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Abstract

Objective: Telescoping refers to the accelerated progression from starting a potentially
addictive behavior to reaching a disordered level. For disordered gambling, telescoping has
been reported for women compared to men. Most previous studies on telescoping have used
clinical samples and retrospective reports, but this study examined a non-clinical population
of gamblers using electronically tracked gambling behavior. Method: The sample consisted of
Norsk Tipping’s Multix electronic gaming machine (EGM) customers during the period of
March 2013 to December 2018 (n = 184,113, 27.0% women, age range from 18 to 103 years
(M =41, SD = 16)). We hypothesized that women would be older than men when first playing
Multix and that the time between first playing Multix to reaching first loss limit (money one is
allowed to lose) would be shorter for women compared to men. Results: Welch two-sample ¢-
tests revealed that women were older than men at Multix gambling onset (Women: M = 46,
SD =17; Men: M =40, SD = 15; p <.001). Kaplan—Meier revealed a median survival time of
46 months (95% CI [45, 47]) for women and 55 months (95% CI [54, 56]) for men before the
first loss limit. Cox regression showed higher risk for meeting the loss limit for women
compared to men (HR = 1.22, 95% CI [1.20, 1.25], p <.001) when controlling for age.
Conclusion: Prevention efforts should consider that adult women playing EGMs appear to be
at risk for developing high-risk gambling faster than men.
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Public Health Significance
This study found that adult women gambling on electronic gaming machines progress faster

than men towards risky gambling, supporting a telescoping phenomenon.
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Telescoping and Gender Differences in High-Risk Gambling: Loss Limit Behavior in a
Population of Electronic Gaming Machine Players

Disordered gambling refers to gambling involving lack of control and harms
experienced by the gambler and others who are affected, and it can be understood as existing
on a continuum with more severe forms qualifying for the diagnosis of gambling disorder
(Shaffer & Korn, 2002; Shaffer & Martin, 2011). One phenomenon that has been identified
regarding development of disordered gambling is “telescoping”, which refers to accelerated
progression from starting a potentially addictive behavior to reaching a disordered level of
that behavior. In terms of gambling, it has been reported that women tend to start gambling
later in life but progress faster from gambling onset to disordered gambling compared to men
(Gonzalez-Ortega et al., 2013; Grant et al., 2012; Ibafez et al., 2003; Ladd & Petry, 2002;
Nelson et al., 2006; Potenza et al., 2001; Ronzitti et al., 2016; Tavares et al., 2001). Such a
telescoping effect has also been observed related to other problems, such as alcohol and
substance abuse (Hernandez-Avila et al., 2004; Piazza et al., 1989; Randall et al., 1999;
Zilberman et al., 2004). A detailed understanding of potential telescoping for women in
gambling and under which circumstances it occurs is important for the prevention and
treatment of disordered gambling (Zakiniaeiz et al., 2017).

Several potential explanations have been suggested for the telescoping effect
(Zakiniaeiz et al., 2017). For example, women report higher motivation to regulate mood
states with gambling compared to men (Sacco et al., 2011), and this motivation could
influence women’s tendency for faster progression to disordered gambling because mood-
regulating motives for gambling have been associated with disordered gambling (Marchica et
al., 2020. Compared to men, women with disordered gambling also display higher rates of
comorbid mood and anxiety disorders that also may reinforce gambling for mood regulation

and thus overinvolvement in gambling (Blanco et al., 2006; Desai & Potenza, 2008; Tavares
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et al., 2003). Still, the telescoping effect has been observed even when controlling for
psychiatric comorbidity (Grant et al., 2012). Hence, psychiatric comorbidity cannot fully
account for telescoping, although the influence of emotion regulation motivation cannot be
ruled out.

Another explanation for telescoping is related to gambling preferences (Zakiniaeiz et
al., 2017). Women gamblers report, for instance, higher preference for high event frequency
games (i.e., games with short time interval between stake and outcome) such as electronic
gaming machines (EGMs) compared to men (Blanco et al., 2006; LaPlante et al., 2006).
EGMs and other high event frequency games have consistently been linked to increased risk
of developing disordered gambling compared to low event frequency games (Dowling et al.,
2005; Leino et al., 2015). However, telescoping has also been observed while controlling for
game type preference (Grant et al., 2012).

It has further been suggested that changes in social norms and gambling opportunities
for women might be an explanation for telescoping (Zakiniaeiz et al., 2017). Historically,
gambling has not been considered a suitable activity for women, and such negative
perceptions of women gamblers may have reduced women's access to gambling (McCarthy et
al., 2019, Potenza et al., 2001). Women who do engage in gambling may thus start later in life
due to the reduced social access to gambling opportunities. Further, gambling among women
may be more easily considered problematic due to norm violations, and women who have
problems related to gambling may experience more stigmatization compared to men, which
may further reinforce their gambling problems. Differences in division of labor, notably lower
income among women, might also explain the telescoping effect because women have less
money to lose and thus more quickly experience the negative consequences of gambling

(Brown & Coventry, 1997).
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Social norms concerning gender are, however, constantly changing and societies are in
general becoming more egalitarian (Khamis & Ayuso, 2021). For example, Richmond-
Rakerd, Slutske, and Piasecki (2013) studied gambling onset among different birth cohorts.
They found that gambling onset took place earlier in more recent birth cohorts and that the
gender gap in gambling onset was diminishing. These findings run counter to one part of
telescoping, i.e., that women start gambling later than men. Relatedly, a study by Nelson,
LaPlante, LaBrie, and Shaffer (2006) found that men and women’s progression to disordered
gambling did not differ when controlling for age of gambling onset. Participation in gambling
may be increasing among younger women. One study found that younger women are more
likely to engage in sports betting and to gamble in casinos compared to older women
(McCarthy et al., 2018). Multiple factors appear to be influencing young women’s gambling
participation, including family traditions of gambling, peer influences, gambling marketing
targeting women, and women experiencing that social attitudes towards women gambling is
changing (McCarthy et al., 2020).

Most studies on telescoping in gambling have relied on clinical samples (Zakiniaeiz et
al., 2017). In contrast, Slutske, Piasecki, Deutsch, Statham, and Martin (2015) studied
telescoping using a general population sample in Australia and did not find support for this
phenomenon. If telescoping is only observable within clinical samples, this may reflect
gender differences in help-seeking behavior rather than reflecting the nature of development
of disordered gambling itself. Notably, women with disordered gambling show lower rates of
treatment seeking compared to men (Braun et al., 2014). This underscores the importance of
studying telescoping effects across different types of populations of gamblers.

Another limitation to previous studies on telescoping in gambling is that they typically
have relied on self-report data, which are subject to both recall and social desirability bias.

Studies on gambling are now increasingly making use of behavioral tracking data that
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circumvents these limitations (Chagas & Gomes, 2017; Deng et al., 2019). Such data often
involve large sample sizes with detailed information on gambling behavior and are collected
without being invasive to the player, thus increasing the ecological validity of the data
(Griffiths, 2014). However, a potential limitation of behavioral tracking data is a lack of
clinical information about disordered gambling in addition to contextual factors. Still, limited
clinical information may be mitigated by using proxy measures based on behavioral tracking
data that have been found to be associated with disordered gambling (Deng et al., 2019).

Reaching pre-set loss limits, assumed to reflect lack of control, is one proxy for
disordered gambling because people with disordered gambling are far more likely to reach
their loss limit threshold for gambling compared to those without disordered gambling (Hing
et al., 2015; Lalande & Ladouceur, 2011).

Loss limits are intended as tools to minimize negative consequences from gambling
(i.e., as a responsible gambling tool) and refer to the maximum amount of money a player is
allowed to lose before play is temporarily stopped, typically for a day, week, or month
depending on the timeframe of the loss limit (Delfabbro & King, 2021). Use of loss limits can
be voluntary or mandatory. One study on voluntary loss limits found that voluntary loss limits
were viewed more favorably by people with risky/problem gambling, young people, and
women (Engebg et al., 2019). Mandatory loss limits are less frequently offered/demanded by
gambling operators, and information about their use is mostly based on data from Norway
(Delfabbro & King, 2021). Most gamblers who reach mandatory loss limits report that they
stop gambling altogether while the restriction is in effect, although those with high-risk
gambling appear more likely to report continuing play at another gambling provider where
there is no restriction (Auer et al., 2020).

Gambling in Norway and the current study
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The current study was conducted in Norway and is based on data from customers of
Norsk Tipping’s Multix EGMs. In Norway gambling is regulated, with Norsk Tipping as the
monopoly provider of online and land-based lotteries, sports betting games, and EGMs
(Rossow & Hansen, 2016). The most recent nationally representative survey of gambling in
Norway was conducted in 2019 and found that 67.1% of Norwegian men and 60.2% of
Norwegian women aged 16—74 years had gambled at least once during the last year (Pallesen
et al., 2020). Men tend to participate in more game types compared to women. Further,
younger people are more likely to participate in online games (e.g., online casino games,
online poker) while older people are more likely to participate in lottery games and horse race
betting. It was found that 1.4% of the Norwegian adult population (men: 1.9% vs. women:
0.8%) could be classified as problem gamblers, which represents a statistically significant
increase from the 0.9% estimate found in 2015. This places Norway around the middle
compared to problem gambling rates in other European countries, which ranges between
0.12% and 3.4%, although methodological variations across studies preclude direct
comparisons (Calado & Griftiths, 2016).

Norsk Tipping introduced Multix in 2008. Multix is a multigame terminal that offers a
collection of different games within its interface, including casino games, card games, and
other games of chance and skill. Multix is situated at different public locations such as kiosks,
hotels, pubs, bingo halls, and racing tracks. There were 31 different games available in 2013
and 44 different games available in 2018. One example of a chance game is Wolf Run, which
is a 5-wheel slot game where one hopes to match symbols. Casino games include electronic
versions of traditional table games such as Roulette, Street Holdem (poker), and Blackjack.
The latter two are also examples of Multix games with skill elements, of which there were 5 in
total between 2013 and 2018. The age limit is 18 years, and Multix has built-in responsible

gambling tools such as mandatory monthly loss limits, which were set to 2,500 Norwegian
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kroner (= 250 €) in 2013 and were adjusted to 2,700 NOK (= 270 €) in November 2016.
Players may alternatively set voluntary limits below mandatory thresholds (see Leino et al.
(2015) for more details about Multix).

The current study aims to account for previous limitations in study designs on
telescoping by examining a non-clinical population of gamblers and by using behavioral
tracking data. To the authors’ knowledge, the present study is the first to use actual gambling
data to study telescoping in gambling and the first to include a whole population of gamblers.

We posit the following hypotheses in line with a telescoping phenomenon for women

gamblers:
1. Women will be older than men when they first gamble on Multix during
the study period.
2. The time between the first gambling on Multix to when the first loss

limit threshold is reached will be shorter for women compared to men.

3. Women will be more likely to reach their first loss limit compared to
men at any point during the study period when controlling for age when first gambling
on Multix.

Hypothesis 3 reflects the expectation that this telescoping effect of high-risk gambling will
not be fully explained by age of gambling onset, as suggested by Nelson et al. (2006).
Methods
Transparency and openness
In the following we report how we determined our sample size, all data exclusions, all
manipulations, and all measures in the study. Data were analyzed with R version 4.1.1. The
study was not preregistered. The analysis code, information about specific R package

versions, and supplemental material referenced in the text are available at
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https://osf.io/wabgq/. Data are only available upon application due to a data provider
agreement.
Participants and procedure

The sample consisted of the whole population of Norsk Tipping’s Multix EGM
customers. Data were collected between March 2013 and December 2018 (N = 195,318
[26.5% women]) and were organized into 70 monthly time points. The data were provided
and anonymized by Norsk Tipping. The data included detailed information about gambling
behavior on Multix, such as number of active days gambling, time played, losses, mandatory
and voluntary loss limits in NOK, and sessions played (see supplemental material for the full
list). We excluded participants who would have been younger than 18 years at study start
(March 2013) so that measures of gambling behavior would be complete and thus more
comparable between age groups. The final analytic sample (n = 184,113) comprised 27.0%
women, and the age at the first month of gambling on Multix (in the period between March
2013 and December 2018) ranged from 18 to 103 years (M =41, SD = 16).
Measures
Demographic information

Demographic information included age and gender based on Norsk Tipping’s access
to customers’ personal identification numbers. Age refers to a participants’ age at first active
gambling month on Multix in the study period and was handled both continuously and
categorically (18-29, 30-39, 4049, 50-59, 60—69, and 70+ years). Information on ethnicity
was not available.
Gambling behavior

Gambling behaviors on Multix included gambling participation (active gambling
months and sessions played in a month, number of different Multix games played across the

study period, and preference for chance versus skill-based games based on the proportion of
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sessions played), gambling involvement (amount staked in NOK and time spent), and
responsible gambling measures (setting a monthly loss limit below the mandatory threshold,
reaching a monthly loss limit). In addition, the data included the amount staked in NOK
across all of Norsk Tipping’s gambling products during months with active Multix gambling.

Some participants had reached their loss limits without this being registered by Norsk
Tipping (for mandatory limit: n = 873, for voluntary limit: n = 7674), which was corrected for
in the analysis. Registration errors may happen due to communication failure between the
gambling machine and the responsible gambling software used by Norsk Tipping (Norsk
Tipping, personal communication, March 14th, 2022). In most cases only the status of
registration was affected, and play was stopped even if this was not registered, although a
small minority of cases showed losses exceeding the limit amount (for mandatory limit: n =
239, for voluntary limit: n = 444). The exceeding loss amount among those affected ranged
from 1 NOK to 1,558 NOK for mandatory limits (median = 120; IQR = 19, 324) and from 1
NOK to 2,500 NOK for voluntary limits (median = 197; IQR = 33, 498).

Statistical analysis

Descriptive statistics were calculated to obtain an overview of gender differences
related to the key study variables, namely the age at Multix gambling onset and age at
reaching loss limits. This included mean/median/distribution of age at Multix onset,
frequencies of reaching one’s loss limit, and the number of active gambling months until the
first loss limit was reached or study end stratified by gender for the whole population.
Additional descriptives were calculated for those who had reached the loss-limit threshold.
This included minutes spent gambling on Multix, number of sessions on Multix, and total bets
on Multix and on all of Norsk Tipping’s products stratified by gender. Reaching a monthly
loss limit was defined as reaching either the monthly mandatory set loss limit or the voluntary

set loss limit because some customers set the voluntary loss limit lower than the mandatory
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loss limit. For time spent gambling on Multix, number of bets total, and number of sessions,
we divided all of a participant’s monthly totals by active months gambled to calculate an
average for each participant. Only age at Multix onset satisfied the normality assumption (see
supplemental material). Welch two-sample z-tests were used to test the first hypothesis that
women would be older than men when first gambling on Mul/tix. Wilcoxon rank sum tests
were used for analyses of all other continuous variables. Pearson’s chi-squared tests were
calculated where differences in frequencies were tested for age categories and for having
reached the loss limit. Effect sizes were calculated using Cohen’s d for ¢-tests, correlation-
coefficient » for Wilcoxon rank sum tests, and Cramer’s V' for Pearson’s chi-squared tests. A
Cohen’s d of 0.2 is regared as a small effect, 0.5 is regarded as a medium effect, and 0.8 is
regarded as a large effect. An » and Cramer’s V' of 0.1 constitute a small effect, 0.3 constitutes
a medium effect, and 0.5 constitutes a large effect (Cohen, 1992; Tomczak & Tomczak,
2014).

Survival analysis with the Kaplan—Meier estimate of survival function was performed
to test the second hypothesis that the time between first playing Multix to reaching the first
loss limit would be shorter for women compared to men. Time-to-event was operationalized
as the number of months between the first active Multix gambling month to the month when
the loss limit threshold on Multix was reached or the last active gambling month for those
who did not reach the monthly loss limit threshold (right-censored gamblers). The Kaplan—
Meier estimates of survival function was used to analyze the probability of not having met the
monthly loss limit at a specific time point given that it had not occurred during previous time
points. It was expected that women would have lower survival probabilites compared to men,
and this was investigated by a log-rank test.

Cox proportional hazards regression was used to test the third hypothesis by

investigating gender differences regarding the probability of meeting a monthly loss limit at
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any time period while controlling for age categories. Finally, we also examined whether the
gender effect differed across age categories by including its interaction in the model. Gender
effects across age categories were reported contingent on the statistical significance of the
interaction effect. Cox regresssion involves analyzing hazard ratios (HRs). In the current
context, hazard refers to the probability of meeting a monthly loss limit for the first time
within a specific time point (1 to 70, reflecting the number of months in the current dataset)
provided that it has not occurred during preceding time points. HR refers to differences in
hazards between men and women. An HR greater than 1 would indicate that women have a
greater risk of reaching the loss limit threshold compared to men, whereas an HR less than 1
would indicate that men have a greater risk of reaching the loss limit threshold compared to
women. It was hypothesized that the HR would be higher for women compared to men.
Statistical assumptions were checked (see supplemental material). Visual inspection of the
Schoenfeld residuals against time indicated that the proportional hazards assumption was met
for both gender and age. Visual inspection of deviance residuals revealed the presence of
influential outliers, which were handled by using a robust method of Cox regression that
modifies the partial likelihood estimator to account for this (Bednarski, 1993; Minder &
Bednarski, 1996).

Some participants could have gambled on Multix before study start, thus having earlier
Multix gambling onset. If there were any systematic differences between men and women in
this unobserved period then this could conceivably also affect hypothesized gender
differences about gambling onset and meeting first loss limit, for example, if men met their
first loss limit earlier than women but this pattern emerged during the unobserved period.
Therefore, we conducted sensitivity analyses on a sub-sample that had their first gambling
after month 12 or later in the study period (n = 76,182 (28.9% women)) because this was

assumed to increase the proportion that truly had their Multix gambling onset during the
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analysis period. The sensitivity analysis included the distribution of age at Multix gambling
onset, the Kaplan—Meier estimate, and Cox regression, as accounted for above.

Ethics

Because no personally identifiable information was collected by the authors, the study
was exempt from ethical approval in accordance with the guidelines of the Norwegian Centre
for Research Data. To ensure participant anonymity, Norsk Tipping aggregated the data at the
monthly level, and each participant received a constructed identification number.

Results

Within the entire sample, 30% of participants had met at least one monthly loss limit
during the study period. The median number of active months on Multix during the study
period was 6, with an interquartile range from 2 to 27 months. Participant characteristics are
presented broken down by gender in Table 1. In relation to the first hypothesis, the results
showed that women playing Multix were older than men by a mean age difference of 6 years
when they gambled at Multix for the first time (during the study period). Examination by age
category showed that the largest differences in percentages between men and women were in
the 18-29 years category. Table 2 presents gambling behavior among those who had met at
least one monthly loss limit broken down by gender. The results showed small effect size
differences in gambling behavior between men and women who had reached a monthly loss
limit in gambling behavior. This also included time to when the loss limit was met. However,
this measure was not taken as a test of the second hypothesis because median or mean
measures do not consider rates of people who stop gambling before study end and/or reaching
loss limit.

In relation to the second hypothesis, the time to first monthly loss limit reached was
examined with the Kaplan—Meier survival estimate (Figure 1). The results showed that the

probability of having exceeded at least one loss limit increased with participants’ time in the
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study. The median survival time was 55 months (95% CI [54, 56]) for men compared to 46
months (95% CI [ 45, 47] for women. The Cox regression results with main effects for gender
and age category are presented in Table 3 and inform the third hypothesis. They showed that
women had 22% higher probability to reach the monthly loss-limit threshold at any time point
compared to men after controlling for age categories. Inclusion of the interaction effect
between gender and age category indicated that the effect of gender differed across age
categories (Wald test = 3156, 11 df, p <.001). Cox regressions stratified by gender (also
reported in Table 3) showed increasing HRs for older age groups up to the oldest bracket of
70+ years for men and up to 60—69 years for women. Men showed higher within-gender
differences for age compared to women. The highest age-related HR was 2.52 for men (age
group 60—69 years) and 1.15 for women (age group 4049 years).

Sensitivity analyses mirrored the results of the main analyses. The difference in age at
start between men and women was almost identical (Women: M =44, SD = 17; Men: M = 39,
SD =15; p <.001, Cohen’s d =—0.355). Kaplan—Meier estimates showed a median survival
time of 36 months (95% CI [35, 38]) for women and 47 months (95% CI [46, 48]) for men
before the first loss limit was reached. Thus, the median survival time difference was in the
same direction and stronger (11 months vs. 9 months in the main analysis). Cox regression
showed higher risk for meeting the loss limit for women compared to men (4R = 1.28, 95%
CI[1.23, 1.33], p <.001) when controlling for age categories. See the supplemental material
for full results on Cox regressions for the main analyses and sensitivity analyses.

Discussion

In the current study we examined the telescoping effect in gambling using a non-
clinical sample and actual gambling data. The results support the first hypothesis as women
were older than men when they played Multix for the first time during the study period, as

shown by a mean age difference of 6 years. The results also support the second hypothesis as
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women met their first monthly loss limit earlier than men, with a median difference of 9
months. Finally, the Cox regression supported the third hypothesis as it showed that women
had 22% higher probability than men of meeting their first loss limit at any time in the study
period when controlling for age at Multix onset.

Previous studies have found support for the telescoping effect while using various
operationalizations of time to event, i.e., time from non-problematic to problematic gambling
(Grant et al., 2012; Ibanez et al., 2003; Ladd & Petry, 2002; Potenza et al., 2001; Tavares et
al., 2001). Start time has typically included age when first gambling, age when starting
gambling regularly, and age at first symptom of disordered gambling. Event has typically
been operationalized as symptoms of disordered gambling, diagnosis of disordered gambling,
entering treatment, or attempts to stop gambling. The current study provides further support
for the telescoping effect by showing that it is observable within a whole population of EGM
customers with reaching loss limits as a marker of high-risk gambling. Differences in time to
loss limit could not be explained by women setting lower loss limits because the median of
self-set loss limit was the same for both genders. Further, frequencies of setting a less-than-
mandatory amount for the loss limit occurred at a 2% higher frequency among men, hence
potential lower self-set loss limits in women could not explain the findings.

The 6-year mean age difference between men and women for age at Multix gambling
onset constituted a small effect, although it appears comparable to gambling onset age
differences reported by several previous studies ranging from 1 year to 16 years (Grant et al.,
2012; Ibafiez et al., 2003; Ladd & Petry, 2002; Nelson et al., 2006; Potenza et al., 2001;
Slutske et al., 2015; Tavares et al., 2001). The current study results are comparable to the
lower end of these studies (Nelson et al., 2006; Potenza et al., 2001; Slutske et al., 2015).
However, direct comparison is limited by the fact that the current study examined age when

starting gambling on Multix during the study period rather than starting any gambling. The
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mean age of Multix gambling onset is likely higher than the mean age of lifetime gambling
onset.

Reasons for the telescoping effect remain largely unknown, as indicated by the
different proposed explanations in the introduction. The current study results both support and
contradict previously suggested explanations. Because the telescoping effect was observed in
the population of Multix gamblers, the results run counter to the notion that telescoping is
exclusive to treatment-seeking gamblers (Slutske et al., 2015). Further, the results run counter
to the idea that telescoping is due to increased preference for non-strategic games among
women because telescoping was observed within a population of EGM customers exclusively
(Grant et al., 2012). Men were more likely to prefer Multix games with a skill element
compared to women, although the difference was very small among those who met a monthly
loss limit. Some proposed explanations are hard to evaluate based on the current study design.
The notion that women develop disordered gambling faster due to less income (Brown &
Coventry, 1997) was not possible to evaluate in the current study because data on income or
diagnosis of disordered gambling were not available. Still, it was notable that women and men
did not differ considerably in frequency of setting loss limits lower than the mandatory
amount. In addition, in Norway the gender wage gap difference is lower compared to other
countries (e.g., the US), which suggests that differences in disordered gambling progression
would be less influenced by gender differences in financial ability in Norway compared to
other countries (Reisel et al., 2018).

The Cox regression analyses showed that the HR for meeting a monthly loss limit
increased for older age groups up to the oldest bracket of 70+ years for men and 6069 years
for women. Relatedly, a previous study found that middle-aged women EGM players were at
heightened risk for disordered gambling (Hing et al., 2016). However, the effect of age was

stronger within men compared to within women. Taken together, the age-related effects for



TELESCOPING IN ELECTRONIC GAMING MACHINE PLAYERS
16

men and women are in line with the findings by Nelson et al. (2006) who showed that older
age at gambling onset predicted shorter duration to disordered gambling, which was greater
than the effect of gender. The results from the current study still support a unique contribution
of gender, hence supporting the notion of the telescoping effect for women gamblers.
Strengths and limitations

Some strengths of the current study deserve mention. The data reflected actual
gambling behavior for the whole population of EGM customers for nearly 6 years, with the
participant age range covering the whole lifespan. There might be some limitations in terms of
the generalizability of the current findings to other gambling operators, game types not
available on Multix (e.g., sports betting and bingo), and gambling in other formats (e.g.,
physical table games and online games). However, it should still be noted that men and
women who reached their monthly loss limit on Multix showed similar gambling expenditure
across Norsk Tipping’s products. Because Norsk Tipping is by far the largest gambling
provider monopolist in Norway, data on gambling expenditure at Norsk Tipping likely cover
the vast majority of most participants’ overall gambling expenditures. Hence, the inherent
limitation of behavioral tracking data normally stemming from using only one specific
gambling operator/site is to some extent mitigated by the nature of the Norwegian gambling
market (Griffiths, 2014). Behavioral tracking data can also be limited by tracking errors and
technology abuse. In the present study there were participants with losses indicating that their
voluntary or mandatory loss limits were met despite not being registered as such. Fortunately,
most cases only affected registration with a small minority being able to continue play. Multix
requires player-specific game cards, and it has been reported by Norsk Tipping that some
players use other people’s cards to circumvent responsible gambling measures, although it is
unknown to what extent this happens (Norsk Tipping, 2020). This could affect hypothesized

gender differences if men are more likely to borrow women’s player cards, for example.
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Interpretation of the results should take into account the operationalization of
landmark events of the telescoping effect, including what constituted the start time and what
event represented disordered/high-risk gambling. Time-to-event was calculated with start time
equalling Multix gambling onset during the study period. The data were left censored in that
participants may have played and met a monthly loss limit at Multix before the study period.
However, results from the sensitivity analyses that were performed to account for this
mirrored the main analysis results. More caution should be used when interpreting the main
effect of age when first playing Multix on the HR for reaching loss limit (Table 3). The effect
of age when starting gambling is influenced by many participants likely having their first
gambling experience before playing Multix, more so for older participants. In addition, we did
not measure disordered gambling directly, but used reaching the monthly loss limit as a
proxy. Reaching loss limits may be understood as indicative of high-risk gambling because
those with disordered gambling are more likely to reach loss limits (Hing et al., 2015; Lalande
& Ladouceur, 2011). Telescoping has previously been examined in relation to multiple
landmark events in the progression of disordered gambling and substance abuse, such as time
to first symptom of a condition or initiating treatment (Hernandez-Avila et al., 2004; Ladd &
Petry, 2002; Slutske et al., 2015). Because the present study used a novel operationalization of
gambling problems, was based on behavioral tracking data, and included the whole
population of EMG gamblers, it significantly extends our understanding of the telescoping
effect and provides further support for this effect. Another asset of the current study is its
prospective design, which stands in stark contrast to previous studies reliying on retrospective
reports and cross-sectional designs.

Participants’ ethnicity was not measured, although general population surveys of
Norwegian gamblers in 2019 provide some indication about the distribution of participants’

country of birth where approximately 89% reported Norway as country of birth, 7.5%
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reported a country in Europe outside Norway/North America/Oceania, and 3.4% reported
Africa/Asia/South and Central America (Pallesen et al., 2021). Country of birth was unrelated
to participation in online versus land-based gambling in that study, which suggests that the
distribution of country of birth may be similar among Multix customers.

Implications and conclusions

It is suggested that future studies should combine behavioral tracking data with other
forms of data to examine questions that remain unanswered. In addition to using actual
gambling data, individual reports on gambling motivation, problem involvement, personality
traits, and other risky behaviors (e.g., smoking and alcohol use) can be included. For example,
one could investigate the proposed explanation that women progress faster to disordered
gambling due to higher emotion regulation motivation by controlling for self-reported
gambling motivation. One could also combine information from different registries, such as
behavioral tracking data, with information on disordered gambling diagnosis from patient
health registries.

Women EGM players were found to progress faster towards high-risk gambling
compared to men, and gambling operators should consider incorporating this knowledge into
responsible gambling strategies. For example, responsible gambling pop-up messages have
been shown to be effective in reducing excessive gambling, and gambling operators may thus
consider increasing the use of such messages among gamblers who show early signs of
escalating gambling behavior (Bjoerseth et al., 2021). Broader information campaigns that seek
to spread knowledge about help offers and responsible gambling should also incorporate what
is known about the telescoping effect.

Overall, the current study provides additional support for a telescoping phenomenon
among women gamblers and suggests that the effect is not restricted to treatment-seeking

individuals with more severe forms of disordered gambling. This finding underlines the
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importance of incorporating what is known about telescoping not only into treatment

strategies, but also to include its implications in wider prevention efforts in the general

population.
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Table 1

Participant Characteristics by Gender

Gender Men, n =134 359 Women, n =49 754  p-value Effect size*
Met a monthly loss limit' 38 690 (29%) 16 845 (34%) <0.001 0.049
zr:kfi‘ﬁe;:fni‘;{%’?mes with 6377 @.7%) 673 (1.4%) <0.001 0.079
Age at start' <0.001 0.161

18 — 29 years 43 372 (32%) 11011 (22%)

30 — 39 years 29 777 (22%) 8 788 (18%)

40 — 49 years 25 723 (19%) 9 899 (20%)

50 — 59 years 18 925 (14%) 8 806 (18%)

60 — 69 years 11122 (8.3%) 6 553 (13%)

70 + years 5 440 (4.0%) 4697 (9.4%)
Age at start?

Median (IQR) 37 (27, 50) 45 (31, 58)

Mean (SD) 40 (15) 46 (17) <0.001 20.358
Active gambling months?

Median (IQR) 6 (2,27) 7(2,28) <0.001 0.021

Mean (SD) 17 (22) 18 (21)
Multix games played™

Median (IQR) 7(2,19) 9(3,21) <0.001 0.038

Mean (SD) 13 (15) 14 (15)

Note. 'Pearson’s chi-squared test; “Welch two-sample #-test; >*Wilcoxon rank sum test; “*Cramer's
V for chi-square, Cohen’s d for t-test, » for Wilcoxon rank sum test; *Defined as having >50% of
game sessions on skill element game type.
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Table 2
Gender Differences Within the Loss Limit Group
Gender Men, n =38 690 Women, n =16 845 p-value  Effect size*
Personal limit set below 7 806 (20%) 3 044 (18%) <0.001  0.068
mandatory
Preferenlcg for games with a skill 174 (0.4%) 31.(0.2%) <0.001 0.020
element”
Age at start in categories' <0.001 0.089
18 — 29 years 7262 (19%) 2 780 (17%)
30 — 39 years 7 156 (18%) 2 748 (16%)
40 — 49 years 8 812 (23%) 3 544 (21%)
50 — 59 years 7972 (21%) 3369 (20%)
60 — 69 years 5194 (13%) 2679 (16%)
70 + years 2 294 (5.9%) 1 725 (10%)
Age at start?
Median (IQR) 45 (33, 56) 48 (35, 60)
Mean (SD) 45 (15) 48 (17) <0.001 -0.163
Average bet total Norsk Tipping®
Median (IQR) 18 335 (9 889,29 398) 18854 (10 632,29 511) <0.001 0.016
Mean (SD) 22 790 (20 686) 22 941 (19 594)
Average bet total Multix’
Median (IQR) 13 181 (6 849, 21 068) 14 051 (7 700, 21 667)  <0.001 0.033
Mean (SD) 15 155 (11 588) 15 825 (11 629)
Active gambling monthsMultix®
Median (IQR) 7 (3, 16) 7 (3, 15) <0.001 0.027
Mean (SD) 11 (12) 11(12)
Time to loss limit?
Median (IQR) 13 (4, 29) 11 (4,27) <0.001 0.038
Mean (SD) 19 (18) 18 (18)
Average minutes spent Multix®
Median (IQR) 159 (78, 277) 168 (86, 279) <0.001 0.024
Mean (SD) 206 (188) 209 (179)
Average sessions Multix®
Median (IQR) 15 (8, 25) 15 (9, 25) <0.001 0.020
Mean (SD) 20 (24) 21 (24)
Personal amount for loss limit?
Median (IQR) 2 500 (2 500, 2 500) 2 500 (2 500 2 500) <0.001 0.031
Mean (SD) 2 134 (842) 2172 (813)

Note. 'Pearson's chi-squared test, 2Welch two-sample #-test; *Wilcoxon rank sum test; “Cramer's V for chi-
square, Cohen’s d for t-test, 7 for Wilcoxon rank sum test; bet totals are in Norwegian Kroner (NOK); *Defined

as having >50% of game sessions on skill element game type.
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Caption: Survival curves for first monthly loss limit on Multix by gender. Dotted lines equal
median survival times.
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Table 3
Cox Regressions for First Monthly Loss Limit

Characteristic HR 95% CI p-value
Men (reference) 1 - -
Women 1.22 [1.20,1.25] <0.001
18 — 29 (reference) 1 - -
30-39 1.40 [1.35,1.44] <0.001
40 —49 1.67 [1.62,1.72] <0.001
50-49 1.89 [1.83,1.95] <0.001
60 — 69 1.93 [1.86,2.00] <0.001
70+ 1.80 [1.72,1.88]  <0.001
Men 18 — 29 (reference) 1 - -

Men 30 — 39 1.49 [1.44,1.55] <0.001
Men 40 — 49 1.88 [1.81,1.95] <0.001
Men 50 — 59 2.27 [2.18,2.36] <0.001
Men 60 — 69 2.52 [2.41,2.63] <0.001
Men 70+ 2.31 [2.18,2.45] <0.001
Women 18 — 29 (reference) 1 - -
Women 30 — 39 1.11 [1.05,1.18] <0.001
Women 40 — 49 1.15 [1.09,1.22] <0.001
Women 50 — 59 1.12 [1.06,1.19]  <0.001
Women 60 — 69 1.03 [0.97,1.09] 0.34
Women 70+ 1.06 [0.99,1.13] 0.11

Note. HR = Hazard ratio. CI = Confidence Interval



