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Harm prevention (safer gambling) messages are often used as a population-based
intervention against gambling-related harm, and independently-designed messages (e.g.,
“Chances are you’re about to lose”) are increasingly replacing industry-designed slogans
(e.g., “Take time to think”). One common type of harm prevention message warns people
about the likelihood of losing money in gambling (e.g., “99% of gamblers lose in the long
run”), but this intervention can potentially be improved by testing pre-existing messages
against novel alternatives. We asked UK-based online gamblers (N=4,025) to rate ten
pre-existing and novel messages on 7-point scales relating to one potential negative
impact (challenging participants to try to win at gambling), and three potential positive
impacts (making participants want to gamble less, and being perceived as relevant to the
participant and to gamblers experiencing harm). Participants also completed the Problem
Gambling Severity Index (PGSI) to explore potential interaction effects based on levels of

harm. Messages were all on average perceived as not challenging participants to try to
win; as making them want to gamble less; and as being most relevant to gamblers
experiencing harm. Significant differences were observed between messages, with “99%
of gamblers lose in the long run” scoring the best overall, and the five pre-existing
messages currently used in Australia, Belgium, and the UK scoring the worst. Messages
were more likely to be seen as a challenge by participants with higher PGSI scores.
Continual message design and evaluation can help improve the effectiveness of harm

prevention messages.

Independently-designed harm prevention (“safer gam-
bling”) messages have been implemented in Australia (But-
ler, 2022; Chapman & Priestly, 2022), and are forthcoming
in the UK (Peacock, 2025), as a population-based harm in-
tervention against gambling-related harm. Messaging is of-
ten seen as a way to initially warn large segments of the
population about gambling’s potential harms (Ray et al.,
2024), with more restrictive measures such as self-exclu-
sion being better placed to help those who are already ex-
periencing significant harm. While messaging was for many
years controlled by the gambling industry, which chose to
focus on slogans emphasizing gamblers’ personal respon-
sibility (e.g., “take time to think” in the UK, or “gamble re-
sponsibly” more broadly; Lole et al., 2019; Newall et al.,
2023; Rintoul, 2022), this has recently started to change. In

Australia, gambling adverts generally rotate between show-
ing one of seven independently-designed messages (e.g.,
“Chances are you’re about to lose” or “You win some. You lose
more”; Chapman & Priestly, 2022). Meanwhile in the UK,
the Office of Health Improvement and Disparities was an-
nounced in 2025 as the new prevention commissioner to
lead on implementing independent prevention-based work
(Peacock, 2025). Therefore, additional independent work on
messaging appears beneficial in a UK context as a popula-
tion-wide measure to complement other measures such as
affordability checks.

The term “safer gambling” is used by various stakehold-
ers to refer to interventions designed to minimize gam-
bling-related harm. In recent years, it has largely replaced
“responsible gambling,” which many stakeholders see as
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shifting the responsibility for harm prevention from the in-
dustry and government toward gamblers themselves (Liv-
ingstone, 2024). Despite being commonly used by both the
UK regulator (Gambling Commission, 2019) and the gov-
ernment (DCMS, 2023), some stakeholders may also con-
sider “safer gambling” to be overly favorable toward in-
dustry. Its use has also been discouraged within recent
guidelines for the respectful reporting on gambling (Biggar
& Wardle, 2024). Based on these considerations, we will
herein use the term “harm prevention” messages.

Although the current Australian messages represent an
improvement, further advances are likely still possible. For
example, Australian stakeholders may consider these mes-
sages as being shown with insufficient prominence (e.g.,
size, and good use of color to contrast them from surround-
ing material; similar findings have been observed with
other messages; Critchlow et al., 2020; Lole et al., 2019), or
to be shown less often than they should. Harm prevention
message implementation can also potentially be improved
by designing and testing alternative messages. It may be
that specific wordings communicate certain ideas most ef-
fectively (e.g., the fact that gamblers are likely to lose over-
all), in which case superior wordings should be used, all else
equal. It may also be that different wordings communicate
the same idea to a similar degree of effectiveness. It would
still be useful in this instance to have more different word-
ings to draw from, as any specific message is thought to be-
come less effective as it is seen more often (McCullock et
al., 2024; Newall, Rockloff, Hing, Thorne, et al., 2023; Ray
et al., 2024).

Harm prevention messages can take many forms, in-
cluding messages informing gamblers about tools such as
deposit limits (Heirene & Gainsbury, 2021), fear-inducing
messages (Mutti-Packer et al., 2022), or positive-emotion
messages that aim to motivate gambling abstinence (Harris
et al., 2018; Newall, Rockloff, Hing, Browne, et al., 2023).
One common type of harm prevention message warns peo-
ple about the likelihood of losing money. This type of mes-
sage includes the two Australian messages quoted above as
well as a third Australian message: “What are you prepared
to lose today? Set a deposit limit” (Chapman & Priestly,
2022). Two other pre-existing international examples of
this type of message are the “Odds are: they win” campaign,
which is used by Greater Manchester Combined Authority,
a local government in England (Mills et al., 2023), and the
Belgium message, “What does gambling cost you? Stop in
time” (De Jans et al., 2023). This is a logical type of message,
as many gamblers are motivated by the chance of winning
money (Tabri et al., 2022), and yet almost all regular gam-
blers lose (Alexander, 2020), with losses often leading to
harms across several domains (Langham et al., 2016; Mug-
gleton et al., 2021). As so many pre-existing harm preven-
tion messages warn people about the likelihood of losing
money, the remainder of the present work will focus on
testing different wordings of this same core idea.

Other wordings have been proposed in the previous lit-
erature, but which cannot as yet be directly compared due
to the lack of controlled tests. “Over 99% of bettors lose in
the long run” is one such message (Rockloff et al., 2024),

which was initially created based on the testimony provided
by a gambling executive to a UK parliamentary committee,
who said: “I am not going to sugar-coat it: 99% of the cus-
tomers who play on our sites will lose, so you’re probably
losing more if you play more” (Alexander, 2020). In the UK,
GambleAware (2024) recently proposed three messages to
replace the industry’s current “Take time to think” mes-
sage, of which “Gambling comes at a cost” appears rele-
vant to this type of harm prevention message, given that
it implies an expectation of losses (GambleAware, 2024).
Another relevant message is, “Whether you win or lose, the
betting companies are always the real winners” which was
shown to be more relevant to people who gamble exten-
sively than, for example, severe warning messages about
gambling harms (Davies et al., 2022). Since many gamblers
both underestimate their losses (Heirene et al., 2022), and
have a tendency to selectively remember wins (Toneatto et
al., 1997), this message could be more personally-relevant
to gamblers than alternative messages.

Finally, novel relevant messages can also be conceived.
One approach of generating new messages is to modify
and potentially improve upon an existing message. “Odds
are: they win” for example, could be modified based on in-
sights that gambling information can be made more mean-
ingful by focusing on gamblers’ personal losses (Newall et
al., 2020) by reframing it as “Odds are: you lose.” This may
well be more comprehensible to many less-engaged gam-
blers, who may not intuitively understand that the “they”
in the existing message refers to the gambling industry,
and the implications this has for the gambler’s likelihood
of losing. Another approach is to generate messages based
on other aspects of successful gambling information pro-
vision. Longer-form educational videos which expose the
persuasive aspects of gambling advertising appear promis-
ing at countering gambling’s appeal, although their length
might reduce their practical applicability (Torrance et al.,
2025). However, since gambling adverts misleadingly pre-
sent gamblers as solely winning (Lopez-Gonzalez et al.,
2018), one potential message based on these longer-form
videos that appears worth testing is, “Gambling adverts
show people winning, but most gamblers lose overall.”

The current Australian messages were formed via a
mixed-methods package of studies, including a Delphi ex-
pert consensus study, and qualitative interviews with gam-
blers (Chapman & Priestly, 2022). However, the final seven
messages were also chosen from an initial list of ten po-
tential messages via a quantitative self-report rating study.
This is a commonly-used methodology in harm prevention
message development, as it can allow for a number of mes-
sages to be cost-effectively compared across multiple rele-
vant dimensions (Chapman & Priestly, 2022; Davies et al.,
2022; Newall et al., 2024; Rockloff et al., 2024). Although
self-reports may not necessarily lead to behavioral changes,
this methodology does find support in the more established
tobacco warning literature, where it has been suggested
that a message’s perceived effectiveness at changing behav-
ior predicts that message’s actual effectiveness (Noar et al.,
2020). In the present work, perceived message effectiveness
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is proxied by the self-report item, “This message makes me
want to gamble less”.

However, self-report rating studies could provide an in-
accurate picture of potential messages by failing to include
a rating scale for some relevant message aspect. Recently,
it has been suggested based on qualitative interviews, that
messages warning gamblers about the likelihood of losing
money risk presenting gambling as an inviting challenge to
try to win (GambleAware, 2024). But previous self-report
rating studies did not include any items relevant to this fea-
ture (Chapman & Priestly, 2022; Davies et al., 2022; Newall
et al., 2024; Rockloff et al., 2024). The present work will
therefore include the item, “This message challenges me
to try to win at gambling”, to provide a first indication of
whether tested messages could, as an unintended negative
consequence, backfire and actually prompt some people to
gamble more.

Another issue is that prior self-report rating studies have
each probed slightly different measures, which could lead
to different outcomes and which could miss some relevant
features. For example, one study asked whether a given
message “suggests that people should cut back on their
gambling [emphasis added]” (Newall et al., 2024), while an-
other asked whether it “suggests that I should cut back my
gambling activity [emphasis added]” (Chapman & Priestly,
2022). Notwithstanding the minor changes in wording, one
study asked for a message’s relevance to other people in
general, whereas the other study asked for a message’s rel-
evance to the participant personally. This is an important
distinction as, for example, people often think that mar-
keting communications have more effect on other people
than on themselves (Perloff, 1999). The inclusion of two re-
lated items, asking for both a message’s relevance to the
participant personally and to people experiencing gambling
harms in general, would therefore best probe the extent to
which different gamblers think that messages are relevant
to themselves versus to other people. Therefore, the pre-
sent study uses a message’s perceived relevance to partici-
pants and to people experiencing gambling harms as the fi-
nal two dependent measures.

Messaging is an intervention thought best suited to no-
and low-risk gamblers, as messages can be seen frequently,
and yet do not restrict behavior (Ray et al., 2024). However,
it is still important to test messages across the full spec-
trum of gambling-related harm. Some messages may ap-
pear surprisingly effective among high-risk gamblers,
which could unlock important theoretical or applied in-
sights. Perhaps more likely, some messages may have coun-
terproductive effects among high-risk gamblers, which is
important for policy stakeholders to know when deciding
on which messages to implement. The present therefore
tested for these possibilities by requiring participants to
complete the Problem Gambling Severity Index (“PGSI”;
Ferris & Wynne, 2001).

The ten messages highlighted here were tested in a pre-
registered study, and compared for their effectiveness
across positive and negative impacts on gambling attitudes
and intentions. Testing a combination of pre-existing, al-
tered and novel messages in a controlled study with UK

gamblers and measuring the impacts of these messages, as
well as their interaction with PGSI levels, enables an explo-
ration of their relative potential effectiveness within a UK
context.

Pre-Registered Research Questions (RQs)

1. The null hypothesis will be tested that for each rated
dimension that there are no significant differences
between each message for participants overall

2. For each message and rated dimension, an interac-
tion model will be run to see if the message’s rating
depends on gamblers’ Problem Gambling Severity In-
dex (PGSI) levels

3. Participants will rate each message as being more rel-
evant to gamblers at risk of harm than they are to
themselves, and we will explore this difference’s ro-
bustness to different PGSI levels

Method

Materials, data, and analyses can be accessed at
https://osf.io/bd2jk/, while the preregistration is available
at https://osf.io/b3hfr. Ethical approval was granted by the
University of Bristol’s School of Psychological Science Re-
search Ethics Committee (#22746).

Participants

Participants were recruited through the online crowd-
sourcing platform Prolific. Eligible participants were re-
quired to be at least 18 years old, resident in the UK, and
have reported engaging in at least one online gambling for-
mat beyond the lottery. Participants were compensated £1
(mean duration before exclusions = 6.1 min, equivalent to
£9.9 per hour). We aimed to recruit an initial sample of
4,240 participants with a final target sample of 4,000 af-
ter data-quality exclusions. This sample size was chosen
heuristically, based on our understanding that messaging
interventions can have quite small effect sizes, and based
on considerations regarding our access to research funds.
We preregistered to first exclude the 5% fastest partici-
pants, and also exclude an anticipated 1% reporting that
they were not paying attention at the end of the study.
We used a fixed percentage for consistent exclusion rates
rather than response-time thresholds based on the mean
and standard deviation, as response times are always posi-
tively-skewed.

The study initially captured data from N=4,245 partic-
ipants. Applying our preregistered criteria, we excluded
eight responses for self-reported non-attention and 212
participants for completion times that were under 2.6 min-
utes (the 5% fastest). No participants were excluded due
to missing data. Our final dataset comprised of N=4,025
participants. Demographic information and self-reported
gambling engagement were automatically collected by Pro-
lific and are displayed in Tables 1 and 2, respectively. Al-
though participants were all required to have engaged in
one non-lottery gambling format, the lottery was still the
single most engaged-with gambling format (64%), which
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Table 1. Demographic characteristics of the sample

Demographic category N (%)

Sex?

Female 2,034 (51%)
Male 1,991 (49%)
Age: mean (SD) 40(12.4)
Ethnicity

White 3,352 (83%)
Black 273 (7%)
Asian 241 (6%)
Mixed 124 (3%)
Other 33 (1%)

Not available 2 (0%)
Employment status

Full-time 2,398 (60%)
Part-time 668 (17%)
Not in paid work 349 (9%)
Unemployed and job seeking 163 (4%)
Starting soon 26 (1%)
Other 106 (3%)
Not available 315 (8%)

a) Prolific does not provide additional options for sex (e.g., non-binary)

follows the pattern shown in the overall population. Bingo
was the second-most engaged-with gambling format (58%),
and this is generally seen to be, like the lottery, as a high-
engagement gambling format with relatively weak links to
harm (Allami et al., 2021). Constrastingly, slots were the
third-most engaged-with gambling format (51%), and this
is commonly seen as being a gambling format with rela-
tively strong links to harm (either online or as part of land-
based electronic gaming machines; Allami et al., 2021).

Participants completed the Problem Gambling Severity
Index (PGSI), a widely-used gambling screening measure
(Ferris & Wynne, 2001), with results showing the distri-
bution of PGSI scores across the original four groupings
shown in Table 2. The distribution of PGSI scores confirm a
widespread trend of online samples having higher average
risk levels than population base-rates, which allowed us to
efficiently sample from the important group of high-risk
gamblers (Russell et al., 2021).

Procedure

After receiving an information sheet and providing in-
formed consent, participants were presented with the ten
harm prevention messages shown in Table 3 in a random-
ized sequence. Two existing messages were changed by re-
placing “bettors” or “betting” with the synonymous words
“gamblers” or “gambling,” which made the language more
in keeping with the other messages. We also chose to delete
the word “over” from the rest of the message “99% of gam-
blers lose in the long run,” as larger percentages may be
perceived as less believable, and this is also more in line

Table 2. Online gambling engagement and PGSI scores
of the sample

Gambling formatP N (%)
Lottery 2,571 (64%)
Bingo 2,328 (58%)
Slots 2,058 (51%)
Roulette 1,552 (39%)
Blackjack 1,550 (38%)
Poker 1,467 (36%)
Race/sports betting 1,260 (31%)
Virtual sports betting 1,151 (29%)
Video poker 461 (12%)
Pachinko 154 (4%)
Baccarat 135 (3%)
Craps 133 (3%)
PGSI: mean (SD) 3.1(4.7)
PGSl categories®

No-risk (0) 1,558 (39%)
Low-risk (1 or 2) 1,070 (27%)
Moderate-risk (3to 7) 854 (21%)
High-risk (8+) 543 (13%)

b) Participants could choose more than one format

c) The lowest and highest PGSI risk categories that previously labeled individuals as
‘non-problem’ and ‘problem gambler’ will herein be referred to as ‘no-risk’ and ‘high-
risk,” respectively, to remove stigmatizing language.

with what was actually said by the gambling industry exec-
utive (Alexander, 2020).

Participants were asked to evaluate each message based
on agreement with the four statements, which formed the
study’s dependent measures and were also presented in a
random order. Two statements were newly introduced:

o “This message challenges me to try to win at gambling”
and
« “This message makes me want to gamble less”

The other two statements were derived from discrepan-
cies observed between Chapman and Priestly (2022) and
Newall, Torrance et al. (2024):

o “This message is relevant to me” and
o “This message is relevant to people experiencing gam-
bling harms”

Responses were recorded on a seven-point Likert scale,
ranging from “strongly disagree” to “strongly agree.” Sub-
sequently, participants completed the PGSI. To help im-
prove data quality, a self-reported carelessness check was
implemented: "In your honest opinion, should we use your
data in our analyses in this study? (Do not worry, this will
not affect your payment, you will receive the payment code ei-
ther way.)" (Brithlmann et al., 2020). Only data from partic-
ipants who responded “yes” to this question were retained
for analysis. After exclusions, participants completed the
task in 6.3 minutes on average (SD=8.0).
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Table 3. Harm prevention messages and their respective abbreviations and sources.

Message

Abbreviation

Source (and any edits)

99% of gamblers lose in the long run

Lose Long Run

Rockloff et al., 2024 (edited to delete “over”, and replace
“bettors” with “gamblers”

Chances are you're about to lose Chances Are Chapman & Priestly, 2022

Gambling adverts show people winning, but most Adverts Show Novel

gamblers lose overall

Gambling comes at a cost Comes At Cost GambleAware, 2024

Odds are: they win They Win Mills et al., 2023

Odds are: you lose You Lose Novel

What are you prepared to lose today? Set a deposit Prepared To Lose Chapman & Priestly, 2022

limit

What does gambling cost you? Stop in time Cost You De Jansetal., 2023

Whether you win or lose, the gambling companies Real Winners Davies et al., 2022 (edited to replace “betting

are always the real winners

You win some. You lose more

You Win Some

companies” with “gambling companies”)
Chapman & Priestly, 2022

Analysis

All analyses were conducted using R 4.4.1 (R Core Team,
2023). Mixed effect models were estimated using the func-
tion Imer from the package Ime4 (Bates et al., 2015). Model
estimation was achieved using Restricted Maximum Likeli-
hood and p-values were calculated using Kenward-Roger’s
method for estimating degrees of freedom (McNeish, 2017)
using the package ImerTest (Kuznetsova et al., 2017), as
they have been shown to produce acceptable Type I errors
(Luke, 2017). To further reduce Type I errors, all multiple
comparisons were adjusted using the Siddk method
(Gramm et al., 2007).

For RQ1, we ran four separate mixed effects models,
one for each statement. There was a single fixed predictor
(message), which was a factor identifying each of the 10
messages, and one random intercept for each participant.
Due to the four statements being analyzed concurrently,
we used a base confidence level (alpha) of p=.01 to reduce
the potential for Type I error inflation. To identify differ-
ences between the responses given to each message, we
present the results based on a compact-letter-display (CLD)
analysis which identifies groupings of mean responses that
are not significantly different (nsd) from each other using
pairwise comparisons across the 10 messages, corrected for
multiple comparisons using Sidak’s method, which equals
to a pre-adjusted alpha threshold of p=.00022 for signifi-
cant results.

For RQ2, we added centered PGSI scores as a covariate
(with interaction) to each of the four models above, and we
tested the effects of PGSI scores via a significant main effect
and interaction with the fixed factor (message). To evaluate
how PGSI affected each message individually, we tested the
slope of PGSI score interaction for each message against
zero, and present the results from a CLD analysis identi-
fying different groupings of the slope of the PGSI interac-
tion which are not different from each other using pair-
wise comparisons across the 10 messages, both corrected
for multiple comparisons using the Sidak method.

For RQ3, we calculated a new dependent variable (“DV”)
as the difference between the response given to the state-
ment “relevant to people experiencing gambling harms” mi-
nus the answer to the statement “relevant to me.” Positive
values of this difference indicate that participants rated the
message as more relevant to people experiencing gambling
harms than to themselves, and vice-versa. We ran a simi-
lar model as above, using this difference as the DV, with a
fixed factor for message, PGSI score, their interaction, and a
random effect for each participant. Results were evaluated
by comparing the difference against zero for each message,
as well as the slope of the PGSI score interaction against
zero for each message, both corrected for multiple com-
parisons using the Sidak method. All analyses were prereg-
istered, apart from the comparisons with the indifference
mid-point, as well as the estimated marginal means shown
in Figure 3C, which were exploratory.

For all PGSI-related analyses, PGSI was used as a contin-
uous variable, which avoids the loss of information which
occurs when dichotomizing a variable into sub-groups (e.g.,
the high-risk gambling group with PGSI scores of 8+). Fur-
thermore, the analysis used is consistent with the public
health conceptualization of harm as a continuous spec-
trum.

Results

Research Question 1: Differences between each
message

Outcomes for Research Question 1’s four dependent
measures are shown in Figure 1. In Figure 1A, which shows
the outcomes for the “challenges me” measure, it can be
seen that participants did not on average find that the mes-
sages challenged them to try to win at gambling (all mes-
sage averages were significantly below the indifference
mid-point of 4, all ps<.001). However, there was significant
variation between the messages (x%(9)=1683, p<.001,
pseudo-R?=0.43), with They Win presenting the greatest
challenge (M=3.4), with the remaining messages being
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A ... challenges me to try to win at gambling

B ... makes me want to gamble less
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Figure 1. Responses to the four dependent variables across the ten messages

Model-predicted marginal means. Error bars represent 99% confidence intervals around the means. Horizontal brackets identify the groups of messages that were not significantly
different (nsd) from each other at padi:.Ol (using Sidak’s method for multiple comparisons, equivalent to p=.00022 before adjustments).

placed in four descending groups via the CLD. By contrast,
the novel framing You Lose was in the third-lowest group-
ing (M=2.8). Cost You and Comes At Cost presented the
joint-lowest challenge to gamble (both M=2.5). The differ-
ence from greatest to lowest, a measure of unstandardized
effect size, was 0.92, almost one full point change in the
response scale (i.e., between ‘disagree’ and ‘somewhat dis-
agree’).

Figure 1B shows outcomes for the “makes me want to
gamble less” measure. On average, participants thought
that each message would make them want to gamble less
(all message averages were significantly above the indif-
ference mid-point of 4, all ps<.001). But the ranking of
the messages were significantly different with this measure
(x%(9)=2381, p<.001, pseudo-R%=0.44), with Cost You
(M=4.4) and Comes At Cost (M=4.8) ranking less well here.
One similarity is that They Win was again the worst mes-
sage on this measure (M=4.3), with the novel You Lose fram-
ing again performing better, being placed in the CLD’s sec-
ond-highest grouping (M=5.0). Lose Long Run was the
single best message on this measure (M=5.2). The differ-
ence from worst to best was 0.94, again close to one full
point change in the response scale (i.e., from ‘neither agree
nor disagree’ to ‘somewhat agree’).

Figure 1C shows outcomes for the “relevant to me” mea-
sure. Only Real Winners was rated as being on average rel-

evant to the participants themselves (M=4.1, 99% CI = [4.2,
4.0], p=.001). Overall, there was significant variation be-
tween the messages (x2(9)=978, p<.001, pseudo-R?=0.66).
Five messages were joint-second highest, including Adverts
Show (M=4.0) and You Lose (M=4.0). They Win (M=3.8) was
in the second-lowest group, therefore again performing
worse than You Lose, with Cost You being ranked as the sin-
gle worst message (M=3.5). The difference from worst to
best was 0.62.

Figure 1D shows outcomes for the “relevant to people
experiencing gambling harms” measure. On average, par-
ticipants thought that each message was relevant to this
group (all message averages were significantly above the in-
difference mid-point of 4, all ps<.001, and the highest re-
sponses overall). Again, there was significant variation be-
tween the messages (X2(9)=1814, p<.001, pseudo-R2=0.36),
They Win was seen as being the least relevant to partici-
pants (M=5.1), with the novel You Lose framing again per-
forming better and in the CLD’s second-highest group
(M=5.8). Lose Long Run was again the single best message
on this measure (M=6.0). The difference from worst to best
was 0.84.

Research Question 2: Interaction with PGSI

Figure 2 demonstrates outcomes for Research Question
2, exploring whether messages’ ratings across the four de-
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Figure 2. Slopes of PGSI scores on the responses to the four dependent variables across the ten messages

Model-predicted marginal means. Error bars represent 99% confidence intervals around the means. Horizontal brackets identify the groups of messages whose PGSI slopes were not

significantly different (nsd) from each other at Pagi=01.

pendent measures depended on participants’ PGSI scores.
In Figure 2A, which shows interaction effect outcomes for
the “challenges me” measure, it can be seen that all indi-
vidual interaction effects were significantly positive, mean-
ing that all messages were seen as being a greater challenge
for participants with higher PGSI scores. However, there
were no significant differences between each message in
terms of the strength of this interaction. Adding PGSI
scores to the model significantly improved its fit in compar-
ison to RQ1 (x2(10)=272, p<.001).

Figure 2B shows interaction effect outcomes for the
“makes me want to gamble less” measure. Adding PGSI
scores to the model significantly improved model fit
(x2(10)=58, p<.001). The only messages without significant
positive interactions were They Win (b=0.01, 99% CI = [0.03,
-0.01]) and Adverts Show (b=0.02, 99% CI = [0.04, -0.00]),
meaning that, for all other messages, participants with
higher PGSI scores reported wanting to gamble less. How-
ever, again there was limited between-message difference
in the slope of this interaction, with the top nine messages
all being grouped together (including the highest Cost You,
b=0.03, 99% CI = [0.02, 0.05]), as well as the lowest nine
messages (including They Win and Adverts Show). Further-
more, these estimated interactions were all small in magni-
tude.

Figure 2C shows interaction effect outcomes for the “rel-
evant to me” measure. The model with PGSI scores showed

a significant improvement over a model without them
(x%(10)=934, p<.001). Here all messages had significant
positive interaction effects, showing that they were judged
to be more relevant to participants with higher PGSI scores
(see  OSF results Section 3.4.3 at https:/osf.io/
zhxg3?view_only=0b2f3a2f01ab419e99af7b628¢37c785).
However, the interaction effects were largely similar in esti-
mated size, with the CLD grouping the largest seven (in-
cluding the largest interaction, Lose Long Run, b=0.15, 99%
CI =10.14, 0.17]) and smallest eight messages together (in-
cluding the smallest interaction, They Win, b=0.13, 99% CI
=[0.11, 0.15]).

Figure 2D shows interaction effect outcomes for the “rel-
evant to people experiencing gambling harms” measure.
Here, none of the messages had a significant interaction,
and none of these were identified as being significantly dif-
ferent (x%(10)=18, p=.05). PGSI score did not appear to mat-
ter when it came to a message being considered as relevant
to people experiencing gambling harms (see OSF results
Section 3.4.4).

Research Question 3: Relevant to Gamblers at
Risk of Harm vs. to Themselves

The model fit the data significantly better than the null
model (X2(19)=1560, p<.001, R2=0.59). All messages were

seen as being on average more relevant to gamblers at risk
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Figure 3. Differences and PGSI slopes for answers to “relevant to people experiencing gambling harms” minus

“relevant to me”.

Model-predicted marginal means for the difference Gamblers at risk - Me. Positive values indicate that participants rated the message as more relevant to gamblers at risk of harm
than to themselves, and vice-versa. The vertical line in plot C identifies the mean PGSI. Error bars represent 99% confidence intervals around the means. Horizontal brackets identify
the groups of messages whose mean differences and PGSI slopes were not significantly different (nsd) from each other at Pagi=-01.

of harm than to themselves (Figure 3A), which confirms Re-
search Question 3. This is represented by significant posi-
tive means for the difference (Gamblers — Me) for each mes-
sage. The smallest difference is for They Win (M=1.35, 99%
CI=[1.25, 1.45]), while the largest differences are for Comes
At Cost (M=1.91, 99% CI=[1.81, 2.01]) and Lose Long Run
(M=1.98, 99% CI=[1.88, 2.07]).

The slopes of the effect of PGSI on the differences for all
messages were significantly negative, with the CLD group-
ing both the top six and bottom six messages together as
seen in Figure 3B. In effect, this meant that the overall
tendency for participants to view messages as being less
relevant to themselves was reversed for participants with
very high PGSI scores (equal to or above 17, or about 3% of
the participants), who contrastingly saw messages as being
more relevant for themselves than for gamblers at risk of
harm (Figure 3C), due to higher responses given to the “rel-
evant to me” question as PGSI increased (see OSF results
Section 3.4.3).

Exploratory Analysis: Order Effect

As each participant was shown 10 messages in a random
order, we also evaluated if there was an order effect of mes-
sage presentation. We added a new variable identifying the
order in which each message was shown (from 1 to 10) as a

main effect and interaction to the H1 models above, in an
exploratory analysis that was not preregistered.

Overall, there was an order effect for two of the mea-
sures. It was significantly positive for “challenges me”
(b=0.006, CI=[0.000, 0.012], p=.009), significantly negative
for “makes me want to gamble less” (b=-0.013, CI=[-0.019,
-0.007], p<.001), and not significant for “relevant to me”
(b=-0.002, CI=[-0.006, 0.003], p=.35) or “relevant to people
experiencing gambling harms” (b=0.002, CI=[-0.003, 0.007],
p=.27). Therefore, responses to the “challenges me” ques-
tion increased (slightly, given the small magnitude of the
coefficient b) as the task progressed and more messages
were shown, while responses to the “makes me want to
gamble less” question decreased slightly. The combined ef-
fect, after 10 questions, was to increase the former by 0.05
and decrease the latter by 0.12, on average across all mes-
sages, which could be considered as relatively small effects.

There were also significant interactions between order
effect and message for all four measures (all ps < .001), al-
though not all individual slopes for each message were sig-
nificant, after adjusting for multiple comparisons (see OSF
supplement for detailed results). An analysis estimating the
responses to each question assuming messages are seen
first (as opposed to at the average midpoint after five mes-
sages as in the main results), resulted in their slight re-or-
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Table 4. Average ranking of the ten harm prevention messages based on the four dependent measures (at the

midpoint of 10 messages shown).

Overall Average Message Abbreviation
Rank Rank
2.5 99% of gamblers lose in the long run Lose Long Run
2 3.25 Whether you win or lose, the gambling companies are always the real Real Winners
winners
3 4 Odds are: you lose You Lose
3 4 Gambling comes at a cost Comes At Cost
5 45 Gambling adverts show people winning, but most gamblers lose overall Adverts Show
6 5.75 Chances are you're about to lose Chances Are
7 6.75 You win some. You lose more You Win Some
8 7.25 What are you prepared to lose today? Set a deposit limit Prepared To
Lose

8 7.25 What does gambling cost you? Stop in time Cost You
10 9.75 Odds are: they win They Win

For example, Lose Long Run was ranked 4th, 15t, 15t and 4th, while They Win was ranked 10th, 10th, 10th, 9th across the four measures (with the first measure, “challenges me,” re-

versed). This analysis was conducted at the midpoint of 10 messages shown. If we estimated the rankings at the first message shown, Adverts Show would be at 39 place (with You

Lose at 4t and Comes at Cost at 5th) while Cost You would be 9th instead of joint 8th,

dering, because of the different ways in which responses
changed over time. To summarize, if the overall ranking
(see Table 4 below) had been conducted with estimated
first responses (15! message shown) instead of their aver-
ages, the best and worst messages would not change, but
we would see an improvement in Adverts Show moving it
from 5t into 3" place (pushing You Lose and Comes at Cost
to 4th and 5th respectively), while Cost You was worse and
would be ranked 9t instead of joint 8th. The differences be-
tween the worst and best scoring messages for each mea-
sure, an indication of unstandardized effect size, increase
at the first message shown, from [0.62, 0.94] to [0.82, 1.23],
or a larger differentiation between messages.

Discussion

Messaging is often regarded as a way of raising aware-
ness of gambling harms among large segments of the pop-
ulation (Ray et al., 2024), while more restrictive measures,
such as self-exclusion, are generally deemed more appro-
priate for those already experiencing significant harms. Al-
though harm prevention messages can be designed with
multiple potential strategies in mind, the present work pro-
vided an in-depth exploration of existing and novel mes-
sages that warn gamblers about the likelihood of losing
money.

Despite having a similar aim, systematic differences
were found between the messages regarding the four di-
mensions of RQ1. How each message performed on average
is summarized here in an exploratory fashion by ranking
each message from best to worst on each dimension, and
then calculating each message’s multidimensional average
rank (reverse scoring the “challenges me” measure). Table
4 shows the outcomes of this ranking, where Lose Long Run
and Real Winners were ranked highest, while the five low-
est-ranked messages were all messages currently in use in
Australia (Prepared To Lose; You Win Some; Chances Are),

Belgium (Cost You), and the UK (They Win). Policymakers in
these jurisdictions could consider implementing the novel
better-ranked messages in future, especially since any pos-
itive effects of currently-used messages may weaken with
repeated exposure over time (Cacioppo & Petty, 1979;
Newall, Rockloff, Hing, Thorne, et al., 2023). One clear im-
provement appears to be replacing the existing UK mes-
sage They Win (Mills et al., 2023), which was the lowest-
ranked here, with the novel reframing of You Lose which
was ranked joint third. This finding conceptually replicates
previous work showing that the framing of statistical infor-
mation matters in gambling (Newall et al., 2020).

Some of the findings do contradict messaging’s purpose
as a population-based harm prevention measure (Ray et
al., 2024). Only one message was perceived as being rel-
evant to the average participant (“relevant to me”), with
RQ2’s analysis showing that messages only began to be
perceived as personally relevant as PGSI scores increased.
Therefore, these message’s effects might be enhanced if
they are shown in, for example, online gambling platforms
and land-based gambling venues, where people who are al-
ready experiencing some level of gambling-related harm
predominate. The significant interaction effect in RQ3’s
analysis showed that only participants with very high PGSI
scores (17 or above) saw the messages as being more rele-
vant to themselves than they were to gamblers experienc-
ing harm. This is actually quite a high bar for messages
to exceed, and so this shows self-awareness among par-
ticipants experiencing very high levels of harm. Further-
more, the significant interaction effect involving PGSI for
the “challenges me” measure suggests that these messages
may also counterproductively be seen as a greater challenge
by participants with higher PGSI scores. Overall, these find-
ings underscore to us also that messaging should only be
used as one of a number of different interventions directed
at attempting to prevent gambling-related harm.
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These findings are subject to various limitations. Crowd-
sourced samples do not represent gamblers as a whole, for
which representative surveys are more appropriate (Pick-
ering & Blaszczynski, 2021). The present work focused on
gamblers, so future work should see whether these and
other messages can potentially prevent non-gamblers from
experiencing harm by either taking up gambling or from
another person’s gambling. Self-report studies are limited
by the dependent measures that are selected by re-
searchers, and different outcomes might have occurred
with the measures used in other studies (Chapman &
Priestly, 2022). Randomized controlled trials (RCTs) with
behavioral outcomes are more ecologically-valid than self-
report studies, but must be adequately powered given that
effect sizes tend to become even smaller in naturalistic
environments (Auer & Griffiths, 2015; Heirene & Gains-
bury, 2021). Furthermore, RCTs require active collaboration
with a gambling operator, which limits the number of re-
searchers with access to this methodology (Cassidy et al.,
2013).

These findings are also limited to the 10 messages tested
here, and so input from multiple stakeholders is needed to
continue generating and testing as many messages as pos-
sible. Message effectiveness may be influenced by past ex-
posure (McCullock et al., 2024), and we note that the low-
est-ranked message was the only one in current UK use (by
one local government), which might have therefore been
the message participants were most likely to have been pre-
viously exposed to. We did not measure prior message ex-
posure. There were also significant order effects, with re-
sponses changing as participants were exposed to multiple
messages during the experiment. While we believe this to
be a realistic setting — messages do not exist in a vac-
uum and campaigns often employ multiple messages to re-
duce message fatigue (McCullock et al., 2024), some carry-
over effects were observed across messages. Further work
is therefore needed to understand order effects in gam-
bling messages, particularly in naturalistic environments.
These ten messages were also not compared to other po-
tential message types (Harris et al., 2018; Mutti-Packer et
al., 2022), which future work should explore. Future work
should continue to look to other areas, such as public
health more generally (Abroms & Maibach, 2008), or fear-
based tobacco warnings (Witte & Allen, 2000), as further
inspiration for harm prevention message design.

Further considerations are also relevant to policymakers
considering harm prevention messages as an intervention.
The present results do not compare messaging against a
control condition of no messaging, nor to other potential
interventions, such as restrictions on advertising or prod-
uct availability. Therefore, the present findings are perhaps
most relevant to policymakers who have already decided
to implement or update their harm prevention messages,
and now face the decision of selecting specific messages.
On the one hand, the relatively small observed differences
across many of these messages suggest that this policy-
maker might be best placed to choose a large number of
related messages to rotate between, so as to reduce rep-
etition-based fatigue (McCullock et al., 2024; Newall,

Rockloff, Hing, Thorne, et al., 2023; Ray et al., 2024). On
the other hand, some clear differences do also emerge and
should inform this choice, especially when comparing the
current “odds are: they win” message to the novel “odds
are: you lose” message. These initial conclusions should
furthermore be updated as more evidence emerges.

In conclusion, the present work has contributed to the
understanding of harm prevention messages that warn
gamblers about the expectation of losing money. This can
inform policymakers and other stakeholders with an inter-
est in this population-based intervention.
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