
This is a repository copy of Investigating the impact of ‘dark nudges’ on drinking intentions:
a between groups, randomized and online experimental study.

White Rose Research Online URL for this paper:
https://eprints.whiterose.ac.uk/204490/

Version: Published Version

Article:

Lewin, J. orcid.org/0000-0003-3688-4920, Field, M. orcid.org/0000-0002-7790-5559 and 
Davies, E. orcid.org/0000-0003-3577-3276 (2024) Investigating the impact of ‘dark 
nudges’ on drinking intentions: a between groups, randomized and online experimental 
study. British Journal of Health Psychology, 29 (1). pp. 272-292. ISSN 1359-107X 

https://doi.org/10.1111/bjhp.12698

eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/

Reuse 

This article is distributed under the terms of the Creative Commons Attribution (CC BY) licence. This licence 
allows you to distribute, remix, tweak, and build upon the work, even commercially, as long as you credit the 
authors for the original work. More information and the full terms of the licence here: 
https://creativecommons.org/licenses/ 

Takedown 

If you consider content in White Rose Research Online to be in breach of UK law, please notify us by 
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request. 



Br J Health Psychol. 2023;00:1–21.    | 1wileyonlinelibrary.com/journal/bjhp

Received: 28 December 2022 | Accepted: 26 September 2023

DOI: 10.1111/bjhp.12698  

A R T I C L E

Investigating the impact of ‘dark nudges’ on 

drinking intentions: A between groups, randomized 

and online experimental study

Joel Lewin1,2  |   Matt Field3  |   Emma Davies1

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction 
in any medium, provided the original work is properly cited.
© 2023 The Authors. British Journal of Health Psycholog y published by John Wiley & Sons Ltd on behalf of British Psychological Society.

1The Centre for Psychological Research, Oxford 
Brookes University, Oxford, UK
2Oxford Institute of Clinical Psychology Training 
and Research, The University of Oxford, Oxford, 
UK
3Department of Psychology, University of 
Sheffield, Sheffield, UK

Correspondence

Joel Lewin, The University of Oxford, Warneford 
Hospital, Oxford OX3 7JX, UK.
Email: joel.lewin@hmc.ox.ac.uk

Abstract

Objectives: This study explored how ‘dark nudges’ (tactics 
used in alcohol industry-funded responsible drinking cam-
paigns) affect drinking intentions, perceived source cred-
ibility and whether individual differences in perceptions of 
prototypical drinkers moderated these effects.
Design: Two 2 × 2 between-groups online experimental 
studies.
Methods: Study 1 (N = 164) presented three alcohol health 
messages per condition, comprising social norm (healthy/
unhealthy (“dark nudge”)) by frame (loss/gain). Study 2 
(N = 229) presented one message per condition, comprising 
cancer causality (single cause/multiple causes (dark nudge)) 
by funding disclosure (disclosure/non-disclosure (dark 
nudge)). Outcomes were drinking intentions and perceived 
source credibility. Exploratory analyses considered proto-
type perceptions as a between-subjects moderator.
Results: No significant effects of message frame, social 
norm, fundi or multiple cancer causality arguments on 
drinking intentions were found. In Study 2, in the dark 
nudge multiple cancer causality conditions, perceived source 
credibility was high when funding was undisclosed, but sig-
nificantly lower when it was disclosed. Exploratory analyses 
suggested effects were moderated by prototype similarity. 
In Study 1, higher perceived similarity to a heavy drinker 
and lower perceived similarity to a responsible drinker were 
associated with higher drinking intentions in the unhealthy 
norm/gain frame condition, but lower drinking intentions 
in the other conditions.
Conclusions: Framing, social norm, funding disclosure 
and multiple causality manipulations as tested in this study 
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BACKGROUND

Given that alcohol accounted for three million deaths worldwide in 2016 (World Health Organization 
[WHO], 2018), the WHO has targeted a 10% reduction in harmful alcohol use by 2025 (WHO, 2016). 
Nudges involve alterations to the choice architecture that harness systematic cognitive biases to guide 
behaviour in consumers' best interests without prohibiting options or changing financial incentives 
(Thaler & Sunstein, 2008). Nudge-type interventions have shown significant effects on alcohol pur-
chases through product placement (Nakamura et al., 2014) and warning labels (Zhao et al., 2020). 
Researchers have focused on optimizing alcohol warning labels and health messages through manipula-
tions of social norms (Park et al., 2020) and framing (Churchill et al., 2016).

However, nudges may also be harnessed to encourage choices that benefit the industry and harm 
consumers (Newall, 2019). Newall (2013), who first described these strategies as ‘dark nudges’, identi-
fied selective use of fonts in industry-led responsible gambling initiatives, which subvert the content 
of the warning messages presented (Newall et al., 2022). Experimental findings suggest that alcohol 
branding amplifies cognitive bias in alcohol purchasing decisions (Pennington et al., 2022).

Petticrew et al. (2020) suggested that dark nudges are prevalent in responsible drinking campaigns 
conducted by alcohol industry (AI) funded corporate social responsibility (CSR) groups, or Social 
Aspects/Public Relations Organizations (SAPROs; Babor, 2009). These groups state objectives such as 
reducing harmful drinking and claim independence from the industry that funds them (Drinkaware, n.d; 
Drinkwise, n.d.a). However, studies have suggested that their activities further AI interests, often at the 
expense of public health (Babor et al., 2018; McCambridge et al., 2014; Petticrew et al., 2016). Petticrew 
et al.'s (2020) review paper documents strategies such as framing alcohol consumption by its benefits 
rather than its costs, as seen in a Canadian SAPRO article listing “8 benefits of moderate drinking” 
(Éduc'alcool, 2017). The article suggests, “sticking to the recommended drinking guidelines will help 
you keep your weight under control!”, a frame that obscures the fact that the opposite is true com-
pared with not drinking at all. Petticrew et al.'s (2020) argument is supported by experimental find-
ings that participants reported significantly lower motivation to reduce alcohol consumption (Brennan 
et al., 2020) and drank significantly more in both a laboratory and bar context (Moss et al., 2015) after 
viewing SAPRO harm reduction advertisements compared with public health agency advertisements. A 
qualitative (Pettigrew, Biagioni, et al., 2016) and a quantitative study (Smith et al., 2006) both found that 
participants interpreted industry-funded responsible drinking advertisements as encouraging drinking 
and making it look fun. Smith et al. (2006) concluded that advertisements use strategic ambiguity to 
present ostensibly pro-health messages while actually benefiting industry sales and public relations.

did not exert a dark nudge effect on drinking intentions. 
However, the exploratory analyses suggest it could be hy-
pothesised that the types of messages used in alcohol in-
dustry-funded responsible drinking campaigns may result in 
greater drinking intentions among those who identify more 
as heavy drinkers and less as responsible drinkers. Perceived 
prototype similarity may be an important moderator of the 
impact of alcohol health messages that warrants further 
research. Study 2 suggests disclosure of industry funding 
guides judgements of the credibility of sources of mislead-
ing messages about alcohol and cancer.

K E Y W O R D S

alcohol labels, credibility, dark nudges, message framing, prototypes, 
responsible drinking, social norms
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Social norms and framing

Some experiments suggest gain-framed messages, highlighting the benefits of behaviour change, have a 
greater impact on drinking intentions (Park et al., 2020), especially among heavier drinkers (Kingsbury 
et al., 2015), whereas others suggest loss-framed messages, highlighting the costs of not changing a be-
haviour, are associated with greater motivation to drink less (Blackwell et al., 2018).

The social norm effect is hypothesised to work by nudging people to adjust their behaviour to con-
form to the presented norm (Thaler & Sunstein, 2008). Park et al. (2020) found that messages conveying 
healthy norms (‘The majority of college students drink an average of two or fewer drinks a week’) had 
the greatest effect on intentions to drink ‘responsibly’ (two or fewer drinks a week), which was ampli-
fied by a gain frame. Conversely, messages combining an unhealthy norm (‘The majority of college 
students drink an average of five or more drinks a week.’) with a loss frame were associated with the 
lowest responsible drinking intentions. This suggests a focus on unhealthy norms could serve as a dark 
nudge undermining the efficacy of responsible drinking messages, an effect that may be amplified by 
interactions with framing effects.

AI-funded CSR campaigns have framed survey data to focus on people who increased alcohol con-
sumption during the COVID-19 pandemic, even when the same data shows more people reduced con-
sumption (Drinkaware, 2020). For example:

Our new research out today reveals substantial patterns in the nation's drinking over the 
lockdown. One in 10 drinkers – equivalent to 4.6 million in the UK – drank more than 
normal throughout lockdown (March to August). 

(Drinkaware, 2020)

This may encourage compliance with the unhealthy behaviour and diminish the salience of the healthy 
behaviour. The unhealthy norm frame has sometimes been combined with a gain frame highlighting the 

Statement of Contribution

What is already known on this subject?

• Alcohol industry-funded responsible drinking campaigns fail to change drinking behaviours.
• Strategic use of social norms and framing in alcohol health messages influences drinking 

intentions and behaviours.
• Exposure to industry-sponsored messages increases uncertainty or false certainty about the 

links between alcohol and breast cancer.
• Knowledge of the source of funding for industry-sponsored health messages influences 

credibility judgements.

What does this study add?

• There was no overall significant dark nudge effect of framing, social norm or alternative 
causation argument on drinking intentions.

• Perceived credibility of the source of alcohol health messages obfuscating the links between 
alcohol and cancer is lower when industry funding is disclosed.

• Exploratory analyses suggested people who perceive themselves as more similar to a heavy 
drinker and less similar to a responsible drinker may be more vulnerable to dark nudge alco-
hol health messages.

• Exploratory analyses suggested prototype perceptions may moderate the impact of dark 
nudge messages on drinking intentions and should be explored further.
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benefits of drinking, for example, “50% report ‘coping’ as a reason for drinking alcohol” (Drinkaware 
IRL, 2020). As such, Study 1 sought to explore the effects of framing and social norms on drinking 
intentions in the types of messages used in AI SAPRO campaigns.

Cancer and funding disclosure

It has been suggested (Petticrew et al., 2018) that AI-funded campaigns misrepresent and omit evidence 
on the links between alcohol and cancer (particularly colorectal and breast cancer), presenting con-
founding misinformation that downplays risks and casts doubt on causality with “alternative causation” 
arguments (Maani et al., 2022) that emphasize risk factors other than alcohol. Drinkwise's website, for 
example, states:

Not all heavy drinkers get cancer as multiple risk factors are involved in the development 
of cancers including genetics and family history of cancer, age, environmental factors and 
behavioural variables, as well as social determinants of health. 

(Drinkwise, n.d.b)

Maani et al. (2022) found that exposure to industry-sponsored alternative causation messages signifi-
cantly increased uncertainty or false certainty about the links between alcohol and breast cancer com-
pared with exposure to non-industry-sponsored messages.

This is pertinent given that unambiguous cancer warning messages are associated with a greater like-
lihood to consider drinking less (Winstock et al., 2020). A quasi-experiment introduced warning labels, 
including messages highlighting links between alcohol and breast and colorectal cancer, to alcoholic 
beverages in one region of Canada (Zhao et al., 2020). The study was paused after one month following 
AI complaints about the cancer messages and was only permitted to resume without the cancer labels 
(Stockwell et al., 2020). Nonetheless, there was a significant increase in participants' awareness of links 
between alcohol and cancer (Hobin et al., 2020) and a population-level decline in alcohol consumption 
in the region (Zhao et al., 2020). This study therefore aimed to examine the impact of alcohol indus-
try-sponsored alternative causation messages.

Source credibility, comprising perceived expertise and trustworthiness, influences a message's im-
pact on explicit and implicit evaluations of commercial products (Smith et al., 2013) and on alcohol 
consumption (Harris et al., 2009). However, the discounting principle suggests a source's credibility 
can be undermined by disclosure of conflicts of interest such as payment (Sparkman Jr., 1982). This 
is potentially relevant insofar as SAPRO spokespeople, such as the members of Drinkaware's Medical 
Advisor Panel who frequently appear in campaign materials, receive an undisclosed annual retainer 
from Drinkaware (Sim et al., 2018). Brennan et al. (2017) found that the 84.1% of respondents who 
incorrectly believed Australian SAPRO Drinkwise received government funding had a more favourable 
perception of Drinkwise's trustworthiness, credibility and respectability than the 37% who were aware 
it received industry funding.

Prototype perceptions

Health interventions affect different people differently, yet moderators are poorly understood in al-
cohol labelling interventions (Hassan & Shiu, 2018). The social identity component of the Prototype 
Willingness Model (PWM; Davies & Todd, 2021) suggests people hold distinctive images of the type 
of person who engages in certain behaviours, and that one is more likely to engage in that risk be-
haviour if that prototypical image is evaluated favourably and perceived as more similar to oneself. 
Perceptions of prototypical heavy drinkers or non-drinkers are significant predictors of drinking be-
haviour (Davies, 2019; Davies & Todd, 2021), yet little research has explored their role as moderators of 
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message impact. Davies et al. (2022) found that the similarity and favourability of a responsible drinker 
prototype moderated the effect of different message frames on future drinking intentions. The current 
study therefore examined whether prototype perceptions moderate the impact of dark nudges on drink-
ing intentions.

To summarize, AI-funded responsible drinking campaigns are less effective than public health 
campaigns (Brennan et al., 2020), possibly due to dark nudges that undermine the effect of indus-
try-funded campaigns (Petticrew et al., 2020). However, there is little experimental research testing 
specific dark nudge mechanisms. Examination of descriptive reviews of AI-funded materials and 
previous research on alcohol health message efficacy led to the following pre-registered (https:// osf. 
io/ yun37/  ) hypotheses.

Study 1 primary hypotheses

H1. Healthy norm messages stating, “1 in 4 adults are drinking less since COVID-19” 
will be associated with lower overall drinking intentions than dark nudge unhealthy norm 
messages stating “1 in 4 adults are drinking more since COVID-19”.

H2. Gain frame messages will affect overall drinking intentions differently to loss frames. 
No direction is specified as previous findings are mixed.

H3. There will be an interaction between social norm and frame. No direction is speci-
fied as previous research is limited.

Study 2 primary hypotheses

H4. Messages with no disclosure of industry funding (dark nudge) will be associated with 
higher drinking intentions than messages with disclosure.

H5. Single causality messages will affect drinking intentions differently to dark nudge 
multiple causality messages. No direction was specified in the protocol, but based 
on the research published by Maani et al. (2022), it should be hypothesised that single 
causality messages will be associated with lower drinking intentions than multiple cau-
sality messages.

H6. There will be an interaction effect between cancer causality and disclosure of fund-
ing. More specifically, multiple causality will be associated with higher drinking intentions 
when combined with non-disclosure (dark nudge), but with lower drinking intentions when 
combined with disclosure.

Study 2 secondary hypothesis

H7. Perceived credibility will be higher and overall drinking intentions lower when 
funding disclosure is combined with a single causality message, but the opposite effects 
will be seen when funding disclosure is combined with a multiple causality message 
(dark nudge).
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Study 1 and 2 exploratory hypothesis

H8. Perceived prototype familiarity and similarity will moderate the effect of messages 
on overall drinking intentions.

METHODS

Design and procedure

Both Studies 1 and 2 used a 2 × 2 between-groups experimental design conducted online with Qualtrics 
survey software.

Study 1 comprised social norm (healthy/unhealthy) by frame (loss/gain). Study 2 comprised cancer 
causality (multiple causes/single cause) by funding disclosure (disclosure/non-disclosure).

Participants read a participant information sheet and confirmed consent. The information sheet did 
not mention dark nudges (see Supporting Information 3).

Participants submitted demographic information, alcohol consumption and prototype perceptions, 
before being randomized. Participants were instructed to read the messages carefully and think about 
the information.

In Study 1, participants viewed three messages, each displayed separately for 15 s, before completing 
drinking intention measures (see Figure 1). In Study 2, participants viewed one message for 30 s, then 
completed credibility measures on the same page and drinking intention measures on the next page (see 
Figure 2). The final debrief page gave participants the option to withdraw consent.

Ethical approval was granted by the Psychology Research Ethics Committee, Oxford Brookes 
University (reference number 2021/321). Hypotheses, methods and analyses were pre-registered on the 
Open Science Framework (https:// osf. io/ yun37/  ).

Participants

Participants aged 18 and over who drink alcohol at least once a fortnight and currently reside in the UK 
were recruited opportunistically through social media (see Supporting Information 1 for recruitment 
messages).

In total, 128 participants per study were required to provide 80% power for a medium effect size 
( f = .25) and an alpha level of .05, as calculated using Gpower. An extra 20% (26 participants per study) 
were added to account for possible incomplete responses. Therefore, each study aimed to recruit 154 
participants.

In Study 1, 59 responses were excluded because they did not complete the survey and four with-
drew consent on the debrief page, leaving 164 complete responses (54.9% women; mean age = 40.06, 
SD = 13.35, range = 21–75 years). In Study 2, 10 were excluded as incomplete and two withdrew con-
sent, leaving 229 participants (61.6% women; mean age = 41.83, SD = 13.81, range = 19–75 years). (See 
Tables S1 and S2 for full demographic data.)

In both studies, there were no significant differences between groups in terms of age, AUDIT-C 
scores or prototype perceptions, indicating randomisation was successful.

Stimuli

Message stimuli were created to imitate formats commonly used by SAPROs such as Drinkaware on 
social media (Drinkaware, 2020). See details in Supporting Information 2.
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In Study 1, the social norm message was the same for all three messages in each condition, with only 
one word changed between the healthy/unhealthy conditions: “1 in 4 adults are drinking less/more 
since COVID-19”.

The second part of the message stated a “top reason” why people engaged in the normative behaviour, 
in terms of either the positives gained (gain frame), or negatives avoided (loss frame). Three messages 
per condition were used to avoid the problem of stimulus sampling (Wells & Windschitl, 1999). Each 
condition presented a message about mood and stress, sleep and loneliness, in that order (see Figure S1 
for Study 1 stimuli).

In Study 2, the cancer causality variable had two conditions. The multiple causes condition described 
alcohol as one of many risk factors for cancer and emphasized the lack of scientific consensus. The sin-
gle-cause condition focused only on alcohol as a cause of cancer.

The funding disclosure variable was manipulated by either including (disclosure) or excluding 
(non-disclosure) a funding disclosure statement.

F I G U R E  1  Study 1 unhealthy norm/gain frame messages.
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A fictitious SAPRO name, ‘Drinkalert’ was created to avoid any confounding effects of pre-existing 
perceptions (Atkin et al., 2008). Messages are included in Figure S2.

Measures

Main outcome measures

Intentions
Behavioural intentions were measured in line with previous research on alcohol health messages and 
drinking intentions (Pettigrew, Jongenelis, et al., 2016).

Drinking intentions. Participants were asked: To what extent do you intend to do the following in the 
next two weeks:

• Have an alcoholic drink? (from 1 = ‘definitely do not intend to do this’ to 7 = ‘definitely intend to do 
this’).

• Get drunk?

These two scores were averaged to produce a drinking intention score.

Reduction intentions. Participants were asked:

• To what extent do you believe you should reduce the amount of alcohol you consume? (from 1 = not 
at all to 7 = to a great extent)

• To what extent do you think you will actually reduce the amount of alcohol you consume?

These two scores were averaged to produce a reduction intentions score.

F I G U R E  2  Study 2 messages for multiple causality/ disclosure condition, and single causality/non-disclosure condition.
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Overall drinking intentions. A composite overall drinking intentions score was produced by 
reversing reduction intentions and averaging it with drinking intentions. This composite score is 
the primary outcome variable used for confirmatory analysis. In Study 1 α = .278 and in Study 2 
α = .272.

Credibility. In Study 2, perceived credibility was measured using 7-point semantic differential 
scale items in line with previous research on perceptions of AI-funded CSR groups (Brennan 
et al., 2017).

Participants were asked: Please rate Drinkalert for how [credible]/[trustworthy]/[expert] you 
think they are. [1 = not credible – 7 = credible]/[1 = untrustworthy – 7 = trustworthy]/[1 = not expert 
– 7 = expert].

A composite credibility score was calculated by averaging the scores for credibility, expertise and 
trustworthiness (3 items, α = .931). This was used as the outcome variable and is henceforth referred to 
as perceived credibility.

Theory-based measures

Prototypes
In line with previous research (Davies, 2019) respondents were asked to think about someone the same 
age as them who is a typical heavy drinker and a typical responsible drinker. For each prototype partici-
pants rated favourability (1 = extremely negative; 7 = extremely positive) and perceived similarity to that 
imagined person (1 = not at all; 7 = very; see Supporting Information 3 for full instructions).

Demographics

The abbreviated three-question Alcohol Use Disorders Identification Test Consumption survey 
(AUDIT-C) was used to measure alcohol consumption (Reinert & Allen, 2007). Participants also com-
pleted information about their gender, age, ethnicity, education and occupation.

Analysis

Two-way ANOVAs were used to test for main effects and interactions in terms of intention vari-
ables in both studies and composite credibility in Study 2. Assumptions for two-way ANOVA analy-
ses were met. Post-hoc pairwise comparisons were conducted using Tukey's Honestly Significant 
Difference Test to explore significant effects. p-values were adjusted for multiple comparisons using 
Tukey's adjustment.

The PROCESS macro (Hayes, 2018) in SPSS was used to examine whether prototype perceptions 
moderated the effect of  message condition on overall drinking intentions. Message condition was entered 
as the independent multicategorical predictor variable (X) using indicator coding, which creates three vari-
ables with one baseline group compared with each other group. The baseline group was unhealthy norm/
gain frame in Study 1 and single causality/non-disclosure in Study 2. Overall drinking intentions were 
entered as the outcome variable (Y) and the prototype perception variable was centred and entered as 
the moderator variable (W). Separate moderation analyses were conducted for each prototype perception 
variable. Interactions of  p < .1 were explored visually and probed by comparing the differences between 
simple slopes by the condition at mean, high (M + 1SD) and low (M − 1SD) levels of  the prototype per-
ception variable.
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T A B L E  1  Descriptive statistics and ANOVA test statistics for Study 1 and Study 2.

n Statistic Overall drinking intentions Reduction intentions Drinking intentions Composite credibility

Study 1

Unhealthy gain 41 M (SD) 5.09 (.84) 2.82 (1.42) 4.99 (1.39)

Unhealthy loss 39 M (SD) 4.79 (1.17) 3.4 (1.72) 4.99 (1.26)

Healthy gain 42 M (SD) 4.7 (.96) 3.3 (1.52) 4.7 (1.22)

Healthy loss 42 M (SD) 4.65 (1) 3.39 (1.73) 4.69 (1.69)

Social norm F, p, �2
p

F = 2.887, p = .091, �2
p
 = .018 F = .904, p = .343, �2

p
 = .006 F = 1.76, p = .187, �2

p
 = .011

Frame F, p, �2
p

F = 1.221, p = .271, �2
p
 = .008 F = 1.821, p = .179, �2

p
 = .011 F = .001, p = .977, �2

p
 = 0

Social Norm × Frame F, p, �2
p

F = .579, p = .448, �2
p
 = .004 F = .939, p = .334, �2

p
 = .006 F = .001, p = .98, �2

p
 = 0

Study 2

Multiple causality/disclosure 56 M (SD) 4.42 (.96) 3.5 (1.56) 4.34 (1.5) 2.88 (1.36)

Multiple causality/
non-disclosure

58 M (SD) 4.51 (.92) 3.58 (1.71) 4.6 (1.33) 4.47 (1.68)

Single causality/disclosure 56 M (SD) 4.62 (1.28) 3.34 (1.72) 4.57 (1.57) 3.96 (1.63)

Single causality/non-disclosure 59 M (SD) 4.48 (.88) 3.58 (1.46) 4.55 (1.57) 4.15 (1.41)

Cancer causality F, p, �2
p

F = .382, p = .537, �2
p
 = .002 F = .129, p = .72, �2

p
 = .001 F = .207, p = .65, �2

p
 = .001 F = 3.532, p = .061, 

�
2

p
 = .015

Disclosure F, p, �2
p

F = .022, p = .883, �2
p
 = 0 F = .572, p = .45, �2

p
 = .003 F = .38, p = .538, �2

p
 = .002 F = 19.29, p < .001, 

�
2

p
 = .079

Multiple causality × Disclosure F, p, �2
p

F = .705, p = .402, �2
p
 = .003 F = .155, p = .695, �2

p
 = .001 F = .52, p = .472, �2

p
 = .002 F = 11.957, p = .001, 

�
2

p
 = .05

Bold values indicate p < .05.

 20448287, 0, Downloaded from https://bpspsychub.onlinelibrary.wiley.com/doi/10.1111/bjhp.12698 by University Of Sheffield, Wiley Online Library on [23/10/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License
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R ESULTS

Study 1

Descriptive statistics

Overall drinking intentions were highest in the unhealthy norm/gain frame condition (M = 5.09, 
SD = .84) and lowest in the healthy norm/loss frame condition (M = 4.65, SD = 1; see Table 1).

Primary hypotheses

The main effect of social norm on drinking intentions was not significant, F(1, 160) = 2.89, p = .091, 
�
2

p
 = .018 (see Table 1 and Figure 1). Neither was there a significant main effect of frame, F(1, 160) = 1.22, 

p = .271, �2
p
 = .008, nor a significant interaction between social norm and frame, F(1, 160) = .58, p = .448, 

�
2

p
 = .004. As such, H1, H2 and H3 were not supported.

Exploratory analyses

Prototype perception moderation analyses
Neither heavy drinker favourability nor responsible drinker favourability significantly moderated the 
effect of message conditions on drinking intentions.

However, heavy drinker and responsible drinker similarity both significantly moderated the effect 
of message condition on drinking intentions (see Table 2). Figure 3 shows that at low levels of heavy 
drinker similarity, overall drinking intentions were similar across conditions, with no significant dif-
ferences in simple slopes. However, higher levels of perceived heavy drinker similarity and lower per-
ceived responsible drinker similarity were associated with higher drinking intentions in the unhealthy 
norm/gain frame condition, but lower drinking intentions in the other conditions. At high levels of 
heavy drinker similarity (4.97), simple slopes comparison indicated the effect of the unhealthy norm/
gain frame was significantly different to the healthy norm/loss frame (b = −.86, t = −2.76, p = .006) and 
healthy norm/gain frame (b = −.70, t = −2.21, p = .029).

The inverse effect was seen for responsible drinker similarity (see Figure 4). At lower levels of re-
sponsible drinker similarity (2.95), the effect of the unhealthy norm/gain frame was significantly dif-
ferent to the healthy norm/loss frame (b = −.75,  t = −2.32,  p = .022) and unhealthy norm/loss frame 
(b = −.64, t = −2.09, p = .038).

Study 2

Descriptive statistics

Overall drinking intentions were similar across conditions, but highest in the single causality/disclo-
sure condition (M = 4.62. SD = 1.28) and lowest in the multiple causality/disclosure condition (M = 4.42, 
SD = .96; see Table 1).

Perceived credibility was lowest in the multiple causality/disclosure condition (M = 2.88, 
SD = 1.36) and highest in the multiple causality/non-disclosure condition (M = 4.47, SD = 1.68; see 
Table 1).
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F I G U R E  3  Overall drinking intentions by condition with heavy drinker similarity (mean-centred) as moderator at three 
levels- mean and 1SD above and below.

T A B L E  2  Results of Study 1 exploratory moderation analyses exploring whether perceived similarity to a heavy drinker 
or responsible drinker moderated the impact of the condition on drinking intentions with unhealthy norm/gain frame 
messages as the reference group.

Coefficient SE t p Lower CI Upper CI

Heavy drinker similarity

Constant 5.12 .16 32.55 <.001 4.81 5.43

Unhealthy norm/loss frame −.32 .22 −1.43 .154 −.76 .12

Healthy norm/gain frame −.41 .22 −1.86 .064 −.84 .02

Healthy norm/loss frame −.45 .22 −2.05 .042 −.89 −.02

Heavy drinker similarity .14 .1 1.36 .176 −.06 .33

Heavy drinker similarity × Unhealthy norm/loss frame −.16 .16 −1.04 .301 −.47 .15

Heavy drinker similarity × Healthy norm/gain frame −.18 .13 −1.34 .183 −.44 .09

Heavy drinker similarity × Healthy norm/loss frame −.25 .13 −1.94 .054 −.51 .00

Responsible drinker similarity

Constant 5.10 .16 32.83 <.001 4.79 5.40

Unhealthy norm/loss frame −.22 .22 −.98 .331 −.66 .22

Healthy norm/gain frame −.40 .22 −1.86 .065 −.84 .03

Healthy norm/loss frame −.45 .22 −2.08 .039 −.88 −.02

Responsible drinker similarity −.06 .10 −.56 .576 −.26 .14

Responsible drinker similarity × Unhealthy norm/loss 
frame

.27 .14 1.92 .057 −.01 .55

Responsible drinker similarity × Healthy norm/gain 
frame

.14 .14 .96 .339 −.15 .42

Responsible drinker similarity × Healthy norm/loss 
frame

.19 .14 1.33 .185 −.09 .48
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    | 13DARK NUDGES AND DRINKING INTENTIONS

Primary hypotheses

There was no significant main effect of cancer causality on overall drinking intentions, F(1, 225) = .38, 
p = .537, �2

p
 = .002, or disclosure, F(1, 225) = .02, p = .883, �2

p
 = .000 and no significant interaction effect, 

F(1, 225) = .71, p = .402, �2
p
 = .003 (see Table 1). As such, H4, H5 and H6 were not supported.

Secondary hypothesis

Perceived credibility
There was a significant small-to-medium size interaction effect between causality and disclosure in 
terms of perceived credibility, F(1, 225) = 11.96, p = .001, �2

p
 = .050 and a significant medium size main 

effect of disclosure, F(1, 225) = 19.29, p < .001, �2
p
 = .079, but no significant main effect of causality, F(1, 

225) = 3.53, p = .061, �2
p
 = .015 (see Table 1 and Figure S3).

Post-hoc tests showed perceived credibility was significantly lower in the multiple causality/disclosure 
condition (M = 2.88, SD = 1.36) than in the multiple causality/non-disclosure condition (M = 4.47, SD = 1.68, 
p < .001), the single causality/disclosure condition (M = 3.96, SD = 1.63, p = .001) and the single causality/
non-disclosure condition (M = 4.15, SD = 1.41, p < .001). This partially supports H8 (see Table S3).

Exploratory analyses

Prototype perceptions moderation analyses
Neither heavy drinker nor responsible drinker favourability moderated the effect of conditions on over-
all drinking intentions. However, perceived similarity to both a heavy and a responsible drinker moder-
ated the relationship between message condition and overall drinking intentions (see Table 3).

F I G U R E  4  Overall drinking intentions by condition with responsible drinker similarity (mean-centred) as moderator at 
three levels- mean and 1SD above and below.
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Figure 5 shows that greater perceived heavy drinker similarity was associated with lower drinking 
intentions relative to lower perceived heavy drinker similarity in all conditions except for single causal-
ity/non-disclosure, in which the opposite was seen. Simple slopes analysis indicated that at low levels 
of heavy drinker similarity, there was a significant difference in the effect of single causality/non-dis-
closure compared with single causality/disclosure (b = −.64, t = 2.35, p = .02), with drinking intentions 
greater in the single causality/non-disclosure group at higher levels of heavy drinker similarity, but lower 
in the single causality/disclosure condition.

Symmetrical moderation effects were seen for responsible drinker similarity (see Figure 6). Simple 
slopes analysis indicated that at high levels of responsible drinker similarity, the difference in the effect 
of single causality/non-disclosure compared with single causality/disclosure approached statistical sig-
nificance (b = .51, t = 1.91, p = .058).

DISCUSSION

Study 1

There were no significant effects of social norm or frame on drinking intentions and no significant 
interaction. The primary hypotheses were therefore not supported.

T A B L E  3  Results of Study 2 exploratory moderation analyses exploring whether perceived similarity to a heavy drinker 
or responsible drinker moderated the impact of the condition on drinking intentions with single causality/non-disclosure 
messages as the reference group.

Coefficient SE t p Lower CI Upper CI

Heavy drinker similarity

Constant 4.46 .13 33.69 <.001 4.20 4.72

Multiple causality/disclosure −.04 .19 −.19 .848 −.41 .34

Multiple causality/non-disclosure .05 .19 .27 .790 −.32 .42

Single causality/disclosure .11 .19 .60 .549 −.26 .49

Heavy drinker similarity .10 .08 1.35 .179 −.05 .25

Heavy drinker similarity × Multiple 
causality/disclosure

−.15 .11 −1.35 .178 −.36 .07

Heavy drinker similarity × Multiple 
causality/non-disclosure

−.23 .11 −2.14 .033 −.44 −.02

Heavy drinker similarity × Single 
causality/disclosure

−.31 .11 −2.69 .008 −.53 −.08

Responsible drinker similarity

Constant 4.46 .13 33.42 <.001 4.20 4.72

Multiple causality/disclosure −.04 .19 −.21 .833 −.42 .33

Multiple causality/non-disclosure .05 .19 .28 .779 −.32 .42

Single causality/disclosure .12 .19 .64 .526 −.26 .50

Responsible drinker similarity −.10 .09 −1.16 .247 −.27 .07

Responsible drinker 
similarity × Multiple causality/
disclosure

.09 .13 .68 .495 −.16 .34

Responsible drinker 
similarity × Multiple causality/
non-disclosure

.22 .12 1.83 .069 −.02 .45

Responsible drinker similarity × Single 
causality/disclosure

.25 .12 2.07 .040 .01 .49

Bold values indicate p < .05.
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    | 15DARK NUDGES AND DRINKING INTENTIONS

This could suggest that social norm and framing manipulations do not serve as dark nudges in AI-
funded campaigns. Concerns about small effect sizes in social norm interventions have been raised 
(Foxcroft et al., 2015).

However, it may reflect the fact this study explored the suboptimal (Brennan et al., 2020) messages 
featured in industry-funded campaigns, in contrast to typical alcohol health message studies that seek to 
identify messages optimal for intentions and behaviour change (Blackwell et al., 2021). The messages in 

F I G U R E  5  Overall drinking intentions by condition with heavy drinker similarity (mean-centred) as moderator at three 
levels- mean and 1SD above and below.

F I G U R E  6  Overall drinking intentions by condition with responsible drinker similarity (mean-centred) as moderator at 
three levels- mean and 1SD above and below.

 2
0

4
4

8
2

8
7

, 0
, D

o
w

n
lo

ad
ed

 fro
m

 h
ttp

s://b
p

sp
sy

ch
u

b
.o

n
lin

elib
rary

.w
iley

.co
m

/d
o

i/1
0

.1
1

1
1

/b
jh

p
.1

2
6
9
8
 b

y
 U

n
iv

ersity
 O

f S
h
effield

, W
iley

 O
n
lin

e L
ib

rary
 o

n
 [2

3
/1

0
/2

0
2
3
]. S

ee th
e T

erm
s an

d
 C

o
n
d
itio

n
s (h

ttp
s://o

n
lin

elib
rary

.w
iley

.co
m

/term
s-an

d
-co

n
d
itio

n
s) o

n
 W

iley
 O

n
lin

e L
ib

rary
 fo

r ru
les o

f u
se; O

A
 articles are g

o
v

ern
ed

 b
y

 th
e ap

p
licab

le C
reativ

e C
o

m
m

o
n

s L
icen

se



16 |   LEWIN et al.

this study required themes that could be framed as both costs and benefits of drinking more and drink-
ing less, and therefore could not include themes that are most effective in reducing drinking, such as 
specific diseases (Dimova & Mitchell, 2022). As such, the healthy norm messages were essentially ham-
strung. Matching the message content allowed direct comparison of mechanisms without confound-
ing effects of different content, but does not offer insights into the differential effects of AI-funded 
campaign messages compared with optimally designed messages, which would also differ in content. 
Studies comparing actual SAPRO messages with public health messages have found lower motivation to 
reduce alcohol consumption (Brennan et al., 2020) and greater alcohol consumption (Moss et al., 2015) 
after exposure to SAPRO messages compared with public health messages. Moss et al. (2015) exposed 
participants to actual SAPRO posters in a simulated bar environment, a naturalistic setting that con-
trasts with the artificial experimental context of the present study, another possible explanation for the 
present null findings.

Study 2

There were no significant effects of message disclosure or cancer causality on drinking intentions and 
no interaction. As such, the primary hypotheses were not supported.

However, there was a significant main effect of disclosure and a significant interaction between dis-
closure and cancer causality in terms of perceived source credibility. In the clear, factual, single causality 
condition, there was no difference in perceived credibility when funding was disclosed or undisclosed. 
However, in the “dark nudge” multiple causality condition, when AI funding was disclosed, perceived 
credibility was significantly lower than in all other conditions. This is consistent with the discounting 
principle, by which the perceived trustworthiness of a spokesperson is diminished by disclosure of 
payment (Sparkman Jr., 1982). It is also consistent with findings that alcohol company sponsorship of 
an anti-drink driving message leads people to infer ulterior motives (Szykman et al., 2004), and that 
for ambiguous smoking cessation messages, markers of industry sponsorship result in lower perceived 
credibility (Byrne et al., 2012).

Therefore, this work builds on other recent work exploring the effect of the transparency of AI 
funding and the credibility of alcohol-related marketing information (Brennan et al., 2017; Petticrew 
et al., 2020).

Prototype perceptions

Although both studies found no overall significant effects of the messages on drinking intentions, the 
exploratory moderation analyses found effects conditional on prototype similarity.

In Study 1, greater perceived similarity to a heavy drinker prototype and lower perceived similarity 
to a responsible drinker prototype were associated with lower drinking intentions in the healthy norm 
conditions, but higher drinking intentions in the unhealthy norm/gain frame condition, suggesting 
these participants were more vulnerable to this dark nudge. In theory, these participants should benefit 
most from a responsible drinking campaign, given perceived personal relevance predicts the impact of 
alcohol health messages (Pettigrew, Jongenelis, et al., 2016). Indeed, these participants benefitted most 
from healthy norm messages, yet were most adversely impacted by AI campaign-style messages present-
ing an unhealthy norm and the benefits of drinking. Given findings of enhanced recall for feedback that 
confirms one's self-conception (Swann & Read, 1981), these dark nudge messages possibly reinforced 
their identity as heavy drinkers and justified their unhealthy behaviours.

In Study 2, exploratory analyses suggested that, in the clear, factual single cancer causality conditions, 
greater perceived heavy drinker similarity and lower responsible drinker similarity were associated with 
lower drinking intentions when funding was disclosed, but higher drinking intentions when funding 
was undisclosed. This may be explained by findings that low-prestige sources can be highly persuasive 
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when arguing against their self-interest (Walster et al., 1966), and that sources can be more persuasive 
when presenting arguments contrary to those which participants would expect them to make (Eagly 
& Chaiken, 1975). It could be hypothesised from these exploratory findings that among participants 
who perceive themselves as more similar to a heavy drinker prototype and less similar to a responsible 
drinker prototype, messages clearly describing the links between alcohol and cancer would be associated 
with lower drinking intentions when industry funding is disclosed, while exposure to messages focus-
ing on unhealthy norms and the benefits of drinking alcohol would be associated with higher drinking 
intentions, echoing Petticrew et al.'s (2020) suggestions, but specifically for this group. Future research 
should test these hypotheses.

The present study builds on previous work demonstrating the important moderating role played by 
prototype willingness (Davies et al., 2022).

Strengths and limitations

This study only measured perceived credibility and intentions as outcome variables. Behavioural inten-
tions are a useful but imperfect predictor of health behaviours (Webb & Sheeran, 2006). The composite 
score in this study had poor internal reliability. In addition, the first reduction intentions item—“To 
what extent do you believe you should reduce the amount of alcohol you consume”—could be inter-
preted as measuring normative perceptions, rather than intentions. Future research should use more 
standardized intentions measures with established reliability and validity (Francis et al., 2004), should 
measure drinking intentions before and after message exposure to quantify changes in intentions 
(Pettigrew, Jongenelis, et al., 2016) or should measure actual drinking behaviours.

In Study 2, credibility questions preceded intentions questions, which may have primed participants 
to critically evaluate the message with rational System 2 thinking, thereby diminishing any impact on 
intentions via intuitive System 1 thinking (Kahneman, 2011). Future research could present intentions 
questions before credibility questions. Also, the moderation analyses were exploratory. Future research 
should pre-register the moderation hypotheses that emerged from this study and be powered to detect 
moderation effects, which this study was not.

A strength is the novel exploration of AI funding disclosure on credibility and drinking intentions 
and prototype perceptions as moderators.

Implications

Alcohol SAPROs disseminate information with the stated objective of reducing harmful drinking 
(Drinkaware, n.d; Drinkwise, n.d.a). However, exploratory analyses in Study 1 suggest it could be hy-
pothesised that some messages used in such campaigns- specifically those presenting an unhealthy 
norm and the benefits of drinking- may adversely impact certain crucial groups, namely those iden-
tifying more as heavy drinkers and less as responsible drinkers. Although the messages examined did 
not comprehensively reflect those used in SAPRO campaigns, this hypothesis echoes concerns about 
possible adverse impacts of AI-funded health campaigns (Babor et al., 2018; McCambridge et al., 2014; 
Petticrew et al., 2020).

Study 2 has implications for the question of whether AI funding should be disclosed in SAPRO cam-
paigns. Given that source credibility was perceived as significantly lower when obfuscating messages 
were combined with funding disclosure, an obligation to disclose funding could serve as a safeguard 
that both prevents consumers being misled and motivates SAPROs to avoid obfuscating messages al-
together. This is important given widespread misperceptions about these groups' funding (Brennan 
et al., 2017; Pettigrew, Biagioni, et al., 2016) and findings that exposure to AI-funded messages increases 
uncertainty and false certainty about the links between alcohol and breast cancer (Maani et al., 2022). 
In the clear, factual single causality conditions, funding disclosure made no difference to perceived 

 2
0

4
4

8
2

8
7

, 0
, D

o
w

n
lo

ad
ed

 fro
m

 h
ttp

s://b
p

sp
sy

ch
u

b
.o

n
lin

elib
rary

.w
iley

.co
m

/d
o

i/1
0

.1
1

1
1

/b
jh

p
.1

2
6
9
8
 b

y
 U

n
iv

ersity
 O

f S
h
effield

, W
iley

 O
n
lin

e L
ib

rary
 o

n
 [2

3
/1

0
/2

0
2
3
]. S

ee th
e T

erm
s an

d
 C

o
n
d
itio

n
s (h

ttp
s://o

n
lin

elib
rary

.w
iley

.co
m

/term
s-an

d
-co

n
d
itio

n
s) o

n
 W

iley
 O

n
lin

e L
ib

rary
 fo

r ru
les o

f u
se; O

A
 articles are g

o
v

ern
ed

 b
y

 th
e ap

p
licab

le C
reativ

e C
o

m
m

o
n

s L
icen

se



18 |   LEWIN et al.

credibility and enhanced these messages' impact on drinking intentions among those identifying as 
more similar to heavy drinkers and less similar to responsible drinkers. This suggests that when pro-
viding clear, factual information, SAPROs would not lose credibility from disclosure messages and may 
indeed enhance their campaigns' impact among these important groups.

CONCLUSION

Taken together, these studies contribute to the growing body of research exploring whether AI-funded 
responsible drinking campaigns are at best suboptimal, and at worst, harmful (Brennan et al., 2020; 
Maani et al., 2022; Moss et al., 2015; Petticrew et al., 2020). The present studies did not find that social 
norm, framing, alternative causation or funding disclosure manipulations presented in an artificial ex-
perimental context significantly affected drinking intentions. However, Study 2 found that disclosure 
of industry funding significantly affected judgements of source credibility in messages about the links 
between alcohol and cancer. The exploratory moderation analyses provide hypotheses regarding the 
type of people who are most vulnerable to dark nudges in AI-funded campaigns. The exploratory mod-
eration analyses suggest prototype perceptions merit further research as moderators of alcohol health 
interventions.
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