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ABSTRACT

Background and Aim The course of disordered gambling in women has been described as ‘telescoped’ compared with
that in men, with a later age at initiation of gambling but shorter times from initiation to disorder. This study examined
the evidence, for the first time, for such a telescoping effect in a general population rather than a treatment-seeking
sample. Method Participants in a large community-based Australian twin cohort (2001 men, 2662 women) were
assessed by structured diagnostic telephone interviews in which they reported the ages at which they had attained
various gambling milestones and additional information to be used as covariates (the types of gambling in which they
had participated and history of symptoms of alcohol dependence, major depression, and adult antisocial behavior). Cox
proportional hazards regression models were used to examine differences between men and women in the time from
gambling initiation to the first disordered gambling symptom and a diagnosis of disordered gambling. Results Men
had a higher hazards than women for the time to the first disordered gambling symptom [hazard ratio (HR) = 3.13,
P < 0.0001] and to a diagnosis of disordered gambling (HR = 2.53, P < 0.0001). These differences persisted after
controlling for covariates. Earlier age of initiation was the most potent predictor of progression to the first symptom.
Conclusions When assessed at the general population level, female gamblers do not appear to show a telescoped
disordered gambling trajectory compared with male gamblers.
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INTRODUCTION

Disordered gambling (DG) is a behavioral addiction char-
acterized by ‘persistent and recurrent maladaptive gam-
bling behavior that disrupts personal, family and/or
vocational pursuits [1]’ (p. 586). Men are about two to
three times more likely to suffer from a gambling disorder
than are women [2,3]. The course of DG also appears to
differ between men and women; on average, men start to
gamble and to develop gambling problems at an earlier
age than do women [2,4]. Despite the fact that women
attain these gambling milestones at a later age than do
men, there is evidence to suggest that the time between
the onset of gambling and the development of problems is
shorter in women than in men [1,5]. This compressed

time window from first use to problems among women
has been termed ‘telescoping’ [6].

The empirical evidence supporting a ‘telescoping
effect’ in the course of DG among women is remarkably
consistent [6–10]. For example, a study of 77 individuals
admitted to an out-patient DG treatment program in
Brazil found that the ages of gambling initiation were 20
and 34 years, and the ages of DG onset were 33 and 42
years among men and women, respectively [6]. Another
study including 2256 individuals enrolled in out-patient
DG treatment in the state of Iowa found that the ages of
gambling initiation were 22 and 30 years, and the ages of
DG onset were 36 and 41 years among men and women,
respectively [7]. Finally, a study of 71 individuals enrolled
in clinical research trials of pharmacotherapies for DG
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found that the ages of gambling initiation were 22 and
31 years, and the ages of DG onset were 34 and 39 years
among men and women, respectively [8]. In these three
studies, the average time between gambling initiation to
the onset of DG was 13 years among men compared to 9
years among women. This accelerated time–course of
problem gambling development in women compared to
men is a clue to potentially distinct etiological processes
involved for the two sexes. Such distinct etiologies might
point to alternate targets for prevention and intervention.

However, the previous research is limited, in that it
was completely based on treatment-seeking samples. This
is similar to alcohol use disorder, the diagnosis for which
telescoping was originally described and extensively
studied. Several researchers have noted that the use of
treatment-seeking samples may lead to incorrect conclu-
sions about gender differences in alcohol use disorder pro-
gression (e.g. [11,12]). Until recently, it was thought that
women progressed more quickly from alcohol use initia-
tion to heavy drinking to alcohol use disorder than did
men [13]. However, a recent example from the alcohol
use disorder literature, based on data obtained from more
than 50 000 participants from two nationally repre-
sentative United States surveys, found no evidence that
women progressed more rapidly than did men from the
onset of drinking to alcohol dependence [12]. In fact, the
opposite was true—men progressed more rapidly than
did women. This prompts the question of whether the
phenomenon of telescoping that has been observed in
samples of men and women in treatment for DG may
need to be revisited in a community-based sample. Much
like alcohol use disorder, only a small proportion of indi-
viduals affected with a gambling disorder (∼10%) ever
seek treatment [14], rendering treatment-seeking
samples unrepresentative of the general population by
excluding many of those individuals potentially at risk
[12].

The purpose of the present study was to examine the
phenomenon of telescoping for DG among men and
women in a non-treatment-seeking national Australian
sample. Because gambling and DG are more common in
Australia than they are currently in the United States
[15,16], Australia provides an optimal setting for
studying telescoping for this relatively rare disorder in a
community sample. We examined whether there were
differences between men and women in the age that they
first gambled, the time until they gambled regularly for
the first time, the time until they experienced the first
symptom of DG and the time until the first onset of a DG
diagnosis. Building on previous research demonstrating
that an early age of gambling initiation [17–19], type of
gambling activity [20] and co-occurring psychiatric dis-
order [18,20,21] are associated with an increased risk of
developing DG, we also examined whether these factors

would predict a shorter time to the onset of gambling
disorder and potentially account for any observed gender
differences.

METHODS

Participants

Participants for this study were 4764 members of the
Australian Twin Registry (ATR) Cohort II, a national reg-
istry of twins born 1964–71 [15]. In 2004–07, a tel-
ephone interview containing an extensive assessment of
gambling involvement, including the ages of attaining
major gambling-related milestones, and related psychiat-
ric disorders was conducted with the ATR Cohort II
members (individual response rate of 80.4%). The mean
age was 37.7 years (range = 32–43) and 57.2% of the
sample was female. Of the 4764 participants, 2.1%
(n = 101) were life-time abstainers from gambling. These
individuals were not included in this study, leaving a final
sample size of 4663 (2001 men, 2662 women). The
4663 participants came from 2832 families (1831 twin
pairs and 1001 single twins). Because community-based
samples of twins are typically no different from singletons
on a range of traits [22], including gambling involvement
[23], there is no reason to believe that the findings of this
study cannot be generalized to the larger population of
non-twins.

Procedure

Participants were assessed by a structured telephone
interview that had a mean duration of 50 minutes
[standard deviation (SD) = 10.76]. Interviews were
administered by trained lay-interviewers under the
supervision of a clinical psychologist with more than 10
years of experience (D.J.S.). All interviews were tape-
recorded and a random sample of 5% of the interview
tapes was reviewed for quality control and coding incon-
sistencies. A small subsample (n = 166) of the partici-
pants were re-interviewed 3.4 months (SD = 1.4,
range = 1.2–9.5) after the initial interview to establish
the test–retest reliability of the measures. This study was
approved by the Institutional Review Boards at the Uni-
versity of Missouri and the Queensland Institute of
Medical Research. All of the participants provided
informed consent.

Measures

Gambling initiation

Participants were asked how old they were the first time
that they had engaged in 11 different gambling activities.
The most common first gambling activities were purchas-
ing lottery tickets or scratchcards, playing electronic
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gambling machines or betting on horse or dog races [24].
The earliest reported age was coded as the age first
gambled. The test–retest reliability of the age first
gambled was very good (r = 0.75, P < 0.0001).

Weekly gambling initiation

After responding to an extensive set of questions about
involvement in 11 specific gambling activities [25], par-
ticipants were instructed that: ‘For the remaining ques-
tions, when I refer to ‘gambling’, I am talking about any
of the different activities that we have been discussing’,
and were subsequently asked whether they had ever
gambled at least once a week for at least 6 months in a
row (in any gambling activity), and how old they were the
first time that had occurred. The test–retest reliability of
the age first gambled weekly was very good (r = 0.78,
P < 0.0001).

DG onset

Life-time symptoms of DG were assessed using the
National Opinion Research Center DSM-IV Screen for
Gambling Problems [26]. The age of onset was assessed
for each symptom endorsed. Omitting one symptom
(gambling-related legal problems) and lowering the diag-
nostic threshold from five to four symptoms yielded diag-
noses consistent with the DSM-5. A broad diagnosis of
DG was based on experiencing at least four life-time
symptoms, and the age of onset of DG was the age at
which the fourth symptom first occurred (similar to the
approach used in [27]). The test–retest reliabilities of
reporting at least one DG symptom (κ = 0.79; r = 0.95,
P < 0.0001) and a DG diagnosis (κ = 0.75; r = 0.95,
P < 0.0001) were very good. The test–retest reliability of
the age of DG onset was also very good (r = 0.76,
P < 0.0001). Of the 131 individuals who qualified for the
broad DSM-5 DG diagnosis, 20 (15%; nine men, 11
women) had received either professional treatment for
their gambling problems or attended at least one Gam-
blers’ Anonymous meeting. Unfortunately, the number of
individuals who had sought treatment was too small to
conduct separate analyses restricted to this subsample for
comparison with the prior studies based on treatment-
seeking samples.

Type of gambling activity

Involvement in each of the 11 different gambling activi-
ties for the 12-month period of maximal gambling
involvement was assessed and a summary score of gam-
bling versatility (a count of the 11 different activities)
based on this assessment was also derived (see online
Supporting information for details.)

History of psychiatric disorder

The interview also included screening assessments of
DSM-IV life-time diagnoses of alcohol dependence, major
depression and adult antisocial behavior (the adult crite-
rion for antisocial personality disorder). The 3-month
test–retest reliabilities of these assessments were good
(κ = 0.53–0.70) (see online Supporting information for
details.)

Data analysis

Analyses were conducted using Cox proportional hazard
models [28]. In these models, data from individuals
without DG are not treated as unaffected; instead, they
are treated as censored observations. That is, some of the
individuals currently unaffected may eventually develop
DG, and this is accounted for in the analyses. Because the
hazard models were based on data obtained from twins,
frailty models were employed using the PROC PHREG pro-
cedure in SAS version 9.3 [29]. These models handle the
dependence in the twin pair data by including a random
intercept. The time to the age of gambling initiation was
modeled, as well as the time from gambling initiation to
weekly gambling (among those who had ever gambled
weekly), the time from gambling initiation to the first DG
symptom (among those who had ever experienced a
symptom of DG) and the time from gambling initiation to
the onset of a DG diagnosis (among those who met the
diagnostic criteria for DG).

The main results of interest were the survival plots for
men versus women and their associated hazard ratios.
The survival plots show the cumulative proportion of
men versus women who have reached a particular gam-
bling milestone as a function of time. A hazard is the
probability of an event, such as first meeting the diagnos-
tic criteria for DG, occurring within a year given that DG
onset has not yet occurred. Because gender was coded
0 = female, 1 = male, the hazard ratios were the ratios of
the hazard rates among men to the hazard rates among
women for each of the gambling milestones. For example,
a hazard ratio significantly less than 1 indicated that, for
any given time-point, women were more likely to have
transitioned to a DG diagnosis than men, and would be
evidence consistent with a telescoping of the time to DG
onset occurring among women relative to men. A key
assumption of the Cox proportional hazard model is pro-
portional hazards. This assumption was tested by includ-
ing interactions between predictors and survival time in
the models. A significant interaction provided evidence
that the predictor was not proportional and that the
assumption was not met. This assumption was met for all
but one of the models.

Following the unadjusted Cox proportional hazards
models, covariate-adjusted models were fitted to probe
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any gender differences uncovered in the hazards of pro-
gressing to DG symptoms and diagnosis. These models
included three additional sets of explanatory variables
(‘covariates’): age of gambling onset, type of gambling
involvement during the period of heaviest gambling and
life-time history of comorbid psychiatric disorder (alcohol
dependence, major depression and adult antisocial
behavior) (see online Supporting information for more
details.)

RESULTS

The mean age of gambling onset was 17.8 (SD = 4.1).
Thirty-seven per cent of the participants had gambled
weekly (40% of men, 35% of women), 12.8% of the par-
ticipants had experienced at least one symptom of DG
(18.5% of men, 8.5% of women) and 2.8% (4.3% of men,
1.7% of women) qualified for the broad DSM-5 DG diag-
nosis. The majority of those who qualified for the broad
diagnosis of life-time DSM-5 DG (84%) reported a
12-month period of symptom clustering. For all four of

the gambling milestones examined, men had an earlier
age of onset than did women (Table 1).

Men initiated gambling at an earlier age and pro-
gressed more rapidly to weekly gambling, symptoms of
DG, and a DG diagnosis than did women (Table 1). These
descriptive results were empirically confirmed in the
survival analyses. Men had a higher hazard for initiating
gambling and progressing to weekly gambling
than women (Table 2, see Fig. 1a,b). In the model for
the time to the first DG symptom, the proportional
hazards assumption was not met (χ2 = 12.03, df = 1,
P = 0.0005); the differences between the hazards for men
and women varied with time. The proportional hazards
assumption was met after the sample was divided and
analyses were conducted within the subsamples. Men
had a significantly higher hazard than women for pro-
gressing to DG symptoms when the time from initiating
gambling to the first symptom of DG was less than 18
years (Table 2; see Fig. 1c); this accounted for 86% of
those with a symptom of DG. Among the remaining 14%,
the hazard ratio was not significant (Table 2). Men had a

Table 1 Mean ages and latencies of attaining gambling milestones for men and women.

Men Women

Mean 95% CI Mean 95% CI

Age first gambled (n = 4663) 17.23 17.06, 17.40 18.26 18.08, 18.44
Age first weekly gambling (n = 1714) 24.68 24.20, 25.16 26.09 25.66, 26.51
Age first DG symptom (n = 589) 24.56 23.87, 25.26 28.09 27.27, 28.91
Age of DG onset (n = 128) 27.16 25.79, 28.54 30.35 28.91, 31.78
Time to weekly gambling (n = 1714) 8.11 7.63, 8.58 8.55 8.10, 9.00
Time to first DG symptom (n = 589) 8.34 7.65, 9.04 10.91 9.94, 11.87
Time to DG onset (n = 128)

From gambling initiation 10.87 9.42, 12.32 12.93 11.09, 14.77
From first DG symptom 4.07 3.13, 5.01 3.23 1.79, 4.68

DG = disordered gambling; CI = confidence interval.

Table 2 Cox proportional hazards regression model results of gender differences in the course of gambling involvement and disorder.

Effect of gender (men compared to women)

χ2 P Hazard ratio 95% CI

Age at initiation of gambling (n = 4663) 111.86 <0.0001 1.37 1.29, 1.46
Time to weekly gambling (n = 1714) 10.42 0.001 1.17 1.06, 1.29
Time to first disordered gambling symptom

When time <18 years (n = 505) 140.84 <0.0001 3.13 2.59, 3.78
When time ≥18 years (n = 84) 0.01 0.91 1.03 0.66, 1.59

Time to disordered gambling onset
From gambling initiation (n = 128) 25.59 <0.0001 2.53 1.75 3.66
From first DG symptom (n = 128) 0.05 0.82 1.05 0.07, 1.54

Effects are age-adjusted. The ns in parentheses represent the number of events in each of the survival analyses. χ2 tests have 1 degree of freedom.
DG = disordered gambling; CI = confidence interval.
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higher hazard than women for progressing to a DG diag-
nosis when the time to a DG diagnosis was measured from
the age of first initiating gambling (Table 2; see Fig. 1d);
when the time to a DG diagnosis was measured from the
age of the first DG symptom, there was no significant
difference between men and women (Table 2).

The higher hazard for men compared to women for
progressing to symptoms of DG and a diagnosis of DG
(from the age of first initiating gambling) persisted even
after including additional covariates in the models
(Table 3). Early age of gambling initiation and having a
history of adult antisocial behavior substantially contrib-
uted to the gender difference in progressing to the first DG
symptom. Inclusion of the covariates did not result in a
substantial reduction in the gender difference in the pro-
gression to a DG diagnosis (see Supporting information).

In addition to explaining gender differences, the inclu-
sion of the covariates also revealed that: (i) those who
initiated gambling before age 18 had a higher hazard for
progressing to DG symptoms than those who initiated
gambling at age 18 and later (see Fig. 2), (ii) those who

participated in electronic gambling machines, casino
table games and bingo during the period of maximal
gambling involvement had a higher hazard for progress-
ing to DG symptoms than those who did not (electronic
gambling machines and bingo were also associated with
progression to a DG diagnosis) and (iii) those with a life-
time history of alcohol dependence, major depression
and adult antisocial behavior had a higher hazard for
progressing to DG symptoms and disorder than those
who did not. All possible gender × covariate interactions
were tested, but none were statistically significant and are
therefore not reported. Failure to observe any gender
interactions suggests that the aforementioned covariates
affect the risk for progressing to disordered gambling
symptoms and diagnosis similarly in men and women.

DISCUSSION

This represents the first community-based study to
examine the question of whether DG trajectories are
telescoped in women compared to men. The age of

(a) (b)

(c) (d)

Figure 1 Cumulative survival curves for four different gambling milestones representing: (a) the age of gambling initiation in women versus
men; (b) the time from gambling initiation until gambling at least once a week in women versus men; (c) the time from gambling initiation until
the first symptom of disordered gambling in women versus men (among individuals whose time from gambling initiation to the first disordered
gambling symptom was less than 18 years); (d) the time from gambling initiation until the first onset of disordered gambling in women versus
men. Age was included as a covariate in all of the Cox proportional hazards models
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gambling initiation was earlier, and the time to the pro-
gression to weekly gambling, symptoms of DG and the
onset of a DG diagnosis were shorter among men com-
pared to women. The only exception to this pattern was
when the time to the onset of a DG diagnosis was meas-
ured from the time of the first disordered gambling
symptom; there was no difference between men and
women. This suggests that once problems are set in
motion, there is no longer a gender difference in the rate
of progression to disorder.

These findings stand in sharp contrast to the five pre-
vious studies based on individuals seeking treatment for

DG that all found that the time from the age of gambling
onset to DG was shorter among women than among men.
The previously observed telescoping phenomenon rests
on the idea that women start to gamble later than do
men, but that they eventually start to ‘catch up’ to men
by taking less time to develop a gambling disorder. The
ages of gambling initiation reported in the previous
studies of 20–22 years among men and 30–34 years of
age among women are quite discrepant from the ages of
17 and 18 years among men and women in the present
study. A recent study demonstrating that the ages of
gambling onset in men and women have been converging

Table 3 Unadjusted and covariate-adjusted Cox proportional hazards regression model results of gender differences in the course of
gambling symptoms and disorder.

Predictor

Gambling outcome

Time to first disordered gambling symptoma Time to disordered gambling onset

Unadjusted model results (from Table 2)
Genderb 3.13 (2.59, 3.78) 2.53 (1.75, 3.66)

Adjusted model results
Gender 1.94 (1.57, 2.41) 2.30 (1.55, 3.42)
Age 1.24 (1.19, 1.28) 0.96 (0.88, 1.03)
Early gambling initiation 4.25 (3.44, 5.24) 0.89 (0.61, 1.30)
Electronic gambling machines 1.48 (1.07, 2.04) 3.17 (1.66, 6.06)
Casino table games 1.40 (1.01, 1.94) 1.45 (0.79, 2.69)
Bingo 1.67 (1.09, 2.54) 3.24 (1.50, 6.99)
Alcohol dependence 1.62 (1.29, 2.04) 3.07 (2.08, 4.53)
Major depression 1.68 (1.38, 2.05) 2.37 (1.61, 3.48)
Adult antisocial behavior 1.36 (1.10, 1.69) 2.03 (1.34, 3.06)

Cell entries are hazard ratios and 95% confidence intervals in brackets. Adjusted results are from models that included the predictors listed above as well
as nine other forms of gambling and gambling versatility. Only significant predictors are shown (the other predictors were not statistically significant).
See online Supporting information for more details and the full model results. aIncludes the 86% of participants who experienced their first disordered
gambling symptom within 18 years of initiating gambling; bestimate is age-adjusted.

Figure 2 Cumulative survival curves repre-
senting the time from gambling initiation until
the first symptom of disordered gambling as
a function of sex and early age of gambling
initiation (among individuals whose time
from gambling initiation to the first disor-
dered gambling symptom was less than 18
years).There was not a significant interaction
between gender and early gambling initiation
in predicting the onset of the first disordered
gambling symptom (χ2 = 1.72, df = 1,
P = 0.19), and the hazards differed signifi-
cantly for men and women with both an
earlier [hazard ratio (HR) = 1.57, 95% confi-
dence interval (CI) = 1.16–2.13] and later
(HR = 2.45, 95% CI = 1.89–3.17) age of gam-
bling initiation. Age was included as a
covariate in the two Cox proportional
hazards models used to derive these survival
curves
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in more recent United States birth cohorts [4] may
provide one possible explanation for this discrepancy. In
the cohort born around the same time as the participants
in the previous studies, the ages of gambling initiation
were about 23 and 29 years among men and women,
respectively. In the cohort born around the same time as
the participants in the present study, the ages of gambling
initiation were about 19 and 23 years among men and
women, respectively. In the most recently born United
States birth cohort included in the previous survey, the
ages of gambling initiation were about 16 and 19 years
among men and women, respectively, which are similar
to the ages among the Australian participants in the
present study. This suggests that not only are the ages of
gambling onset converging in men and women, but they
may also be converging in the United States compared to
Australia. The convergence of the age of gambling initia-
tion in men and women [4] will result in a diminution of
any telescoping effect. As the age at which women take up
gambling approaches the age at which men do, the time
window within which to ‘catch up’ is shortened, espe-
cially given the robust finding that men tend to have an
earlier age of DG onset than do women.

Another likely explanation for the discrepant findings
may rest with differences in the men and women who are
found in DG treatment samples. For example, both men
and women who seek treatment have more severe disor-
der than those who do not seek treatment, and men with
DG are less likely to seek treatment than are women with
DG [30]. As a consequence of the different forces leading
men and women into treatment, there may also be differ-
ences in the ages of gambling initiation and DG onset that
would not be observed among men and women with DG
in the general community. It is difficult to draw inferences
about the course of DG in the general population from an
unrepresentative 10% of individuals with DG.

The results of this study provide several clues to the
underlying reasons for why men progress more rapidly to
DG than do women. Of the three characteristics that were
proposed as predicting a shorter time to disordered
gambling, two of them—early age of gambling initiation
and co-occurring psychiatric disorder—also partially
explained the gender difference. Men initiated gambling
earlier than did women, and this earlier age of gambling
initiation was related to a shorter time to symptoms of DG
and accounted for some of the difference between men
and women in their DG trajectory. Perhaps not surpris-
ingly, men were more likely to have a history of antisocial
behavior disorder and having a history of this disorder
was related to a shorter time to symptoms of DG and a
diagnosis of DG, and accounted for some of the difference
between men and women in their DG trajectory. These
predictors of disordered gambling progression explained
some, but not all the gender differences. Some types of

gambling activities particularly electronic machine gam-
bling, was more common among men than women, and
was related to a shorter time to symptoms of DG and a
diagnosis of DG, but did not explain the gender difference.
Further elucidation of the mechanisms behind the more
rapid progression to DG among men than women is an
important topic for future community-based gambling
research.

Limitations

This study has a number of limitations. First, the ages of
onset of gambling, weekly gambling and DG were based
on retrospective reports. Unlike the previous studies on
telescoping in DG, however, we were able to provide evi-
dence that these reports were moderately reliable. Sec-
ondly, the majority of the participants were Caucasians of
northern European ancestry, so the extent to which these
results will apply to other racial groups is not clear.
Thirdly, it is unclear how the results of this Australian
study will generalize to other countries. This limitation is
offset by the advantage of exploring the trajectory of DG
development in a community-based sample that had
adequate numbers of at-risk and affected individuals.
Fourthly, the participants were relatively young; later
onsets of DG may not have been represented. This
concern is mitigated by the use of the data analytical
technique of survival analysis that treats individuals
without DG as censored, rather than unaffected per se.

CONCLUSIONS

The findings were unambiguous in showing no evidence
consistent with a telescoped DG trajectory in women
compared to men. The results of this study align neatly
with the alcohol use disorder literature in demonstrating
that the telescoping effect observed in treatment-seeking
samples is not found in samples of individuals from the
community.
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