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Objective: To identify patterns of sports gambling
that discriminate sports bettors with self-reported
gambling-related problems from sports bettors

15 without such difficulties.
Methods: Secondary data analysis of the actual
betting behavior observed during the first 2 years of
a longitudinal study of 47,134 subscribers to an
Internet sports gambling site. This sample included

20 the gambling behavior of 679 bettors who
self-reported the reason for closing their accounts
during that period. We contrasted the behavior of
those who closed their accounts because of
gambling-related problems (n¼ 215%, 32%) to the

25 behavior of other account closers (ACs) who were
either not satisfied with the service (n¼ 113%, 17%)
or no longer interested in betting (n¼ 351%, 52%).
Results: Exploratory multivariate discriminant
function analyses identified a sub-group of

30 approximately half the ACs with gambling-related
problems who exhibited a homogeneous and distinct
pattern of sports-betting behavior. Compared to
other ACs, this sub-group made more and larger
bets, bet more frequently, and were more likely to

35 exhibit intense betting soon after enrollment. The
group estimation formula derived from this proto-
type applied to an independent sample of ACs
confirmed the prevalence of this distinct gambling
pattern.

40 Conclusion: Because Internet gambling provides a
unique opportunity to study actual gambling
behavior, it is possible to identify betting patterns
that can lead to the development of
gambling-related problems. This pattern recognition

45 can inform the development of interventions to help
disordered gamblers recognize their risky behavior
and avoid further problems.

Keywords: Gambling, Internet, Internet gambling,

50gambling problems, self-exclusion, disordered gambling,

sports betting

INTRODUCTION

Internet gambling is one of the fastest growing
gambling-related industries (Christiansen Capital

55Advisors, 2006). Research now shows that in many
jurisdictions, participation in Internet gambling has
grown during the past 10 years. For example, a survey
conducted during 1999 and 2000 (Welte, Barnes,
Wieczorek, & Tidwell, 2004) reported that 0.4% of

60US adults had gambled on the Internet during the last
year. During 2005 through 2007, the same research
group conducted a survey of US adolescents and young
adults; they observed that 2% of the sample reported
Internet gambling experience (Welte, Barnes, Tidwell,

65& Hoffman, 2009). Using the 2007 British survey data,
Griffiths, Wardle, Orford, Sproston, and Erens (2009)
reported that 6% of those surveyed used the Internet to
gamble in the last year (i.e., they reported gambling
online, betting online, and/or gambling using a betting

70exchange.)
The rapid expansion of Internet gambling access

stimulated public health concerns among policymakers
(e.g., Richtel, 2004) and advocates (e.g., No More
Gambling, 2004–2005). Researchers have echoed sim-

75ilar concerns (e.g., Smeaton & Griffiths, 2004) and
raised additional worry that some Internet gambling
features, such as ease of access, privacy of use, and
gaps in the regulation of online betting services, pose
special risks for the development of gambling-related

80problems (Griffiths, 2003).
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Risk detection and markers for Internet
gambling problems
Medical science makes use of biomarkers to signal
normal or abnormal processes, or to identify the

85 presence of a condition or disease. Biomarkers can
measure the progress of a disease or reflect a response
to treatment. The logical parallel to molecular markers
is behavioral markers. Clinicians observe behavioral
markers associated with disease states to aid diagnosis

90 and treatment; later, behavioral markers can measure
response to interventions. The syndrome model of
addiction (Shaffer et al., 2004), for example, includes
risk factors, temporally distal or proximal biomarkers,
and behavioral markers for addiction. Some behaviors,

95 such as betting patterns, can be proximal to the
development of gambling-related problems. Potential
primary sources of information related to risk factors
and disease markers include the literature focusing on
(1) gambling problems emanating from land-based

100 gambling activities and (2) Internet gambling. Land-
based gambling provides self-reported information
about betting activity from gamblers traveling to
public venues. Internet gambling provides actual
records of betting activity from gamblers with imme-

105 diate, private access to gambling. The similarities and
the differences for the risk factors and disease markers
between these information sources hold significant
potential to enhance our understanding of gambling
addiction and treatment.

110 Research about Internet gambling
Our recent search of the literature (Shaffer, Peller,
LaPlante, Nelson, & LaBrie, in press), using the
PubMed and PsychINFO search engines with the
search terms ‘‘Internet [AND] gambling,’’ identified

115 111 articles released through March 7, 2008, excluding
our own Internet gambling publications. Ten of these
articles met criteria for original quantitative empirical
studies of Internet gambling. These original studies
used convenience samples: three sampled Internet

120 gamblers (Wood & Williams, 2007; Wood, Williams,
& Lawton, 2007; Woolley, 2003), two free care
medical and dental patients (Ladd & Petry, 2002;
Petry et al., 2006), two college students (Petry &
Weinstock, 2007; Wood, Griffiths, & Parke, 2007), one

125 college athletes (Kerber, 2005), one casino patrons
(Woodruff & Gregory, 2005), and one employees of a
university health center (Petry & Mallya, 2004). We
updated this search to include publications available
through the end of January 2009; we also identified an

130 additional qualifying report (not authored by us) that is
the only study of Internet gamblers from a nationally
representative sample (i.e., the 2007 British Gambling
Prevalence Survey, Griffiths et al., 2009). The fact that
the gambling behavior represented in this study is

135 based on self-report limits and compromises our ability
to draw sound conclusions from this research.

Our literature search yielded a single study in the
peer-reviewed literature that used actual gambling

behavior recorded within an Internet environment.
140Fiedler and Rock (2009) examined data from the

records of poker hands to help determine whether
poker is a game of skill or chance – a topic not relevant
to our interest in disordered gambling.

Studies of actual gambling behavior
145Internet gambling yields records of unprecedented

detail: computer systems accurately record and store
virtually every keystroke. Recognizing the opportunity
for research, the Division on Addictions and bwin

Interactive Entertainment, AG formed a research
150collaboration (detailed in Shaffer et al., in press) to

promote responsible gambling. The computer resources
integral to the Internet permit a new research paradigm
that can revolutionize data collection, in general, and
gambling patterns, in particular, by focusing on actual

155behavior rather than only self-report. Within this
collaborative, bwin provides access to various
Internet gambling information, including both the
placing of bets on the outcome of sporting events and
participation in various games (e.g., casino-type games,

160other games and lotteries, and poker). During the data
collection period reported here, bwin was primarily a
sports betting venue. More than three-quarters of the
self-excluders in this study wagered a majority of their
monies on sports. Compared to other betting opportu-

165nities offered by bwin, sports betting is more easily
characterized and measured. At the moment, bwin

offers 85 casino-type games ranging from simulated
slot machines to baccarat. Similarly, there are 61 other
games including backgammon and virtual horse racing.

170The large number of game types yields a wide range of
characteristics, such as house-odds and time required to
complete a game. Poker is more standardized but in
this data collection, there were too few self-excluders
with gambling-related problems (i.e., n¼ 10) for

175analysis. This study and others mentioned below used
information gathered from Internet sports gamblers.

A major goal of the bwin-division collaborative
research project is to identify procedures to protect
Internet gamblers who are at risk for developing

180problems. For example, in one study (Broda et al.,
2008), we examined the effect of bwin’s defined
deposit limits of E5000 within a 30-day period, and
E1000 within 24 hours. That study showed that
deposits seldom approached the house limits and,

185when exceeded, subsequent gambling behavior did not
change from previous behavior. The collaborative
project has already produced betting system modifica-
tions designed to promote responsible gambling. For
example, our study of bwin’s system change that allows

190players to install their own limits on deposits (Nelson
et al., 2008) revealed that sports gamblers who elected
to lower their allowed deposits played a wider variety
of games and placed more bets than prior to imposing
their own limits. After imposing limits, self-limiters

195reduced their gambling frequency, but increased the
amount they wagered per bet. A study of behavior
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during the last month before sports gamblers closed
their accounts because of gambling-related problems
(Xuan & Shaffer, 2009) revealed a similar pattern of

200 increasingly risk-averse behavior of escalating stakes
on propositions with shorter odds. Time spent gam-
bling and less selective betting, not just money spent,
appear to be important risk factors or behavioral
markers for developing gambling problems.

205 The evolution of our research on actual gambling
behavior has established the foundation for examining
patterns of behavior that deviate from general tenden-
cies and have the potential to cause harm.

THIS STUDY

210 This study begins a program of research that seeks to
recognize disordered gambling at the earliest moments
and remediate these difficulties. In this study, we
prospectively examine sports gambling behavior pat-
terns consonant with excessive or maladaptive gam-

215 bling behavior sufficient to cause bwin subscribers to
self-exclude themselves from further betting. A behav-
ioral marker of gambling-related problems is the
decision by a gambler to self-exclude from gambling
opportunities. Studies of self-exclusion from

220 land-based casinos demonstrate that the very large
majority of people who elect to self-exclude satisfy
clinical criteria for a gambling disorder (Ladouceur,
Jacques, Giroux, Ferland, & Leblond, 2000); in addi-
tion, self-excluders are a segment of the total popula-

225 tion of people in need of gambling-related treatment
(LaBrie et al., 2007).

The Internet equivalent of land-based casino
self-excluders is account closers (ACs) who identify
the reason for excluding themselves as having prob-

230 lems due to gambling (problem gambling account
closers (PGACs). We expect PGACs, like their land-
based casino counterparts, recognize that their gam-
bling behavior is becoming unhealthy and are taking
steps toward remediation: in this case, closing their

235 account. However, unhealthy behavior is not synony-
mous with excessive risks and intolerable losses. For
example, Internet sports bettors who chose to limit the
amount of money they could bet (Nelson et al., 2008)
included self-limiters who did not exhibit excessive

240 betting behavior prior to the decision to limit play.
Similarly, we expect that some PGACs will not exhibit
recognizably extreme betting patterns and might
include winners. Neglecting other responsibilities to
gamble and excessive time spent deciding on a bet are

245 examples of non-monetary problematic behaviors. It is
also possible that positive betting outcomes at bwin

were inconsistent with large losses at other gambling
venues. However, excessive and intolerable losses are
the most common causes of problems for bettors and

250 their significant others, and these patterns are observ-
able in betting records. We hypothesize that there will
be PGACs who share common, exaggerated gambling
behaviors that are distinct from the behavior of people

who gamble without problems. The Internet’s data
255collection capabilities allow scientists to analyze the

accurate records of actual gambling behavior uncon-
strained by the problems associated with self-recall
(e.g., Baumeister, Vohs, & Funder, 2007; Nisbett &
Wilson, 1977) and self-reporting (e.g., Shaffer et al.,

260in press; Williams & Wood, 2004). This study repre-
sents the first ever investigation of actual gambling
dynamics that mark a path to the emergence of Internet
gambling-related problems. Our goal was to determine
whether it is possible to identify individuals who

265self-identify as having gambling-related problems
based on their Internet gambling behavior. We hypoth-
esized that sports gamblers who decided to exclude
themselves from further gambling for gambling-related
reasons would: (1) include sports gamblers who exhibit

270shared problematic gambling behaviors; (2) represent
an homogeneous gambling pattern that would be
distinct from the gambling behavior of their counter-
parts who also identified gambling-related problems as
a reason for excluding themselves; and (3) be distinct

275from people who excluded themselves from further
gambling for other reasons. The research objective for
this study was to generate a predictive formula that
could mark patterns of Internet sports gambling
behaviors that lead to gambling-related problems. We

280further hypothesized that application of this strategy to
an independent validation sample would confirm that
these behavioral markers were not unduly influenced
by sample-bound idiosyncrasies.

METHODS

285There are many clustering strategies and procedures
that might achieve the research objectives of this study.
In all cases, we would need to analyze the resulting
groups (i.e., clusters of people with similar character-
istics) further to define the characteristics that discrim-

290inate these groups. For example, we can identify
defining characteristics that distinguish groups by
submitting them to a multivariate discriminant function
analysis (MDFA). In this exploration for distinct
PGACs, we created the three group study sample by

295using the three different reasons for account closing.
We used MDFA to identify the homogeneous groups
within PGACs by first analyzing the differences
between PGACs and other ACs and then comparing
the PGACs who could be discriminated from other

300ACs to PGACs who were not distinct. The objective of
this analysis is to define a ‘‘pure group.’’ A ‘‘pure
group’’ analysis hypothesizes that there exist homoge-
neous groups of individuals whose gambling-related
behavior distinguishes them from other gamblers in a

305reliable and predictable way. This strategy yields a set
of markers for the development of gambling-related
problems by successively identifying and removing
from consideration the groups of individuals whose
sports gambling behavior is NOT distinctive and

310therefore not able to be discriminated from other
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sports gamblers. When repeated discriminative analy-
ses no longer identify for removal of any indistinct
groups of individuals, the remaining individuals repre-
sent a ‘‘pure group,’’ ready for characterization and

315 testing. In this case, testing means determining that the
behavior of the group is distinct and that the members
are part of a defined group of interest; here,
self-identified problem gamblers. Gamblers who
chose not to identify themselves as having problems

320 may also exhibit this distinct behavior. The variables,
or clusters of variables, which completely discriminate
the ‘‘pure group’’ from similar others represent
predictive markers for the development of gambling-
related problems.

325 Participants
During the first 2 years of the collaborative longitudi-
nal study, bwin had a procedure in place that offered
ACs the opportunity to choose one of the three reasons
for closing their account. This procedure provided us

330 with the opportunity to acquire purposive samples of
ACs who did and did not endorse gambling-related
problems as their motive for closing their accounts.
This study relies on two samples: (1) a model
development sample and (2) a model validation

335 sample. Figure 1 presents the procedure that resulted
in the model development sample of 689 ACs identi-
fied during the 2-year follow-up of the longitudinal
cohort of 48,114 sports bettors. As Figure 1 shows, we
employed four selection criteria to identify study

340 participants: (1) formally closing an account before
the end of the 2-year study period; (2) at the closing,
choosing to offer the reason for closing by selecting
one of the three proffered choices (i.e., they were not
satisfied with bwin services or they had no further

345 interest in gambling, or gambling-related problems);
(3) being a sports bettor, operationally defined as
making bets on sporting events for more than 3 days
and placing the majority of total stakes on sporting
events; and (4) experiencing a net loss in sports bets.

350 As noted earlier, we did not expect that all PGACs
closed their accounts because of intolerable losses.
Some PGACs (n¼ 21%, 10%) were net winners. We
eliminated the net winners because they could not
contribute to the focus of this study. Consequently, the

355 sample for analyses of betting behavior that might
mark gambling-related problems is composed of 113
unsatisfied ACs, 351 no longer interested ACs, and 215
ACs with self-identified gambling-related problems.

The validation sample comprised of an independent
360 but matched group of sports bwin bettors who were not

members of our already established longitudinal
cohort. We evaluated a cohort of sports bettors who
enrolled in bwin during March 2005, using the same
criteria as our longitudinal cohort. This process iden-

365 tified 65 ACs who closed their accounts for gambling-
related problems during the same period of observation
as the original longitudinal sample. This validation
sample is smaller due to the monthly variation in total

enrollments experienced during the early days of
370bwin’s development.

Measures
The dependent measures of gambling behavior sum-
marize the participants’ daily aggregates of betting
activity from the bettors’ first to last day of sports

375betting for the 2 years of observation beginning
February 1, 2005. bwin offers two types of bets
within their sports betting propositions; fixed-odds bets
on the outcomes of sporting events or games and
live-action bets on propositions about outcomes within

380a sporting event. This study aggregated the bets made
on both fixed-odds and live-action type bets. The daily
betting activity records include winnings credited to the
bettors’ accounts on that day and can include outcomes
from wagers made on previous days.

385We employed four composite measures of gambling
behavior that summed the daily information: (1) the
total Number of Bets; (2) Total Money Wagered;
(3) Total Winnings; and (4) Active Days, the total
number of days with a recorded transaction. We

390computed the Duration of sports gambling involvement
as the number of days from the date of the first bet to
date of the last bet. The Frequency of involvement is
the percent of Active Days within the Duration period.
We calculated the average bets per day (Bets per Day)

395by dividing the total Number of Bets made by the
Active Days and the average size of bets (Average Bet)
by dividing the Total Money Wagered by the total
Number of Bets. The net result of gambling (i.e., Net
Loss) is the difference between Total Money Wagered

400and Total Winnings. The dominant outcome is a loss
and, by subtracting Total Winnings from Total Money
Wagered, positive values of Net Loss indicate the total
cost of gambling. Converting Net Loss to a percent of
Total Money Wagered (i.e., Percent Lost) provides an

405index of losses that is independent of the total amount
wagered. The large number of cohort members who
wager infrequently and moderately skew these mea-
sures of betting behavior (LaBrie, LaPlante, Nelson,
Schumann, & Shaffer, 2007). We removed the skew by

410converting measures to natural logs.

Statistical analyses
We applied a series of MDFAs to investigate the
presence of a sub-group of PGACs whose betting
behavior would accurately discriminate them from

415other PGACs. A stepwise discriminant function anal-
ysis entered measures from the battery of 10 gambling
measures. We entered each measure in the order of its
contribution to discrimination as measured by Wilks
Lambda (SPSS Inc., 2008). This procedure entered

420dependent measures until the contribution to discrim-
ination of the best remaining measure was not statis-
tically significant. At that point, the classification
procedure grouped subjects according to their discrim-
inant scores from the estimation equation assuming

425equal a priori probabilities of group membership

4 R. LABRIE & H.J. SHAFFER



XML Template (2010) [16.8.2010–6:46pm] [1–10]
K:/GART/GART_A_512106.3d (GART) [PREPRINTER stage]

(i.e., independent of differences in the size of the
groups.) This report provides descriptive statistics of
the gambling measures for the unique and non-unique
groups of PGACs and the correlations between the

430 statistically significant discriminant variables for each
group.

To measure potential shifts in the accuracy of
estimation due to sample-bound idiosyncrasies, we
applied the final discriminant model to the validation

435 sample of bwin participants who were not members of
the original longitudinal sample; we described this
group earlier.

RESULTS

Modeling distinctive sports gambling behavior
440 We conducted the first exploratory MDFA to identify

the variables that discriminated the three groups

of participants, categorized by their self-reported
account closing reason. This analysis identified two
statistically significant discriminators, Duration and

445Total Winnings. The group of bettors who closed their
accounts because they were not satisfied with the
service they received could not be discriminated from
the other groups. Because of the poor contrast to the
other groups presented by this non-homogeneous

450group, we eliminated them from subsequent analyses.
The second MDFA compared ACs who reported

that they were no longer interested in bwin services
with the PGACs. Eliminating the non-distinct ACs who
reported their dissatisfaction with the service had little

455effect and the two-group analysis selected the same
significant discriminators as before, Duration and Total
Winnings. This model correctly estimated the mem-
bership of two-thirds (n¼ 236%, 67.2%) of the no
longer interested ACs. Half (n¼ 108%, 50.2%) of the

Longitudinal sample

(n = 48 114)

44 734 (93%)NO

YES

3 880 (7%)

Gave reason for

self-exclusion?
NO 2 379 (70%)

YES

1 001 (30%)

Closed account?

Sports bettor? NO 243 (24%)

YES

758 (76%)

Net winner? YES 79 (10%)

NO

679 (90%)

Not satisfied

113 (17%)

Gambling
related problems

215 (32%)

No longer
interested

351 (52%)

Figure 1. Sample selection (N and % of previous node).
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460 PGACs had distinct behaviors that discriminated them
from the no longer interested ACs and the remaining
half of the PGACs.

The next MDFA compared the distinctive PGACs
(n¼ 108) to the other PGACs (n¼ 107). In this model,

465 four measures contributed significantly to estimation:
Frequency, Bets per Day, Duration, and Total Wagers.
The classification correctly identified 92% of the
participants as distinctive or not. The accuracy of
classification was similar across groups: 93% (100

470 of 108) for distinctive PGACs and 91% (97 of 107) for
other PGACs. As noted earlier, to identify a marker of
potential risk for developing gambling-related prob-
lems, we sought a completely accurate formulation of
the distinctive behavior. To that end, we eliminated the

475 misclassified ACs and conducted another MFDA. This
reformulation again identified Frequency, Bets per
Day, Duration, and Total Wagers as significant
discriminators. This MFDA yielded slightly modified
discriminant function weights, and accurately classified

480 the 100% of the PGACs as distinctive or not. The final
discriminant function reduced the number of no longer
interested ACs that exhibited the distinctive PG-related
behavior from 115 to 96.

Describing the distinctive sports gambling behavior
485 Table I presents descriptive statistics for the final

MFDA measures that distinguish the distinct and non-
distinct PGACs. To orient these statistics to the original
metrics, the gambling behavior of the two PGAC
groups differed significantly on all MFDA measures.

490 The effect sizes derived from the univariate test
statistics indicate a large group effect for all behaviors.
To orient the behavioral characteristics to the original
metric, Table I also includes the median values of the
untransformed measures. The distinct PGACs exhibit

495 more intense gambling activity condensed into a
shorter betting period.

In addition to differences in magnitude, MDFA uses
differences in intercorrelations to discriminate among
groups. Table II shows that the correlations between

500 pairs of discriminating variables are markedly different

for several measures. The correlations between
Frequency and (1) Bets per Day and (2) Active Days
are statistically significant for non-distinct PGACs but
not for the distinctive PGACs. Conversely, distinctive

505PGACs exhibit a significant positive relation between
Active Days and Bets per Day; non-distinct PGACS
exhibit no correlation between these measures.

The standardized discriminant function coefficients
(SC) indicate each variable’s relative contribution to

510discrimination and the association with the distinct
behavior pattern. Frequency of play made the largest
contribution to discrimination (SC¼ 1.077). The dis-
tinct PGACs made more Bets per Day (SC¼ 0.598)
and larger Average Bets (SC¼ 0.556) than the

515non-distinct PGACs. The total number of Active
Days had a smaller, negative coefficient
(SC¼ÿ0.322). The discriminant function identifies
distinct gamblers by the combination of Frequent play
days in relative briefer periods of play compared to

520their non-distinct counterparts. The discriminant scores
for the non-distinct group ranged from ÿ4.60 to ÿ0.06
and for the distinct group from 0.06 to 4.53. This
formulation defines negative discriminant scores as
associated with non-distinct PGACs and positive scores

525associated with PGACs who have a distinctive betting
behavior.

Table I. Discriminating gambling behavior of participants who closed their accounts for gambling-related problems (ACs) grouped by

distinct (N¼ 97) and non-distinct (N¼ 100) patterns of behavior.

Distinct ACs Non-distinct ACs

Measure Mean SD Median Mean SD Median F(1,195)** Effect

Frequency 3.6 0.6 40.7% 2.2 0.8 10.2% 234.4 2.19

Bets per Day 2.1 0.8 7.6 1.3 0.7 3.8 59.6 1.11

Average Beta 2.0 1.4 E6.4 1.4 1.0 E3.8 13.4 0.52

Active Days 4.1 1.1 64 days 3.4 0.9 30 days 25.1 0.72

Notes: SD, Standard deviation.
aIn Euros.

**Groups significantly different ( p < 0.01) on all measures.

Table II. Pearson correlations between log-transformed discri-

minating measures for participants who closed their accounts for

gambling-related problems grouped by distinct (N¼ 97, above

the diagonal in bold) and non-distinct (N¼ 100, below the

diagonal) patterns of behavior.

Measure Frequency

Bets per

Day

Average

Bet

Active

Days

Frequency – ÿ0.03 ÿ0.32** ÿ0.09

Bets per Day ÿ0.21* – ÿ0.12 þ0.40**

Average Bet ÿ0.33** þ0.04 – þ0.18

Active Days þ0.80** ÿ0.04 ÿ0.15 –

Note: *p < 0.01; **p < 0.001.
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Application to the validation sample
We applied the discriminant function to the validation
group, i.e., PGACs in the cohort of bwin sports bettors

530 who enrolled during the month after the original
longitudinal sample enrolled. The discriminant scores
for 32 PGACs (49.2%) were negative (ÿ4.18 to ÿ0.11)
and indicated that they exhibited non-distinct patterns
of gambling behavior. The other 33 PGACs (50.8%)

535 had positive discriminant scores (0.07–4.32) consonant
with the distinctive betting pattern. As with the original
longitudinal sample, the discriminant function scores of
the two groups of PGACs in the validation sample did
not overlap (i.e., there were no scores in the region

540 between the largest score in non-distinct group score,
ÿ0.11, and the smallest score in the distinct
group, þ0.07).

DISCUSSION

This study illustrates the process of identifying behav-
545 ioral markers for health risks, in general, and patho-

logical gambling, in particular. By taking advantage of
an opportunity to acquire a targeted (i.e., purposive)
sample of Internet sports gamblers who closed their
gambling accounts and identified having gambling-

550 related problems as the reason for doing so, we
identified a pattern of behavior unique to about half

of the ACs. A discriminant function based on four
empirically derived behaviors was 100% accurate in
estimating membership in the two groups. The behav-

555ioral markers in this model were: (1) placing more bets;
(2) placing larger bets; (3) betting more frequently; and
(4) betting intensely soon after enrollment. We applied
the behavioral markers to an independent validation
sample and confirmed that we could replicate the

560identification of the distinct behavior pattern associated
with the onset of gambling-related problems. The
prevalence of ACs with the behavioral marker in
the independent sample matched the prevalence in the
original sample, thus confirming that the original

565formulation was not unduly influenced by
sample-bound idiosyncrasies.

The distinct PGACs risked and lost more money
than non-distinct PGACs. The distinct PGACs lost
more money in a shorter period (i.e., a median of 252

570days from the first to the last bet compared to 353 days
for other PGACs) by betting more frequently (i.e., a
median of 64 days compared to 30 days.) Figure 2
shows Frequency (the percent of days active within the
total duration of play) distributed by Active Days (total

575betting days from the first to the last betting day.)
Figure 2 illustrates a behavior that is characteristic of
the more intense players. Distinct PGACs rarely let a
day go by without betting. Frequent betting is clearly

Active Days (log)

F
re

q
u

e
n

c
y
 (

lo
g

)

Not

PGACs

Distinct

Not

Non-Distinct R
2
= 0.64

Distinct R
2
= 0.01

Distinct

Figure 2. Scatter plot and regression line of Frequency by Active Days for PGACs with distinct and non-distinct disordered gambling

behavior marker.
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marked for the distinctive group with relatively few
580 total days of betting. Figure 3 shows another measure,

Bets per Day, distributed by Active Days. The distinct
PGACs make more Bets per Day than the non-distinct
PGACs. In this case, the distinct group with relatively
more total days of betting also tends to place more bets,

585 an acceleration not exhibited by the other PGACs.
These figures suggest that the distinct patterns of
gambling behavior associated with PGACs might be
recognizable after relatively few betting days for some
players because of their very frequent play. The pattern

590 of play also has measures that are distinct among
PGACs with relatively many days of active play.

The discussion above indicates how cumulative
sports betting records identify a homogeneous group of
people who got into trouble because of their behavior.

595 However, the discussion above suggests that some
problem gamblers evidenced behavioral markers early
in their gambling pattern. Their number of bets and the
size of those bets are markedly larger than gamblers
without these markers. For example, betting every

600 other day is unusual given the tendency for many
sporting events to take place weekly. For some distinct
PGACs their intense gambling was telescoped into a
relatively short period of time. The discriminant
function that provides scores indicate how likely the

605 observed measures match those of the distinctive
PGACs. An application of these findings could be
used to calculate discriminant scores of players at
specific and successive accumulations of behavior.
Once calculated, these markers permit proprietors to

610alert individuals whose successive scores move in the
direction of gamblers with problems of their behavior
beginning to resemble that of a group of bettors who
had to quit gambling because of problems related to
gambling.

615The data in this study represent the cumulative
record of betting from the beginning to the end of play
at bwin. Live-action sports bets provide betting choices
with variable odds (i.e., the proposition that a tennis
game will be won at love has higher odds than a win at

620add). Previous research with bwin ACs (Xuan &
Shaffer, 2009) used live-action sports bets to examine
‘‘chasing’’ during the days immediately preceding
account closing. PGACs lost more money due to
placing larger bets, but contrary to conventional

625expectation, they selected more conservative betting
propositions with shorter odds.

It is possible that we might observe the distinct
multivariate profile of cumulative betting behavior
exhibited by some PGACs among continuing sports

630bettors. Among the somatic illnesses, there are many
reasons why a marker might fail to identify an illness.
Similarly, players might have large resources, and
excessive losses do not result in problems. Further, the
disordered behavior might be episodic and not revealed

635in the total cumulative behavior; the behavior might
have been only recently adopted; participants exhibit-
ing the pattern might not close their account but simply
not use this portal for gambling activities; the pattern
of gambling evidenced by distinct PGACs might be

640adopted by players with large personal resources for

Active Days (log)

B
e
ts

 p
e
r 

D
a
y
s
 (

lo
g
)

Not

PGACs

Distinct

Not

Non-Distinct R
2
= 0.00

Distinct R
2
= 0.16

Distinct

Figure 3. Scatter plot and regression line of Bets per Day by Active Days for PGACs with distinct and non-distinct disordered gambling

behavior marker.
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whom the financial burden is not a problem, etc.
However, this study’s primary research objective was
to identify a behavioral marker or set of markers that
could accurately identify behavior patterns that led

645 bettors to seek relief from gambling-related problems
by closing their accounts. Classifying cases according
to etiological markers is a worthy goal for contempo-
rary public health workers. Evidence-based medicine,
as an enterprise, reflects this objective by offering

650 empirical evidence to guide diagnostic and treatment
activities. As scientists begin to identify biological and
behavioral markers with better precision, new and
earlier interventions become possible. The behavioral
patterns of Internet gamblers provide an important

655 opportunity to apply the strategy of identifying and
using behavioral markers to intervene and interrupt
developmental psychopathology. The estimated prob-
ability of group membership produced by a multivar-
iate discriminant function does not depend solely on

660 the quantities of the measures. The multivariate
classification method does not convert into a system
of univariate thresholds. A practical application of this
study’s discriminant function for monitoring ongoing
behavior would apply the function to a bettor’s

665 cumulating betting history to detect progress toward
the distinct profile exhibited by players who sought
relief from gambling-related problems by closing their
accounts.

Figures 2 and 3 show that the betting behaviors
670 evidenced by the group of distinct ACs might be

composed of sub-groups; if so, it should be possible to
discriminate these sub-groups from each other, thereby
improving the utility of behavioral markers. Future
research will expand this study, investigate betting

675 behavior on other types of games, and examine the
potential commonality across game types to develop
additional markers of risky Internet gambling behavior
that are universal across game types.

LIMITATIONS

680 The participants in this research formally applied to
close their accounts and identified themselves as
having gambling-related problems. Both actions
rarely occurred and the self-selected sample is rela-
tively unique. There is no additional information, such

685 as a pathological gambling assay, to determine whether
these players would meet diagnostic criteria for a
clinical disorder. A large number of PGACs shared the
pattern revealed in this analysis. There might be other,
less prevalent, disordered patterns discernable in a

690 larger sample. The distinct sub-group identified in this
study evidenced a discernable set of behavioral
markers. However, more research is necessary to
extend the identification of behavioral markers
among sports gamblers beyond this initial formulation.

695 Consequently, we have implemented changes in the
ongoing research collaboration procedures to provide

additional information that will support of our quest for
behavioral markers.

The pattern of behavioral markers identified in this
700study is distinct within the context of typical sports

betting behavior. For most participants, sports betting
is a rather slow-moving activity: many sporting events
take place weekly. More rapid cycling games, such as
casino games might require different measures and

705different formulations to identify behavioral markers of
disordered gambling across game types.

Despite these limitations, one strength of this study
is that it provides the opportunity to use an information
base of actual individual betting transactions. However,

710these records are limited to those bets placed with our
collaborating research partner, bwin Interactive
Entertainment, AG. Some ACs might have placed
bets at other venues and any disordered behavior
associated with these venues might not be evident from

715the bwin information.

CONCLUDING THOUGHTS

This study supports the proposition that monitoring
actual betting behavior is an appropriate initiative with
the potential to promote responsible gambling and

720avoid disordered gambling. This study shows that we
can recognize a sports betting pattern evidenced by
players who later declare that they are having
gambling-related problems. The elements of this pat-
tern are markers associated with account closing.

725Continuing research will need to identify markers
early in the process, perhaps at the cost of some
precision, so that these markers will trigger interven-
tions early in the sequence of events that can interrupt
behavior and reduce associated penalties. It might be

730that the pattern described here is an identifiable phase
within the development of responsible gambling. There
is evidence that this cohort shows a general tendency to
exhibit a period of initial enthusiastic betting followed
by an adaptation to behavior that is more moderate

735(LaPlante, Schumann, LaBrie, & Shaffer, 2008).
Scientists and clinicians need to determine how to
integrate the information about distinct patterns of
betting behavior into a system of markers and
interventions. However, until a system is in place, the

740ability to detect, and perhaps even anticipate, disor-
dered behavior demonstrated by this research has
immediate application to promoting healthier
behaviors.
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