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OVERVIEW OF SESSION

• Key addiction components

• DSM-5 Gambling Disorder

• Implications of behavioural tracking for

identifying problem gambling

• Briefly outline some of our evaluations

of RG tools using behavioural tracking

data

• (Promoting responsible gambling and

minimizing gambling harm)

• Conclusions
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KEY ADDICTION COMPONENTS
(Griffiths, 1995; 1996; 2005; 2009)

• Salience

•Mood modification

• Tolerance

•Withdrawal

• Conflict

• Relapse
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IDENTIFYING PROBLEM GAMBLERS USING BEHAVIOURAL 
TRACKING DATA

• Various members of the online

gambling industry have claimed that

problem gambling can be identified

online.

• If this is true, it has implications for

current problem gambling screening

instruments.

• A brief analysis of the extent to

which each DSM-5 criterion of

problem gambling can be identified

online shows that only a few

behaviours can be identified

13/06/2019
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DSM-5 CRITERIA FOR GAMBLING DISORDER

• Is preoccupied with gambling (e.g.
reliving past experiences, planning next
venture, thinking of ways to get money)
[SALIENCE]

• Needs to gamble with increasing
amounts of money in order to achieve
the desired excitement
[TOLERANCE/MOOD
MODIFICATION]

• Repeated unsuccessful efforts to control,
cut back, or stop gambling [RELAPSE]

• Is restless or irritable when trying to cut
down or stop gambling
[WITHDRAWAL]
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• Gambles as a way of escaping from
problems or of relieving a dysphoric mood
(e.g. helplessness, guilt, anxiety, depression
[MOOD MODIFICATION]

• After losing money gambling, often returns
another day to get even (“chasing” one’s
losses) [CHASING LOSSES]

• Lies to family members, therapist, or others
to conceal extent of involvement with
gambling [CONFLICT]

• Has jeopardised or lost a significant
relationship, job, or educational or career
opportunity because of gambling
[CONFLICT]

• Relies on others to provide money to relieve
a desperate financial situation caused by
gambling [BAIL OUT]
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CAN BIG DATA ONLINE TRACKING 
BE IDENTIFIED USING DSM-5 CRITERIA?

• Salience/Preoccupation (good possibility)

• Tolerance (possibly)

• Relapse (possibly)

• Withdrawal (unlikely)

• Escape from reality (unlikely)

• Chasing losses (good possibility)

• Conceal Involvement (unlikely)

• Unsociable Behaviour (unlikely)

• Ruin a Relationship/Opportunity (unlikely)

• Bail-out (slight possibility)



SELF-EXCLUDERS AS A PROXY FOR PG

➢Some elf-excluders are

not PGs

➢Some PGs are not self-

excluders

➢Players exclude for

various reasons
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EVIDENCE BASE FOR IDENTIFYING 
PROBLEM GAMBLING ONLINE



13/06/2019 10

PROBLEM GAMBLING BEHAVIOUR 
ONLINE USING TRACKING DATA (1)

• Chasing losses 

• Total preoccupation with gambling 

• Increase of gambling behaviour (time & 

money) over time

• Playing a variety of stakes 

• Playing a variety of games 

• Player ‘reload’ within gambling session 
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PROBLEM GAMBLING BEHAVIOUR 
ONLINE USING TRACKING DATA (2)

•Not collecting winnings

•Constantly hits limits

•Frequent payment method changes 

•[Verbal aggression in chat rooms]

•[Constant complaints to customer 

services] 

•Most importantly it is change in usual 

behaviour
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Griffiths and Auer (2011; 2015) note

that behavioural tracking data:

•Always come from unrepresentative

samples (i.e., the players that use one

particular internet gambling site

•Does not tell us anything about a

gambler’s overall gambling (as

gamblers are rarely loyal to one site)

•Does not account for the fact that

more than one person can use a

particular account
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• “Tell us nothing” about why people

gamble or develop problem

• Cannot be used for comparing online and

offline gambling as data are only

collected on one group of people (i.e.,

online gamblers)

• Are less likely to provide insights into the

relationships between gambling and

other co-morbid behaviours

• Cannot examine problem gambling using

current diagnostic criteria.



EFFICACY OF ONLINE RG TOOLS 
(Harris & Griffiths, 2017)

•Breaks in play

•Limit setting

•Messaging (static vs dynamic)

•Pop-up messaging

•Personalized messaging

•Behavioural tracking tools

•(Temporary self-exclusion)
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LIMIT SETTING EMPIRICAL STUDY
(Auer & Griffiths, 2013)

•Data collected from a representative random

sample of 100,000 players who gambled on the

win2day gambling website

•During a three-month period, all voluntary time

and/or money limit setting behaviour by a

subsample of online gamblers (n=5000) within

this mandatory framework was tracked and

recorded for subsequent data analysis.

•From the 5,000 gamblers, the 10% most intense

players (as measured by theoretical loss) were

further investigated.
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•Voluntary spending limits had the

highest significant effect on subsequent

monetary spending among casino and

lottery gamblers.

•Monetary spending among poker players

significantly decreased after setting a

voluntary time limit.

•The highest significant decrease in

playing duration was among poker

players after setting a voluntary playing

duration limit.



SLOTS POP-UP EMPIRICAL STUDY 1
(Auer, Malischnig & Griffiths, 2014)

•This study investigated the effects of a

slot machine pop-up message in a real

gambling environment

•Compared the behavioural tracking data

of two representative random samples

of 400,000 gambling sessions before

and after the pop-up message was

introduced

•Pop-up appeared after 1000 consecutive

plays
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•(Comprising around 50,000

gamblers in total; approx 10,000

sessions reached 1,000

consecutive plays)

•The results indicated that

demonstrably more gamblers

ceased their gambling session

following the viewing of a pop-up

message after 1000 consecutive

gambles on an online slot

machine game compared to those

who had not viewed a pop-up

message.
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SLOTS POP-UP EMPIRICAL STUDY 2
(Auer & Griffiths, 2015)

• Self-appraisal feedback, normative

feedback, and cognitive belief feedback,

have never been empirically examined in

any real-world online gambling setting.

• A 2nd study investigated the effects of a

normative and self-appraisal pop-up

message among online slot machine

players on a real online gambling site

(i.e., win2day)
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•In September 2013, the content of the win2day pop-up message

was changed and

•New pop-up addressed self-appraisal, provided normative feedback,

and addressed cognitive beliefs commonly found among gamblers.

•The new pop-up message (translated from German, the native

language used on the Austrian site) reads:

• “We would like to inform you, that you have just played 1,000 slot

games. Only a few people play more than 1,000 slot games. The

chance of winning does not increase with the duration of the

session. Taking a break often helps, and you can choose the

duration of the break”

•The reasoning behind the messaging is as follows:
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•The reasoning behind the messaging is as follows:

•“We would like to inform you, that you have just played 1,000 slot

games”: This objectively informs players about the behavior they engaged

in.

•“Only a few people play more than 1,000 slot games”: This provides

normative feedback. Only 1.5% of playing sessions exceeds 1,000

consecutive slot games

•“The chance of winning does not increase with the duration of the

session”: This addresses a common misbelief among gamblers (i.e., the

gamblers’ fallacy).

•“Taking a break often helps, and you can choose the duration of the

break”: This provides advice and leaves the decision up to the player and is

in line with the techniques of motivational interviewing (Millner & Rollnick,

1991)
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•Accessed two representative random

samples of 800,000 sessions before and

after the pop-up message was changed.

•The total dataset comprised 1,600,000

game sessions that contained at least

one slot game (70,000 gamblers).

•We hypothesized that the changed

message content would lead to an

increase in gamblers terminating their

gambling session after playing 1,000

consecutive slot games compared to the

previous message (i.e., Auer et al,

2014).



13/06/2019 23

•Of the 11,232 sessions that lasted

at least 1,000 games prior to the

pop-up message change, 75

sessions immediately terminated

after the simple pop-up message

was shown (0.67%).

•After the new pop-up was

introduced, 169 sessions (of

11,878) immediately terminated

when the pop-up message was

shown at 1,000 consecutive slot

games (1.39%).
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Number of sessions ended between 990 and 1,010 slot games comparing simple
pop-up message (pre-condition) and enhanced pop-up message (post-condition)



PERSONALISED FEEDBACK STUDY 1
(Auer & Griffiths, 2015)

•Study evaluated the effectiveness of

mentor (a responsible gambling tool)

among 1,015 online gamblers at a

European online gambling site

•Compared their behavior with

matched controls (n=15,216) on the

basis of age, gender, playing

duration, and theoretical loss.
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•The results showed that online gamblers

receiving personalized feedback spent

significantly less time and money

compared to controls.

•The results suggest that responsible

gambling tools providing personalized

feedback may help the clientele of

gambling companies gamble more

responsibly

•May be of help those who gamble

excessively to stay within their personal

time and money spending limits.



PERSONALISED FEEDBACK STUDY 2
(Auer & Griffiths, 2016)

•Study evaluated the effectiveness of

different types of feedback

•Personal information, normative

information and/or a recommendation

•17,552 Norsk Tipping online gamblers

randomly distributed to six groups

•Final sample comprised 5,528 online

gamblers accessed personalised

messages
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PERSONALISED FEEDBACK STUDY 2
(Auer & Griffiths, 2016)

13/06/2019 30



13/06/2019 31

PERSONALISED FEEDBACK STUDY 2
(Auer & Griffiths, 2016)
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THE EFFECTS OF RG MESSAGING

Do the different groups change differently in the week after the message was read?

• Group 2‘s expenditure 

decreased by 45%

• Group 5‘s expenditure 

decreased by 40%

• The control group’s 

expenditure decreased 

by 36%
-45%

-42% -42% -42%

-40%

-36%

-46%

-44%

-42%

-40%

-38%

-36%

-34%

-32%

-30%

Group 2 Group 1 Group 3 Group 4 Group 5 Control

Group
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THE EFFECT OF LOSS-LIMIT REMINDERS
(Auer, Hopfgartner & Griffiths, 2018)

• The aim of the study was to determine

whether the receiving of personalized

feedback about exceeding 80% of a personally

set monetary personal limit had an effect on

subsequent playing behavior compared to

those gamblers that did not receive

personalized feedback.

• Out of 54,002 players, a total of 7,884 players

(14.5%) received at least once piece of

feedback that they had exceeded 80% of their

personal global monthly loss limit between

January and March 2017
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• Using a matched pairs design,

results showed that those gamblers

receiving personalized feedback in

relation to limit-setting showed

significant reductions in the amount

of money gambled over a three-

month period

• Apart from the top 10% most

intense players, the message that

they had exceeded 80% of their

monthly monetary limit had a

significant effect in all of the other

nine groups.
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LIMIT SETTING AND GAMBLER LOYALTY
(Auer, Hopfgartner & Griffiths, 2019)

•The effect of voluntary limit-setting on

player loyalty was evaluated over time

using tracking data provided by

Kindred Gaming

•Anomymized dataset of 175,818

players who had placed at least one

bet or gambled at least once during

January 2016 to May 2017

•The dataset comprised a 20% random

sample of the total player population

of Kindred
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•Sample was divided into ten

playing intensity groups based on

amount of money wagered

•The percentage of active players

in the first quarter of 2017 was

higher in the group of players

who had set voluntary money

limits in the first quarter of 2016

compared to players that did not

•Suggests players that set

voluntary spending limits are

more loyal compared to those

who do not.
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PROBLEM GAMBLING IN CONTEXT
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CONCLUSIONS

• Behavioural tracking is an innovative method

in identifying problem gamblers evaluating

RG tools

•While behavioural tracking research has

many advantages it is not without problems

• RG tools that use a player’s tracking data

can help some (but not all) players

• Providing feedback to players based on their

playing behaviour has great potential in

helping players gamble more responsibly
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THANK YOU FOR LISTENING!


