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Abstract
A number of scholars have argued that online gambling can be more problematic than 
land-based gambling. Motivating gamblers to withdraw money from their online gam-
bling account could lower losses because there would be less money available to lose. 
Therefore, the present study investigated whether personalized messages are an effective 
way of ‘nudging’ gamblers to withdraw money from their online gambling account. The 
authors were given access to a secondary dataset by Nederlandse Loterij (the national 
Dutch Lottery operator) comprising 4049 online gamblers. Two types of messages were 
used to ‘nudge’ gamblers to withdraw money from their gambling account (i.e., a ‘winning 
streak’ message and a ‘withdrawal’ message). The findings indicated that (i) 38% of gam-
blers reading the ‘winning streak’ messages withdrew money from their gambling account 
on the same day, and (ii) 18% of gamblers reading the ‘withdrawal’ messages withdrew 
money from their gambling account on the same day. Gamblers who read personalized 
messages also withdrew larger amounts of money from their gambling accounts compared 
to gamblers who did not read personalized messages. The findings suggest that the person-
alized messages can have an impact on both the likelihood to withdraw money as well as 
the amount of money which was withdrawn and could help reduce gambling-related harm.
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Introduction

Over the past two decades, online gambling and problematic online gambling have sig-
nificantly increased (Lawn et  al., 2020). Many studies have asserted that online gam-
bling is associated with a higher likelihood of problem gambling compared to land-
based gambling (e.g., Effertz et al., 2018; Griffiths et al., 2006; McBride & Derevensky, 
2009; Petry, 2006; Yazdi & Katzian, 2017). More specifically, studies have reported 
that the prevalence of online problem gambling is three to eight times higher than the 
prevalence of land-based gambling (Chóliz et  al., 2019; Effertz et  al., 2018; Griffiths 
et al., 2009; Volberg et al., 2018). However, most online gamblers also gamble offline 
(Wardle et  al., 2011). Therefore, it has been argued that it is not the online medium 
itself that is problematic but that for vulnerable individuals (e.g., those with gambling 
problems), the internet can be inherently more ‘dangerous’ because of factors such as its 
24/7 accessibility (Wardle et al., 2011).

According to Griffiths (2003), a number of situational and structural factors can 
make online gambling potentially more problematic (e.g., accessibility, event frequency, 
convenience, anonymity). Among the more important factors is accessibility. Online 
gambling is more accessible than land-based gambling because gamblers no longer need 
to travel to a location due to the advent of Wi-Fi-enabled devices such as smartphones, 
tablets, laptops, and computers. Anonymity is another important aspect in the mainte-
nance of online gambling because it allows individuals to privately engage in gambling 
without the fear of stigma.

Accessibility, Event Frequency, and Problem Gambling

Several studies have reported that the accessibility of gambling is associated with an 
increased prevalence of problem gambling (e.g., González-Roz et  al., 2017; St-Pierre 
et al., 2014). In a cross-sectional study, Barratt et al. (2014) found that the availability 
of land-based gambling machines correlated with the individuals seeking help for their 
gambling problems. In a survey of 2,631 US adults, Welte et al. (2004) found that the 
presence of a casino within 10 miles of the participant’s home was positively associ-
ated with problem gambling. Other studies have found that specific forms of gambling, 
mainly electronic game machines (EGMs), have the potential to be more addictive than 
other types of gambling (Auer & Griffiths, 2023; Brooks et  al., 2008; Dowling et  al., 
2005; Griffiths, 1993, 2008; Livingstone & Woolley, 2008). Outside of an individual’s 
vulnerabilities, this is mostly a consequence of the high event frequency of EGMs. In 
online gambling, individuals can wager on multiple games simultaneously which further 
increases event frequency (Brosowski et al., 2012; Griffiths et al., 2010).

Moreover, not only do some researchers argue that online gambling in itself is not 
problematic, but that other factors are involved such as individuals’ vulnerabilities and 
susceptibilities (e.g., being an adolescent, being a problem gambler, having comorbid 
disorders) (Griffiths & Calado, 2022). Studies have found that those who have already 
problems with gambling are more likely to gamble online (Emond et al., 2020; Wijesin-
gha et al., 2017; Yazdi & Katzian, 2017). This may also explain the higher prevalence of 
problem gambling among online gamblers (i.e., these are gamblers that will gamble in 
any medium and are not online gamblers per se).
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Prevalence of Problem Online Gambling

Chóliz (2016) examined the effect of online gambling in Spain two years after its legali-
zation. The sample included 1277 pathological gamblers in recovery at 26 gambling 
addiction treatment centers. The study reported a significant increase in young pathologi-
cal gamblers since the legalization of online gambling in Spain. Chóliz et al. (2021) were 
given access to data from 6816 gamblers by the Spanish General Directorate of Gambling 
Regulation. They found that young adults (those under the age of 35 years) participated 
significantly more in online gambling than gamblers aged between 35 and 65 years and 
elderly people (> 65 years). Furthermore, the prevalence of pathological gambling among 
gamblers who had also gambled online was 7.26%, whereas among those who had not 
gambled online it was 0.69%. The percentage of problem gamblers among online gamblers 
was therefore 10 times higher than for those who did not gamble online. This was identi-
cal to an earlier study by Griffiths et al. (2009) who reported that among a representative 
sample of the British population, the prevalence of problem gambling was 5% among those 
who had gambled online but only 0.5% who had only ever gambled offline.

Recently, Mora-Salgueiro et al. (2021) conducted a systematic review of online problem 
gambling. Their review initially resulted in 427 studies but only 20 of these were evaluated 
based on pre-determined criteria. However, the 20 studies assessed problem gambling dif-
ferently and also defined online gambling differently. Despite these problems, the authors 
still identified a few important findings. The studies reported a prevalence of disordered 
online gambling between 2.7% and 20.3%, and among adolescents the prevalence for at-
risk and problem gambling was between 5.7% and 57.52%. Being single and being male 
were the most common risk factors for online problem gambling.

Online Gambling and Responsible Gambling Tools

Although there is a growing literature concerning online problem gambling, online gam-
bling facilitates opportunities for safter gambling that are unavailable offline in the form of 
responsible gaming tools. Online gambling operators know every transaction of their clien-
tele from the moment the gambler first registered. This includes their bets, wins, deposits, 
and withdrawals. Consequently, operators have a complete picture of a gambler’s behavior. 
Furthermore, they can potentially interact with gamblers at any time via pop-up messages, 
personalized messages, text messages, e-mails and/or telephone calls (Auer & Griffiths, 
2015).

A number of studies have investigated problem gambling risk mitigating tools in online 
gambling. Several studies have shown that voluntary or mandatory limit setting can reduce 
subsequent losses (e.g., Heirene & Gainsbury, 2021; Ivanova et al., 2019). Voluntary self-
exclusion is another popular responsible gaming tool that most gambling operators now 
provide to their players. Based on a sample of gamblers from a Swedish treatment facil-
ity, Håkansson and Akesson (2022) found that many patients with gambling problems had 
voluntarily self-excluded. Håkansson and Akesson (2022) concluded that voluntary self-
exclusion was a commonly used by problem gamblers.

Auer and Griffiths (2023) argued that gamblers need bespoke feedback regarding their 
financial expenditure because they frequently underestimate the amount of money they 
deposit when gambling. Consequently, a growing number of studies have investigated the 
impact of personalized feedback on subsequent gambling behavior (e.g., Auer & Griffiths, 
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2015, 2020; Focal Research, 2004; Schellink & Schrans, 2002). Such personalized feed-
back can be provided to players numerically, graphically, verbally, and in written form (via 
text messages, emails or in-game pop-ups). Several studies have found that personalized 
inbox messages on online casino websites led to a subsequent reduction in money spent 
(e.g., Auer & Griffiths, 2015, 2020). It is assumed that this behavioral change can be a 
consequence of such psychological processes as cognitive dissonance which can be trig-
gered by feedback (Auer & Griffiths, 2020). Other studies found that feedback information 
on video lottery terminals (VLTs) via on-screen pop-ups can lead to decreased monetary 
spending (Focal Research, 2004; Schellink & Schrans, 2002).

A number of studies have  investigated the impact of warning messages and personal-
ized messages on EGMs in the early 2000s (e.g., Benhsain et al., 2004; Focal Research, 
2004; Ladouceur & Sevigny, 2003; Schellink & Schrans, 2002). In an analysis of respon-
sible gambling features on VLTs in Canada, Schellink and Schrans (2002) concluded that 
to help gamblers keep in control, on-screen clocks and expenditure balances should perma-
nently be permanently displayed. They also found that when asked, 90% of players remem-
bered the appearance of responsible gambling pop-up messages on VLTs while gambling. 
Monaghan (2008) reviewed the existing literature at that time and concluded that there was 
support for the introduction of pop-up messages including breaks in play as a responsible 
gambling strategy. Monaghan argued that these strategies may modify gambling-related 
cognitions and behavior.

As aforementioned, studies have reported that gamblers (particularly those that gamble 
very regularly) underestimate their financial losses (Auer & Griffiths, 2017; Heirene et al., 
2022). Four studies have compared self-reported spending with actual spending among 
real-world samples of online gamblers (Auer & Griffiths, 2017; Braverman et  al., 2014; 
Heirene et al., 2022; Wohl et al., 2017). All four studies concluded that gamblers under-
estimated their losses and/or overestimated their winnings. For example, Heirene et  al. 
(2022) reported that 64.9% of online sports bettors underestimated their losses in a 30-day 
period. Braverman et al., (2014) reported that between 34% and 40% of gamblers underes-
timated their losses and overestimated their winnings. Auer and Griffiths (2017) identified 
a discrepancy between self-reported losses and actual losses in relation to gambling inten-
sity. The higher the amount wagered during the past 30 days the more gamblers underes-
timated their actual losses. Wohl et al. (2017) asked land-based gamblers how much they 
had won or lost over a three-month period using data from their loyalty cards. Results indi-
cated that gamblers who under-estimated their losses significantly reduced the amount they 
wagered as well as the amount they lost during the three-month follow-up period.

Studies have also indicated that feedback regarding monetary spending might increase 
gamblers’ awareness of their own behavior. Auer and Griffiths (2015) analyzed the impact 
of personalized feedback regarding money lost and time spent, as well as the impact of 
personalized messages on subsequent money wagered. The study was based on 1015 real-
world online gamblers which had voluntarily registered to use a player tracking tool. Per-
sonalized messages informed gamblers about increased money or time spent. Based on 
objective player tracking data, they found that gamblers who viewed the information subse-
quently spent less money gambling. Similarly, in a study of 7314 Swedish online gamblers 
who read feedback concerning their own actual gambling behavior in the form of text mes-
sages also found that the amount wagered significantly decreased seven days after receiving 
the message (Auer & Griffiths, 2020). In that study, the messages addressed various types 
of behavior including high losses, long play duration, increased deposits, and increased 
playing frequency. One personalized message was sent to gamblers who had recently had a 
winning streak and recommended that gamblers should withdraw some of their winnings. 
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These messages led to a significant reduction in the amount of money gambled on the day 
it was read.

The Present Study

The present study investigated two types of personalized messages (‘nudges’) which are 
sent to actual online gamblers after they have won a large amount of money. Similar mes-
sages were studied by Auer and Griffiths (2020) in a different sample of online gamblers. 
Nudge theory was proposed by Thaler and Sunstein (2009) and posits that outside forces 
can subtly guide an individual’s decision in one direction or another. More specifically:

A nudge…is any aspect of the choice architecture that alters people’s behavior in a 
predictable way without forbidding any options or significantly changing their eco-
nomic incentives. To count as a mere nudge, the intervention must be easy and cheap 
to avoid. Nudges are not mandates. Putting fruit at eye level counts as a nudge. Ban-
ning junk food does not (Thaler & Sunstein, 2009).

Nudging has been successfully used to decrease unhealthy food consumption (Arno & 
Thomas, 2016) and energy consumption (Gillingham & Tsvetanov, 2018) but not gambling 
consumption. Gainsbury et al. (2020) described a framework of using behavioral science 
to reduce gambling-related harm. They noted that behavioral economics research could 
be used to identify nudges that might help maintain healthy levels of gambling without 
restricting the autonomy of players. Newall (2019) claimed that gambling operators used 
nudging techniques to increase the time individuals spend gambling spent and that this 
may increase problematic gambling behavior.

The present study investigated whether personalized messages are an effective way of 
‘nudging’ gamblers to withdraw money from their online gambling account. Previous real-
world studies have investigated whether online casino gamblers spend less money after 
reading personalized messages which were provided by the online gambling operator (i.e., 
Auer & Griffiths, 2015, 2020). In order to gamble, money has to be transferred from a bank 
account, credit card or any other source into the online gambling account. Motivating gam-
blers to withdraw money from their gambling account could lower losses because there is 
less money available to lose. The present study tested the following hypothesis: gamblers 
who read specific personalized messages are more likely to withdraw money from their 
gambling account.

Method

Participants

The authors were given access to a secondary dataset by Nederlandse Loterij (the national 
Dutch Lottery operator) comprising 4049 online gamblers. Nederlandse Loterij offers 
casino games such as slots, roulette, blackjack, and sports betting. Each of the 4049 gam-
blers read one or two responsible gambling messages between October 1st, 2022 and 
January 31, 2023. The authors had access to every single bet, win, monetary deposit, and 
money withdrawal for the seven days before a message was read and on the day a message 
was read.
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Personalized Messages

Nederlandse Loterij uses the player tracking software mentor (Auer & Griffiths, 2015, 
2020). Gamblers can access information regarding their bets, wins, monetary deposits, and 
money withdrawals in a dedicated section of the online gambling site. There, they can also 
retrieve personalized messages which are triggered by specific gambling behavior. Gam-
blers have to actively navigate to the respective section and click on a message to see the 
full text. This action is tracked with the respective date and time of day. A gambler can 
receive (at most) one message per week and the same message is not sent more than once 
during a three-month period. Two types of messages are used to ‘nudge’ gamblers to with-
draw money from their gambling account (i.e., a ‘winning streak’ message and a ‘with-
drawal’ message).

‘Winning streak’ message: Happy to see that you have recently won! Why don’t you 
use some of that money on a nice dinner or buy yourself something you want? Other-
wise, it could be gone faster than you think.

This message is sent if a gambler wins more than €250 the day before.

‘Withdrawal’ message: It seems like you rarely cash out, even when you win. With-
drawing some money after a win can help you avoid spending more than you can 
afford.

This message is sent if a gambler meets the following four criteria (i.e., all four criteria 
have to have occurred before a message is sent to the gambler):

• Deposited at least €500 over the past 30 days
• Less than 20% of that amount of money has been withdrawn
• Gambled on at least five days during the past seven days
• Lost money the day before.

A loss means that the amount of money won was lower than the amount of money bet. 
Gamblers do not have to read messages on the day they are sent and their gambling pro-
file might be different on the day a message is read. For that reason, the number of days 
between message sent and reading was limited to seven days. The amount of money bet, 
lost and deposited during the seven days before a message was read was computed. Also, 
the amount of money withdrawn on the day a message was read was also computed.

Matched Pairs Design

The goal of the study was to evaluate whether the reading of a personalized message by 
gamblers led to money withdrawals from their online gambling account. However, it is not 
valid to simply report the percentage of gamblers which withdrew money before and after 
personalized messages were read. The authors considered various analytical approaches 
and in line with previous similar studies (e.g., Auer & Griffiths, 2015, 2020, 2022a) chose a 
matched-pairs design. In this approach each gambler along with the date of reading a mes-
sage was matched with a gambler that did not read a message on that day, but was similar 
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with respect to a number of demographic and gambling behavior criteria. The matching 
procedure was as follows:

• Age: The age difference between the gambler reading a message and a matched gam-
bler was at most five years apart.

• Gender: A matched gambler had to have the same gender as a gambler reading a mes-
sage.

• Amount of money bet in the seven days before a message was read: A matched gambler 
had to bet at least 90% and at most 110% compared to the gambler who read a message. 
If a gambler reading a message bet €1000 in the seven days before, a matched gambler 
had to have bet between €900 and €1100 in the seven days before.

• Amount of money deposited in the seven days before a message was read: A matched 
gambler had to deposit at less 90% and at most 110% compared to the gambler who 
read a message. If a gambler reading a message deposited €100 in the seven days 
before, a matched gambler had to have deposited between €90 and €110 in the seven 
days before.

• Amount of money lost in the seven days before a message was read: The amount of 
money lost was computed as the difference between the amount of money won and the 
amount of money bet. A negative value indicates a loss and a positive value indicates 
a win. A matched gambler had to lose/win at least 90% and at most 110% compared 
to the gambler who read a message. If a gambler reading a message won €500 in the 
seven days before, a matched gambler had to have won between €450 and €550 in the 
seven days before. If a gambler reading a message lost €400 in the seven days before, a 
matched gambler had to have lost between €360 and €440 in the seven days before.

Every gambler who received a message could be matched with none up to any number 
of gamblers based on the above listed criteria. If a gambler who received a message was 
matched with more than one individual, the one gambler with the most similar amount 
deposited was chosen. This led to at most one matched gambler for each gambler that 
received a message. Gamblers reading a message could of course also have had no match.

Data Analysis

Differences between independent observations not following a normal distribution were 
tested using non-parametric Mann–Whitney U-tests (MacFarland & Yates, 2016). Dif-
ferences between dependent observations not following a normal distribution were tested 
using non-parametric Wilcoxon signed-rank tests (Cuzick, 1985). Z-tests were used to 
compare percentages between different independent groups (Lawley, 1938).

Results

Out of the 4,049 gamblers of the Nederlandse Loterij who read one or more personal-
ized message between October 1st, 2022 and January 31, 2023, (i) 3761 gamblers read 
one message between October 1st, 2020 and January 31st, 2023, (ii) 263 gamblers read 
two messages, and (iii) 25 gamblers read three messages. The 4049 gamblers produced 
4362 observations (where each observation was a combination of gambler, message 
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type, and date). Out of the 4362 observations 1663 were able to be matched with at least 
one gambler that did not read a message (38%).

Table  1 reports the average age, percentage of females, median amount of money 
deposited, and median amount of money bet, as well as the median amount of money 
lost/won seven days before reading a message for observations which could be matched 
and observations which could not be matched. Unmatched gamblers were significantly 
older (T =  − 12, p < 0.001) and the percentage of females (Z = − 8, p < 0.001) was sig-
nificantly higher. Mann–Whitney U-Tests reported significant differences between 
matched and unmatched observations with respect to amount deposited (U = 2,696,521, 
p < 0.001), amount bet (U = 1,983,376, p < 0.001) and amount lost/won (U = 1,260,651, 
p < 0.001).

Unmatched gamblers deposited less money, but bet more. Unmatched gamblers on 
average won €106 and matched gamblers on average lost €110. However, the loss is 
a volatile metric. It converges towards the percentage which is paid out based on the 
amount bet, but for a low number of observations it can display a large volatility. In the 
present study, the loss was computed for each of the observations based on the seven 
days before reading a message. Consequently, each computed value was derived from a 
relatively small number of data points and it can be positive or negative. The fact that 
the median loss was positive for unmatched gamblers and negative for matched gam-
blers does not carry significant meaning.

Out of the 1663 observations that were matched, 372 read the ‘winning streak’ mes-
sage and 1291 read the ‘withdrawal’ message. The messages are based on different com-
putations and the difference between the frequency does not carry any meaning. Gamblers 
reading the ‘winning streak’ message were significantly younger (t =  − 5.27, p < 0.001) and 
more frequently male (Z =  − 4.12, p < 0.001). Gamblers reading the ‘winning streak’ mes-
sage deposited significantly less money (U = 186,541, p < 0.001) and bet significantly less 
money (U = 225,612, p < 0.001) in the seven days before. In the seven days before gamblers 
read the ‘winning streak’ message, they won on average €249. This is in line with the rea-
son for this message because gamblers who won €250 in the previous days received the 
message. Gamblers who read the ‘withdrawal’ message on average lost €146 in the seven 
days before. The difference between the two message groups with respective to loss/win 
was also significant (U = 398,592, p < 0.001) (Table 2).

In order to determine whether the reading of messages had an impact on money with-
drawal, the matched observations had to be taken into account. Each of the 372 and 1291 
observations was matched with one gambler not reading a message on the same day. In 
143 cases, gamblers who read the ‘winning streak’ message withdrew money from their 
gambling account on the same day (38%). Only 52 of the respective matched gamblers 
withdrew money (14%). The difference was significant (Z = 7.88, p < 0.001). The respec-
tive numbers for gamblers for the ‘withdrawal’ message were 236 individuals (18%) and 
131 individuals (10%). The difference was also significant (Z = 5.96, p < 0.001) (Table 3).

Table 1  Average and median values for matched and unmatched observations

N Age Female Median amount of 
money deposited 
seven days before

Median amount of 
money bet seven 
days before

Median amount of 
money lost/won seven 
days before

Unmatched 2699 40.16 16% €128 €1232 €106.52
Matched 1663 36.19 8% €200 €894 − €110.74



Journal of Gambling Studies 

1 3

Ta
bl

e 
2 

 A
ve

ra
ge

 a
nd

 m
ed

ia
n 

va
lu

es
 fo

r m
at

ch
ed

 o
bs

er
va

tio
ns

 b
y 

m
es

sa
ge

 ty
pe

N
A

ge
Fe

m
al

e
M

ed
ia

n 
am

ou
nt

 o
f m

on
ey

 d
ep

os
-

ite
d 

se
ve

n 
da

ys
 b

ef
or

e
M

ed
ia

n 
am

ou
nt

 o
f m

on
ey

 b
et

 
se

ve
n 

da
ys

 b
ef

or
e

M
ed

ia
n 

am
ou

nt
 o

f m
on

ey
 

lo
st/

w
on

 se
ve

n 
da

ys
 b

ef
or

e

‘W
in

ni
ng

 st
re

ak
’ m

es
sa

ge
37

2
34

.0
5

3%
€1

50
€7

48
.4

2
€2

49
‘W

ith
dr

aw
al

’ m
es

sa
ge

12
91

36
.8

1
10

%
€2

15
.7

8
€9

21
.2

3
−

 €1
46

.7



 Journal of Gambling Studies

1 3

Next, it was tested whether reading a message had an impact on the amount of money 
withdrawn. The median amount withdrawn was computed based on the observations 
where a withdrawal actually took place. Gamblers who read the ‘winning streak’ mes-
sage and actually withdrew money, withdrew on average €400. The matched gam-
blers who withdrew money, withdrew on average €165. This difference was significant 
(W = 15,001, p < 0.001; Wilcoxon test). Gamblers reading the ‘withdrawal’ message and 
withdrawing money, on average withdrew €200 and the matched gamblers average with-
drawal amount was €100. Again, this difference was significant (W = 2046, p < 0.001; 
Wilcoxon test). For both messages read, the amount of money withdrawn by gamblers 
reading a message was larger than for the matched observations (Table 4).

In order to test whether there was a difference with respect to gambling intensity, 
the observations where split into four groups based on the amount of money depos-
ited in the previous seven days. Table 5 reports the number and percentage of gamblers 
who withdrew money for each intensity group as well as the respective number for the 
matched observations. Table 5 reports the results for the ‘winning streak’ message. For 
each intensity group, the percentage was larger among gamblers who read the ‘win-
ning streak’ message compared to the matched observations. The smallest difference 
occurred among the group of most intense gamblers. This difference was not significant. 
However, the differences among the other three groups were significant.

Table  6 reports the number and percentage of gamblers who withdrew money for 
each intensity group as well as the respective number for the matched observations for 
the ‘withdrawal’ message. For each intensity group, the percentage was larger among 
gamblers who read the ‘withdrawal’ message compared to the matched observations. 
Only in the second most gambling intense group was the difference not significant. The 
differences among the other three groups were significant.

Table 3  Number of observations with a withdrawal on the day a message was read and respective numbers 
for the matched observations

N Number of observations 
with withdrawal

Number of matched 
observations with with-
drawal

‘Winning streak’ message 372 143 (38%) 52 (14%)
‘Withdrawal’ message 1291 236 (18%) 131 (10%)

Table 4  Median withdrawal amount for gamblers which withdrew on the day a message was read and the 
respective matched observations

Actual observations Matched observations

N read message Median amount of 
money withdrawn

N read message Median amount of 
money withdrawn

‘Winning streak’ message 143 400 52 165
‘Withdrawal’ message 236 200 131 100
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Discussion

Online gambling operators have access to gamblers and their data at any time. While less 
than 10% of gamblers ever seek treatment (Clarke et al., 2007; Suurvali et al., 2010), per-
sonalized messages can be delivered to every individual including those displaying risky 
or problematic gambling behavior. Past studies have shown that personalized messaging 
can lead to decreased spending on gambling (Auer & Griffiths, 2015, 2020). The present 
study tested whether nudging (Thaler & Sunstein, 2009) in the form of tailored personal-
ized messages could be used to trigger a specific behavior (i.e., withdrawing money from 
their gambling account).

A sample of real-world Dutch online gamblers was utilized for the study. Given that 
gamblers were not randomly assigned to groups, a matched-pairs design was applied simi-
lar to previous studies using account-based tracking data (Auer & Griffiths, 2015, 2020, 
2022b; Zhuang et al, 2018; Gainsbury et al., 2016). In total, 4049 gamblers read at least 
one message between October 1st 2022 and January 31st 2023. Because some gamblers 
read messages on one more than one day, the total number of observations was 4362. 
Out of these, 1663 were able to be assigned to a matched pair (38%). In previous stud-
ies, matched pairs could not be assigned to every player or observation (Auer & Griffiths, 
2015, 2020, 2022b). In the present study, the matched (n = 1663) and unmatched (n = 2699) 
observations did not differ with respect to gambling intensity because the amount of money 
deposited was larger among the matched observations, but the amount of money bet was 
larger among the unmatched observations. Unmatched gamblers won more money than 
they wagered, and matched observations lost more money than they wagered. However, 
monetary loss is a volatile metric, especially as the median values for each gambler were 
based on a rather small number of records. Auer et al. (2012) described the behavior of the 
loss metric for a small number versus a large number of observations. For a large number 
of observations, the loss will converge towards the bet multiplied by the payout percentage. 
However, for a small number of observations the loss can vary substantially and does not 
reflect a player’s monetary gambling intensity.

In the present study, 8% of the gamblers for whom a match could be found were female 
and 16% of the gamblers for whom no match could be found were female. This could be 
due to a lower percentage of females among the pool of gamblers not reading personalized 
messages. The lower percentage could have led to less potential matches. Several previ-
ous studies have reported lower percentages of females being online gamblers compared to 
males (e.g., Columb & O’Gara, 2018; McCormack et al., 2014).

Gamblers received two types of personalized messages. One message (‘winning streak’) 
was triggered when gamblers won €250 the previous day. The second message (‘with-
drawal’) was triggered when gamblers withdrew relatively little money compared to how 
much money they deposited during the previous 30  days. This was also reflected in the 
average amount of money won, amount of money deposited, and amount of money bet, 
in the two messages. Gamblers who read the ‘winning streak’ messages won more money 
than they deposited in the previous seven days. The amounts of money deposited and bet 
during the previous seven days was larger among gamblers reading the ‘withdrawal’ mes-
sages. Only gamblers who deposited at least €500 in a 30-day period received the ‘with-
drawal’ messages.

The present study found that 38% of gamblers reading the ‘winning streak’ messages 
withdrew money from their gambling account on the same day. Only 14% among the 
matched pairs withdrew money. This supports the assumption that the message nudged 
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gamblers to withdraw money from their gambling account. The study also found that 
18% of gamblers reading the ‘withdrawal’ messages withdrew money from their gam-
bling account on the same day. This percentage was lower compared to the ‘winning 
streak’ messages. One possible explanation is that gamblers reading the ‘withdrawal’ 
messages had won less money, and had actually lost money, compared to gamblers read-
ing the ‘winning streak’ messages. This is also explained by the different criteria which 
trigger ‘winning streak’ and ‘withdrawal’ messages. Winning streak messages are sent 
to gamblers who won the day before and ‘withdrawal’ messages are sent to players who 
lost the day before. The less money gamblers have in their gambling account the less 
likely they can withdraw. The 18% of gamblers reading the ‘withdrawal’ messages was 
still significantly higher than the 10% withdrawing money among their matched pairs. 
Therefore, the ‘withdrawal’ messages appear to have had a significant impact on money 
withdrawal. Although previous studies have not measured money withdrawal, they have 
shown that personalized messages have a positive impact on reducing subsequent gam-
bling behavior (Auer & Griffiths, 2015, 2020).

Gamblers who read personalized messages also withdrew larger amounts of money 
from their gambling accounts compared to gamblers who did not read personalized mes-
sages. This suggests that the personalized messages had an impact on both the likelihood 
to withdraw money as well as the amount of money which was withdrawn. This finding is 
further strengthened by the fact that the amount of money won or lost was used in the ini-
tial matching procedure.

The authors also wanted to investigate whether the level of monetary gambling inten-
sity correlated with the effect of the personalized messages. Previous studies have found 
that gambling involvement is positively correlated with problem gambling (Binde et  al., 
2017; Gainsbury et al., 2015). Gamblers were categorized into four groups based on the 
amount of money deposited during the previous seven days for each message type. Among 
the 25% of gamblers with the highest amount of money deposited, there was no signifi-
cant effect of the ‘winning streak’ message in the likelihood of withdrawing money from 
their gambling account. However, among the 25% of gamblers with the highest amount of 
money deposited, the percentages of gamblers withdrawing money was 27% among gam-
blers reading ‘winning streak’ messages and 17% for the matched observations. The with-
drawal of money was therefore still quite different between the target group and control 
group, but was probably non-significant due to the small number of observations (i.e., the 
number of observations among the group of gamblers with the largest amount deposited 
was fairly low; n = 93). The ‘withdrawal’ message had a significant effect on the likelihood 
of withdrawing money among the group of gamblers who deposited the highest amount of 
money. Among this group of high intensity gamblers, 22% deposited who read a message 
compared to 10% among the respective matched observations.

The significant impacts of the personalized messages on the subsequent withdrawal of 
money are in line with the findings of previous research. Auer and Griffiths (2020) stud-
ied the impact of similar personalized messages on the amount bet and also found that 
gamblers who won and were nudged to withdraw money, bet less money on the day they 
read the message. The findings of the present study are also in line with Gainsbury et al.’s 
(2020) assumptions that behavioral economics research could be used to identify nudges 
that might help maintain healthy levels of gambling. The present study is the first to inves-
tigate the impact of personalized messages on the withdrawal of money and it showed that 
personalized messages can be a successful strategy to nudge players to withdraw money. 
Future studies should attempt to investigate nudging in other populations of gamblers and 
on different online gambling websites.
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The present study has a number of limitations. First, the data were from only one online 
gambling operator from one specific country. Online gambling regulation and regulatory 
requirements vary greatly  with respect to limit setting, self-exclusion, maximum spend-
ing limits, and types of games offered. Such differences might have a significant impact 
on the findings if the study was replicated in another region and/or with another gambling 
operator. Second, there was only a limited time period for which the data were available. 
Significant events which could have influenced the findings might have occurred during 
this time period. Third, the present study used a matched-pairs design. A majority of the 
target group players were discarded because they could not be matched with similar play-
ers that did not read messages. However, the gamblers who were unable to be matched 
might have reacted differently after reading the personalized messages compared to those 
who had suitable matches. Fourth, the present study did not investigate long-term effects of 
the personalized messages on gambling behavior or investigate the impact of the personal-
ized messages on the amount of money bet or lost. Future studies should incorporate these 
outcome variables. Further research should also be carried out with gamblers from differ-
ent operators and different countries. Future research should also apply a fully randomized 
experimental design in which players are randomly assigned to one of several conditions. 
Future research could also test the impact of normative feedback in the message texts as 
this might increase the likelihood of withdrawing money.

Gambling regulators in several countries (e.g., United Kingdom, Sweden, Spain, Neth-
erlands, Germany) have now made it mandatory to provide feedback to players about gam-
bling expenditure. This means that some gambling operators have to inform players about 
their losses after login or in dedicated sections of their online gambling website. The pre-
sent study’s results could be used by policymakers and regulators to further extend respon-
sible gaming requirements. Regulators could make it mandatory for personalized messages 
with specific nudges to be introduced as another responsible gambling tool to reduce gam-
bling-related harm.

Conclusion

The results of the present study suggest that personalized messages which nudge players to 
withdraw money from their online gambling account can be successful for some gamblers. 
Given that gamblers cannot gamble or overspend if the amount of money is limited, the 
present study’s findings suggest that these types of messages help in reducing gambling 
expenditure and may ultimately help in reducing gambling-related problems.
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