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The use of personalized messages on wagering behavior of Swedish online

gamblers. An empirical study

Abstract

Over the past few years, online gambling has becamere commonplace leisure
time activity. However, for a small minority, onéin gambling can become
problematic. Consequently, the gambling industrg btarted to acknowledge their
role in player protection and harm minimization aedne online gambling companies
have introduced responsible gambling tools sudargeted personalized messages as
a way of helping players stay in control. The pnéstudy evaluated the effectiveness
of targeted messages among 7,134 Swedish onlinblgesmwho played at one of five
sites within theComeOn Groupoetween July 2019 and January 2020. The results
showed that online gamblers receiving personaliZeddback (i.e., feedback
concerning their own actual gambling behavior i fibrm of text messages) wagered
significantly less money on both the day they ragmkrsonalized message and seven
days after they read a personalized message. Tthesdpport the results found by
previous laboratory and real-world studies showihgt targeted personalized
information can be an effective tool for online ddimg companies to reduce
gambling expenditure among their clientele. Thelifigs will also be of interest to

other stakeholders including gambling regulatoodicgmakers, and researchers.

Keywords:. online gambling; responsible gambling tools; peadiaed messaging;

gambling harm-minimization; player protection



I ntroduction

Online gambling has become increasingly commonpilageany countries since its
inception in the late 1990s. While most individuglamble without any problems, a
small minority within most populations have a gaimdplproblem (Calado & Griffiths,
2016). For susceptible and vulnerable individudieere are many situational and
structural characteristics that can make gamblilrgtiie internet potentially risky
including 24/7 accessibility, convenience, anonymiand high event frequency
(McCormack & Griffiths, 2013). Some types of onligame appear may be more
problematic for individuals than others such asnentasino games and online sports
betting (particularly in-play sports betting) (Kak & Griffiths, 2019; Wardle et al.,
2011).

Studies have consistently shown that compared rid-beased gambling, there is
typically a higher prevalence rate of problem ganghhmong those that gamble via
internet (e.g., Gainsbury, Russell, Hing, Wood &®iczynski, 2014a; Griffiths &
Barnes, 2008; Griffiths, Wardle, Orford, Sprost&ri-rens, 2009; Wood & Williams,
2011; Wood, Williams, & Lawton, 2007). However, mdésnd-based gamblers also
gamble online (Wardle et al., 2011). Furthermane,deverity of problem gambling is
associated with overall gambling engagement. HoweRailander and MacKay
(2014) found that gambling via the internet is agpredictor of problem gambling

when the volume of gambling is controlled for.

Gambling in Sweden

The present study was conducted with Swedish omgjamablers. Therefore, a quick
overview of the Swedish market is presented in théction. A report by

Folkhalsomyndigheten (2015) noted that among timebders who called the national
problem gambling helpline (and for whom informatimm the main form of gambling
causing problems was recorded), 43% specifically prblems with online casino
games, and a further 10% had problems with onlimkep and 13% had problems
with online sports betting. Abbot, Romild and Valp€2018) reported findings from
a Swedish longitudinal study with a stratified ramdsample of 8165 participants
(aged 16-84 years at baseline) and re-assessea &g (n=6021). They found that

utilizing the Problem Gambling Severity Index (P§Slombined current problem



and moderate-risk gambling prevalence rates we2éoz2at baseline and 1.9% at
follow-up. Combined incidence rates (IRs) were 1.Wih the revised South Oaks
Gambling Screen [SOGS-R]) and 1.4% (with the PG®%ijh more than three-
quarters being new cases. Widinghoff, and Hakan{2018) reported that the
national prevalence of problem gambling in Swedas 226, including 0.4% meeting
the criteria for gambling disorder. They also reedrthat incidence numbers were
substantially higher due to the dynamic patterntred disorder with individuals
moving into and out of the problem gambling groRapid internet games, such as
internet casino games and online sports bettingpcised a predominant share of

problem gambling.

It should also be noted that the Swedish gamblirgket changed at the start of
January 2019 because the Swedish monopoly changed ilicense-based market.
There were several reasons for this but according government report (Staten
Offentliga Utredningar, 2017), a major reason wes tnternational online gambling
companies had been operating in Sweden to the tetki@inthe monopoly system had
eroded. Furthermore, the Swedish Gambling Act s afrvery few acts of legislation
which specifically requires licensed operators tmrderact problematic gambling

through continuous monitoring of gambling behayMmistry of Finance, 2018).

M essaging and feedback toolsin responsible gambling

Over the past decade, responsible gambling toole leecome more utilized by

gambling operators in an attempt to help their ranliclientele gamble more

responsibly (Harris & Griffiths, 2017). Such todlsclude various types of direct

messaging to gamblers which can include generakagasy concerning on how to

gamble more responsibly, information about the dansactual gambling behavior

in-session and/or over time, or information abaubreeous perceptions and common
misbeliefs about gambling (Auer, Hopfgartner & @tiifs, 2018). However, studies

investigating the efficacy of such tools has beeaxenh especially those concerning
messaging that attempts to correct or change esusnbeliefs (Dixon, 2000; Hing

2003; Focal Research, 2004; Ladouceur, 2003; Willi& Connolly, 2006).

Some empirical studies have shown that educatidrpagvention programs targeting

erroneous gambling beliefs can help both adultadalescent gamblers (e.g., Calado



et al., 2019; Wohl et al., 2010; Wulfert et al.,0B). Empirical studies (mainly
experimental laboratory-based research) highlight the way targeted messages are
presented can also influence gamblers’ behaviottlanéling. For instance, animated,
interactive and/or pop-up messaging and informadéippear to be more effective in
changing both irrational belief patterns and gantblbehavior than static messaging
(e.g., Cloutier, Ladouceur, & Sevigny, 2006; Ladeawc& Sevigny, 2003; Monaghan
& Blaszczynski, 2007 & 2010a; Monaghan, Blaszczy@skower, 2009), Schellink
& Schrans, 2002; Stewart & Wohl, 2013; Wohl et 2D13) and messaging on slot
machines that includes the capacity for gambleentpage in self-appraisal and self-
regulation help change gambling thoughts and behaWonaghan et al., 2010a,
2010b). Use of graphic messaging has also beemtegpas being more effective for
gamblers than static messaging in adhering to gagblarning signs (Munoz et al.,
2013). Wohl et al. (2014) found that messagingesystemploying Human Computer
Interaction (HCI) and Persuasive System Design (P8D to a pop-up tool (for
monetary limit-setting) being significantly more fegftive than a tool that not
incorporating HCI and PSD principles.

However, two recent experimental studies by Hofilmepd et al. (2019) with slot
machine gamblers (n=124; n=109) who played on talirslot machine at a local
Canadian gambling venue found that players didadbere to a pre-determined limit
more often when they received a pop-up messaget ab@ir monetary loss.

Additionally, approximately 50% of players were bleato recall the content of the
pop-up message, even when the pop-up message eshmirthe slot machines for a
10-second period.

In addition to experimental research showing thassaging can effectively change
thoughts about gambling and the gambling behaviselfj research has also
suggested that the content of messages is impoffidéomaghan & Blaszczynski,
20104, b). In a focus group study with young ad{@&-24years), seniors (60+ years),
frequent (weekly) gamblers, and gamblers of skalédxd games (poker, sports betting),
Gainsbury et al. (2018) found that the wording @ssage content also influences the
effectiveness of messagestindings showed that seniors preferred messages
concerning limit setting, whereas young adults fheguent gamblers responded more

positively to messages concerning their own plag arpertise. Skill-based game



gamblers were more interested in the odds of winind their own outcomes over

time.

One of the limitations of all the aforementionedds¢s is that they were experiments
comprising very small sample sizes. However, tlnenee now been a number of real
world studies examining the effects of messaginiy weal gamblers, in real time, on
real gambling sites. For example, two studies atalll the efficacy of pop-up
messaging. The first was by Auer, Malischnig anfi@rs (2014) who examined the
efficacy of a pop-up message among players atwin@day website who played
online slot machine games. The pop-ups only appgeagamblers had played 1,000
consecutive games during a single gambling segajgproximately one hour of slot
machine playing). The study examined 200,000 ptagessions prior to the pop-up’s
introduction and 200,000 playing sessions afterpiy@up’s introduction. Auer et al.
reported that less than 1% of players stopped gaghbfter seeing the message and
concluded that pop-up messaging has a limited teHHemong a small minority of
players.

Auer and Griffiths (2015a) carried out a follow-gudy (again using data from
gamblers at thevin2day website), and examined the efficacy of a newlyigied
pop-up message which included normative and seglfeagal information. This
enhanced message was compared to the simplenfregnhanced) pop-up message
that was examined in the previous study by Auealef2014). The follow-up study
was much larger and examined 1.6 million onlin¢ slachine sessions and compared
two conditions (the enhanced pop-up message vs.sith@le pop-up message)
comprising two representative random samples of@0gambling sessions. Auer
and Griffiths reported that the newly designed lfamced’) pop-up message was
twice as effective in getting gamblers to ceasar theline slot machine playing
(1.39% vs. 0.67%). However, like the previous stuthe efficacy of pop-up
messaging was limited and only facilitated a mityoof online slot machine gamblers

to stop their in-session gambling.

A study by the Behavioural Insights Team in cooperawith GambleAware (2018)
tested the effect of electronic messages on thguémcy of using RG tools in a

sample of online gamblers. They found that messatpsh contained the link of the



RG tool increase the number of players who usedRiBetool. However, normative
feedback, which compares a player’s time and mapent with other players did not

change the usage of RG tools.

In another study, Auer and Griffiths (2015b) evédaiathe efficacy ofnentor(i.e., a
behavioral tracking tool that provides personaliresssages to players based on their
actual gambling behavior). The study investigate58 gamblers who had
voluntarily signed up to useentorat an unnamed European online gambling website.
Using a matched pairs design they compared playbssused mentor with players
who did not use it. The study found that gambler® wsedmentorand received
personalized messages spent significantly lessdimdemoney gambling compared to
the gamblers who did not.

The only experimental study regarding the effeétpervsonalized feedback in a real-
world setting was conducted by Auer and GriffitB816) with players from the state
owned Norwegian gambling operatdorsk Tipping.A total of 5,528 online players
participated in an experiment and received a coatimin of personalized and
normative feedback about the amount of money tieyt had recently lost gambling.
They found that personalized behavioral feedbackblen behavioral change in
gambling but that normative feedback did not chageyabling behavior significantly

more than personalized feedback.

The present study

The present study examined the efficacy of persoedhlfeedback (i.e., feedback
concerning their own actual gambling behavior ia trm of text messages) in the
form of digital text messages given to playersraftey logged on to a gambling
session via a pop-up window. More specifically, éira was to investigate the effects
of personalized feedback about past gambling behan future gambling. It was

hypothesized that gamblers receiving targeted peatz®d feedback about their
online gambling behavior would be more likely tanlge (i.e., reduce) their behavior
(as measured by the amount of money wagered) ceahgdar before receiving the

feedback. This study also aimed to confirm theifigd of previous similar studies

(e.g., Auer and Griffiths [2015b, 2016]) which fauthat personalized feedback led

to a significant reduction in gambling expenditure.



Except for the two studies by Auer and Griffith®18b, 2016), no other study has
investigated the effect of text messages infornplayers about their own behavior
and providing specific recommendations. Very feveviwus studies have been
conducted with real-world players on real gambkitgs. Two previous studies with
real-world players conducted by Auer and Griffi(g814, 2015a) investigated pop-up
messages which appeared after 60 minutes of cange@lay and informed players
that they had played 1000 consecutive slot madmnmees (equating to approximately
one hour's continuous play). In the present styslgyers were informed about
specific aspects of their own gambling behavior awere provided with

recommendations that could help change their behavi

The present study used the amount wagered as @& pooxgambling intensity.
However, problem gambling was not directly measudverman et al. (2013)
compared problem and non-problem gamblers’ onliregesing and found that
problem gamblers had a higher average wager am&eneral other studies have
found correlations between amount wagered and @molgambling (e.g. Boldero et
al., 2010; Clarke, 2008). The present study wasdecied with gamblers from
Sweden. As far as the present authors are awar@rewous studies examining
personalized messaging have ever examined Swedsblgrs. It is important to test
responsible gaming tools across different cohortdifferent locations and languages

to evaluate whether laboratory results also hald in real-world settings.

Method
Participants and procedure
The present study comprised anonymized, seconddaypiovided to the authors by
the online gambling comparomeOn GroupThe researchers were given access to
behavioral tracking data from 7,134 Swedish gansi@r.5% female; average age 42
years; SD=12 years) from five online gambling siieensed under the Swedish
regulation. ComeOn offers a behavioral feedback system (i.mento) to all
customers on the five listed Swedish online gangbbites.mentor analyses each
players’ behavior according to money spent, timengpand more specific variables
such as failed deposit attempts, withdrawals whighie cancelled by players, and

deposit limit-setting. Based on rules and macheerring algorithms, the system



provides personalized messages to players via aupowindow which appears
immediately after a player logs into their onlinantbling account. The messages
inform players about their own behavior and the sages are triggered following
indications of risky or problematic play. The meagsa also recommend specific
actions that can be taken such as taking a break ffambling or setting a deposit
limit. Messages are based on behavior up to theique six months of an
individual's gambling behavior (e.g'lt seems like you have been depositing more
money into your account lately. Setting a suitatégosit limit can help you avoid
overspending). Messages appear to players in a pop-up windder #fiey have
logged into their online gambling account. Only anessage is displayed in the pop-
up window. Players receive (at most) one message@ek and one specific message
can only be sent to a player once every three msoiit player has not logged in for
three weeks, an existing message is deleted bedaisseot relevant to the player

anymore.

It should also be noted that Griffiths and WhitB010) argued that behavioral
tracking tools could potentially be used to idgnpfoblematic gambling. Behavioral
aspects of problematic gambling such as toleramme@se in session lengths and
stakes over time), and chasing losses (increadiske ssizes after losses), could
potentially be detected. Some messages in the mirefedy specifically addressed
increased time or monetary expenditure (i.e., &wmlee and salience). Tolerance
associated with gambling disorder (GD) is definedtlae need to damble with
increasing amounts of money in order to achievedigred excitemehfLee at al.,
2020), and is a key diagnostic criterion for probleggambling (Lesieur, 1988;
Griffiths, 1993). Salience describes a high prepation with an activity and can be
an indicator of addiction (Griffiths, 2005). Conseqgtly, some messages addressed
the large amounts of time and money expenditurehvborrespond to the diagnostic
criterion of salience in the DSM-5 (American Pswthc Association, 2013). Another
message is sent out to players if they have warget amount of money than they
normally do (i.e., €1,000) because several stutke® reported a correlation between
a big win and gambling persistence (Dowling, 20K3assinove, 2001; Weatherly,
2004). The actual message WHappy to see that you have recently won! Why don’t

you use some of that money on a nice dinner orybuyself something you want?



Otherwise it could be gone faster than you think. order to get a better

understanding, the analytical rules for each messadescribed below:

* High losses:This message is sent to the players with a higentenet loss.
The net loss is the difference between amount wah amount of money
gambled.

» High deposit amountThis message is sent to the players if they scantly
increase the amount of money they have deposited.

* Increased bet amountfhis message is sent to players if they signitigan
increase the amount they have gambled over thédg@ashonths.

* Increased deposit amounthis message is sent to players if they signitigan
increase the amount of money deposited over thief@asnonths.

» High playing frequencyThis message is sent to players who play at feast
days a week for longer periods of time than usual.

» High playing duration:This message is sent to players who play on aeeafig
least four hours a day.

* Increased playing frequencyhis message is sent to players who significantly
increase their playing frequency over the pastriemths.

* Increased playing durationThis message is sent to players who significantly
increase their playing duration over the past fesnths.

* Winning streak:This message is sent to players who won recently &
larger amount than normal and recommending theeplaythdraws some of
the winnings.

» Withdrawal recommendationfhis message is sent to high intensity players
who rarely or never withdraw any winnings from thenline gambling
account.

« Deposit limit recommendatiorfhis message is sent to high intensity players
who have a very high deposit limit recommendingyth@ver their deposit

amount.

Each of the 7,134 players received at least onesagesbetween 14 July 2019 and 8
January 2020. Players had to have placed at legsbet in the seven days before
they read a message, on the day they read the geessad on the seven days after

they read a message. In order to study the effeztnoessage, players’ average daily



amount of money gambled seven days before a messgyeead was compared to
the daily amount of money gambled the day a messageread. Additionally, the
total amount of money gambled seven days beforessage was read was compared
to the total amount of money gambled seven days aftmessage was read. It was
possible for players to receive more than one ngesbatween 14 July 2019 and 8
January 2020. This led to 15,512 records, wheré eaxord represented one player

and one day on which a specific message was retitelplayer.

If a player's average daily amount of money gambtedhe seven days before the
message was read was larger than the amount ofyngarabled on the day the
message was read, it was concluded that there pasiteve effect with respect to the
personalized message. For each of the 15,512 ne=ssagbinary variable was
computed which assessed the effect of reading @ageson the amount of money
gambled that day. The same was done with respéleteffect of money expenditure
seven days after the message was read compatee seven days before the message
was read. Another binary variable assessed thectgp effect. Across all players or
specific subgroups of players, this binary effeatiable is a percentage between 0
and 1. Zero indicates the amount of money gambitedl the message was read was
higher for all players and 1 indicates that the amtaf money gambled after the
message was read was lower for all players. O.gates that for half the players the
amount of money gambled was higher after the messeas read and for the other

half it was lower.

It was assumed that any difference in the gambtiagavior before and after the
message was read could be due to chance and weslicbar to the tossing of a coin.
For that reason, it was assumed under the null thgss, in 50% of players the
amount of money gambled would be higher after tkssage was read and in 50% of
players it would be lower. Consequently, any deéemafrom this distribution is due to
the effect of the personalized feedback. In thesgume study, the difference between
the actual observed percentage to the expectecergage of amount of money
gambled (i.e., 50%) was statistically tested.

Results

Message frequency

10



Between July 2019 and beginning of January 208933players (50%) received one
message, 1,525 players (21%) received two messages,804 players (11%)

received ten or more messages. Figure 1 displaysligtribution of the number of

messages per player. Table 2 reports the numbme$ eleven different messages
were sent and read by players. High playing dunatieessages (n=2,782) and high
playing frequency messages (2,417) were the meguént, followed by high deposit

amount messages (n=1,916), and high loss messagk3 33).

Risk distribution

On a daily basis, the behavioral tracking towntorcomputes gambling-related risk
for every player and classifies each player inte ohfour categories (no-risk, low-

risk, medium-risk, high-risk). Players can view ithesk score at any time in a

specific section of the online-gambling websiteeTisk score is based on money
spent gambling, time spent gambling, and more fipecariables such as failed

deposit attempts, withdrawals which were cancebgdplayers, and high deposit
limit-setting. The risk score takes into accounhdagor up to the past six months.
Two-thirds of players were in the no-risk categ@6r%), 20% in the low-risk

category, 8% in the medium-risk category, and 5%evire the high-risk category.

Message effect

In order to assess the effect of personalized rgess#éhe amount gambled on the day
a message was read was compared to the daily ambominey gambled seven days
before the message was read (see Table 2). As abevk, the null hypothesis
assumes that 50% of the players gamble less mareep@6 of the players gamble
more money. Any deviation towards 100% supports typothesis. Results
demonstrated that every message showed a signifresuction in the amount
gambled on the day a message was read compargdrema daily amount of money
gambled on the seven days before a message was(apad from messages
concerning a withdrawal recommendation). The largeduction was for the message
concerning high losses (informing players they lesd a larger amount of money
than they did normally). Nearly three-quarters e players who read this message
(71%) gambled less money on the day they read tegsage compared to their

average daily amount of money gambled seven ddgsebthey read the message.

11



Across all players and all messages, 65% of thgepdareduced the amount of money
they gambled on the day they read a message cothjmatieeir average daily amount
of money gambled seven days before they read aages3able 3 also reports the
average amount of money gambled daily seven dajmdb@ message was read.
Given a return to player (RTP) of 5%, players whad a message concerning their
high losses are expected to have lost about €465d@g The highest average
expected loss (i.e., €531) was observed for playdis read a message concerning a
winning streak. However, these players recently wame than they lost. This is due
to the fact that losing and winning are random #rel formula ‘amount of money
gambled*RTP’ only delivers what would be expecteddn infinite amount of games
played. The lowest daily amount of money gambleud (herefore expected loss) was
observed among players who read the messages oomeeignificantly increased
playing frequency. increased playing duration, higth playing frequency.

In order to study whether personalized messagesciiange behavior on the days
following the reading of a message, the total amh@iirmoney gambled seven days
after a message was read was compared to theatotalnt of money gambled seven
days before a message was read (see Table 4).sfallqdayers and all messages, the
total amount of money gambled was reduced in 60%hef cases which was

statistically significant. The message concerninghhlosses showed the highest
reduction in amount of money gambled (i.e., 71%)e Two messages concerning
increased playing frequency and increased playingatbn did not lead to a

significant reduction in total amount of money gdedbseven days after a message

was read.

Table 5 reports the effect of messages on the anwiumoney gambled the day a

message was read and the total amount of moneylgdrséven days after a message
was read grouped by the four gambling risk categorBecause every player can
potentially receive multiple messages (see FigUretde numbers for each risk

category in Table 5 are not the same as in Taltkeke the number of unique players
for each risk category are reported. The behavirahge was significant in each risk
category, both for the effect on the amount of nyog@mbled the day a message was
read and the total amount of money gambled sevgs dfter a message was read.

The lowest percentage of players who reduced gaeirbling expenditure occurred in

12



the high risk category. A logistic regression (eab) showed that age and gender
were not significantly predictors of behavioral nga on the day the message was

read.

Another question to investigate was whether higlowams won or lost prior to
reading a message influenced the behavioral chdangader to do this, the 15,512
records were categorized into three groups. Aftesraful analysis of the distribution
of the amount of money lost, the players were @ategd into those who lost more
than €10,000 seven days before a message wasneauagers who won more than
€10,000 before a message was read. The ‘averaggenfs loss seven days prior to
reading a message was between those two valuete Takhows that out of the
15,512 players, 218 players lost more than €100@0e seven days prior to reading
a message and 181 players won more than €10,00@ iseven days prior to reading
a message. On average, the remaining 15,112 plag8153 in the seven days prior
to reading a message (25% lost at least €274 advdn at least €580). However,
these figures are not representative of the papulaif active players, because only a
fraction of players (the ones with the highest siiggm and frequency) received

personalized messages.

Three-quarters of players who lost a large amodnmnoney seven days prior to
reading a message (76%) reduced the amount of ngameiled on the day they read
a message as well as seven days after a messageasad he respective values for
players who won a large amount of money were 7086/d86. Out of the 218 players
with the largest amounts lost, 35% were high-riaknglers, and 40% of the players

with the largest amount won were high-risk gamblers

Discussion

The present study evaluated the effectivenesseokalpersonalized text messages on
subsequent gambling behavior in a real-world pdmraof 7,134 Swedish online
players from five online gambling sites. The samglaot representative of the entire
player population of the five online gambling sjtdsecause only players who
received at least one personalized message betidedunly 2019 and 8 January 2020

were analyzed. Receiving a message requires arhigfeasity of play, which means

13



that players with a higher intensity of play wekewepresented in the present study.
However, the lower percentage of females (37.5%) igne with previous research
findings that (excluding bingo and lottery gameslles are more likely to engage in
gambling than females (e.g. Calado & Griffiths, @D1Braverman et al. (2013) who
used a sample diwin.complayers for their behavioral tracking study, aleond the

majority of players to be male (90%).

The personalized messages that players receivetpdinformation about specific
gambling behaviors that players had recently besgaged in. The present study
examined the amount of money gambled on the dayahaessage was read and
seven days after a message read and comparedhe @mount of money gambled
seven days before a message was read. Resultatedlithat the personalized
feedback achieved the anticipated effect and titmtamount of money gambled was
significantly reduced after a message was read.résdts support previous findings
of similar real-world studies (i.e., Auer & Griffis, 2015b, 2016) and suggests that
personalized feedback approacimesay help the clientele of gambling operators to

gamble more responsibly, and may be of help thdsegamble intensely.

The short-term effect (reduced gambling expendituréhe day a message was read)
of the personalized feedback was higher than thg-term effect (reduced gambling
expenditure in the seven days after a messageead$. cCompared to the amount of
money gambled seven days before, the reductioanger on the day a message was
read than during the seven days after a messageeads However, the amount of
money gambled was also significantly reduced dutiregseven days after a message
was read. This is in line with the findings by Awerd Griffiths (2015b) who used a
matched pairs design to evaluate the effects cfopadized feedback about personal
gambling behavior on the 14 days after signingaip behavioral tracking feedback
system. The study also supports the findings otharostudy of online players by
Auer and Griffiths (2016) who found a significarduction in amount of money
gambled seven days after receiving loss informafidre highest effect in the present
study was achieved by a message informing the pdaglgout high monetary losses
over the past couple of weeks prior to sendingpiteonalized message.
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Three previous real world empirical studies hawentba minor effect of in-session
pop-up messages which appear after players havblgdrontinuously for about an
hour (Auer & Griffiths, 2014, 2015a, 2019). The w&ges in the present study appear
at the start of a gambling session (rather thamduwne) and address a specific type
of behavior which occurred over a longer periodimie (up to six months before). It
might be that in-play pop-ups during a long sessioght not be able to break the
dissociative state players are in. On the othedhpersonalized information at the
start of a session which informs players aboutregambling behavior before they

begin a gambling session might be more effective.

Although the present study did not assess problemdisordered gambling,
responsible gambling tools may also be of helghte group of gamblers. The online
gambling sites that provided the data for this gtuske a behavioral tracking tool (i.e.,
mento) which assesses player risk. Several studies Bheg/n that problematic
gambling can be identified with the help of playeacking (Adami et al., 2013;
Philander, 2014; Braverman & Shaffer, 2012; Dragit,e2011). Experiences with a
similar behavioral tracking tools (i.ePlayScan were described by Forsstrom et al.
(2017).

However, none of the previous player tracking stadnave aimed to change the
gambling behavior of players who have been idesttifis being at risk with the help
of a player tracking tool. The eleven messages usdbe present study informed
players about significant increases in time andioney expenditure. This is in line
with the diagnostic criteria of tolerance (incre@sintensity over time) and salience
(high intensity and preoccupation) which are imaottindicators in the majority of
problem gambling screening instruments (AmericaycRiatric Association, 2013;
Ferris & Wynne, 2001; Jonsson et al., 2017; LeskeBtume; 1987).

In the present study, players were classified maahine learning algorithm into four
groups according to their recent gambling behagnorrisk, low-risk, medium-risk,
high-risk) with high-risk players showing the mastense gambling behavior. The
reduction in amount of money gambled on the dayessage was read and seven
days after a message was read was significantcim efathe four groups. However,

high-risk players showed the lowest reduction iroant of money gambled. This is
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in line with findings by Auer and Griffiths (2016yho found that personalized

feedback had the lowest effect among a group dflyigtense online casino players.

The phenomenon of chasing' has been identifiemhasof the central characteristics
of the behavior among disordered gamblers (Amersychiatric Association, 2013).
In a survey of 10,838 online gamblers, Gainsbunalet(2014b) found that online
casino players had a greater tendency to reposirapdosses than poker players.
They also found that players who reported chasnsgds were more likely to hold
irrational beliefs about gambling and spend mometiand money gambling than
those who reported that they were unaffected byipue losses. The effectiveness of
personalized feedback would be further supportethalsing losses could be reduced.
For that reason, the present study investigatedhehéhere was a difference between
players who won a large amount of money comparepldagers who lost a large
amount during the seven days before a message eaals Players who had lost
heavily showed a higher reduction in amount of nyogembled than players who had
recently won a large amount of money. This findingderlines the importance of
personalized feedback and could potentially be raticator that players can be

prevented from chasing after their losses by uaipgrsonalized message.

Limitations

The present study was conducted with real-worlggrg across five Swedish online
gambling sites. Consequently, there might be otfaetors that influenced the
behavioral change after a message was read. Thitd davolve situational
characteristics such as the location of where geples, the device a player uses to
gamble, the social setting a player is in, the pelagical state of the individual, and
other factors such as alcohol or tobacco consumptipart from personalized
messages th€EomeOn Grouplso interacts in various other ways with playtet
show signs of problematic play. This informationswent available to the authors and
could thus also affect the results. Furthermore pinesent study used amount
wagered as a proxy for gambling intensity (whicmecstudies have used as a proxy
for problem gambling). However, previous studiesehahown that amount wagered
does not account for all the variance in gamblimgnsity (Auer & Griffiths, 2014;
Auer, Schneeberger & Griffiths, 2012), and playeith high gambling intensity may

not necessarily be problem gamblers.
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It should also be noted that personal informatiboua players is not shared between
the five gambling websites from which the datahe present study were derived.
Therefore, players could theoretically gamble omrertban one platform. The present
authors did not have access to personalized dataasinames or addresses so this
limitation could not be addressed. The presentastbelieve that an experimental
design in a real-world setting is the best way tiadg responsible gaming tools.
However, even then, there are factors which carb®tcontrolled for. In their
experimental study with real-world players, Aued &ariffiths (2016) reported that
not all players opened an email or navigated toita which contained their
personalized information. It should also be noteat the present study did not use a
matched pairs design because all the players ofiiaesites received personalized
feedback. However, the present authors would atbaé it is important to test
responsible gaming tools such as personalized &#dh real-world settings because
ultimately this is the environment where such toweil be implemented. Three real-
world in-session pop-up message studies (Auer &fiths, 2014, 2015a, 2019) have
shown that the efficacy of responsible gamblinglgsde much lower compared to
findings in laboratory studies (Kim et al., 2014;0kV et al. 2013, 2014). Online
gambling operators can never be aware of all thgofa and circumstances
influencing the gambling of their clientele. Theepent study was conducted with
Swedish players who gambled on five Swedish siteough the results support two
previous studies’ findings (conducted with Austriand Norwegian players), it is

important that similar studies are conducted irenttountries and regions.

Conclusions

To the present authors’ knowledge, this is thd fiesl world online gambling study
that has investigated the effects of personalieedifack in the form of personalized
messages on actual gambling behavior within realdvonline gambling websites.
The study takes into account many of the findingsnf previous research, such as
presenting information in a non-confrontational wayg., Miller & Rollnick, 1991)
and displaying them in an appealing and HCI-ingpirgeractive environment (Wohl
et al.,, 2010; Wohl et al., 2014). The findings frawo previous studies (Auer &
Griffiths, 2015b; 2016) which used a matched palesign and a randomized

experimental design are also supported along vauraptions by several previous
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studies claiming that personalized feedback canaedambling intensity (Monaghan
et al., 2007; 2009; 2010a; 2010b).

Future research should also combine behavioral datta self-reported problem

gambling and investigate the effect of personalizexssages on problem gambling.
Further insights could also be gained by additianadlitative information, such as

reasons for playing, use of multiple operators, tredattitude towards personalized
messages. In the present study each message wHecstudied. However, players
who receive multiple messages might react difféyeraind the effect of messages
might change over time. The mode of display coldd &e important and should be
subject to future research. It could make a diffeesif players receive messages

online within the game, via smartphone or email.

Online gambling operators have the technical cdipiabi to introduce behavioral
feedback systems such as the one described inrésent studyand the results
presented here suggest that the desired effectlpiniy players limit the amount of
money spent gambling can be achieved. Future @sshould investigate behavioral
feedback in more detail in order to better deteemivhich player attributes (e.g.,
personality traits, beliefs about the nature of gayimotivations to gamble, etc.) are
associated with positive behavioral changes andhehdghere are interactions with
other variables such as types of games playedtensity of gambling. Furthermore,
research should continue to focus on investigating efficacy of personalized
messages, and more specifically, at which pointinme players should receive
messages to best optimize behavioral change. Takenwhole, the findings will be
of interest to a number of different stakeholdemsluding the online gambling

industry, gambling regulators, policymakers, arskegchers.
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Figure 1. Number of messages (x-axis) and number of players (y-axis) between
14 July 2019 and 8 January 2020
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Table 1: Risk distribution of playersat the time of message reading

Risk Type N %

No risk 4747 67%
Low risk 1425 20%
Medium risk 572 8%
High risk 390 5%
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Table2: Number of sent and read messages between 14 July 2019 and 8 January

2020
Message Name N %
1 High losses 1733 11%
2 High deposit amount 1916 12%
3 Increased bet amount 722 5%
4 Increased deposit amount 735 5%
5 High playing frequency 2417 16%
6 High playing duration 2782 18%
7 Increased playing frequency 1681 11%
8 Increased playing duration 685 4%
9 Winning streak 489 3%
10 Withdrawal recommendation 291 2%
11 Deposit limit recommendation 2061 13%
15512
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Table 3: Effect of messages on amount bet on the day the message wasread

compar ed to the daily bet seven days befor e the message was read

Effect

with

respect to Average daily
amount of amount of
money money
gambled gambled seven
on day days before
messages message was

N was read read Z-value p
High losses 1733 71% 9293 17.7 <0.001
High deposit amount 1916 64% 8052 11.9 <0.001
Increased bet amount 722 65% 2287 8.0 <0.001
Increased deposit amount 735 63% 2410 7.3 <0.001
High playing frequency 2417 64% 1128 13.8 <0.001
High playing duration 2782 65% 2362 15.4 <0.001
Increased playing frequency 1681 60% 842 8.3 <0.001
Increased playing duration 685 66% 1105 <0.001
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8.5

Winning Streak 489 59% 10626 4.1 <0.001

Withdrawal Recommendation 291 54% 7601 1.2 0.10

Deposit Limit Recommendation 2061 67% 2805 15.7 <0.001
15512 65% 36.5 <0.001

Table 4: Effect of messages on amount bet seven days after the message wasread

compar ed to amount bet seven days before the message was read

Effect on

the total

amount bet Average daily
seven days bet seven day

after a before
messages message was
N was read read Z-value p

High Losses 1733 71% 9293 17.4 <0.001
High Deposit Amount 1916 61% 8052 9.7 <0.001
Increased bet amount 722 59% 2287 5.0 <0.001
Increased deposit amount 735 57% 2410 3.9 <0.001
High playing frequency 2417 56% 1128 6.3 <0.001
High playing duration 2782 59% 2362 9.4 <0.001
Increased playing frequency 1681 52% 842 1.7 0.04
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Increased playing duration

Winning streak

Withdrawal recommendation

Deposit limit recommendation

Table5: Effect of messages grouped by the four risk categories

Effect with
respect to
amount bet on
day messages

685

489

291

2061

15512

54%

59%

57%

62%

60%

1105

10626

7601

2805

Effect on the total
amount bet seven days

after a messages was

2.0

4.1

2.5

11.0

23.7

0.02

<0.001

<0.001

<0.001

<0.001

Average daily bet
seven days before

Risk category N was read Z-value p read Z-Value p message was read

No risk 8392 66% 29.6 <0.001 61% 20.8 <0.001 3275

Low risk 3833 65% 18.3 <0.001 58% 10.5 <0.001 1926

Mediumrisk 1899  63% 11.5 <0.001 58% 6.7 <0.001 3873

High risk 1388 57% 5.6 <0.001 54% 3.0 <0.001 12 533
15512 65% 36.5 <0.001 60% 23.7 0.001
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Table6: Logistic regression with binary effect (amount of money gambled on the
day was message read lower/higher than average daily bet seven days before) as

dependent variable and gender and age as independent variables

Estimate Std. Error t-value p
Intercept 0.6475 0.0139 47  <0.001*
Gender 0.0044 0.008 0.55 0.58
Age -1.59 0.00032 -0.05 0.96
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Table 7: Effect of messagesfor playerswith highest amount lost and highest

amount won seven days previous to message reading

Effect with

respect to Effect on the total

amount bet on amount bet seven

day a message days after a
Win/loss group N was read Z-value p message was read-value p
High amount lost 218 76% 7.6 <0.001* 76% 7.6 <0.001
Normal 15113 64% 35.5 <0.001* 59% 22.4 <0.001
high amount won 181 70% 5.3 <0.001* 74% 6.4 <0.001
Total 15512 65% 36.5 <0.001* 60% 23.7 <0.001
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The use of personalized messages on wagering behavior of Swedish online

gamblers: An empirical study

Highlights

» Personalized messages (PMs) are used to prevent online gamblers over-spending
money

* Thisstudy evaluated the efficacy of targeted PMs among 7134 online gamblers

»  Gamblers bet significantly less money on the day they read a PM

» Gamblers bet significantly less money seven days after they read a PM

*  PMsappear an effective tool in reducing gambling expenditure at online websites
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