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ARTICLE INFO ABSTRACT

Handling Editor: Cecilia Cheng In rich, dynamic information environments, health-promotion messages are often viewed in close spatial and/or
temporal proximity to thematically-related messages which may be congruent or contradictory in valence and
source. For instance, young adults frequently encounter competing alcohol-related content from alcohol brands
and health officials, partygoing peers and concerned parents. Which voices prevail when encountered in close

succession and why? While persuasion research focuses on optimizing individual message types (e.g., anti- or

Keywords:
Alcohol craving
Anti-alcohol messages

Persuasion s . e . R . .1:

Alcohol marketing pro-alcohol messages), a?ute, within-situation message com.petmon is underexplored, limiting the. predictability
Emotions of message effects. We directly compared effects of competing message types to understand relative effects and
Relatability examined emotional responses and perceived relatability of message content as potential mechanisms underlying
Similarity message competition. Across three studies (N = 468), participants viewed a large sample of messages (N = 190)
Relevance of different types (pro-, anti-, and non-alcoholic messages from professional and peer sources). Using within-

subject designs, we measured the relative impact of these message types on alcohol craving and mechanisms
driving these effects. Pro-alcohol messages were more impactful than anti-alcohol messages, especially among
frequent binge drinkers. Although emotional responses and perceived relatability with the alcohol-related con-
tent were relevant mechanisms for both pro- and anti-alcohol message effects, both mechanisms were more
strongly coupled to craving in response to pro- (vs. anti-alcohol) messages. Results demonstrate the importance
of studying acute message competition and highlight potential areas of interference between message types (e.g.,
when emotional anti- and pro-alcohol messages are viewed in close proximity).

1. Introduction

Persuasive messages live largely unexplored “social lives”. Within
rich, dynamic information environments, they encounter and compete
with their “peers” - thematically related messages in close spatial and
temporal proximity that are congruent or conflicting in content and
source (Stautz and Marteau, 2016; Young et al., 2018). Such encounters
have become more frequent in algorithm-driven social media environ-
ments where users may see related, yet contrasting messages, such as
alcohol ads and anti-drinking campaigns, within a few scrolls. Alcohol
occupies conflicting societal roles: social catalyst (Duckworth et al.,
2021), economic asset (Jernigan, 2009), and major health risk (OECD,
2016). Consequently, young adults navigate a saturated landscape of
competing voices: from brands and health officials to partygoing peers
and concerned parents. What message prevails when a professional

anti-alcohol ad is closely followed by a peer’s party pictures, and why?
Such acute message competition remains underexplored but can
meaningfully shape decision-making and the integration of new infor-
mation into existing world views. This has practical implications for
public health policy. For instance, is it more effective to inject
anti-alcohol content or restrict pro-alcohol messaging on social media?
Across three studies, we examine relative effects of competing
alcohol-related content varying in valence (pro- vs. anti-alcohol) and
source (peer vs. professional) on alcohol craving in young adults, and
explore mechanisms underlying acute message competition.

1.1. Acute message competition in complex information environments

Acute message competition refers to spatially and/or temporally
proximal exposure to thematically related messages vying for attention
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and influence. Existing persuasion research generally isolates message
types (e.g., studying exclusively pro-, Jernigan et al., 2017 or
anti-alcohol messages, Young et al., 2018) and only indirectly accounts
for competing messages by controlling for baseline attitudes of message
recipients. Baseline attitudes are formed by cumulative exposure to
messages over long periods of time, a process that is theoretically
distinct from acute, within-situation competition between related mes-
sages. Although no comprehensive framework directly models acute
message competition, interdisciplinary theories provide a foundation.
Classic models such as the Reasoned Action Approach (Fishbein and
Ajzen, 2010) posit that decision makers integrate diverse relevant inputs
(e.g., norms and attitudes) to derive intentions and behaviors. Impor-
tantly, next to stable attitudes, they consider currently salient cues
(Berkman et al.,, 2017) for instance specific beliefs activated by
persuasive messaging (Hornik et al., 2019) or, as highlighted by the
Focus Theory of Normative Conduct (Cialdini et al., 1990), salient social
norms. These frameworks explain why acute message competition oc-
curs, but a full understanding of its processes and consequences requires
further research on specific competitive scenarios, including relative
influence (relative effect sizes across message types), suppression, and
amplification of message effects by the presence of other messages.

Currently, persuasion research examines only a narrow slice of this
theoretical space. The Two-Step Flow model (Katz and Lazarsfeld, 1955)
and recent expansions such as the Social Interface Model (Pettigrew
et al., 2018) cover (peer-produced) interpersonal communication about
(professional) media content. Interpersonal discussions, including those
about alcohol (Hendriks et al., 2012) can amplify campaign impact
(Jeong and Bae, 2017) or suppress it through negative framing (David
et al., 2006). Yet, even in this well-established research line, we lack
tools to predict and manipulate specific outcomes of acute message
competition scenarios. More broadly, most forms of acute message
competition remain ignored and disciplinary silos (separated by the-
matic focus, methods, and theories) persist in the context of
alcohol-related messages: studies on peer influence (Borsari and Carey,
2001) rarely consider professional messages (Jeong and Bae, 2017);
research on pro-alcohol messages (Jernigan et al., 2017) rarely considers
anti-alcohol content and vice versa.

To directly examine acute alcohol-related message competition, we
immersed young adults in a rich information environment containing
messages from professionals and peers with pro- and anti-alcohol
valence (images and text depicting positive or negative experiences
related to alcohol consumption, respectively) and control messages
about positive experiences with non-alcoholic beverages. We quantified
relative effects of competing message types on alcohol craving, a key
predictor of consumption (Ramirez and Miranda, 2014). Craving is
sensitive to message exposure (Stautz and Marteau, 2016) and can be
reliably measured in repeated trials, facilitating comparisons of multiple
message exposures within individuals.

RQ1. What are the relative effects of alcohol-related messages varying
in valence (pro- vs. anti- vs. non-alcoholic) and source (professional vs.
peer-produced) on alcohol craving?

1.1.1. Message valence effects on alcohol craving

Do pro- or anti-alcohol messages have stronger effects on alcohol
craving? While anti-alcohol videos outperformed pro-alcohol videos in
one study (Stautz and Marteau, 2016), a conceptual replication (Stautz
et al.,, 2017) showed an (insignificant) advantage of pro-alcohol mes-
sages. These inconsistent results are based on a small,
non-representative set of alcohol-related messages and between-subjects
designs (one message type per person), limiting their informativeness
for the current investigation.

Instead, interdisciplinary theory supports competing hypotheses
regarding the relative effects of pro- and anti-alcohol messages. One
perspective suggests that pro-alcohol messages may outperform anti-
alcohol messages. Alcohol consumption is common among young

Social Science & Medicine 387 (2025) 118658

adults, shaped by peer behavior and pervasive pro-alcohol norms
(Borsari and Carey, 2001; Duckworth et al., 2021). Pro-alcohol mes-
sages, thus, depict realistic, familiar, and personally relevant scenarios
(e.g., parties), highly persuasive message characteristics according to
the Message Interpretation Process Model (Eintraub et al., 1997).
Further, by aligning with social norms, pro-alcohol messages implement
principles of the Social Norms Approach (Perkins, 2003), creating
credible social pressure to emulate depicted behaviors. In contrast,
anti-alcohol messages often depict extreme, rare scenarios (e.g., cata-
strophic accidents), rarely feature relatable abstaining role models
(Dunstone et al., 2017), and may be counter-attitudinal for typical
drinkers (Fairlie et al., 2016). This can reduce attention (Nickerson,
1998), induce cognitive dissonance (Festinger, 1957), and, ultimately,
resistance (Brehm and Brehm, 1981; Ringold, 2002). Optimism bias
(Mezulis et al., 2004) can further undermine anti-alcohol messaging as
individuals overestimate their likelihood of experiencing positive over
negative drinking outcomes (Morris et al., 2024). Conversely,
anti-alcohol messages may outperform pro-alcohol messaging. Strong
pro-alcohol norms and high alcohol marketing budgets (Jernigan, 2009)
explain the disproportionately high prevalence of pro-alcohol content
online (Hendriks et al., 2016) and offline (Scholz et al., 2019). In such
one-sided environments, anti-alcohol content may be particularly
salient. Moreover, high arousal emotions such as fear elicited by
anti-alcohol messages are powerful persuasive tools (Witte, 1992).

1.1.2. Effects of message source on alcohol craving

Do professional or peer-produced messages have stronger effects on
alcohol craving? Both influence alcohol consumption (e.g. Bruijn et al.,
2016; Moreno and Whitehill, 2014) but relative effect sizes are un-
known. Existing theory supports competing hypotheses. On average,
professional messages benefit from superior production quality and
structured design processes (e.g., formative research, Hornik et al.,
2019), supporting stronger arguments. In contrast, peer-produced con-
tent often lacks explicit persuasive intent and professional skill sets,
leading to more ambiguous, lower-quality messaging. According to the
Elaboration Likelihood Model (Petty and Cacioppo, 1986), professional
messages can enhance persuasive processing through both the central
route (through strong argumentation) and the peripheral route (through
high production quality).

However, peer-produced messages may outperform professional
content by being less manipulative and more autonomy-supportive
(Hendriks et al., 2018). The Persuasion Knowledge Model suggests
that audiences resist overt persuasive intent (Friestad and Wright,
1994), especially when perceived as controlling (Brehm and Brehm,
1981). Further, Social Identity Theory (Tajfel and Turner, 1979) sug-
gests that messages delivered by in-group members who share a social
identity are more persuasive.

1.1.3. Interaction effects of message source by valence on alcohol craving

Prior work highlights that interaction effects of message source and
valence are plausible, but suggests competing directional hypotheses.
First, peer messages may have stronger effects in pro-alcohol compared
to anti-alcohol contexts, because pro-alcohol social models match
frequent real-world observations and dominant norms while anti-
alcohol models often depict rare, less relatable scenarios (Perkins,
2003). Second, Source Credibility Theory (Hovland et al., 1953) sug-
gests a persuasive advantage for trustworthy sources with high exper-
tise. This may benefit professional rather than peer-produced
anti-alcohol messages given their trustworthy expert sources like public
health agencies. Conversely, professional pro-alcohol content may be
mistrusted due to financial interests. Third, while professional and
peer-produced pro-alcohol messages depict similar social imagery (e.g.,
parties, Hendriks et al., 2018), anti-alcohol content differs more by
source. Professional anti-alcohol content generally highlights strong
negative emotions (Dunstone et al., 2017), whereas peer-generated
anti-alcohol messages may use mixed emotions, for instance depicting
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drinking mishaps humorously. This reflects Benign Violation Theory
(McGraw and Warren, 2010), which posits that norm violations can
elicit amusement if perceived as non-threatening, potentially weakening
deterrent effects.

1.2. Mechanisms of acute message competition

Understanding underlying mechanisms is essential to predict mes-
sage effects across contexts and inform interventions. Mechanisms of
individual message types are well-studied. Yet, to understand acute
message competition, comparative work is essential, examining whether
competing messages act through overlapping or distinct processes and
contrast their relative success in engaging key mechanisms. Mechanistic
overlap increases the potential for interference between messages
encountered in close proximity, but remains virtually unexplored. We
examine emotions and perceived relatability as particularly relevant
mechanisms of alcohol-related message effects.

RQ2. What are the relative effects of alcohol-related messages varying
in valence and source on emotional responses and perceived relatability
and does the relationship between these mechanisms and alcohol
craving differ by message type?

1.2.1. Emotions

Emotions are key drivers of health behaviors, including alcohol
craving and consumption (Sher and Grekin, 2007), and are frequently
targeted by persuasive messages (Nabi, 2017). Anti-alcohol messaging
emphasizes negative outcomes of consumption such as accidents (fear)
caused by drunk drivers (guilt) or inappropriate behavior (shame;
Becheur et al., 2007). In contrast, pro-alcohol messaging highlights
positive themes like partying and relaxation (happiness; Morgenstern
et al., 2015). To meaningfully compare emotions across message types,
we focus on broad classes of positive and negative emotions, following
prior work (Stautz et al., 2017).

Which message types elicit the strongest emotions? Existing
theory (reviewed in detail above) supports competing predictions. For
instance, anti-alcohol content may elicit stronger emotions due to high-
arousal negative themes, yet could underperform if receivers resist
counter-attitudinal, controlling messages. Similarly, strategically
designed, unambiguous professional messages may induce stronger
emotions, whereas peer-produced messages may resonate more due to
higher relatability which may activate personal memories. Interaction
effects are also plausible: As discussed above, pro-alcohol messages may
be more emotionally consistent across sources than anti-alcohol mes-
sages, because the strong negative appeals of professional anti-alcohol
messaging are difficult to match in peer-produced messages due to
pro-alcohol normative pressures.

Does the effect of emotional responses on alcohol craving differ
by message type? Emotional responses to both pro- and anti-alcohol
messages determine message effectiveness (Becheur et al., 2007; Chen
et al., 2005), but relative effect sizes remain unexplored. Communica-
tion theory suggests messages that match recipients’ emotional expec-
tations are more persuasive (Mann et al., 2004). Emotional congruence
enhances attention and simplifies persuasive processing by utilizing
pre-existing cognitive-emotional pathways. Given regular exposure to
alcohol-related content, audiences likely expect pro-alcohol messages to
induce positive and anti-alcohol messages to elicit negative emotions.
We expect these congruent emotions to be most closely coupled with
craving.

H1l. When comparing pro- to anti-alcohol messages, positive
emotional responses will be more strongly (H1a) and negative emotional
responses will be less strongly (H1b) associated with alcohol craving.

A key open question is whether the overall intensity of emotions is
more important for the effectiveness of pro- or anti-alcohol messaging.
Again, prior work supports competing hypotheses. Extending the
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congruence argument, the message type with higher average emotion-
ality may depend more on the emotional pathway to persuasiveness, but
prior work does not clearly identify whether pro- or anti-alcohol mes-
sages are more emotional (see above). Alternatively, it could be the
more salient (negative) emotions that stand out in, on average, (posi-
tive) pro-alcohol information environments that impact momentary
craving more strongly. This view implies particularly strong effects of
negative anti-alcohol messages. We will further examine parallel source
effects, but are not aware of relevant prior work that can support
directional hypotheses.

1.2.2. Relatability

Relatability—perceptions that a message depicts scenarios or in-
dividuals that are personally relevant or similar—is another important
mechanism of persuasion. This operational definition integrates
frequently studied concepts such as personal relevance and similarity
with depicted characters that impact persuasion through similar path-
ways. Tailoring content to match audience experiences (e.g., by
depicting similar others or referencing receivers personal experiences) is
a widely used persuasion strategy (Lustria et al., 2013) that can enhance
attention and message impact. The Prototype Willingness Model
(Gibbons et al., 2020) further suggests that socially driven behaviors,
like alcohol consumption, can be triggered through depictions of
behavioral prototypes (the kind of person or situation commonly asso-
ciated with alcohol), especially when they are perceived as similar and
favorable.

Which message types are most likely to be perceived as relat-
able? While direct empirical evidence is lacking, the greater prevalence
of pro-alcohol content described above suggests that:

H2. Pro-alcohol messages will be perceived as more relatable than
anti-alcohol messages.

While the paucity of relevant prior work does not support direc-
tional, a priori hypotheses, there is reason to suspect source and valence
by source interaction effects on relatability. While peer-produced con-
tent may be inherently relatable, professional campaigns often inten-
tionally design relatable content (Lustria et al., 2013). Professional
anti-alcohol messages may form an exception by depicting extreme
scenarios, which could lead to interaction effects between source and
valence.

Does the effect of relatability on alcohol craving differ by mes-
sage type? Relatability has known positive effects on message effec-
tiveness across domains (Falk and Scholz, 2018).

H3. Greater relatability of pro-alcohol messages will be associated
with increased alcohol craving (H3a), while greater relatability of anti-
alcohol messages will be associated with decreased alcohol craving
(H3b).

The relative size of these effects is currently unknown, but crucial to
understand the potential for acute message competition. In parallel,
relative effects of relatability on craving for professional and peer-
produced messages remain unexplored and will be examined here. To
our knowledge, existing work does not yet support directional hypoth-
eses through theoretical or empirical contributions.

1.3. Current study

In sum, we explore the relative effects of alcohol-related messaging
varying in valence and source on alcohol craving (RQ1). Prior work has
extensively examined effects of individual message types, but has not
compared their effect sizes. Interdisciplinary theory supports competing
hypotheses regarding the effects of both valence and source dimensions.
In addition, we explore overlap between message types in terms of their
reliance on emotional and relatability pathways to influence alcohol
craving (RQ2). Specifically, we examine how successful different mes-
sage types are in engaging each mechanism and how strongly each
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mechanism is linked to alcohol craving across message types. We are not
aware of prior work comparing the mechanistic pathways of competing
alcohol-related messages.

2. Method

We conducted three online, within-subjects experiments in English-
speaking young adults who consume alcohol, the target group of our
message sample (see below). Study la measured alcohol craving and
mechanism-related responses to a broad range of professional and peer-
produced pro- and anti-alcohol messages reflecting the current media
environment. Study 1b introduced non-alcoholic comparison condi-
tions. Study 2 conceptually replicated Studies la/b using a subset of
alcoholic messages and a different task design. All participants provided
informed consent and study procedures were approved by an ethical
review board at the University of Amsterdam (Protocol #2020-PC-
12672).

2.1. Reproducibility package

The studies reported here were not pre-registered. Measures, data,
and analysis code are available on our OSF page (https://osf.io/cg3fn/
files). This reproducibility package includes descriptions and sources
of all stimuli. Original stimuli are available upon request. Only Study 2
participants completed additional measures concerning orthogonal
research questions about meat consumption (see reproducibility
package).

2.2. Study la

2.2.1. Participants

Participants (N = 325) meeting the eligibility criteria (aged 18-35,
consumed > 1 unit of alcohol/average week) were recruited on the
panel platform Prolific. For participant characteristics, see Table 1.

2.2.2. Messages

We generated 160 alcohol-related messages (40 per Valence: pro/
anti-alcohol x Source: professional/peer-produced condition). This
large message set enhances the representativeness of our results and
minimizes case-category confounds (Kim and Cappella, 2019b).

A convenience sample of images was purposefully sampled from
public Instagram posts and prior research. Pro- and anti-alcohol images
portrayed alcohol (consumption) positively or negatively, respectively.
Professional messages were sampled from Instagram pages of businesses
(e.g., alcohol brands) and international, English-language anti-(binge)
drinking campaigns studied in prior research (Scholz et al., 2019).

Table 1
Sample characteristics.
Study 1a Study 1b Study 2
Gender (N)
Female 105 58 37
Male 216 34 13
Non-binary 3 0
Prefer not to say 1 0
Age (M, SD, 23.71, 4.11, 24.73 (4.06), 19- 20.04 (1.99), 18-25
Range) 18-35 36
Alcohol Mode: 2x/ Mode: 2x/week, -
consumption week, Range: Range: never-
(past year) never-daily daily
Binge drinking Mode: 1-2x/ Mode: 2-3 days/ -
(past year) year, Range: month, Range:

never-daily never-daily
AUDIT - - M = 8.18 (medium
risk), SD = 4.95,

Range = 1-25

Note. AUDIT = Alcohol Use Disorder Identification Test (Saunders et al., 1993).
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Peer-produced messages were sampled from public Instagram accounts
of 'normal’ users. Images were chosen to highlight excessive consump-
tion (e.g., exuberant situations like parties, consumption of high-proof
alcohol or large quantities, or displays of consequences of excessive
consumption). Hashtags were manipulated to reinforce condition (e.g.,
using brand names, campaign slogans, or commonly used hashtags) and
to balance the amount of text across conditions. Stimuli were embedded
in templates resembling Instagram posts (Supplementary Figure S1).

2.2.3. Procedure

Each participant viewed 12 randomly chosen messages, imple-
menting a 2 Valence (pro vs. anti-alcohol) x 2 Source (professional vs.
peer-produced) full-factorial design. After each message exposure, par-
ticipants rated their current alcohol craving, manipulation check items
(see Supplementary Materials), emotional responses, and relatability.

2.3. Study 1b

2.3.1. Participants
Participants (N = 92) were recruited according to the Study 1la
procedure (descriptive statistics in Table 1).

2.3.2. Messages

We supplemented the Study la message sample by generating 30
non-alcoholic messages (15/source condition) mirroring the Study la
message sampling and design procedures. Non-alcoholic messages
depicted (the consumption of) non-alcoholic beverages positively and
were matched to the Study 1a alcoholic messages in that they depicted
exuberant situations like dancing and large groups laughing or de-
pictions of large beverage quantities.

2.3.3. Procedure

Each participant viewed 12 randomly chosen messages from the full
samples of alcoholic (4/person) and non-alcoholic (8/person) messages,
implementing a 3 Valence (pro vs. anti vs. non-alcoholic) x 2 Source
(professional vs. peer-produced) full-factorial design. As in Study 1la,
participants rated their current alcohol craving, manipulation check
items (see Supplementary Materials), emotional responses, and relat-
ability after each message exposure.

2.4. Study 2

2.4.1. Participants

Participants (N = 50) meeting the eligibility criteria (age > 18, has
“experiences with drinking alcohol in your life”) were recruited from our
university’s student subject pool (descriptive statistics in Table 1).

2.4.2. Messages

A subset of 88 messages (N = 22 per valence * source condition) of
alcohol-related messages used in Study 1a/b served as stimuli in Study 2.
To answer an orthogonal, exploratory research question, we generated
two versions of each message, messages designed as Instagram posts as
used in Studies 1a/b and messages designed to resemble Google search
results with text as search terms instead of hashtags. Because media
context effects were not significant, we collapse across platform types.

2.4.3. Procedure

Serving as conceptual replication of Studies 1a/b and pilot study for
follow-up neuroimaging work, Study 2 employed an automatically
paced task optimized for the functional neuroimaging environment.
Each participant completed 88 trials (Supplementary Figure S2), con-
sisting of message exposure (5 s), brief fixation period (a blank screen
with a centered cross which participants were asked to focus on while
resting briefly), standardized beverage cue and craving rating (image of
alcoholic — 56-87 trials/person - or non-alcohol — 1-32 trials/person —
beverages; 4 s), between-trial fixation. Standardized (non-)alcohol cues
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were sampled from the Amsterdam Beverage Picture Set (Pronk et al.,
2015). After the first 2 s of cue exposure, participants rated their craving
for the beverage displayed by the cue.

As such, this task implemented a 2 Valence (pro vs. anti-alcohol) x 2
Source (professional vs. peer-produced) x 2 Cue type (alcoholic vs. non-
alcoholic) design.

2.5. Self-report measures

In Studies 1a/b, craving was measured immediately after message
exposure: “Looking at this post makes me want to drink alcohol today.”
(Likert-type scale: 1 = Not at all, 7 = Very much). In Study 2, craving
was assessed after exposure to (non-)alcoholic beverages cues: “Imagine
holding this drink. Rate: [Looking at this post] makes me want to drink
this” (Likert-type scale: 1 = Not at all, 5 = Very much).

Emotional responses were assessed in Studies 1a/b with two items:
“To what extent does this post make you feel the following?” [positive/
negative] (Likert-type scale: 1 = Not at all, 7 = Very much).

Relatability was assessed with two items in Studies 1a/b: “To what
extent do you agree or disagree with the following statements? This post
... " [shows people that are like me/shows a situation I'm familiar with]
(Likert-type scale: 1 = Totally disagree, 7 = Totally agree). Supple-
mentary Table 1 reports descriptive statistics.

Drinking and binge drinking frequency were assessed using two
items based on the NIAAA’s “Task Force on Recommended Alcohol
Questions” (adjusted for European drink sizes; NIAAA, 2003) to mini-
mize survey length for the online panel participants recruited in Study
la/b, and using the longer AUDIT (Saunders et al., 1993) for the uni-
versity sample in Study 2.

2.6. Data analysis

A relatability index was created by averaging the “like me” and
situational familiarity ratings per trial (correlation of item scores: r =
0.75). Because craving scales differed across studies, craving was z-
scored in analyses including data from both Study 1 and 2.

Because the three datasets provide several opportunities for (con-
ceptual) replication and to pool data across studies to enhance statistical
power, we analyzed data by RQ or H rather than by study. The within-
subjects data were analyzed using multi-level regression models as
implemented in R’s ImerTest package (Kuznetsova et al., 2019), ac-
counting for nesting within participants, messages, and, where appli-
cable, studies. Marginal means and post-hoc pairwise comparisons were
computed using R’s emmeans package (Lenth, 2022). Model equations
are reported in relevant tables or the results section.

2.7. Power and replicability

Per study, trial numbers per person were chosen for optimal partic-
ipant burden and to guarantee sufficient independent ratings per mes-
sage to generate valid message evaluations (Kim and Cappella, 2019a;
Study 1a: M = 24.52 ratings/message, SD = 0.95; Study 1b: M = 4.84,
SD = 2.33 for alcoholic messages, which were already evaluated in
Study 1a, M = 24.53, SD = 4.14 for non-alcoholic messages; Study 2: all
messages rated by all 50 participants).

We confirmed statistical power post-hoc using simR (1000 simula-
tions) for the most complex effects of interest. Study 2 was powered to
detect small interaction effects of conditions on craving (beta = 0.2,
power = 81.70 %, 95 %CI(79.16, 84.05)). Studies 1 a/b, while under-
powered alone, support these Study 2 effects through conceptual repli-
cation. Analyses concerning emotions and relatability, pooling data
across Studies 1 a/b, were well powered to detect small interactions
between condition and mechanism on craving (beta = 0.2, power =
100.0 % 95 %CI[99.63, 100.0]).
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3. Results

Manipulation checks in Study 1a/b confirmed that the stimuli were
perceived as intended according to the valence and source manipula-
tions (see Supplementary Materials).

3.1. RQI: Valence and source effects on alcohol craving

First, we examined relative effects of message valence (pro- vs. non-
vs. anti-alcohol) on alcohol craving using Study 1b data (the only study
including non-alcoholic messages). Results show a significant influence
of valence on craving (Table 2, Fig. 1A). Pro-alcohol messages (Mmarginal
= 1.22, 95 % CI[1.06,1.39]) significantly enhanced standardized
alcohol craving relative to non-alcoholic messages (Mmarginal = —0.23,
95 % CI[—0.37,—0.08]; estimate = —1.45, SE = 0.1, p < 0.001). The
effect of anti- (Mmarginal = —0.29, 95 % CI[-0.45,—0.12]) compared to
non-alcoholic messages was substantially smaller and not significantly
different from zero (estimate = —0.06, SE = 0.09, p = 0.807). Table 2
shows that the strong valence effect (pro- > anti-alcohol) on alcohol
craving replicates across all three studies.

Furthermore, in Study 2, we conducted a specificity test, examining
whether our stimuli manipulated alcohol craving as opposed to the
general urge to consume beverages. We found a significant interaction
between valence and cue type (whether participants rated their urge to
consume alcoholic or non-alcoholic beverages per trial). Craving for
non-alcoholic beverages was lower after viewing pro- compared to anti-
alcohol messages (Table 2, Fig. 1B).

Using emmeans, we found no main effects of source across all three
studies (Study la: estimate = 0.01, SE = 0.04, p = 0.847, Study 1b:

Table 2
Condition effects on standardized craving (B [95 % CI], p-value).
effect term Study 1a Study 1b Study 2
fixed Intercept —0.53 [-0.63;- —0.31 [-0.53;- —0.50 [-0.62;-
0.43],p = 0.091, p = 0.38],p =
<0.001 0.006 <0.001
fixed Valence 1: pro- 1.06 [ 0.95; 1.46 [ 1.17; 0.85 [ 0.75;
alcohol 1.18],p = 1.76], p = 0.95],p =
<0.001 <0.001 <0.001
fixed Valence 2: non- —0.04 [-0.30;
alcoholic 0.23],p =
0.791
fixed Source: —0.03 [-0.15; 0.05 [-0.25; —0.03 [-0.13;
professional 0.09], p = 0.34],p = 0.071,p =
0.602 0.759 0.545
fixed Cue Type: non- 1.23[1.11;
alcoholic 1.34],p=
<0.001
fixed Valence 1 x 0.05 [-0.12; 0.10 [-0.32; 0.08 [-0.06;
Source 0.21],p = 0.51],p = 0.22],p =
0.586 0.641 0.265
fixed Valence 2 x 0.19 [-0.19;
Source 0.57],p =
0.323
fixed Valence 1 x Cue —1.54 [-1.68;-
Type 1411, p=
<0.001
fixed Source x Cue —0.02 [-0.15;
Type 0.11],p=
0.795
random  pID Intercept 0.54 0.39 0.34
random  sID Intercept 0.23 0.30 0.12
random  Residual 0.62 0.69 0.82

@ Note. pID = participant ID; sID = stimulus ID; Model equations: Study 1a & b:
Standardized alcohol craving ~ valence * source + (1 |participant) + (1|stim-
ulus), where valence has two categories (pro/anti-alcohol) in Study 1a and an
additional third category.

(non-alcoholic) in Study 1b. Study 2: Standardized craving (alcoholic and non-
alcoholic) ~ valence * source + valence * cue type + source * cue type + (1]
participant) + (1 |stimulus).
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Study 2 (Craving Scale 1-5)
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Fig. 1. Average beverage craving by stimulus valence and binge drinking habits; A. Alcohol craving in Studies 1a/b by valence condition, B. Alcohol and non-
alcoholic craving in Study 2 by valence condition, C. Alcohol craving in Study 1b by valence condition and binge drinking frequency. Error bars represent stan-

dard errors.

estimate = —0.14, SE = 0.08, p = 0.082, Study 2: estimate = 0, SE = 0.04,
p = 0.985) and Table 2 shows no evidence of interactions between
source and valence.

3.1.1. Drinking habits and message receptivity

A possible explanation for the ineffectiveness of anti-alcohol (vs.
non-alcoholic) messages is that anti-alcohol messages often target high
risk (binge) drinkers and may not resonate with low risk drinkers. Yet,
an additional multi-level regression model fit to Study 1b data (Fig. 1C,
Supplementary Table S5) shows that those who reported higher binge
drinking frequency, on average, reported higher alcohol craving and a
higher sensitivity to pro-alcohol (vs. non-alcoholic), but not to anti-
alcohol messages.

3.2. RQ2: Mechanisms

Next, we examined the extent to which different message types
succeeded in engaging emotional responses and relatability as well as
differences across message types in the relationship between each

mechanism and alcohol craving.

3.2.1. Emotions

To examine differences in emotionality across message types in
Studies la/b, we fit two multi-level regression models regressing
negative and positive emotions, respectively, on valence, source, and
their interaction, accounting for random intercepts across participants,
stimuli and studies. Pro-alcohol messages were associated with more
positive (B = 2.19, 95% CI[1.9,2.47], p < 0.001) and less negative (B =
—2.09, 95%CI[-2.42,—-1.77], p < 0.001) emotional responses than
anti-alcohol messages. Professionally produced messages evoked more
negative emotions than peer-produced messages (B = 0.43, 95%CI
[0.11,0.76], p = .009), which was qualified by an interaction with
valence (B = —0.6, 95 %CI[—1.06,—0.15], p = .01) such that the source
effect was only present for anti-alcohol messages. Fig. 2A further shows
no substantial differences in the overall emotionality of messages
varying in valence and source. For instance, the strength of negative
responses to anti-alcohol messages (Mean = 4.03, SD = 2.1) is roughly
matched by the strength of positive responses to pro-alcohol messages
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(Mean = 3.72, SD = 2.08).

Table 3 (left) shows relationships between emotional responses to
message exposure and alcohol craving by message conditions in Studies
la/b. On average, positive emotional responses to alcohol-related
messages increased alcohol craving and negative emotional responses
decreased alcohol craving. Further confirming H1a, positive emotions
were more strongly positively associated with craving for pro- vs. anti-
alcohol messages. Yet, targeted emotions did not universally act as
stronger pathways towards craving across all messages. In contrast to
H1b, the negative effect of negative emotional responses on craving was
also stronger for pro-compared to anti-alcohol messages (Fig. 2B).
Emotional responses did not interact with source.

3.2.2. Relatability

To test average condition differences in perceived relatability, we fit
a multi-level regression model to Study 1a/b data regressing relatability
on valence, source, and their interaction, accounting for random in-
tercepts across participants, stimuli and studies. Confirming H2, pro-
alcohol messages were perceived as more relatable than anti-alcohol

messages (B = 1.7, 95%CI[1.47,1.93], p < .001), with pro-alcohol
messages being almost as relatable as non-alcoholic information
(Fig. 2C). We did not find significant effects of source or a source by
valence interaction.

Table 3 (right) shows relationships between message relatability and
alcohol craving by message conditions in Studies 1a/b. In partial support
of H3, relatability enhanced the intended effects of pro-, but not anti-
alcohol messages. Specifically, relatability was more strongly posi-
tively associated with alcohol craving in pro-compared to anti-alcohol
messages. However, the effect of relatability on alcohol craving
remained positive in response to anti-alcohol messages (Fig. 2D). Again,
we did not find source by relatability interactions.

4. Discussion

Within rich, dynamic information environments, persuasive mes-
sages are in acute competition with thematically related messages
encountered in close spatial and temporal proximity. Competitors may
be congruent or conflicting in content and source. In the context of
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Table 3

Relationship between grand mean-centered positive and negative emotions in
response to alcohol-related messages (“Emotion Effect”) and perceived relat-
ability of the messages (“Relatability Effect”) and alcohol craving in Studies 1a/b
by message type).

effect Emotion Term Emotion Relatability Relatability
Effect Term Effect
fixed Intercept 2.1 [1.98, Intercept 1.74 [1.61,
2.21],p< 1.87], p < 0.001
0.001
fixed Positive 0.32 [0.28, Relatability 0.25 [0.21,
emotions 0.36], p < Index (RI) 0.29], p < 0.001
(PosEmo) 0.001
fixed Negative —0.05 [-0.08,
emotions —0.01], p=
(NegEmo) 0.005
fixed Valence: pro- 0.79 [0.67, Valence: pro- 1.44 [1.31,
alcohol 09],p< alcohol 1.56], p < 0.001
0.001
fixed Source: 0.05 [-0.04, Source: 0.24 [0.12,
professional 0.14],p = professional 0.36], p < 0.001
0.27
fixed PosEmo x 0.22 [0.18, RI x Valence 0.27 [0.23,
Valence 0.27],p < 0.32], p < 0.001
0.001
fixed NegEmo x —0.09 [-0.14, RI x Source —0.01 [-0.05,
Valence —0.04],p < 0.03], p=0.523
0.001
fixed PosEmo x 0.01 [-0.03,
Source 0.05], p =
0.508
fixed NegEmo x —0.02 [-0.05,
Source 0.02], p =
0.429
random  pID Intercept 0.76 pID Intercept 0.79
random sID Intercept 0.22 sID Intercept 0.31
random  Study intercept 0 Study 0
Intercept
random  Residual 0.98 Residual 1.06

4 pID = participant ID; sID = stimulus ID; Trials displaying non-alcoholic stimuli
in Study 1b are excluded from these analyses. Emotion model equation: alcohol
craving ~ positive emotions * valence + negative emotions * valence + positive
emotions * source + negative emotions * source + (1|participant) + (1|stim-
ulus) + (1|study); Relatability model equation: alcohol craving.

~ relatability * valence + relatability * source + (1|participant) + (1|stimulus)
+ (1|study).

alcohol, young adults navigate a competitive landscape shaped by
alcohol brands and health officials, partygoing peers and concerned
parents. What message prevails when a professional anti-alcohol ad
competes with a peer’s party pictures, and why? Across three studies, we
asked: What are the relative effects of alcohol-related messages varying
in valence and source on alcohol craving? Are these effects driven by
similar or different psychological mechanisms across message types?

4.1. Pro-alcohol messages are more impactful than anti-alcohol messages

We found that pro-alcohol messages substantially increased craving
compared to non-alcoholic and anti-alcohol messages. Anti-alcohol
messages were significantly less impactful than pro-alcohol messages
and did not reduce craving relative to non-alcoholic messages. This adds
to sparse and inconsistent previous findings on whether pro- (Stautz
et al., 2017) or anti-alcohol (Stautz and Marteau, 2016) messages are
more effective.

We discuss three explanations. First, anti-alcohol messages may
inherently be less impactful than pro-alcohol messaging. Although not
explicitly tested in prior work, this aligns with reviews identifying small
or even statistically insignificant effects of anti-alcohol campaigns
(Young et al., 2018) and stronger effects of alcohol marketing on con-
sumption (Jernigan et al., 2017). Here, we confirm these independent
observations through a direct comparison of message types, using a
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large, diverse sample of messages that is substantially more represen-
tative of the general information environment than average stimulus
sets in persuasion research. Future research may extend this work by
systematically examining the role of specific message characteristics (e.
g., comparing pro- and anti-alcohol messaging focused on social vs.
health impacts of alcohol).

Second, our results may reflect a context-driven floor effect. Baseline
alcohol craving was already low in response to non-alcoholic messages
(M = 1.59, SD = 1.24 on a scale from 1 to 7), leaving limited room for
further reduction by anti-alcohol messages. The message exposure
contexts of our online samples in Study la/b plausibly resembles a
natural exposure context for alcohol-related content (browsing the
internet on your own time). Assuming that non-addicted individuals
exhibit low alcohol craving most of the time, anti-alcohol messages may
have a substantially smaller window of opportunity for impacting
craving compared to pro-alcohol messages. Further, high craving situ-
ations may be further complicated by the presence of conflicting pro-
alcohol messages (e.g., pro-alcohol comments from friends).

Third, most anti-alcohol campaigns target extreme drinking rather
than advocating abstinence. We thus tested whether alcohol-related
messages resonated more with frequent binge drinkers. On the con-
trary, more frequent binge drinkers were more sensitive to pro-, but not
to anti-alcohol messaging. This partially aligns with earlier findings that
heavier drinkers perceive pro-alcohol content as more effective and anti-
alcohol content as less effective (Austin et al., 1999). Overall, these re-
sults suggest that restricting pro-alcohol content may be more effective
than promoting anti-alcohol messaging.

4.2. Psychological mechanisms disproportionately support pro-alcohol
message effects

Next, we examined to what extent the message types included here
relied on overlapping or distinct psychological mechanisms to influence
craving. Mechanistic overlap may increase the chance of interference (i.
e., amplification or suppression effects) when messages are in acute
competition. Specifically, we examined the relative success of each
message type in engaging emotional and relatability responses and
compared the relevance of each mechanism in determining craving
across message types. Extending prior findings (Stautz et al., 2017) to
more diverse messages, we found that pro-alcohol messages elicited
more positive and less negative emotions than anti-alcohol messages. In
contrast to expectations proposed by prior work (Austin et al., 1999), the
average strength of emotionality was comparable across pro- and
anti-alcohol messages. We further found an interaction between valence
and source such that professional anti-alcohol messages elicited stronger
negative emotions than peer-produced anti-alcohol messaging, whereas
emotional responses to pro-alcohol messaging varied little across source.
This is in line with Benign Violation Theory (McGraw and Warren, 2010)
which suggests that norm violations like overconsumption of alcohol
elicit amusement if perceived as non-threatening. Pro-alcohol social
norms likely discourage strong anti-alcohol sentiments in peer-produced
content, which may instead put a positive spin on negative emotions
associated with adverse drinking outcomes. Such ambiguity, most
commonly studied in science communication, is generally negatively
associated with persuasiveness (Gustafson and Rice, 2020), partially
because ambiguous messages can be discounted more easily (Keating
and Fan, 2023).

Furthermore, in line with Becheur and Valette-Florence (2014), we
found that positive emotions increased while negative emotions
decreased craving. Importantly, we also directly compared these re-
lationships across message types and found universally stronger
emotion-craving links for pro-compared to anti-alcohol messages, sug-
gesting that craving is more emotionally driven in response to
pro-alcohol messages. This disparity could stem from the strong
pro-alcohol norms among young adults. In this context, negative emo-
tions in response to anti-alcohol content may create dissonance
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(Festinger, 1957), motivating down-regulation of uncomfortable emo-
tions (Agrawal and Duhachek, 2010; Doré et al., 2019). This may
selectively weaken the impact of emotional responses to anti-alcohol but
not pro-alcohol messaging. More comparative research is needed to
understand these mechanisms and related implications. For instance,
will emotional anti-alcohol appeals always be overpowered by
emotional pro-alcohol appeals in acute competitive scenarios? And what
is the role of specific discrete emotions?

Our results further show that participants found pro-alcohol content
substantially more relatable than anti-alcohol content. Peer-produced
pro-alcohol content was as relatable as non-alcoholic content. This
aligns with prior work showing that anti-alcohol content is relatively
rare online (Hendriks et al., 2017) and offline (Scholz et al., 2019),
partially because pro-alcohol sentiments are incentivised by social
norms (Borsari and Carey, 2001; Duckworth et al., 2021). Relatability
enhanced the effectiveness of pro-alcohol messages, consistent with
prior research (Cosme et al., 2022; Kim et al., 2016; Lustria et al., 2013).
Surprisingly, relatability of anti-alcohol messages did not support
persuasive effects and, instead, also enhanced craving, although this
effect was significantly weaker. This difference may further explain the
finding that frequent binge drinkers showed heightened sensitivity to
pro- but not anti-alcohol information. Higher frequency drinking may be
associated with higher overall relatability, which is in turn more
strongly linked to craving for pro-compared to anti-alcohol messages.

4.3. Minimal source effects

Strikingly, message source had limited impact across analyses. Pro-
fessionally designed content did not outperform peer-produced content,
even though peers were unknown rather than close others who would
likely exert larger influence (Tajfel and Turner, 1979). This stands in
contrast to findings that professional production quality enhances
persuasiveness (Amos et al, 2008). One explanation is that
peer-produced messaging compensates for lower production quality
through greater relatability and authenticity. Prior work (largely outside
the context of health messaging) supports authenticity as a key
persuasive factor (Petraglia, 2009; Zheng et al., 2024), especially on
social media (Poyry et al., 2021), where users may be desensitized to
variance in production quality through frequent exposures to
peer-produced messaging, thus emphasizing other aspects like authen-
ticity (Lawrence et al., 2013). It has even been suggested that lower
production quality can enhance the persuasiveness of user generated
content by signaling trustworthiness (Hautz et al., 2014). Furthermore,
as discussed earlier, a feature of peer-produced content that may limit
persuasiveness is ambiguity introduced by ill defined or absent persua-
sive intent. Here, we may have artificially reduced ambiguity by
selecting content with clear valence. More comparative work is needed
to understand the boundary conditions of source effects, for instance
exploring the role of social closeness or brand attitudes, especially given
the current lack of related work in health communication (Jenkins et al.,
2020).

4.4. Limitations

First, alcohol craving is known to vary depending on individual
differences (e.g., cultural context, drinking habits) and time (e.g., time
of day or weekday). Future work should examine the role of these
contextual variables in acute message competition. Second, although
our set of 190 message stimuli is more representative of the alcohol
information environment than many comparable studies, it does not
cover all message types and we may have further limited generaliz-
ability to other situations by enforcing a controlled experimental design
(e.g., within-subject design with an alcohol-only environment rather
than a more diverse information environment, disambiguated message
conditions). Third, we examined a relatability index, averaging
perceived similarity with depicted characters and familiarity with
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depicted scenarios. Future work may add nuance by examining sub-
dimensions of relatability separately.

4.5. Conclusions and future directions

This report conceptualized acute message competition as spatially
and/or temporally proximal exposure to thematically related messages,
distinguishing it from existing work on cumulative exposure to related
messages over long time periods. Empirically, we identified a context in
which acute message competition may limit the effectiveness of health
communication: anti-alcohol messages underperformed in direct com-
parison to pro-alcohol messages in a context with low baseline craving.

As such, this report raises an important question for persuasion
research: In what situations does acute message competition occur and
in what way? Key next steps include testing specific order effects (e.g.,
pro-alcohol messages following anti-alcohol messages or vice versa) in
ecologically valid contexts such as natural(istic) social media feeds
containing related message types in situations where alcohol craving is
high or low. Our findings generate testable hypotheses, including that
effects of anti-alcohol messages may be suppressed in direct competition
with pro-alcohol messages, particularly when both operate through
emotional or relatability mechanisms.

Methodologically, studying acute message competition requires
novel paradigms for evaluating multiple messages per participant. This
raises challenges of participant burden and bias, especially in examining
order effects. A key decision involves selecting outcome variables:
relatively stable constructs (e.g., attitudes) may be less vulnerable to
acute message competition than dynamic states (e.g., craving). Implicit
measures, such as psychophysiological indicators, may reduce burden
and capture effects more sensitively.

Theoretically, if order effects are substantiated, a broader framework
of acute message competition across persuasive contexts will be needed.
Such a framework, in fruitful interaction with other state-of-the-art
approaches such as just-in-time interventions, could identify condi-
tions that mitigate suppression effects (where an intended message ef-
fect disappears in a competitive scenario) or support amplification
effects (where an intended message effect is amplified by the presence of
other messages), ultimately enhancing the overall effectiveness of public
health communication.

CRediT authorship contribution statement

Christin Scholz: Writing — review & editing, Writing — original draft,
Visualization, Supervision, Resources, Project administration, Method-
ology, Investigation, Funding acquisition, Formal analysis, Conceptu-
alization. Hang-Yee Chan: Writing — review & editing, Methodology,
Investigation, Data curation, Conceptualization. Hanneke Hendriks:
Writing - review & editing, Conceptualization. Eva van Reijmersdal:
Writing — review & editing, Conceptualization.

Funding

C.S. gratefully acknowledges funding support from an NWO Veni
grant (VLVeni.191G.034) and a European Commission Marie
Sklodowska-Curie Individual Fellowship (#845984).
Ethics approval

All study procedures were reviewed and approved by the ethics re-
view board of the persuasive communication group of the communica-
tion science department at the University of Amsterdam under protocol
number 2020-PC-12672.
Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.


https://doi.org/10.1016/j.socscimed.2025.118658

C. Scholz et al.

org/10.1016/j.socscimed.2025.118658.
Data availability

Measures, data, and analysis code as well as descriptions and sources
ofr all stimuli are available on our Open Science Framework (OSF) page
(www.osf.io/cg3fn/files). Stimulus images are available upon request.

References

Agrawal, N., Duhachek, A., 2010. Emotional compatibility and the effectiveness of
antidrinking messages: a defensive processing perspective on shame and guilt.
J. Mark. Res. 47 (2), 263-273. https://doi.org/10.1509/jmkr.47.2.263.

Amos, C., Holmes, G., Strutton, D., 2008. Exploring the relationship between celebrity
endorser effects and advertising effectiveness: a quantitative synthesis of effect size.
Int. J. Advert. 27 (2), 209-234. https://doi.org/10.1080/02650487.2008.11073052.

Austin, E.W., Pinkleton, B., Fujioka, Y., 1999. Assessing prosocial message effectiveness:
effects of message quality, production quality, and persuasiveness. J. Health
Commun. 4 (3), 195-210. https://doi-org.proxy.uba.uva.nl/10.1080/1081073991
26913.

Becheur, 1., Dib, H., Merunka, D., Valette-Florence, P., 2007. Emotions of fear, guilt or
shame in anti-alcohol messages: measuring direct effects on persuasion and the
moderating role of sensation seeking. ACR Europe. Adv.

Becheur, I., Valette-Florence, P., 2014. The use of negative emotions in health
communication messages: study of the effects of fear, guilt, and shame. Rech. Appl.
Market. 29 (4), 89-109. https://doi.org/10.1177/2051570714552620.

Berkman, E.T., Livingston, J.L., Kahn, L.E., 2017. Finding the “Self” in self-regulation: the
identity-value model. Psychol. Inq. 28 (2-3), 77-98. https://doi.org/10.1080/
1047840X.2017.1323463.

Borsari, B., Carey, K.B., 2001. Peer influences on college drinking: a review of the
research. J. Subst. Abuse 13 (4), 391-424. https://doi.org/10.1016/50899-3289(01)
00098-0.

Brehm, S.S., Brehm, J.W., 1981. Psychological Reactance: a Theory of Freedom and
Control. Academic Press, New York.

Bruijn, A.d., Tanghe, J., Leeuw, R.d., Engels, R., Anderson, P., Beccaria, F., Bujalski, M.,
Celata, C., Gosselt, J., Schreckenberg, D., Stodownik, L., Wothge, J., Dalen, W.v.,
2016. European longitudinal study on the relationship between adolescents’ alcohol
marketing exposure and alcohol use. Addiction 111 (10), 1774-1783. https://doi.
org/10.1111/add.13455.

Chen, M.-J., Grube, J.W., Bersamin, M., Waiters, E., Keefe, D.B., 2005. Alcohol
advertising: what makes it attractive to youth? J. Health Commun. 10 (6), 553-565.
https://doi.org/10.1080,/10810730500228904.

Cialdini, R.B., Reno, R.R., Kallgren, C.A., 1990. A focus theory of normative conduct:
recycling the concept of norms to reduce littering in public places. J. Personality Soc.
Psychol. 58 (6), 1015-1026. https://doi.org/10.1037/0022-3514.58.6.1015.

Cosme, D., Scholz, C., Chan, H.-Y., Doré, B.P., Pandey, P., Carreras-Tartak, J., Cooper, N.,
Paul, A., Burns, S.M., Falk, E.B., 2022. Message self and social relevance increases
intentions to share content: correlational and causal evidence from six studies.

J. Exp. Psychol. Gen. https://doi.org/10.1037/xge0001270.

David, C., Cappella, J.N., Fishbein, M., 2006. The social diffusion of influence among
adolescents: group interaction in a chat room environment about antidrug
advertisements. Commun. Theory 16 (1), 118-140. https://doi.org/10.1111/7.1468-
2885.2006.00008.x.

Doré, B.P., Scholz, C., Baek, E., Garcia, J.O., O’'Donnell, M., Falk, E., 2019. Brain activity
tracks population information sharing by capturing consensus judgments of value.
Cerebr. Cortex 29 (7), 3102-3110. https://doi.org/10.1093/cercor/bhy176.

Duckworth, J.C., Rhew, I.C., Fairlie, A.M., Patrick, M.E., Schulenberg, J.E., Maggs, J.L.,
Lee, C.M., 2021. Transitions catalyst model: testing within- and between-Person
associations between social relationships and alcohol use, motives, and
consequences among young adults. Subst. Use Misuse 56 (10), 1411-1420. https://
doi.org/10.1080,/10826084.2021.1928207.

Dunstone, K., Brennan, E., Slater, M.D., Dixon, H.G., Durkin, S.J., Pettigrew, S.,
Wakefield, M.A., 2017. Alcohol harm reduction advertisements: a content analysis of
topic, objective, emotional tone, execution and target audience. BMC Public Health
17 (1), 312. https://doi.org/10.1186/s12889-017-4218-7.

Eintraub, E., Kristine, A., Johnson, K., 1997. Effects of general and alcohol-specific media
literacy training on children’s decision making about alcohol. J. Health Commun. 2
(1), 17-42. https://doi.org/10.1080/108107397127897.

Fairlie, A.M., Ramirez, J.J., Patrick, M.E., Lee, C.M., 2016. When do college students
have less favorable views of drinking? Evaluations of alcohol experiences and
positive and negative consequences. Psychol. Addict. Behav.: J. Soc. Psychol. Add.
Behav. 30 (5), 555-565. https://doi.org/10.1037/adb0000190.

Falk, E.B., Scholz, C., 2018. Persuasion, influence, and value: perspectives from
communication and social neuroscience. Annu. Rev. Psychol. 69 (1), 329-356.
https://doi.org/10.1146/annurev-psych-122216-011821.

Festinger, L., 1957. A Theory of Cognitive Dissonance. Stanford University Press.

Fishbein, M., Ajzen, L., 2010. Predicting and Changing Behavior: The Reasoned Action
Approach. Psychology Press.

Friestad, M., Wright, P., 1994. The persuasion knowledge model: how people cope with
persuasion attempts. J. Consum. Res. 21 (1), 1-31. https://doi.org/10.1086/
209380.

Gibbons, F.X., Stock, M.L., Gerrard, M., 2020. The prototype-willingness model. In:
Sweeny, K., Robbins, M.L., Cohen, L.M. (Eds.), The Wiley Encyclopedia of Health

10

Social Science & Medicine 387 (2025) 118658

Psychology. John Wiley & Sons, Ltd, pp. 517-527. https://doi.org/10.1002/
9781119057840.ch102.

Gustafson, A., Rice, R.E., 2020. A review of the effects of uncertainty in public science
communication. Publ. Understand. Sci. 29 (6), 614-633. https://doi.org/10.1177/
0963662520942122.

Hautz, J., Fiiller, J., Hutter, K., Thiirridl, C., 2014. Let users generate your video ads? The
impact of video source and quality on consumers’ perceptions and intended
behaviors. J. Interact. Market. 28 (1), 1-15. https://doi.org/10.1016/j.
intmar.2013.06.003.

Hendriks, H., de Bruijn, G., Meehan, O., van den Putte, B., 2016. Online and offline
conversations about alcohol: comparing the effects of familiar and unfamiliar
discussion partners. J. Health Commun. 1-9. https://doi.org/10.1080/
10810730.2016.1153766.

Hendriks, H., de Bruijn, G., van den Putte, B., 2012. Talking about alcohol consumption:
health campaigns, conversational valence, and binge drinking intentions: talking
about alcohol consumption. Br. J. Health Psychol. 17 (4), 843-853. https://doi.org/
10.1111/j.2044-8287.2012.02080.x.

Hendriks, H., van den Putte, B., Gebhardt, W.A., Moreno, M.A., 2018. Social drinking on
social media: content analysis of the social aspects of alcohol-related posts on
Facebook and Instagram. J. Med. Internet Res. 20 (6). https://doi.org/10.2196/
jmir.9355.

Hendriks, H., Gebhardt, W.A., van den Putte, B., 2017. Alcohol-related posts from young
people on social networking sites: content and motivations. Cyberpsychol., Behav.
Soc. Netw. 20 (7), 428-435. https://doi.org/10.1089/cyber.2016.0640.

Hornik, R.C., Volinsky, A.C., Mannis, S., Gibson, L.A., Brennan, E., Lee, S.J., Tan, A.S.L.,
2019. Validating the Hornik & Woolf approach to choosing media campaign themes:
do promising beliefs predict behavior change in a longitudinal study? Commun.
Methods Meas. 13 (1), 60-68. https://doi.org/10.1080/19312458.2018.1515902.

Hovland, C., Janis, L., Kelley, H., 1953. Communication and Persuasion: Psychological
Studies of Opinion Change. Yale University Press.

Jenkins, E.L., Ilicic, J., Barklamb, A.M., McCaffrey, T.A., 2020. Assessing the credibility
and authenticity of social media content for applications in health communication:
scoping review. J. Med. Internet Res. 22 (7), €17296. https://doi.org/10.2196/
17296.

Jeong, M., Bae, R.E., 2017. The effect of campaign-generated interpersonal
communication on campaign-targeted health outcomes: a meta-analysis. Health
Commu. 1-16. https://doi.org/10.1080,/10410236.2017.1331184, 0(0).

Jernigan, D., 2009. The global alcohol industry: an overview. Addiction 104 (s1), 6-12.
https://doi.org/10.1111/j.1360-0443.2008.02430.x.

Jernigan, D., Noel, J., Landon, J., Thornton, N., Lobstein, T., 2017. Alcohol marketing
and youth alcohol consumption: a systematic review of longitudinal studies
published since 2008. Addiction 112 (S1), 7-20. https://doi.org/10.1111/
add.13591.

Katz, E., Lazarsfeld, P.F., 1955. Personal Influence, the Part Played by People in the Flow
of Mass Communications. Free Press.

Keating, D.M., Fan, Q., 2023. Ambiguity undermines persuasive effectiveness: ego
involvement, motivated reasoning, and message ambiguity. Int. J. Commun. 18 (0),
19. https://ijoc.org/index.php/ijoc/article/view/21474.

Kim, M., Cappella, J.N., 2019a. An efficient message evaluation protocol: two empirical
analyses on positional effects and optimal sample size. J. Health Commun. 24 (10),
761-769. https://doi.org/10.1080/10810730.2019.1668090.

Kim, M., Cappella, J.N., 2019b. Reliable, valid and efficient evaluation of media
messages: developing a message testing protocol. J. Commun. Manag. 23 (3),
179-197. https://doi.org/10.1108/JCOM-12-2018-0132.

Kim, M., Shi, R., Cappella, J.N., 2016. Effect of character-audience similarity on the
perceived effectiveness of antismoking PSAs via engagement. Health Commun. 31
(10), 1193-1204. https://doi.org/10.1080/10410236.2015.1048421.

Kuznetsova, A., Bruun Brockhoff, P., Haubo Bojesen Christensen, R., 2019. ImerTest:
tests in linear mixed effects models. https://CRAN.R-project.org/package=ImerTest.

Lawrence, B., Fournier, S., Brunel, F., 2013. When companies don’t make the ad: a
multimethod inquiry into the differential effectiveness of consumer-generated
advertising. J. Advert. 42 (4), 292-307. https://doi.org/10.1080/
00913367.2013.795120.

Lenth, R.V., 2022. Emmeans: estimated marginal means, aka least-squares means.
https://CRAN.R-project.org/package=emmeans.

Lustria, M.L.A., Noar, S.M., Cortese, J., Stee, S.K.V., Glueckauf, R.L., Lee, J., 2013.

A meta-analysis of web-delivered tailored health behavior change interventions.
J. Health Commun. 18 (9), 1039-1069. https://doi.org/10.1080/
10810730.2013.768727.

Mann, T., Sherman, D., Updegraff, J., 2004. Dispositional motivations and message
framing: a test of the congruency hypothesis in college students. Health Psychol. 23
(3), 330-334. https://doi.org/10.1037/0278-6133.23.3.330.

McGraw, A.P., Warren, C., 2010. Benign violations: making immoral behavior funny.
Psychol. Sci. 21 (8), 1141-1149. https://doi.org/10.1177,/0956797610376073.

Mezulis, A.H., Abramson, L.Y., Hyde, J.S., Hankin, B.L., 2004. Is there a universal
positivity bias in attributions? A meta-analytic review of individual, developmental,
and cultural differences in the self-serving attributional bias. Psychol. Bull. 130 (5),
711-747. https://doi.org/10.1037/0033-2909.130.5.711.

Moreno, M.A., Whitehill, J.M., 2014. Influence of social media on alcohol use in
adolescents and young adults. Alcohol Res. Curr. Rev. 36 (1), 91-100.

Morgenstern, M., Schoeppe, F., Campbell, J., Braam, M.W.G., Stoolmiller, M., Sargent, J.
D., 2015. Content themes of alcohol advertising in U.S. television—latent class
analysis. Alcohol Clin. Exp. Res. 39 (9), 1766-1774. https://doi.org/10.1111/
acer.12811.


https://doi.org/10.1016/j.socscimed.2025.118658
https://www.osf.io/cg3fn/files
https://doi.org/10.1509/jmkr.47.2.263
https://doi.org/10.1080/02650487.2008.11073052
https://doi-org.proxy.uba.uva.nl/10.1080/108107399126913
https://doi-org.proxy.uba.uva.nl/10.1080/108107399126913
http://refhub.elsevier.com/S0277-9536(25)00989-X/sref4
http://refhub.elsevier.com/S0277-9536(25)00989-X/sref4
http://refhub.elsevier.com/S0277-9536(25)00989-X/sref4
https://doi.org/10.1177/2051570714552620
https://doi.org/10.1080/1047840X.2017.1323463
https://doi.org/10.1080/1047840X.2017.1323463
https://doi.org/10.1016/S0899-3289(01)00098-0
https://doi.org/10.1016/S0899-3289(01)00098-0
http://refhub.elsevier.com/S0277-9536(25)00989-X/sref8
http://refhub.elsevier.com/S0277-9536(25)00989-X/sref8
https://doi.org/10.1111/add.13455
https://doi.org/10.1111/add.13455
https://doi.org/10.1080/10810730500228904
https://doi.org/10.1037/0022-3514.58.6.1015
https://doi.org/10.1037/xge0001270
https://doi.org/10.1111/j.1468-2885.2006.00008.x
https://doi.org/10.1111/j.1468-2885.2006.00008.x
https://doi.org/10.1093/cercor/bhy176
https://doi.org/10.1080/10826084.2021.1928207
https://doi.org/10.1080/10826084.2021.1928207
https://doi.org/10.1186/s12889-017-4218-7
https://doi.org/10.1080/108107397127897
https://doi.org/10.1037/adb0000190
https://doi.org/10.1146/annurev-psych-122216-011821
http://refhub.elsevier.com/S0277-9536(25)00989-X/sref20
http://refhub.elsevier.com/S0277-9536(25)00989-X/sref21
http://refhub.elsevier.com/S0277-9536(25)00989-X/sref21
https://doi.org/10.1086/209380
https://doi.org/10.1086/209380
https://doi.org/10.1002/9781119057840.ch102
https://doi.org/10.1002/9781119057840.ch102
https://doi.org/10.1177/0963662520942122
https://doi.org/10.1177/0963662520942122
https://doi.org/10.1016/j.intmar.2013.06.003
https://doi.org/10.1016/j.intmar.2013.06.003
https://doi.org/10.1080/10810730.2016.1153766
https://doi.org/10.1080/10810730.2016.1153766
https://doi.org/10.1111/j.2044-8287.2012.02080.x
https://doi.org/10.1111/j.2044-8287.2012.02080.x
https://doi.org/10.2196/jmir.9355
https://doi.org/10.2196/jmir.9355
https://doi.org/10.1089/cyber.2016.0640
https://doi.org/10.1080/19312458.2018.1515902
http://refhub.elsevier.com/S0277-9536(25)00989-X/sref31
http://refhub.elsevier.com/S0277-9536(25)00989-X/sref31
https://doi.org/10.2196/17296
https://doi.org/10.2196/17296
https://doi.org/10.1080/10410236.2017.1331184
https://doi.org/10.1111/j.1360-0443.2008.02430.x
https://doi.org/10.1111/add.13591
https://doi.org/10.1111/add.13591
http://refhub.elsevier.com/S0277-9536(25)00989-X/sref36
http://refhub.elsevier.com/S0277-9536(25)00989-X/sref36
https://ijoc.org/index.php/ijoc/article/view/21474
https://doi.org/10.1080/10810730.2019.1668090
https://doi.org/10.1108/JCOM-12-2018-0132
https://doi.org/10.1080/10410236.2015.1048421
https://CRAN.R-project.org/package=lmerTest
https://doi.org/10.1080/00913367.2013.795120
https://doi.org/10.1080/00913367.2013.795120
https://CRAN.R-project.org/package=emmeans
https://doi.org/10.1080/10810730.2013.768727
https://doi.org/10.1080/10810730.2013.768727
https://doi.org/10.1037/0278-6133.23.3.330
https://doi.org/10.1177/0956797610376073
https://doi.org/10.1037/0033-2909.130.5.711
http://refhub.elsevier.com/S0277-9536(25)00989-X/sref48
http://refhub.elsevier.com/S0277-9536(25)00989-X/sref48
https://doi.org/10.1111/acer.12811
https://doi.org/10.1111/acer.12811

C. Scholz et al.

Morris, J., Tattan-Birch, H., Albery, 1.P., Heather, N., Moss, A.C., 2024. Look away now!
defensive processing and unrealistic optimism by level of alcohol consumption.
Psychol. Health 1-19. https://doi.org/10.1080/08870446.2024.2316681.

Nabi, R.L., 2017. Emotion in media persuasion. In: Rossler, P., Hoffner, C.A., van
Zoonen, L. (Eds.), The International Encyclopedia of Media Effects. John Wiley &
Sons, Ltd, pp. 1-8.

NIAAA, 2003. Recommended alcohol questions | National Institute on Alcohol Abuse and
Alcoholism (NIAAA). https://www.niaaa.nih.gov/research/guidelines-and-res
ources/recommendedalcohol-questions. (Accessed 16 January 2019).

Nickerson, R.S., 1998. Confirmation bias: a ubiquitous phenomenon in many guises. Rev.
Gen. Psychol. 2 (2), 175-220. https://doi.org/10.1037/1089-2680.2.2.175.

OECD, 2016. Avoidable mortality (preventable and amenable). In: Health at a Glance:
Europe 2016: State of Health in the EU Cycle.

Perkins, H.W., 2003. The Social Norms Approach to Preventing School and College Age
Substance Abuse: a Handbook for Educators, Counselors, and Clinicians. John Wiley
& Sons.

Petraglia, J., 2009. The importance of being authentic: persuasion, narration, and
dialogue in health communication and education. Health Commun. 24 (2), 176-185.
https://doi.org/10.1080/10410230802676771.

Pettigrew, J., Segrott, J., Ray, C.D., Littlecott, H., 2018. Social interface model:
theorizing ecological post-delivery processes for intervention effects. Prev. Sci. 19
(8), 987-996. https://doi.org/10.1007/s11121-017-0857-2.

Petty, R.E., Cacioppo, J.T., 1986. The elaboration likelihood model of persuasion. In:
Berkowitz, L. (Ed.), Advances in Experimental Social Psychology. Academic Press,
pp. 123-205. https://doi.org/10.1016/5S0065-2601(08)60214-2.

Poyry, E., Pelkonen, M., Naumanen, E., Laaksonen, S.-M., 2021. A call for authenticity:
audience responses to social media influencer endorsements in strategic
communication. In: Social Media Influencers in Strategic Communication.
Routledge.

Pronk, T., Deursen, D.S.v., Beraha, E.M., Larsen, H., Wiers, R.W., 2015. Validation of the
Amsterdam beverage picture set: a controlled picture set for cognitive bias
measurement and modification paradigms. Alcohol Clin. Exp. Res. 39 (10),
2047-2055. https://doi.org/10.1111/acer.12853.

11

Social Science & Medicine 387 (2025) 118658

Ramirez, J., Miranda, R., 2014. Alcohol craving in adolescents: bridging the laboratory
and natural environment. Psychopharmacology 231 (8), 1841-1851. https://doi.
org/10.1007/500213-013-3372-6.

Ringold, D.J., 2002. Boomerang effects in response to public health interventions: some
unintended consequences in the alcoholic beverage market. J. Consum. Pol. 25 (1),
27-63. https://doi.org/10.1023/A:1014588126336.

Saunders, J.B., Aasland, O.G., Babor, T.F., De La Fuente, J.R., Grant, M., 1993.
Development of the Alcohol Use Disorders Identification Test (AUDIT): WHO
collaborative project on early detection of persons with harmful alcohol
Consumption-II. Addiction 88 (6), 791-804. https://doi.org/10.1111/j.1360-
0443.1993.tb02093.x.

Scholz, C., Doré, B., Cooper, N., Falk, E.B., 2019. Neural valuation of anti-drinking
campaigns and risky peer influence in daily life. Health Psychol. 38 (7), 658-667.
https://doi.org/10.1037/hea0000732.

Sher, K.J., Grekin, E.R., 2007. Alcohol and affect regulation. In: Gross, J.J. (Ed.),
Handbook of Emotion Regulation. The Guilford Press, pp. 560-579.

Stautz, K., Frings, D., Albery, L.P., Moss, A.C., Marteau, T.M., 2017. Impact of alcohol-
promoting and alcohol-warning advertisements on alcohol consumption, affect, and
implicit cognition in heavy-drinking young adults: a laboratory-based randomized
controlled trial. Br. J. Health Psychol. 22 (1), 128-150. https://doi.org/10.1111/
bjhp.12221.

Stautz, K., Marteau, T.M., 2016. Viewing alcohol warning advertising reduces urges to
drink in young adults: an online experiment. BMC Public Health 16 (1), 530. https://
doi.org/10.1186/512889-016-3192-9.

Tajfel, H., Turner, J., 1979. An integrative theory of intergroup conflict. In: Hatch, M.,
Schultz, M. (Eds.), Organizational Identity: a Reader. OUP Oxford, pp. 56-65.

Witte, K., 1992. Putting the fear back into fear appeals: the extended parallel process
model. Commun. Monogr. 59 (4), 329-349.

Young, B., Lewis, S., Katikireddi, S.V., Bauld, L., Stead, M., Angus, K., Campbell, M.,
Hilton, S., Thomas, J., Hinds, K., Ashie, A., Langley, T., 2018. Effectiveness of mass
media campaigns to reduce alcohol consumption and harm: a systematic review.
Alcohol Alcohol 53 (3), 302-316. https://doi.org/10.1093/alcalc/agx094.

Zheng, Y., Ma, B., Zhou, X., Lu, B., 2024. Not all consumer-generated images are
attractive and persuasive: a heuristic cue perspective. Comput. Hum. Behav. 158,
108285. https://doi.org/10.1016/j.chb.2024.108285.


https://doi.org/10.1080/08870446.2024.2316681
http://refhub.elsevier.com/S0277-9536(25)00989-X/sref51
http://refhub.elsevier.com/S0277-9536(25)00989-X/sref51
http://refhub.elsevier.com/S0277-9536(25)00989-X/sref51
https://www.niaaa.nih.gov/research/guidelines-and-resources/recommendedalcohol-questions
https://www.niaaa.nih.gov/research/guidelines-and-resources/recommendedalcohol-questions
https://doi.org/10.1037/1089-2680.2.2.175
http://refhub.elsevier.com/S0277-9536(25)00989-X/sref54
http://refhub.elsevier.com/S0277-9536(25)00989-X/sref54
http://refhub.elsevier.com/S0277-9536(25)00989-X/sref55
http://refhub.elsevier.com/S0277-9536(25)00989-X/sref55
http://refhub.elsevier.com/S0277-9536(25)00989-X/sref55
https://doi.org/10.1080/10410230802676771
https://doi.org/10.1007/s11121-017-0857-2
https://doi.org/10.1016/S0065-2601(08)60214-2
http://refhub.elsevier.com/S0277-9536(25)00989-X/sref59
http://refhub.elsevier.com/S0277-9536(25)00989-X/sref59
http://refhub.elsevier.com/S0277-9536(25)00989-X/sref59
http://refhub.elsevier.com/S0277-9536(25)00989-X/sref59
https://doi.org/10.1111/acer.12853
https://doi.org/10.1007/s00213-013-3372-6
https://doi.org/10.1007/s00213-013-3372-6
https://doi.org/10.1023/A:1014588126336
https://doi.org/10.1111/j.1360-0443.1993.tb02093.x
https://doi.org/10.1111/j.1360-0443.1993.tb02093.x
https://doi.org/10.1037/hea0000732
http://refhub.elsevier.com/S0277-9536(25)00989-X/sref65
http://refhub.elsevier.com/S0277-9536(25)00989-X/sref65
https://doi.org/10.1111/bjhp.12221
https://doi.org/10.1111/bjhp.12221
https://doi.org/10.1186/s12889-016-3192-9
https://doi.org/10.1186/s12889-016-3192-9
http://refhub.elsevier.com/S0277-9536(25)00989-X/sref68
http://refhub.elsevier.com/S0277-9536(25)00989-X/sref68
http://refhub.elsevier.com/S0277-9536(25)00989-X/sref69
http://refhub.elsevier.com/S0277-9536(25)00989-X/sref69
https://doi.org/10.1093/alcalc/agx094
https://doi.org/10.1016/j.chb.2024.108285

	The social life of health-promotion messages: Message effects in complex information environments
	1 Introduction
	1.1 Acute message competition in complex information environments
	1.1.1 Message valence effects on alcohol craving
	1.1.2 Effects of message source on alcohol craving
	1.1.3 Interaction effects of message source by valence on alcohol craving

	1.2 Mechanisms of acute message competition
	1.2.1 Emotions
	1.2.2 Relatability

	1.3 Current study

	2 Method
	2.1 Reproducibility package
	2.2 Study 1a
	2.2.1 Participants
	2.2.2 Messages
	2.2.3 Procedure

	2.3 Study 1b
	2.3.1 Participants
	2.3.2 Messages
	2.3.3 Procedure

	2.4 Study 2
	2.4.1 Participants
	2.4.2 Messages
	2.4.3 Procedure

	2.5 Self-report measures
	2.6 Data analysis
	2.7 Power and replicability

	3 Results
	3.1 RQ1: Valence and source effects on alcohol craving
	3.1.1 Drinking habits and message receptivity

	3.2 RQ2: Mechanisms
	3.2.1 Emotions
	3.2.2 Relatability


	4 Discussion
	4.1 Pro-alcohol messages are more impactful than anti-alcohol messages
	4.2 Psychological mechanisms disproportionately support pro-alcohol message effects
	4.3 Minimal source effects
	4.4 Limitations
	4.5 Conclusions and future directions

	CRediT authorship contribution statement
	Funding
	Ethics approval
	Appendix A Supplementary data
	Data availability
	References


