol adver-

tisements by approximately 0.99 to 1.57 units [39]. However, all of

these studies were conducted in student populations, albeit with a rel-

atively wide age range (16–45 years). Another systematic review of

13 longitudinal studies of over 38 000 young people also concluded

that alcohol advertising increases subsequent alcohol use [8]. Our

findings correspond with existing literature that viewing alcohol
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advertisements may increase the odds of selecting alcoholic bever-

ages in an experimental online supermarket, confirming the impact of

alcohol advertising on both purchasing and consumption across the

population.

NoLo advertising: Potentials and concerns

NoLo beverages, as an alternative to alcoholic beverages, are pro-

posed as a way to reduce population-level alcohol consumption [40].

An analysis of household purchasing data from 64 280 British house-

holds between 2015 and 2018 found that the introduction of low- or

no-alcohol beer was associated with a sustained decrease in pur-

chases of regular strength beer, indicating that NoLo beverages are

purchased as substitutes, not in addition to, regular-strength alco-

hol [41]. The role of advertising in shifting consumption from alcoholic

products to no- and low-alcohol alternatives remains uncertain. In our

study, we demonstrated that advertising NoLo beverages has the

potential to increase the odds of both selecting the advertised NoLo

products and selecting NoLo beverages in general in a simulated

online supermarket. This suggests that advertising NoLo beverages

might effectively encourage the purchasing of NoLo beverages.

Nonetheless, a concern for advertising NoLo beverages is the

effect of brand advertising on alcoholic beverage purchases [28]. In a

previous study in Thailand where non-alcoholic beverages (e.g. water

and soft drinks) shared the same branding as an established alcoholic

beverage (e.g. beer) were advertised, young people associated the

advertisements primarily with the alcoholic beverage [21]. In our

study, the NoLo beverage advertisements participants viewed closely

resembled the brand-matched alcoholic beverage advertisements. We

observed that participants in the NoLo group were equally likely to

recall the advertised brand as participants in the alcohol group, but a

significant proportion of them did not recognise that the advert was

for the NoLo version of the product. These results extended previous

literature that in the context of advertising brand-matched NoLo

beverages, people’s association with the advertising brand may

be stronger than their association with the product itself [21]. As

our inconclusive results suggest, its effects on behaviours are still

unclear.

Among people at greater risk of alcohol dependence, we did not

find conclusive evidence that viewing NoLo adverts altered selection

of any alcoholic drinks, regardless of brands. However, the direction

of effects was consistent with those at higher risk of alcohol depen-

dence, or with possible dependence having increased selections, com-

pared with those at low risk. Although these results are exploratory

and likely to be underpowered, they point to the possibility that NoLo

advertising may also encourage the purchasing of alcoholic beverages,

particularly in those at risk of alcohol dependence. Confirmation and

exploration in future studies is urgently needed, especially to deter-

mine whether NoLo advertising could have triggering effects for those

vulnerable to alcohol dependence [42].

The World Health Organization has suggested restricting adver-

tising associating no- and low-alcohol beverages with full-strength

similar brand products [43]. Implementing this suggestion may have

been slowed by an absence of evidence to demonstrate the impact of

brand sharing advertising on purchasing and consumption behaviours.

In this study, we found initial, albeit inconclusive, evidence that, in a

UK population, brand sharing advertising may have the potential to

influence behaviours in a manner that could favour the need for

restricting brand sharing NoLo advertising. The potential effects of

restricting such advertising as a population-level intervention should

be confirmed and explored further in future studies.

CONCLUSION

This study found novel evidence that exposure to NoLo beverage

advertisements may influence the recall, and potentially subsequent

purchasing, of brand-matched products. We also found that exposure

to NoLo beverage advertisements significantly increased selection of

NoLo beverages in general. These results first suggest the potential

for interventions to encourage consumption of NoLos, if these act as

substitutes to alcoholic beverages to reduce overall alcohol consump-

tion. They also indicate the potential challenges to separate the

effects of brand-sharing advertising to reduce the population expo-

sure to alcohol brands, which may also promote purchasing and con-

sumption of alcohol.
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