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ABSTRACT

Persuasive interfaces raise ethical concerns when users are unaware of persuasion or find it hard
to resist it. Inoculation Theory suggests that attitudes can be inoculated against persuasive attacks.
Studies show that disclosure statements in native advertising help people recognize persuasive
intent. Likewise, just-in-time disclosure statements in persuasive interfaces may have a similar
effect. In this article, explainable persuasion was used as an inoculation intervention to build resist-
ance against persuasive interfaces. The effectiveness of this approach was assessed via a 4x2
online experiment, taking online gambling as an illustrative domain. 240 participants (age range
18-73 years, 138 male, 100 female, 2 participants choose not to disclose) were recruited from the
UK. Inoculation was delivered through an animated video, while explainable persuasion was opera-
tionalized through the disclosure of persuasive intent. The findings showed that explainable per-
suasion increased awareness of the presence and risks of persuasive interfaces and strengthened
user resistance to persuasive attempts. Explainable persuasion, being information-based, can be a
cost-effective strategy for helping people stay in control over their digital usage while engaging
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with persuasive technologies.

1. Introduction

With the wealth of information available from various sour-
ces such as social media, online advertising, and other digital
platforms, the global economy has shifted significantly
towards the attention economy, in which businesses compete
for people’s attention to sell goods and services (Goldhaber,
1997). Interactive online platforms started to employ immer-
sive and persuasive techniques to enrich user interfaces, to
engage users and increase business profit (Hogan, 2001). For
example, online platforms use persuasive design techniques
such as personalized content, notifications, rewards, and
social influence to engage users and increase revenue (Fogg,
2003; Spagnolli et al., 2016).

While persuasive interfaces are typically employed to
enhance the user experience, their use, in certain cases, may
raise ethical concerns. Users may be unaware they are being
persuaded (Atkinson, 2006; Smids, 2012), unaware of the
unintended negative repercussions of interacting with per-
suasive interfaces (Berdichevsky & Neuenschwander, 1999),
or may find it difficult to resist persuasion. People typically
have some knowledge about traditional forms of persuasion,
such as those used in physical world advertising and market-
ing, however, their knowledge of digital persuasive interfaces
could be limited (de Pelsmacker & Neijens, 2012). This can

hinder the user’s ability both to evaluate the persuasion
attempt and to reflect and direct their behavior (Timmer
et al,, 2015). This is more likely to be the case when persua-
sion is not user initiated but designed to influence in order
to benefit a third party (Spahn, 2012). Persuasive interfaces
intended to maximize user engagement may also induce or
accelerate psychological and cognitive mechanisms related to
addictive behavior (Ali et al., 2015; Alrobai et al., 2014;
Kuonanoja & Oinas-Kukkonen, 2018). For example, the use
of reduction techniques (i.e., reducing the effort to take an
action), such as autopay within digital platforms, may speed
up users’ decision-making process (Cemiloglu, Naiseh, et al,,
2021). In such cases, users may rely on intuitive processing,
making them prone to cognitive biases (Kahneman, 2011).
Concerns regarding system persuasion may increase when
the persuasion target is an emotionally or cognitively vulner-
able group (Davis, 2009).

To date, various approaches have been taken to explore
ethics in persuasive technology. Notably, transparency and
user voluntariness have been identified as pivotal elements
for establishing ethical persuasive interfaces (Atkinson, 2006;
Barral et al., 2014; Timmer et al,, 2015). Nonetheless, the
practical implementation of transparent persuasive technol-
ogy has predominantly remained a theoretical concept
within academic discourse (Atkinson, 2006; Barral et al.,
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2014; Smids, 2012; Timmer et al., 2015). Cemiloglu et al.
(2023) introduced the concept of explainable persuasion as a
solution to increase awareness of persuasion attempts and
encourage user consent and choice when interacting with
persuasive technology. Accordingly, the concept of explain-
able persuasion is defined as: “The system’s transparency
about its persuasion attempts so that users can choose to be
conscious of how the design may alter their attention or
behavior towards certain content or actions and can consent
to be subject to it” (Cemiloglu, Catania, et al., 2021, P378).

In determining the content of explainable persuasion,
Cemiloglu et al. (2023) give reference to the Informed
Consent Theory defined in bioethics literature (Faden &
Beauchamp, 1986) and the Persuasion Knowledge Model
defined in the consumer research literature (Friestad &
Wright, 1994). Accordingly, the content of explainable per-
suasion is suggested to consist of i) information about the
persuaders’ intention, ii) information about the persuaders’
tactics, iii) information about psychological mediators that
the persuaders use (i.e., why the tactic is persuasive, what
influences the person mentally), and iv) the potential conse-
quences of interacting with such persuasion techniques.
Cemiloglu et al. (2023) suggested that by providing such
information, explainable persuasion may increase awareness
of the presence and risks of persuasive interfaces utilized
within online platforms and empower the user to make
informed decisions. In this regard, explainable persuasion
could increase awareness of persuasion attempts and foster
resistance to persuasion.

In this article, we propose the use of explainable persua-
sion as an inoculation intervention to build resistance
against persuasive interfaces. Explainable persuasion could
be a promising solution for tackling concerns associated
with system transparency, ethical considerations, and user
autonomy. This is especially relevant in the context of per-
suasive interfaces, where emotions have the potential to
influence decision-making significantly (Hinson et al., 2006).
The effectiveness of this approach is evaluated through an
online study using an experimental design. We take online
gambling as an exemplar domain and application and exam-
ine the inoculation effect of explainable persuasion on the
persuasive design technique of in-game rewards (i.e., pop-up
online casino bonuses). Online gambling platforms are
equipped with comparable persuasive design elements as
those found in social media and gaming platforms to
increase player engagement. For example, they reward play-
ers with casino bonuses, offer rehearsal options with demo
games and enhance the ease of gambling with auto-spin
functions. Such persuasive design techniques might contrib-
ute to excessive time and money spent on gambling and
have the potential to trigger problematic gambling
(Cemiloglu, Naiseh, et al, 2021; McCormack & Griffiths,
2013). Players may be unaware both of persuasion having
taken place and of the negative consequences of interacting
with persuasive gambling interfaces. As a result, monitoring
and controlling gambling behavior while interacting with
persuasive interfaces may become difficult, especially for at-
risk or problem gamblers. While no consensus exists on the

addictive nature of other online spaces, such as social media
or online streaming platforms, gambling disorder is the first
recognized behavioral addiction in the DSM-5, under the
category of “Substance-Related and Addictive Disorders”
(American Psychiatric Association, 2013). Moreover, As out-
lined in the DSM-5, gambling disorder demonstrates diag-
nostic and etiological resemblances to internet and gaming
addiction (American Psychiatric Association, 2013). Hence,
we consider online gambling as an illustrative domain for
persuasion that can lead to harm and where inoculation or
other precautionary mechanisms shall be developed. The
findings of this study have important implications for
understanding the potential of explainable persuasion in
increasing awareness of persuasion attempts and conferring
resistance to persuasive interfaces. They also have practical
implications for responsible gambling initiatives as explain-
able persuasion could be included in responsible gambling
policy and practices to both enable informed choice and
promote safer gambling.

The article is structured as follows. In Section 2, we pro-
vide a comprehensive overview of the relevant literature
regarding the present study. In Section 3, we provide the
methodology of the study. In Section 4, we present the
results of the study. In Section 5, we provide a general dis-
cussion and underline threats to validity and in Section 6,
we provide suggestions for future work.

2, Literature review
2.1. Persuasion and persuasive technology

Persuasion is defined as a conscious effort to shape,
reinforce, or change the responses of others (Cameron,
2009; Roloff & Miller, 1980). The goal of persuasion is to
alter a person’s decisions and behaviors without resorting to
force or coercion, and ultimately, the decision to change
rests with the person being persuaded (Jones & Simons,
2017). Persuasive technology is defined as “any interactive
computing system designed to change people’s attitudes or
behaviors” (Fogg, 2003, P1). In the persuasive technology lit-
erature, different terminologies, such as persuasive technol-
ogy, persuasive systems, and persuasive interfaces, are used
to refer to computer systems designed to alter user behav-
iors. Persuasive systems are usually grouped into two catego-
ries: behavioral change support systems (BCSS), in which
users utilize technology to modify their behavior or attitude
to attain a self-defined goal (Oinas-Kukkonen, 2013), and
systems that persuade users for the persuader’s gain (Spahn,
2012). Typical examples of BCSS applications are those that
promote positive behaviors such as physical activity, per-
sonal well-being, and energy savings (Graml et al, 2011;
Langrial et al, 2012; Oyebode et al., 2020). The second cat-
egory includes interactive online platforms that utilize per-
suasive interfaces to maximize user engagement, such as
social networks, gaming, and online gambling platforms.
This study addresses persuasive interfaces designed to influ-
ence the users for the persuader’s gain.



2.2. Resistance to persuasion

Individuals who recognize persuasion attempts can use a
variety of strategies to resist and limit the influence that per-
suasion has on their decision-making and behaviors
(Fransen, Smit, et al., 2015; Fransen, Verlegh, et al., 2015;
Zuwerink Jacks & Cameron, 2003). Fransen, Smit, et al.
(2015) proposed different strategies people use to resist per-
suasion, such as avoidance strategies (i.e., simply avoiding
persuasion attempts), contesting strategies (i.e., actively
counterarguing against the message, the source, or the
employed persuasion technique), biased-processing strategies
(i.e., comprehending the information in a manner that sup-
ports their existing views) and empowerment strategies (i.e.,
declaring current views rather than opposing the persuasive
argument). Counterarguing, which is an instance of contest-
ing strategy, is one of the most commonly employed strat-
egies for resisting persuasion (Fransen, Smit, et al, 2015;
Zuwerink Jacks & Cameron, 2003). According to this strat-
egy, when people encounter a persuasive argument, they
evaluate it in light of previously held beliefs, and if discrep-
ancies are found, the argument is refuted by generating
counterarguments (Wright, 1975). Explicitly revealing the
intent of the persuasive argument might increase the likeli-
hood of counterarguing (Amazeen, 2021; Amazeen &
Wojdynski, 2019; Compton & Ivanov, 2012).

2.3. Inoculating people against persuasive attack

According to Inoculation Theory, which is an extension of
contesting strategies, people’s attitudes can be inoculated
against persuasive attacks in the same manner as the
immune system can be inoculated against viral attacks
(McGuire, 1961, 1964). McGuire (1964) suggested that
exposing someone to a weakened version of a persuasive
attack can help them protect their established attitudes
against stronger persuasive attacks that may happen in the
future. Inoculation interventions are suggested to trigger
resistance to persuasion through two main components:
threat and refutational pre-emption (McGuire, 1961, 1964).
The threat component works on a more affective basis and
warns individuals about their vulnerability to future persua-
sive attacks. The refutational pre-emption component works
on a more cognitive basis. This component first raises argu-
ments that may be used in persuasive attacks and then
refutes them to help individuals protect their attitudes. This
two-sided approach triggers greater resistance than a one-
sided message as, through being introduced to the opposing
viewpoint, the individual has been offered a basis for chal-
lenging the opposite view (Lumsdaine & Janis, 1953). By
motivating individuals to protect their established attitudes
and by providing content for counterarguments, psycho-
logical inoculation helps people critically analyze persuasion
attempts and decide whether to be persuaded (McGuire,
1961, 1964; Pfau et al, 1997). If the persuasion attempt is
not aligned with the individual’s attitudes and personal
goals, the individual may use counterarguments as a defense
mechanism to resist persuasion (McGuire, 1961, 1964).
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Inoculation interventions can be implemented using either a
prophylactic approach (i.e., with the aim of preventing attacks
on established attitudes) (McGuire, 1964; Pfau et al., 2004) or a
therapeutic approach (i.e., with the aim of building resistance to
persuasion among individuals with neutral or opposing atti-
tudes) (Compton, 2020; Van der Linden et al, 2020).
Furthermore, inoculation interventions are not only effective
on argument-specific resistance but also have the potential to
inoculate individuals against the very tactics used in persuasive
attacks (Roozenbeek & van der Linden, 2019a, 2019b).
Inoculation interventions have been conducted in various con-
texts, such as advertising, political campaigns, social issues and
health (Banas & Rains, 2010). Studies successfully conferred
resistance to deceptive food advertising (Mason & Miller,
2013), native advertisements (Amazeen, 2021), fake news
(Roozenbeek & Van Der Linden, 2019b), legalization of the use
of handguns and marijuana (Pfau et al., 2009), and pressures to
smoke cigarettes (Pfau et al, 1992) and consume alcohol
(Godbold & Pfau, 2000). Inoculation success has been evaluated
with print (Parker et al., 2012) video (Godbold & Pfau, 2000),
game-based interventions (Roozenbeek & Van Der Linden,
2019b; Van der Linden et al., 2020) and automatized online sys-
tems (Gidron et al., 2023; Levy et al,, 2019). According to the
inoculation literature (Banas & Rains, 2010; Mason & Miller,
2013; McGuire, 1961, 1964; Pfau et al., 2009; Roozenbeek & van
der Linden, 2019a), if an inoculation intervention is successful,
participants report:

o Greater elicited threat with regards to the persuasive
attack.

e Higher issue involvement levels about the attitudinal
object after inoculation.

e Less favorable attitudes towards the object of the persua-
sive attack.

e Less intention to interact with the object of the persua-
sive attack.
Less favorable attitudes towards the persuasive attack.
Higher likelihood to counterargue against the object of
the persuasive attack.

Based on the preceding review of literature and rationale,
we raise the following research question:

RQI: Can inoculation intervention confer resistance
against persuasive design techniques used in online gam-
bling platforms?

H1: Participants who receive the inoculation intervention
will report (a) higher elicited threat, (b) greater issue
involvement and (c) more counterarguments. They will also
report (d) less favorable attitudes towards online casino
bonuses, (e) less favorable attitudes towards persuasive
attack, and (f) lower intention to claim online casino
bonuses compared to the control condition.

2.4. Inoculation through peripheral cues

Research suggests that the threat component on its own can
confer resistance to persuasion (Kiesler & Kiesler, 1964;
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Petty & Cacioppo, 1979). Knowles and Linn (2004) sug-
gested that just as persuasion can result from peripheral
cues, so can resistance to persuasion. Inoculation can also
work heuristically through peripheral cues requiring min-
imal cognitive effort (Banas & Miller, 2013). Studies con-
ducted in the advertising domain support this claim and
argue that native advertising (when a marketer presents paid
content in a manner that closely resembles the publisher’s
original content to leverage the publisher’s credibility
(Wojdynski & Golan, 2016)) disclosures can act as forewarn-
ing which helps the individual recognize the commercial
content (Amazeen, 2021; Amazeen & Vargo, 2021; Amazeen
& Wojdynski, 2019; Wojdynski & Golan, 2016). When a
persuasive incentive is observed, persuasion knowledge,
which consists of information relating to the persuader and
the persuasion target, is activated (Friestad & Wright, 1994).
The Persuasion Knowledge Model postulates that when indi-
viduals have information on both the persuader and the per-
suasion target (i.e., self), they can analyze the persuasion
attempt critically, reducing their susceptibility to persuasion
(Livingstone & Helsper, 2006; Panic et al., 2013). Thus, rec-
ognizing the persuasive intent helps the individual evaluate
the persuasion attempt and resist persuasion if it is not in
line with their personal goals (Friestad & Wright, 1994;
McGuire, 1964). In this regard, like the use of disclosure
statements in native advertising, such as “this celebrity has
been paid to appear in this advert,” explainable persuasion
in the form of a just-in-time disclosure statement can poten-
tially inoculate the viewer promoting resistance to persua-
sion when interacting with persuasive interfaces. Based on
the literature review and rationale, we raise the following
research question:

RQ2: Can explainable persuasion be employed as an
inoculation intervention to confer resistance against persua-
sive design techniques used in online gambling platforms?

While research indicates that threat on its own can confer
resistance (Kiesler & Kiesler, 1964; Petty & Cacioppo, 1979),
McGuire and Papageorgis (1962) argue that the threat itself
is not as impactful as the threat paired with refutational pre-
emption. Moreover, inoculation is suggested to be more
effective when delivered multiple times over a specific time
period rather than once (Ivanov et al, 2018). Accordingly,
we hypothesize:

H2: Participants who receive both the inoculation inter-
vention and explainable persuasion during the persuasive
attack will report (a) more counterarguments, (b) less favor-
able attitudes towards online casino bonuses, (c) less favor-
able attitudes towards the persuasive attack, and (d) lower
intention to claim online casino bonuses compared to the
control condition.

2.5. Responsible gambling and informed choice

Gambling is recognized as a social and public health issue
(Korn & Shaffer, 1999) and in response, governments and
gambling providers globally introduced responsible gambling
policies and practices to prevent and mitigate the adverse

effects of gambling disorder on players and the community
(Blaszczynski et al., 2011). The principles of autonomy and
informed choice are fundamental to responsible gambling
policies and practices (Blaszczynski et al, 2004).
Blaszczynski et al. (2011) argued that the main responsibility
of the gambling industry is to offer adequate and useful
information that will facilitate informed player choices. That
is, the gambling industry is obligated to disclose and inform
players about games’ features and how they work, along
with the potential harm and consequences related to inter-
acting with such games. This information should be rele-
vant, accurate, accessible, understandable and provided on a
timely basis (Blaszczynski et al., 2013).

Studies have shown that responsible gambling pop-up
messages can increase self-awareness among casual gamblers,
resulting in more responsible gambling behavior and more
informed decisions (Auer & Griffiths, 2016; Monaghan,
2009). However, most published research on the effective-
ness of pop-up messages on gambling behavior does not
compare problem gamblers to non-problem gamblers
(Bjorseth et al, 2020). Caillon et al. (2021) found that
informative pop-up messages decreased the illusion of con-
trol (i.e., believing that one has control over gambling out-
comes) (Cantinotti et al., 2004; Langer, 1975) for at-risk
gamblers compared to control participants. Nevertheless,
more research is needed to provide insight into the effective-
ness of informative messages among different gambler
profiles.

Similar to responsible gambling pop-up messages,
explainable persuasion has the potential to help players
assess the implications of interacting with persuasive gam-
bling interfaces so that they can make informed choices. To
identify the diverse needs of different players, it is important
to evaluate the effectiveness of explainable persuasion in
conferring resistance to persuasion across different gambler
profiles. As no specific direction of the relationship has been
proposed previously, we hypothesize that,

H3: There will be a difference in the level of (a) elicited
threat, (b) issue involvement, (c) attitudes towards online
casino bonuses, (d) intention to claim online casino bonuses,
(e) attitudes towards persuasive attack, and (f) number of
counterarguments between different problem gambling
severity groups.

In addition to exploring differences in study variables
among different gambler groups, we also aim to investigate
the potential interaction between inoculation condition and
problem gambling severity on these study variables.

H4: There will be an interaction between inoculation
intervention and problem gambling severity on study
variables.

3. Method
3.1. Study design

A 4 x 2 design was used in the online study. The inoculation
intervention was administered through an animated video.



Explainable persuasion was operationalised as a disclosure
statement of persuasive intent during the persuasive attack,
i.e., a message stating that the casino bonus offer is intended
to persuade the player to continue gambling. Inoculation
intervention types (inoculation intervention + disclosure of
persuasive intent during persuasive attack, inoculation inter-
vention alone, disclosure of persuasive intent during persua-
sive attack alone, and control) and problem gambling
severity (non-problem and low-risk gamblers, moderate-risk
gamblers) as determined by the Problem Gambling Severity
Index (PGSI) (Ferris & Wynne, 2001a, 2001b), served as the
independent variables. Non-problem gamblers and low-risk
gamblers were merged into a single group. This group will
be referred to as “non-problem + low-risk gamblers.”
Baseline attitude toward online casino bonuses was used as
a covariate. The study design enabled comparison of the
influence of inoculation intervention type and problem gam-
bling severity on resistance to persuasion. The dependent
variables were elicited threat, issue involvement with respon-
sible gambling, attitudes towards online casino bonuses,
intention to claim online casino bonuses, attitudes towards
the persuasive attack and number of counterarguments.

Each dependent variable was analyzed independently. The
minimum sample size for the study was determined using
Statistical Power Analysis (G*Power 3.1.9.2). G*Power is
one of the most commonly used sample size calculation
methods in the behavioral sciences (Faul et al.,, 2007). The
G-power software predicts the sample size needed for a
study based on statistical significance level, effect size, statis-
tical power, and number of predictors (Faul et al, 2007).
The study used a 0.05 value of significance level, 0.25 effect
size, 80% statistical power, and two predictors: inoculation
intervention (4) and problem gambling severity (2) and one
covariate, baseline attitude toward online casino bonuses. A
4 x 2 design required comparing eight groups. For the inter-
action effect, the numerator df was calculated as (4-1) * (2-
1) = 3. Accordingly, the total needed sample size by the
software was estimated to be 179. This equaled to approxi-
mately 23 participants in each condition. The final sample
size satisfied the requirements for adequate statistical power.
There were 240 participants, with 60 in each of the four
conditions.

3.2. Participants

Overall, 240 participants (age range 18-73years, 138 male,
100 female, 2 participants choose not to disclose) were
recruited to the online study through Prolific™ (www.pro-
lific.co), an established online research participant recruit-
ment platform. Participants who had bet daily or weekly on
online slot and roulette games in the previous 12 months,
who were aged 18 years or older and fluent English speakers
were recruited for the study. Participants were informed that
the study’s objective was to examine their attitudes to casino
bonuses used by online gambling websites. Initially, 394 par-
ticipants were screened. To maintain the study’s relevance to
digital usage, we excluded problem gamblers from our
research. This decision was based on the consideration that
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their characteristics might not correspond with those of the
average user who interacts with persuasive interfaces.
Accordingly, individuals who were undergoing treatment or
who were experiencing any negative consequences resulting
from their gambling were excluded. There were three
screening steps for participant recruitment.

1. In the invitation letter, participants were informed that
the study was intended for moderate gamblers (ie.,
gambling within reasonable and proper limits) and
those who thought they may need support were directed
to relevant support services.

2. Before participants could take part in the study, they
were required to check a box stating they were not
experiencing problems due to gambling in the partici-
pant information sheet.

3. To avoid recruiting participants who might be unaware
of their problems, participants were assessed by the
Problem Gambling Severity Index (PGSI) (Ferris &
Wynne, 2001a, 2001b), which is a valid and reliable
instrument commonly used in gambling research to
screen for problem gambling. Participants with a PGSI
score of eight or higher were classified as problem gam-
blers and disqualified from the study. A message
through Prolific was sent to disqualified individuals,
informing them of where they may receive help. These
screening procedures reduced the likelihood of partici-
pants experiencing psychological stress or anxiety due
to gambling.

3.3. Measures

3.3.1. Problem gambling severity index

The 9-item PGSI was used to assess problem gambling
severity (Ferris & Wynne, 2001a, 2001b). The scale includes
items related to gambling behavior (e.g., How often have
you bet more than you could really afford to lose?) and
experienced adverse consequences due to gambling (e.g.,
How often has your gambling caused any financial problems
for you or your household?). Each item is rated on a 4-point
scale: 0 never; 1=sometimes; 2=most of the time;
3 =almost always. The standard cut-points are 0 = non-
problem gambler; 1-2 = low-risk gambler; 3-7 = moderate-
risk gambler; and eight or more=problem gambler.
Utilizing the PGSI ensured that each condition had an equal
number of gambler profiles. The PGSI has high internal
consistency and test-retest reliability (Devlin & Walton,
2012; Lopez-Gonzalez et al., 2018 So et al, 2019).
Cronbach’s alpha was 0.70, indicating good reliability.

3.3.2. Elicited threat

Elicited threat was assessed at Phase 2 using five bipolar
adjective pairs (Mason & Miller, 2013; Pfau et al, 1992):
unintimidating-intimidating, nonthreatening— threatening,
not risky-risky, not harmful-harmful, and safe-dangerous.
Participants were given the following scenario:
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Imagine that you are at the end of your gambling session for
the day and are ready to leave the gambling website. You
receive a notification offering you an extra £20 bonus to spend
on a new game if you deposit £20. This notification intends to
cause you to rethink your decision of leaving the gambling
website. We want to know how this would make you feel.

After reading the scenario, participants were asked to
indicate how this would make them feel on a 7-point scale
for each adjective pair. The pairs were rated 1 (e.g., uninti-
midating) to 7 (e.g., intimidating). Greater elicited threat
was reflected by higher scores. The reliability of the elicited
threat scale was 0.85 (n=240), as assessed by Cronbach’s
coefficient alpha.

3.3.3. Issue involvement with responsible gambling

Issue involvement was assessed at Phases 1 and 2 using a
shortened version of Zaichkowsky’s (1985) Personal
Involvement Inventory (PII). As in other inoculation studies
(Ivanov et al., 2009; Parker et al., 2012), seven items were
utilized for the assessment: unimportant-important, irrele-
vant-relevant, nonessential-essential, of no concern-of con-
cern to me, does not matter-matters to me, useless—useful,
and trivial-fundamental. Participants were asked to indicate
what responsible gambling meant to them using a 7-point
scale for each item. The reliability ratings for the issue
involvement scale were Phase 1: 0.86 and Phase 2: 0.82
(n=240), as assessed by Cronbach’s coefficient alpha.

3.3.4. Attitudes towards the use of online casino bonuses
and the persuasive attack

Attitudes towards online casino bonuses was assessed at
Phases 1, 2 and 3 using six bipolar adjective pairs (Pfau,
Szabo, et al., 2001; Pfau et al., 2006; Pfau & Burgoon, 1988):
foolish-wise, unacceptable-acceptable, wrong-right, unfavor-
able-favorable, bad-good, and negative-positive on a 7-
point scale. The reliability ratings of the attitude scale were
Phase 1: 0.93, Phase 2: 0.95, and Phase 3: 0.95 (n=240).
Attitude towards the persuasive attack was assessed with the
same measure. Reliability (Cronbach’s alpha) of the attitude
scale for the persuasive attack was 0.85.

3.3.5. Intention to claim online casino bonuses

Intention to claim online casino bonuses was assessed at
Phases 1, 2 and 3 using a single item, 0-100-point scale
(Compton & Pfau, 2004; Pfau, Park, et al., 2001). The ques-
tion asked, "on a scale from 0 (no probability) to 100 (cer-
tain probability), what is the likelihood you will claim online
casino bonuses (e.g., cash bonuses and free spins)?”

3.3.6. Counterarguments

Counterarguments were assessed using a thought-listing
technique (Cacioppo et al.,, 1997; Cacioppo & Petty, 1981).
The method used by Reynolds-Tylus et al. (2019) was
adopted in the present study. After viewing the pop-up
online casino message, participants were instructed to take
90 seconds to list all the thoughts that came to their minds

while they viewed the message. Participants were provided
with 10 text boxes and were asked to write down each
thought in a different box. On the following page, partici-
pants were asked to indicate whether each thought was
about the content of the pop-up message or not to assess
relevance. On the next page, participants were asked to indi-
cate for each thought whether it was unfavorable (i.e., a
negative thought about the pop-up message), neutral (ie.,
neither favorable nor unfavorable thought about the pop-up
message) or favorable (i.e., a positive thought about the
pop-up message) to assess valence. Only relevant and nega-
tive thoughts were counted as counterarguments, yielding a
single metric to assess counter-argumentation. The coding
for study variables was verified by another member of the
research team.

3.4. Procedure

The study was designed on Qualtrics (https://www.qualtrics.
com/), a web-based survey platform. Bournemouth
University Research Ethics Committee approved the study
on 11 May 2022 (ID: 39653). Data collection began on 5
September 2022 and closed on 9 December 2022. The study
consisted of three phases. Flow of participants through the
study is shown in Figure 1.

3.4.1. Pre-screening

Participants were screened, and those who met the inclusion
criteria were recruited for the study. Participants who were
experiencing negative consequences resulting from their
gambling and participants with a PGSI score of eight or
higher were disqualified from the study. Because problem
gambling severity was used as an independent variable, the
researcher aimed to enroll an equal number of non-prob-
lem 4 low-risk gamblers and moderate-risk gamblers in the
study. Due to the random nature of PGSI scores, 394 partic-
ipants were screened for the study to achieve this objective.
Eventually, 120 non-problem + low-risk gamblers and 120
moderate-risk gamblers were recruited to the study, totaling
240 participants.

3.4.2. Phase 1

In the first phase, participants were asked to provide infor-
mation about their gambling experience (e.g., number of
online gambling accounts and time spent gambling per
week). Participants’ attitudes towards online casino bonuses,
intention to claim online casino bonuses and issue involve-
ment with responsible gambling at baseline were assessed by
a questionnaire.

3.4.3. Phase 2

Phase 2 took place one week after Phase 1. In Phase 2, the
inoculation intervention video was shown to the partici-
pants. 120 participants were assigned to the inoculation
intervention condition and 120 participants to the control
condition. A matched pair approach was taken since
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Figure 1. Inoculation study flow.

problem gambling severity was used as an independent vari-
able. Participants in the inoculation and control groups were
paired according to their PGSI groups to lessen the impact
of confounding factors on the results. Accordingly, an equal
number of non-problem + low-risk gamblers and moderate-
risk gamblers were randomly allocated to one of the two
conditions. In both the inoculation intervention condition
and the control condition, there were 60 non-problem-
+ low-risk gamblers and 60 moderate-risk gamblers, totaling
240 participants.

Participants in the inoculation intervention condition
were initially asked how well they knew how online gam-
bling websites can motivate them to gamble on a scale from
0 (no knowledge) to 100 (high knowledge) to elicit threat.
Later, participants in this condition watched a 5-minute
inoculation video about online casino bonuses. The inocula-
tion video contained arguments that gambling operators
may use to persuade players to claim online casino bonuses
and refutations of these arguments. Participants were then
asked to confirm that they had watched the video. As an
attention check, they were asked two multiple-choice and
one open-ended question about the video.

Participants in the control condition watched a 5-minute
video about the history of gambling. The control video pre-
sented information about gambling from ancient times to
the digital age. Participants were then asked to confirm that
they had watched the video. As an attention check, partici-
pants in this condition were also asked two multiple-choice
and one open-ended question about the video. Following
the videos, participants across all conditions were asked to
answer a questionnaire on elicited threat, issue involvement
with responsible gambling, attitudes towards online casino
bonuses and intention to claim online casino bonuses.

3.4.4. Phase 3

Phase 3 took place one week after Phase 2. McGuire (1964)
suggested that a delay is needed between the inoculation
intervention and the attack as it takes time to counterargue
and generate arguments for defense (McGuire, 1964). In
Phase 3, both the inoculation intervention condition and the
control condition received the following scenario:

Imagine you have been gambling at a gambling website called
Fun & Bet Casino. You realize that you lost more money than
you expected in your gambling session and are considering
leaving the website. Just before you close the website, a pop-up
message appears.

After reading the scenario, the persuasive attack was pre-
sented in the form of a pop-up online casino bonus message
resembling those used in gambling websites (See Appendix,
supplementary material). Half the participants in the inocu-
lation intervention condition and the control condition were
exposed to the pop-up message with a threat forewarning in
the form of a disclosure statement about the persuasive
intent of the pop-up message (ie., explainable persuasion).
The other half of the participants in the inoculation inter-
vention condition and the control condition were exposed
to the same pop-up message without the disclosure state-
ment. Following the persuasive attack, all participants
answered a questionnaire on counter-argumentation, atti-
tudes towards online casino bonuses, attitudes towards the
persuasive attack (i.e., pop-up bonus offer), and intention to
claim online casino bonuses. Participants who were exposed
to the pop-up message with a disclosure statement of per-
suasive intent were asked how likely they were to click the
“learn more” button to find out how persuasive features
may impact their gambling behavior with a 5-point scale
(I =very unlikely, and 5=very likely). Participants were
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Figure 2. Inoculation study experimental conditions.

also asked to give a rationale for their answers. In the last
phase, demographic information was collected from partici-
pants. Participants who completed all three phases of the
study received £2.70 for their participation. Four participants
who did not provide sensible answers were excluded from
the study. The flow of participants through the intervention
is detailed in Figure 2.

3.5. Materials

Materials used include the inoculation intervention video,
the control video, and the persuasive attack.

3.5.1. Inoculation intervention video

The script of the inoculation intervention video consisted of
three parts. The first part of the script was intended to induce
threat. Participants were warned that while many players con-
trol their gambling and enjoy it as a leisure activity, gambling
operators successfully create online casino bonuses such as
cash bonuses or free spins to persuade players to spend more
time and money than they initially intended. The second and
third parts consisted of arguments that gambling operators
may use to persuade players to claim online casino bonuses
and refutations of these arguments. The arguments for claim-
ing online casino bonuses included: (i) getting a head start by
spending less of your own money and (ii) trying out exciting
new games for free through exclusive bonuses. These argu-
ments reflected those used in online casino bonus advertise-
ments. The arguments against claiming online casino bonuses
included: (i) online casino bonuses being subject to specific
play requirements and the use of words like "bonus" and

Non-problem gamblers
+ Low risk gamblers
(30)

Non-problem gamblers
+ Low risk gamblers
(€]

Moderate risk gamblers
(30)

Non-problem gamblers
+ Low risk gamblers
(30)

Non-problem gamblers
+ Low risk gamblers
(30)

Moderate risk gamblers
(30)

"free" reducing the apparent cost of play requirements, (ii)
online casino bonuses disrupting players from their respon-
sible gambling goals by acting as triggers and making it diffi-
cult for players to reflect on future repercussions. These
arguments were based on the findings of a studies that exam-
ined the relationship between persuasive interfaces and
addictive behavior (Cemiloglu, Naiseh, et al, 2021;
McCormack & Griffiths, 2013). In total, the inoculation video
script was 417 words. The video script was animated with
PowToon (https://powtoon.com), a web-based animation plat-
form. The text was narrated by a British-accented female nar-
rator (See Figure 3). See Appendix for the video text
(supplementary material).

3.5.2. Control video

The script of the control video consisted of six parts. The
script gave a review of gambling throughout history and
consisted of the earliest foundations, the Ancient World, the
Middle Ages, the Enlightenment, Modern History, and the
Digital Age. The content of the script was based on informa-
tion presented in online articles (Encyclopsedia Britannica,
1998; Reader’s Digest, 2020). In total, the inoculation video
script was 396 words. Similar to the inoculation intervention
video, the video script was animated with PowToon and
narrated by the same British-accented female narrator (See
Figure 4). See Appendix for the video text (supplementary
material).

3.5.3. Persuasive attack
The persuasive attack was in the form of a pop-up casino
bonus offer for a new online slot game resembling those
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Figure 5. Persuasive attack with disclosure statement.
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used in gambling websites (See Figure 5). The choice of a
pop-up casino bonus as the persuasive attack was made due
to its prevalence across nearly all online gambling platforms,
making it a representative example of persuasive design
techniques. The study took place within a controlled envir-
onment, ensuring that the influence of the flow experience
during gambling remained regulated. This allowed for a sin-
gular focus on determining whether an individual would
accept the offer. The similarity, validity, and clarity of the
pop-up casino bonus offer was evaluated by two responsible
gambling officials, four academics, and one ex-problem
gambler.

We selected a slot game as research indicates that slot
machine gamblers are more susceptible to irrational thinking
and biases than players of other games (Walker, 1992).
Furthermore, the short period between betting and the out-
come of such games may result in less self-aware betting
(Monaghan & Blaszczynski, 2010).

The pop-up message consisted of three parts. The top
part addressed the player with, “Feeling out of luck today?
Try our newest game for a chance to win!” The middle part
introduced a new game called Gold Tower with a colorful
visual and offered 50 free spins. Similar to typical online
casino bonus offers, the fine print detailed play require-
ments. The fine print read, “Min £30 staking required.
Reward valid for 7 days.” The pop-up message had a click-
able button that was labelled with the call-to-action phrase
"Play Now." The bottom part further advertised the benefits
of claiming the offer. Two different versions of the pop-up
message were utilized in the study. One version included a
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disclosure statement about the persuasive intent of the pop-
up message in the footer, while the other version did not
(See Appendix, supplementary material). All other aspects
were identical in both versions. The disclosure statement
was as following:

As Fun & Bet, we acknowledge that this message intends to
persuade you to continue gambling. Click learn more to find
out how persuasive features may impact your gambling
behavior.

3.6. Data analysis

Data was analyzed using SPSS version 28. Non-parametric
tests were used when appropriate, as the data was not nor-
mally distributed. Three main analyses were performed.

Analysis of Covariance (ANCOVA) was used as the main
analysis to test the effect of the inoculation intervention and
problem gambling severity on elicited threat, issue involve-
ment, attitudes towards online casino bonuses, intention to
claim online casino bonuses, counterarguments, and atti-
tudes towards the persuasive attack. Baseline attitude toward
online casino bonuses was used as a covariate in all analyses.
2x 2 ANCOVA were used to test three dependent variables
at Phase 2. The dependent variables were elicited threat, atti-
tudes towards online casino bonuses, intention to claim
online casino bonuses and issue involvement with respon-
sible gambling measured at Phase 2. Inoculation condition
(inoculation, no inoculation) and problem gambling severity
(non-problem + low-risk gamblers, moderate-risk gamblers)
served as the independent variables. A 4 x 2 ANCOVA was
used to test four dependent variables at Phase 3. The
dependent variables were attitudes towards online casino
bonuses, intention to claim online casino bonuses, attitudes
towards persuasive attack and counterarguments measured
at Phase 3. Inoculation condition (inoculation and disclos-
ure, inoculation only, disclosure only, control) and problem
gambling severity (non-problem + low-risk gamblers, moder-
ate-risk gamblers) served as the independent variables.

Spearman correlations were used to analyze the associ-
ation between continuous and ordinal variables (Sheskin,
2003). Data from the open-ended question was analyzed
using thematic analysis (Braun & Clarke, 2006). The coding
was verified by another member of the research team.

4. Results
4.1. Participant demographics

In total, 240 participants completed the online study. Nine
participants reported that they work or have worked in the
gambling industry. Table 1 summarizes demographics.

4.2. Manipulation check: Elicited threat

Researchers have suggested that threat vulnerability is
required for inoculation to work (Godbold & Pfau, 2000;
McGuier, 1962). A two-way ANCOVA was run to examine
the effects of the inoculation intervention and problem

Table 1. Participant demographics.

N 240
Age: M (SD) 383 (11.1)
Age: Range 18-73
Gender: Males (%) 138 (57.5)
Females (%) 100 (41.7)
Prefer not to say (%) 2 (0.8)
Gambling Activity Days Per Week: M (SD) 2.85 (1.96)
Number of Online Gambling Accounts (%)
1 account 129
2 accounts 20.0
3 accounts 21.7
4 accounts 10.0
5 accounts 5.0
6 or more accounts 30.4
Problem Gambling Severity Index (%)
Non-problem gambler 26.7
Low-risk gambler 233
Moderate-risk gambler 50.0
Education (%)
Compulsory school education completed 15.4
Vocational training 9.2
College 23.8
University degree 38.8
Postgraduate qualification (e.g., MSc, PhD) 12.9
Employment (%)
Full-time employment 55.8
Part-time employment 15.4
Self-employed 7.9
Unemployed 8.3
Student 2.1
Retired 2.5
Homemaker 7.1
Other 0.8

gambling severity on elicited threat at Phase 2 after control-
ling for baseline attitudes towards online casino bonuses.
There was no statistically significant interaction between
problem gambling severity and experimental condition on
elicited threat levels in Phase 2, F(1, 235) = 0.1, NS.
Therefore, the main effects of problem gambling severity
and inoculation intervention were analyzed.

There was a statistically significant main effect of the
inoculation intervention on Phase 2 elicited threat levels,
F(1, 235) = 4.7, p=0.03, partial #2=0.02. The adjusted
marginal mean of elicited threat level for the inoculation
condition (M =4.7, SE = 0.1) was higher than the no inocu-
lation condition (M =4.4, SE = 0.1), a statistically signifi-
cant difference of 0.3 in mean scores (95% CI, 0.3 to 0.6).
There was no statistically significant main effect of problem
gambling severity on Phase 2 elicited threat levels, F(1, 235)
=3.1, p=0.08, partial #2=0.01. Due to the statistically sig-
nificant main effect of the inoculation intervention on Phase
2 elicited threat levels, it was considered acceptable to test
inoculation theory.

For the inoculation intervention condition, a Spearman’s
rank-order correlation analysis revealed a statistically signifi-
cant negative correlation between elicited threat and Phase 2
attitudes towards online casino bonuses, r,(238) = —0.2,
p <0.01. That is, participants who had lower elicited threat
scores were more likely to have more positive attitudes
towards online casino bonuses and vice-versa. The correl-
ation matrix for the study variables is shown in Appendix
(supplementary material).
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Table 2. P2 Issue involvement with responsible gambling.

Intervention groups

Non + Low-risk gamblers Moderate-risk gambler

P2 Issue

Involvement  Inoculation  No Inoculation  Inoculation  No Inoculation
M 6.4 6.5 6.5 6.1

(SD) 0.6 0.6 0.5 0.7
M(adj) 6.4 6.5 6.5 6.2

(SE) 0.08 0.08 0.08 0.08

4.3. Issue involvement with responsible gambling

A two-way ANCOVA was run to examine the effects of the
inoculation intervention and problem gambling severity on
issue involvement with responsible gambling at Phase 2 after
controlling for baseline attitudes towards online casino
bonuses. There was a statistically significant interaction
between problem gambling severity and experimental condi-
tion on Phase 2 issue involvement with responsible gam-
bling, F(1, 235) = 6.6, p=0.01, partial n2 =0.02. Therefore,
an analysis of the simple main effects for problem gambling
severity and inoculation intervention was performed. Means,
adjusted means, standard deviations and standard errors are
presented in Table 2.

The effect of inoculation intervention on issue involve-
ment levels at Phase 2 for the non + low-risk gambler group
was not statistically significant, F(1, 235) = 1.0, NS, whereas
the effect of inoculation intervention for the moderate-risk
gambler group was statistically significant, F(1, 235) = 6.8,
p=0.01, partial #2 =0.02. Within the moderate-risk gambler
group, the inoculation group had a higher issue involvement
level compared to the no inoculation group (95% CI, 0.07
to 0.5).

The effect of problem gambling severity on issue involve-
ment levels at Phase 2 for inoculation condition was not
statistically significant, F(1, 235) = 0.7, NS, whereas the
effect of problem gambling severity for the no inoculation
condition was statistically significant, F(1, 235) = 7.5,
p=0.006, partial #2=0.03. For the no inoculation condi-
tion, the non +low-risk gambler group had a higher issue
involvement level compared to the moderate-risk gambler
group (95% CI, 0.09 to 0.5).

For the inoculation intervention condition, a Spearman’s
rank-order correlation analysis revealed a statistically signifi-
cant positive correlation between baseline issue involvement
with responsible gambling and Phase 2 issue involvement
with responsible gambling, r(238) = 0.3, p <0.001. That is,
participants who had high issue involvement with respon-
sible gambling at baseline also had high issue involvement
with responsible gambling at Phase 2.

4.4, Attitudes towards online casino bonuses

A two-way ANCOVA was run to examine the effects of the
inoculation intervention and problem gambling severity on
attitudes towards online casino bonuses at Phase 2 after con-
trolling for baseline attitudes towards online casino bonuses.
There was no statistically significant interaction between
problem gambling severity and experimental condition on
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Phase 2 attitudes towards online casino bonuses, F(1, 235)
= 1.3, NS. Therefore, the main effects of problem gambling
severity and inoculation intervention were analyzed.

There was a statistically significant main effect of the
inoculation intervention on Phase 2 attitudes towards online
casino bonuses, F(1, 235) =24.2, p < 0.001, partial #2 =0.09.
The adjusted marginal mean of attitudes towards online
casino bonuses for the inoculation condition (M =4.0, SE =
1.1) was lower than the no inoculation condition (M =4.7,
SE = 0.1). Lower scores meant less favorable attitudes
towards online casino bonuses. There was no statistically
significant main effect of problem gambling severity on atti-
tudes towards online casino bonuses, F(1, 235) =0.4, NS.

A two-way ANCOVA was run to examine the effects of
the inoculation intervention type and problem gambling
severity on attitudes towards online casino bonuses at Phase
3 after controlling for baseline attitudes towards online
casino bonuses. See Table 3. There was no statistically sig-
nificant interaction between problem gambling severity and
type of inoculation intervention on Phase 3 attitudes
towards online casino bonuses, F(3, 231) = 1.2, p=0.3, NS.
Also, there was no statistically significant main effect of
problem gambling severity F(1, 231) = 0.7, NS or type of
inoculation intervention, F(3, 231) = 1.1, NS.

4.5. Intention to claim online casino bonuses

A two-way ANCOVA was run to examine the effects of the
inoculation intervention and problem gambling severity on
intention to claim online casino bonuses at Phase 2 after
controlling for baseline attitudes towards online casino
bonuses. There was no statistically significant interaction
between problem gambling severity and experimental condi-
tion on Phase 2 intention to claim online casino bonuses,
F(1, 235) = 0.6, NS. Therefore, the main effects of problem
gambling severity and inoculation intervention were
analyzed.

There was a statistically significant main effect of the
inoculation intervention at Phase 2 intention to claim online
casino bonuses, F(1, 235) =5.4, p=0.02, partial #2=0.02.
The adjusted marginal mean of intention to claim online
casino bonuses for the inoculation condition (M =54.2 SE
= 2.6) was lower than the no inoculation condition
(M =629, SE = 2.6), a statistically significant difference of
8.6 in mean scores (95% CI, 1.3 to 16.0). There was no stat-
istically significant main effect of problem gambling severity
on intention to claim online casino bonuses, F(1, 235)
=0.5, NS.

A two-way ANCOVA was run to examine the effects of
inoculation intervention type and problem gambling severity
on intention to claim online casino bonuses at Phase 3 after
controlling for baseline attitudes towards online casino
bonuses. See Table 4. There was no statistically significant
interaction between problem gambling severity and type of
inoculation intervention on Phase 3 intention to claim
online casino bonuses, F(3, 231) = 1.0, NS. Also, there was
no statistically significant main effect of problem gambling
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Table 3. P3 Attitudes towards online casino bonuses.

Inoculation conditions

P3 Attitudes towards Online Casino Bonuses Inoculation + Disclosure Inoculation Alone Disclosure Alone Control
All Participants (n: 240)
M 4.0 4.1 4.2 43
(SD) 1.3 1.5 1.5 1.5
M(adj) 4.0 4.0 42 44
(SE) 0.1 0.1 0.1 0.1
Non + Low-risk gamblers (n:120)
M 4.0 4.2 4.0 4.2
(SD) 1.2 1.4 1.6 1.4
M(adj) 3.9 42 4.1 4.1
(SE) 0.2 0.2 0.2 0.2
Moderate-risk gambler (n:120)
M 4.0 4.0 43 4.4
(SD) 1.4 1.5 14 1.6
M(adj) 4.0 3.8 43 4.7
(SE) 0.2 0.2 0.2 0.2
Table 4. P3 Intention to claim online casino bonuses.
Inoculation conditions
P3 Intention to Claim Online Casino Bonuses Inoculation + Disclosure Inoculation Alone Disclosure Alone Control
All Participants (n: 240)
M 47.9 539 56.0 55.0
(SD) 323 315 31.1 333
M(ad)) 47.6 52.8 56.6 55.7
(SE) 4.0 4.0 4.0 40
Non + Low-risk gamblers (n:120)
M 40.8 55.4 54.8 53.6
(SD) 32.7 324 30.9 29.3
M(ad)) 40.5 54.9 56.2 514
(SE) 5.6 5.6 5.6 5.6
Moderate-risk gambler (n:120)
M 54.9 524 57.1 56.3
(SD) 30.9 31.0 31.9 373
M(adj) 54.7 50.7 57.1 59.9
(SE) 5.6 5.6 5.6 5.6

Table 5. P3 Attitudes towards persuasive attack.

Inoculation conditions

P3 Attitudes towards Persuasive Attack Inoculation + Disclosure Inoculation Alone Disclosure Alone Control
All Participants (n: 240)
M 3.7 3.8 4.0 4.1
(SD) 1.4 13 1.5 1.6
M(adj) 3.7 3.8 4.0 4.2
(SE) 0.2 0.2 0.2 0.2
Non + Low-risk gamblers (n:120)
M 35 4.0 41 39
(SD) 1.2 1.4 1.7 1.4
M(adj) 35 39 4.1 3.8
(SE) 0.2 0.2 0.2 0.2
Moderate-risk gambler (n:120)
M 4.0 37 39 43
(SD) 1.5 13 14 1.7
M(adj) 39 3.6 39 4.6
(SE) 0.2 0.2 0.2 0.2

severity (F (1, 231) = 1.4, NS and type of inoculation inter-
vention, F(3, 231) = 1.0, NS.

4.6. Attitudes towards the persuasive attack

A two-way ANCOVA was run to examine the effects of
inoculation intervention type and problem gambling severity
on attitudes towards the persuasive attack at Phase 3 after
controlling for baseline attitudes towards online casino
bonuses. See Table 5. There was a statistically significant

interaction between problem gambling severity and experi-
mental condition on attitudes towards the persuasive attack
at Phase 3, F(3, 235) 2.6, p=0.04, partial 52 =0.03.
Therefore, an analysis of the simple main effects for problem

gambling severity and inoculation intervention was
performed.
The effect of inoculation intervention on attitudes

towards the persuasive attack at Phase 3 for the non + low-
risk gambler group was not statistically significant, F(3, 231)
= 1.4, NS, whereas the effect of inoculation intervention for



Table 6. P3 Counterarguments.
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Inoculation conditions

P3 Counterarguments Inoculation + Disclosure Inoculation Alone Disclosure Alone Control
All Participants (n: 240)

M 34 24 2.1 25

(SD) 2.6 2.0 1.8 2.0

M(ad)) 34 24 2.0 24

(SE) 0.3 0.3 0.3 0.3

Non + Low-risk gamblers (n:120)

M 35 2.7 1.9 2.7

(SD) 2.7 2.1 1.5 2.1

M(adj) 35 2.7 1.9 2.7

(SE) 0.4 0.4 0.4 0.4

Moderate-risk gambler (n:120)

M 32 2.0 2.2 2.2

(SD) 2.6 1.8 2.0 1.8

M(adj) 32 2.0 22 2.1

(SE) 0.4 0.4 0.4 0.4
, inoculation + disclosure condition was higher than the dis-

Very Likely w47 . . c . L. .

Likely 242 closure only condition, with a statistically significant differ-
Neutral —e— 6 7 ence of 1.3 in mean scores (95% CI, 0.3-2.3). That is,

Unlikely 30 B : ; ; ; s
Very Unlikely 45 participants in the inoculation + disclosure condition gener-

Figure 6. Likelihood to learn more about the disclosure statement.

the moderate-risk gambler group was statistically significant,
F(3, 231) = 2.8, p=0.04, partial #2=0.03. Within the mod-
erate-risk gambler group, the inoculation only condition
group had less favorable attitudes towards the persuasive
attack compared to the control group (i.e., no inoculation
and no disclosure of persuasive intent during the attack)
with a statistically significant difference of 0.9 in mean
scores (95% CI, 0.07 to 1.9).

The effect of problem gambling severity on attitudes
towards the persuasive attack at Phase 3 was only significant
within the control condition (i.e., no inoculation and no dis-
closure of persuasive intent during attack), F(1, 231) = 5.3,
p=0.02, partial #2=0.02. For the control condition, the
non + low-risk gambler group had less favorable attitudes
towards the persuasive attack compared to the moderate-
risk gambler group, with a statistically significant difference
of 0.8 in mean scores (95% CI, 0.1 to 1.4).

4.7. Counterarguments

A two-way ANCOVA was run to examine the effects of
inoculation intervention type and problem gambling severity
on the number of counterarguments at Phase 3 after con-
trolling for baseline attitudes towards online casino bonuses.
Means, adjusted means, standard deviations and standard
errors are presented in Table 6. There was no statistically
significant interaction between problem gambling severity
and experimental condition on the number of counterargu-
ments at Phase 3, F(3, 231) = 0.7, NS. Therefore, the main
effects of problem gambling severity and inoculation inter-
vention were analyzed.

There was a statistically significant main effect of inocula-
tion intervention type on the number of counterarguments,
F(3, 231) =4.3, p=0.005, partial #2=0.05. The adjusted
marginal mean score of counterarguments for the

ated more counterarguments than participants in the dis-
closure only condition. There was no statistically significant
main effect of problem gambling severity on attitudes
towards online casino bonuses, F(1, 231) =1.26, NS.

4.8. Desire to learn about the disclosure statement

As shown in Figure 6, out of 120 participants who were
shown the disclosure statement during the persuasive attack,
only 28.4% stated that they would want to learn how per-
suasive features may impact their gambling behavior. There
was no significant difference in desire to learn based on gen-
der, PGSI group or inoculation condition at Phase 2.

Participants who were asked how likely they were to click
the “learn more” button were also asked to give a rationale
for their answers. Figure 7 illustrates the rationale provided
by the participants for their decision to either engage or not
engage with the disclosure statement (ie., explainable
persuasion).

Participants who stated that they would like to learn
more about how persuasive features may impact their gam-
bling behavior indicated that providing such explanations
will show the integrity of the gambling operators and give
players control over their gambling decisions. One partici-
pant stated that such information could be especially benefi-
cial when players are chasing losses, as interacting with the
information can disrupt such harmful behavior. Participants
who said they would not learn more about how persuasive
features may impact their gambling behavior indicated they
would not be interested in such information. This lack of
interest was due to prior knowledge of the persuasive tech-
niques employed by gambling operators, denial of gambling
problems, immersion in gambling, desensitization to system
warnings in general, and disinterest in the pop-up online
casino bonus offer used in the study. Some participants
expressed mistrust in gambling operators, claiming that such
information will be “superficial” and offered just to comply
with regulations. Several participants indicated concerns
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Reasons for Engagement

Demonstrates integrity of the gambling
operators

Gives control to players over their

Explainable
Persuasion

Reasons for No Engagement

gambling decisions

Prior knowledge of the persuasive
techniques employed by gambling
operators

Denial of gambling problems

Immersion in gambling

Desensitisation to system warnings

Figure 7. Rationale for engagement with explainable persuasion.

regarding the presentation of the disclosure statement.
Participants claimed that the disclosure statement was diffi-
cult to read due to fine print and lengthy wording, neither
of which encourage responsible gambling behavior.

5. Discussion

The current article proposed the use of explainable persua-
sion as an inoculation intervention and evaluated its effect-
iveness in building resistance against persuasive design
techniques used in online gambling platforms.

At Phase 2, the effect of the inoculation intervention (i.e.,
inoculation, no inoculation) and problem gambling severity
were analyzed. The inoculation intervention effectively
reduced positive attitudes towards online casino bonuses
and lowered participants’ intention to claim online casino
bonuses for both problem gambling severity groups.
Therefore, Phase 2 findings supported HI. These findings
are comparable to inoculation studies in other domains
(Compton & Pfau, 2004, 2008).

The inoculation intervention was successful in increasing
issue involvement levels with responsible gambling only for
moderate-risk gamblers at Phase 2. Within the moderate-
risk gambler group, the inoculation condition group
reported higher levels of issue involvement compared to the
no inoculation group, while no difference was observed
within non+low-risk gambler groups. Therefore, Phase 2
findings supported H4. Also, for the no inoculation condi-
tion, the non + low-risk gambler group reported higher lev-
els of issue involvement compared to the moderate-risk
gambler group. This finding supported H3. This difference
may be attributable to participants’ pre-existing issue
involvement levels. If issue involvement levels are extremely
low or high, the inoculation intervention will fail to generate
threat since individuals might not worry about their atti-
tudes being attacked or may already have entrenched atti-
tudes (Compton & Pfau, 2009; Pfau et al., 1997).
Accordingly, inoculation may have worked better for the

in general

Mistrust in gambling operators

Disinterest in the pop-up online
casino bonus offer used in the study

moderate-risk gambler group due to their level of issue
involvement with responsible gambling, which could be con-
sidered optimal for an inoculation intervention. Also, given
that the non+low-risk gambler group may already be
highly involved with responsible gambling, no change may
have been observed following the inoculation intervention.
Since the non 4 low-risk gambler group generally gambles
within appropriate levels and may not be concerned with
problem gambling (Caillon et al., 2021), they may not have
been motivated to process the content of the inoculation
video, which may have impacted the results (Amazeen,
2021; Petty & Cacioppo, 2012).

At Phase 3, the effects of the inoculation intervention
type (i.e., inoculation intervention + disclosure of persuasive
intent during persuasive attack, inoculation intervention
alone, disclosure of persuasive intent during persuasive
attack alone, and control) and problem gambling severity
were analyzed. The study revealed a discernible trend in the
data suggesting that participants in inoculation interven-
tion + disclosure condition reported the least positive atti-
tudes towards online casino bonuses and persuasive attack,
the least intention to claim online casino bonuses and the
highest number of counterarguments against online casino
bonuses. This trend was followed by the participants in the
inoculation intervention alone condition and disclosure
alone condition, respectively. Therefore, Phase 3 findings
provided support for H2. There was no statistically signifi-
cant main effect on attitudes towards online casino bonuses
and intention to claim online casino bonuses at Phase 3.
This may be due to the time between Phase 2 and Phase 3
(i.e., one week). Even though some researchers suggest that
delay could be helpful for inoculation success (McGuire,
1964), Banas and Rains’s (2010) a meta-analysis on inocula-
tion research demonstrated that inoculation treatments may
lose their effectiveness over time, as motivation to defend
attitudes may fade (Insko, 1967). While evaluations for
Phase 2 were carried out immediately after the inoculation
phase, evaluations for Phase 3 were carried out one week



after the inoculation phase, meaning that the inoculation
effect may have diminished.

Regarding attitudes towards the persuasive attack, the
findings revealed a statistically significant interaction
between problem gambling severity and inoculation inter-
vention type on attitudes towards the persuasive attack.
Within the moderate-risk gambler group, the inoculation
only condition had less favorable attitudes towards the per-
suasive attack compared to the control group, while no dif-
ference was observed within the non+low-risk gambler
groups. Therefore, Phase 3 findings supported H4. This
finding is comparable to evidence suggesting that partici-
pants who are most susceptible to fake news benefit the
most from inoculation interventions (Roozenbeek & van der
Linden, 2019a). In other words, the inoculation intervention
benefited participants with a greater risk of problem gam-
bling by elevating their negative attitudes towards the per-
suasive attack. Also, for the control condition (i.e., no
inoculation and no disclosure of persuasive intent during
attack), the non + low-risk gambler group had less favorable
attitudes towards the persuasive attack compared to the
moderate-risk gambler group. This finding supported H3.

Regarding counterarguments, the findings revealed a stat-
istically significant main effect of inoculation intervention
type on the number of counterarguments. The number of
counterarguments for the inoculation + disclosure condition
was higher than the disclosure only condition. These find-
ings showed that explainable persuasion has the potential to
build resistance against persuasive interfaces when coupled
with prior inoculation intervention. Compton (2013) indi-
cated that when the inoculation effect diminishes, booster
doses may be used to maintain immunity against persuasive
attacks. In this light, it is possible that explainable persuasion
functioned as an inoculation booster dose. This finding also
provides support to the argument that threat itself is not as
impactful as the threat paired with refutational pre-emption
(McGuire & Papageorgis, 1962). Regarding practical applica-
tions, similar to multimedia tools used for cybersecurity
awareness and education (Albayram et al., 2017; Zhang-
Kennedy & Chiasson, 2022), short films and animations,
digital games, comics and learning modules could be utilized
for inoculation, and explainable persuasion could be utilized
as a booster dose to sustain the inoculation effect. Such an
application may also function as a proactive measure to
reduce the habituation effect that may occur with repeated
exposure to inoculation content. Habituation happens when
a user becomes less responsive to stimuli after repeated
exposure (Kim & Wogalter, 2009). Thus, by appearing as
salient stimuli, explainable persuasion may mitigate the nega-
tive effect of habituation.

In terms of the likelihood of engaging with disclosure
statements during persuasive attacks, only 28.4% of partici-
pants reported wanting to learn how persuasive features
may impact their gambling. This lack of interest was attrib-
utable to prior knowledge of the persuasive techniques
employed by gambling operators, denial of gambling issues,
immersion in gambling, desensitization to system warnings
in general, disinterest in the pop-up online casino bonus
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offer used in the study and mistrust in gambling operators.
Similar findings were reported by Cemiloglu et al. (2023).
Future research could examine how to deliver explainable
persuasion based on these findings. For example, one
approach to address desensitization to system warnings, in
general, could be presenting explainable persuasion in differ-
ent formats over time, such as changing the layout or word-
ing, as this can facilitate attention switch and maintenance
(Kim & Wogalter, 2009). Moreover, another approach to
address denial and mistrust could be related to explanation
framing. Positive framing (i.e., emphasizing the benefits of
reducing interaction with persuasive interfaces), as opposed
to negative framing (i.e., emphasizing the negative conse-
quences of interacting with persuasive interfaces), could help
address this negative perception.

This study has a number of limitations. In terms of
internal validity, one consideration is social desirability bias.
Participants’ reported base issue involvement level with
responsible gambling was 6.3 (SD = 0.7), with seven being
the highest value. Some participants may have been dishon-
est about their involvement with responsible gambling in
order to appear in a favorable light. This may have hindered
the ability to observe the change in issue involvement after
inoculation intervention. Another consideration is related to
the utilization of the persuasive design technique in-game
rewards (i.e., pop-up online casino bonus) for the inocula-
tion study. As Cemiloglu et al. (2023) report, in a free recall
setting, the most recalled persuasive design technique was
in-game rewards (74.4%). Since participants were aware of
the use of in-game rewards, the inoculation intervention
might have been less effective since players had already
applied contesting strategies against rewards. Future research
might benefit from utilizing persuasive design techniques
that are less well-recognized, such as self-monitoring or
social norms.

Considering ecological validity, one consideration is the
pop-up online casino bonus used in the study. It is possible
that the graphical design or the offer of the pop-up online
casino bonus did not resemble those used in online gam-
bling platforms, and as a result, the participants did not find
it to be realistic. However, to address this issue, the pop-up
casino bonus offer was evaluated by two responsible gam-
bling officials, four academics, and one ex-problem gambler.
The use of the pop-up online casino bonus served as a use-
ful template to evaluate the effectiveness of explainable per-
suasion in building resistance against persuasive design
techniques used in online gambling platforms.

Another consideration is related to external validity. The
findings are based on a controlled experiment, and in real life,
individuals may respond differently, or not at all, to explain-
able persuasion. Due to the immersion effect of gambling,
users may overlook explanations in real life and lose the ability
to perceive external stimuli (Schiill, 2012; Murch et al., 2020).

6. Conclusion and future research

The findings of this study suggest that explainable persua-
sion may increase awareness of the presence and risks of
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persuasive interfaces and strengthen user resistance if engag-
ing with such persuasive interfaces is not aligned with per-
sonal goals. Moreover, the findings showed that explainable
persuasion has the potential to function as both a preventa-
tive and a corrective approach for protecting users in the
online gambling domain. The findings of the inoculation
study showed that explainable persuasion could be a cost-
effective way to sustain resilience against persuasive interfa-
ces and attenuate excessive digital behavior.

We want to emphasize that we do not assert the ease of
implementing explainable persuasion, considering the chal-
lenge of striking a balance between benefits, business objec-
tives, and user experience. Our study aimed to take an
initial step in evaluating the feasibility of using explainable
persuasion as an intervention to encourage more responsible
digital behavior. Future research could examine how to
deliver explanations based on factors related to attention
switching, maintenance, and communication processing. For
example, research has shown that messages designed to
encourage players to reflect, self-evaluate, and self-regulate
are more effective than those that focus on informing play-
ers of the hazards associated with gambling. Future research
also needs to examine the inoculation effect of explainable
persuasion in other domains that utilize persuasive interfa-
ces, such as social media or online streaming platforms.
Furthermore, additional research is necessary to explore the
design considerations unique to each persuasion principle
and to grasp their individual effects.
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