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Abstract

Background—~Pathological gambling (PG) is a prevalent and impairing public health problem.
In this study we assessed age at onset in men and women with PG and compared the demographic
and clinical picture of early- vs. later-onset individuals. We also compared age at onset in PG
subjects and their first-degree relatives with PG.

Method—Subjects with DSM-IV PG were recruited during the conduct of two non-treatment
clinical studies. Subjects were evaluated with structured interviews and validated questionnaires.
Early-onset was defined as PG starting prior to age 33 years.

Results—Age at onset of PG in the 255 subjects ranged from 8 to 80 years with a mean (SD) of
34.0 (15.3) years. Men had an earlier onset than women. 84% of all subjects with PG had
developed the disorder by age 50 years. Early-onset subjects were more likely to be male, to prefer
action games, and to have substance use disorders, antisocial personality disorder, attention
deficit/hyperactivity disorder, trait impulsiveness, and social anxiety disorder. Later-onset was
more common in women and was associated with a preference for slots and a history of sexual
abuse.

Conclusions—Age at onset of PG is bimodal and differs for men and women. Early- and later-
onset PG have important demographic and clinical differences. The implications of the findings
are discussed.
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1. Introduction

Pathological gambling (PG) is characterized by the presence of persistent and recurrent
maladaptive gambling behavior the person is unable to adequately control. 1 PG is common,
affects people of all ages, and is associated with depression, substance misuse, domestic
violence, bankruptcy, and suicide. 2 Renamed “Gambling Disorder” in DSM-5, the
condition has been moved to the chapter on substance-related and addictive disorders to
acknowledge its commonalities with alcohol and drug use disorders. 3

Age at onset is important to assess because it can give important clues to a disorder’s
etiology and pathophysiology. There are often significant differences that influence course
and outcome and in some instances treatment response. Age at onset is also fundamental to a
disorder’s natural history. 4 > DSM-5 has acknowledged the importance of age at onset by
arranging the chapters in a “neurodevelopmental” fashion, so that disorders with an earlier
onset are placed before those with a later onset. 3

Fundamental differences can emerge when early- and later-onset cases are compared. For
many disorders, early-onset cases are more severe, are concentrated in one gender, or are
more difficult to treat. 5 For example, persons with childhood-onset schizophrenia or bipolar
disorder have a poorer prognosis and worse treatment response than persons with a more
typical later onset. 4 6 This finding is also true for other conditions including major
depression, anxiety disorders, and the addictions. 4 7

Knowing a person’s age at onset is vital to gaining a better understanding of PG. Research
has shown that the disorder tends to have an age at onset ranging from the mid-20s to the
late 30’s, but can occur for the first time even during senescence. Importantly, men are
reported to have an earlier onset than women. 8 The course for women is widely described
as “telescoping,” meaning that the transition from problem gambling to PG occurs more
rapidly in women than in men,  despite the later onset in women.

Complicating the discussion of age at onset is the fact that some researchers assess multiple
ages at onset: first gambling exposure, first gambling symptoms, first treatment, and when a
person meets DSM criteria for PG. 5 10. 11 Furthermore, reported age at onset may in part
reflect the gender distribution of the sample. Samples having a greater proportion of men
tend to have an earlier mean age at onset. 11

The range for age at onset in clinical studies is fairly narrow, suggesting that the results are
valid despite differences in assessment methods and populations. In our own work, we
reported a mean age at onset of 36.4 years in 31 subjects enrolled in a pilot family study, 12
38.3 years for 19 persons enrolled in an escitalopram trial, 13 and 35.8 years for 39 subjects
in a bupropion trial. 14 Grant and Kim 1° reported a mean age at onset among 131 treatment-
seeking pathological gamblers of 36.8 years, while Grant et al. 16 reported that 207 PG
subjects assigned to one of 4 treatment cells in a nalmefene trial had a mean age at onset
ranging from 34.2 years to 36.9 years.

Epidemiological surveys have tended to report an earlier onset of PG. In a general
population study in Edmonton, Bland et al. 17 reported a mean age at onset of 25 years for
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people with “heavy betting.” Blanco et al. 18 reported data from the National Epidemiologic
Survey on Alcohol and Related Conditions and calculated an earlier mean age at onset for
men (29.6 years) than women (34.9 years). Kessler et al. 1° reported data from the National
Comorbidity Survey Replication; respondents with lifetime PG had an average of 9.4 years
of gambling problems beginning at a mean age of 23 years.

We examined age at onset as part of the lowa Family Study of PG, 20 and the ongoing lowa
Longitudinal Study of Addictions in Older Adults, both non-treatment seeking samples. The
former is a family study of PG which demonstrated the familality of PG, while the latter is a
follow up study of PG and co-occurring disorders in older adults with a younger comparison
group. Based on the literature and our own work, we expected that PG would have a mean
age at onset of less than 40 years, and that women would have a later onset than men. We
also expected that when comparing early- and later-onset subjects, the former would be
predominantly male, have more severe gambling symptoms, have higher trait impulsiveness,
prefer action games (e.g., card games), and have more co-occurring externalizing disorders
(e.g., substance use disorders, antisocial personality disorder). We expected that, compared
with early-onset cases, subjects with later-onset PG would be predominantly female, have
higher rates of depressive and anxiety disorders, have lower levels of trait impulsiveness,
and prefer slots. Last, we expected that age at onset in PG subjects would be positively
correlated with age at onset in their first-degree relatives with PG. With these expectations
in mind, we first examine age at onset in men, women, and the total sample. We then
examine the characteristics of early- vs. later-onset subjects with PG. Finally, we examine
variables associated with age at onset using regression analysis.

2. Methods
2.1. Subjects

The study includes subjects who participated in the lowa Family Study of Pathological
Gambling 20 and the ongoing lowa Longitudinal Study of Addictions. Persons with PG were
recruited from the lowa community. All had South Oaks Gambling Scores 2! and National
Opinion Research Center (NORC) DSM Screen for Gambling Problems 2 scores > 5; they
also had to meet DSM-IV PG criteria. 22 All were 18 years or older, spoke English and
lacked psychotic, cognitive, or chronic neurological disorders. Controls were required to
have a SOGS score of < 2 and a NODS score of 0. Written informed consent was obtained
from all subjects according to procedures approved by the University of lowa Institutional
Review Board.

Subjects were interviewed between February 2005 and June 2010 in the family study and
from March 2011 to September 2014 in the longitudinal study. All were interviewed in-
person. In the family study, first-degree relatives were interviewed primarily by telephone.
Informant interviews were conducted for those relatives who were deceased, chose not to
participate, or could not be located. In most cases, multiple assessments were available. 20

For the subset participating in the lowa Family Study of PG, a blind consensus procedure
was used to assign diagnoses to first-degree relatives for major mental disorders and
antisocial personality disorder. 23 They were also rated for the presence of PG, subclinical
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PG, recreational gambling, and no gambling. Only probable and definite cases of PG were
included in the analyses. Details of the procedure are reported elsewhere. 20

2.2 Assessments

Diagnostic assessments included the Structured Clinical Interview for DSM-1V 24 and the
Family History Research Diagnostic Criteria, adapted to include criteria for PG and used to
collect information from relatives. 25 26 The Minnesota Impulsive Disorders interview 27
was used to collect data on impulse control disorders including several non-DSM conditions
(kleptomania, pyromania, intermittent explosive disorder, compulsive buying disorder,
compulsive sexual behavior, Internet addiction, and trichotillomania). Attention deficit/
hyperactivity disorder (ADHD) was assessed using a module from the Mini International
Neuropsychiatric Interview. 28 The Structured Interview for DSM-1V Personality 2 was
used to assess personality disorders. We used questions from the Temperament and
Character Inventory (TCI) 30 to assess novelty seeking. The Barratt Impulsiveness Scale 31
was used to assess motor, cognitive, and non-planning impulsiveness. Age at onset was
defined as when the individual first met full DSM-1V criteria for PG.

To determine “early-onset” versus “later-onset” PG, we examined frequency distributions of
age at onset for men, women, and all subjects combined. Survival curves were also
examined, showing the percentage of individuals with PG by age. If the distributions were
unimodal, early-onset would be determined by the median. If the distributions were bimodal,
early-onset would be determined by the age that best demarcates the two distributions.
Based on this analysis, we defined the person with early-onset PG as being < 33 years.

2.3. Statistical Analysis

Individuals included in the analysis were drawn from three study groups: subjects with PG
from the family study; first-degree relatives from the family study with definite or probable
PG; and subjects with PG from the ongoing longitudinal study. Early and later-onset cases
were compared on sociodemographic and clinical characteristics. For dichotomous variables
(gender, race/ethnicity, being divorced, mental health hospitalization, treatment for
gambling, childhood maltreatment, psychiatric comorbidity, and family history of
psychiatric comorbidity), logistic regression was used to test for differences by early-onset
category. For dimensional variables (age, PG severity, novelty seeking, and impulsiveness),
multiple linear regression was used. Because the study groups varied on mean age at onset
(the first-degree relatives from the family study had later age at onset), study group was used
as a covariate in the regression analyses. For categorical variables (educational level and
type of gambling preferred), Pearson’s Chi-Square test was used to compare early and late-
onset cases. Some measures were only available for individuals from the family study,
including novelty seeking and family history of psychiatric comorbidity. For these measures,
the analyses are restricted to the lowa Family Study data set.

Logistic regression was then used to examine predictors of early-onset. Sociodemographic
and clinical variables were included in a stepwise selection model where significant
variables were retained in the model. Study group was again used as a covariate (forced into
the model). All statistical tests were 2-tailed with a = 0.05.
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The analysis included 255 subjects for whom age at onset was known, including PG subjects
(n=94) and their first-degree relatives with PG (n=58) from the lowa Family Study of PG
and subjects with PG from the lowa Longitudinal Study of Addictions (n=103). Nine
individuals were not included because their age at onset was unknown, including PG
subjects (n=1) and their first-degree relatives with PG (n=7) from the family study, and one
individual from the longitudinal study. Within the family study sample, the correlation of
age at onset for PG subjects and their first-degree relatives was 0.21 (P=.143).

In the total sample, age at onset ranged from 8 to 80 years, with a mean (SD) of 34.0 (15.3)
years (Table 1, Figure 1). Median age at onset was 30 years and the average duration of PG
was 10.9 years (SD=11.4). As shown in Figure 2, 50% of the total sample had an onset by
age 30 years, 69% by age 40, and 84% by age 50 years. Mean and median age at onset was
earlier in men (mean=27.7, median=23) than women (mean=42.0, median=41) (Figure 1,
p<.001). For women, age at onset was bimodal, with peaks appearing at the 20-24 and 40—
44 year age ranges (Figure 1). For men, age at onset peaked for the 15-24 year age range
and had a smaller spike for the 35-39 year age range. For both men and women, the 30-34
year age range appeared to separate relative peaks in the distributions. Therefore, the
midpoint of this range (32) was chosen as the cutoff to define early-onset.

Among subjects with early-onset PG, 23% were women, compared with 66% among later-
onset subjects (Table 1, P<0.001). Early-onset PG was also associated with greater trait
impulsiveness (P=0.031); and lifetime substance use disorders (P<0.001), ADHD (P<0.001),
antisocial personality disorder (P=0.009), and social anxiety disorder (P=0.032). The
relationship with impulse-control disorders approached significance (P=0.065). Early-onset
cases were more likely to prefer action games (e.g., card games, pari-mutuel sports, roulette,
table games) and less likely to prefer slots (P<0.001). Later-onset cases were more likely to
report childhood sexual abuse (P=0.004).

We found that several variables were associated with early-onset PG (Table 1). Because,
many of the associations could be due to inter-correlation of gender and the risk factor (e.g.,
male gender, substance use disorders), we modeled early-onset PG using multiple logistic
regression to isolate unique effects. Significant predictors of early-onset PG include age,
male gender (OR=4.46, P<0.001), a lifetime substance use disorder (OR=2.58, P=0.039),
and lifetime ADHD (OR=5.13, P=0.006).

4. Discussion

PG has a clear bimodal distribution for age at onset with a peak in the late teens and early
twenties, and a smaller secondary peak in the late 30s and early 40s. For women, the higher
peak occurs in the 40s with the smaller secondary peak in the 20s. Mean age at onset is 34.0
years with men having an earlier onset than women, a finding consistent with a large body
of work on PG and gender differences. 9 8. 19 Women with PG have been observed to have
a more rapid progression of their disorder through a process called “telescoping,” ® a
phenomenon also observed in women with alcohol use and cannabis use disorders. & 32
While our data on age at onset could be skewed by inaccurate retrospective self-reports
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regarding problematic gambling behavior, the findings are consistent with our own
observations 12: 13 and those of other investigators. 15 16

We had defined early- and later-onset cases based on sample characteristics and set the cut
point at <33 years. Early-onset cases were more likely to be male, had higher levels of trait
impulsiveness, preferred action games, and had higher rates of co-occurring mental health
and addictive disorders. We found a higher frequency of social anxiety disorder, substance
use disorders, impulse control disorders, antisocial personality disorder, and ADHD. Apart
from anxiety disorders, the other disorders are widely considered externalizing disorders,
that is, conditions in which symptoms are outwardly directed. 33 Other investigators have
reported this pattern as well in early-onset samples. 1934 Our findings part company with
Jimenez-Murcia et al.10 in that we did not find a difference between groups of early- and
later-onset cases for overall PG severity or novelty seeking. Unlike Vizcaino et al., 34 in this
study early-onset cases were not less likely to have a mood disorder.

The later-onset group, on the other hand, is characterized by a female preponderance; they
prefer slots and are more likely to report a history of childhood sexual abuse. Contrary to
expectation, we did not find an increase in internalizing disorders in the older group.
Further, despite gender and age differences, familiality was unrelated to age at onset. We
had expected that early-onset cases would be more likely to be familial by having more
relatives with a gambling disorder, but that was not true. Unlike several mental disorders
(e.g., schizophrenia, bipolar disorder) in which age at onset isrelated to familial
transmission, we found no such association.

Several factors were associated with higher risk of early-onset PG, including male gender,
higher trait impulsivity, and lifetime substance use disorders, social anxiety disorder,
ADHD, and ASPD. Because many of these risk factors are inter-correlated (e.g., substance
use disorder and trait impulsiveness) or frequently co-occur (e.g., ADHD and ASPD), it is
not surprising that only a subset of these factors (male gender, lifetime substance use
disorder, and ADHD) demonstrated independent effects on risk for early-onset PG.

Observed differences between early- and later-onset cases appear to partially validate the
“escape-seeking” versus the “sensation-seeking” classification scheme for PG. 3% The
former group includes persons — typically women — who are reported to gamble to relieve
emotional tension, anxiety, or depression. For such people, gambling may provide an escape
from unpleasant affects. In contrast, the latter group includes persons who seek stimulation
and arousal to relieve boredom or hyperarousal. 38 The more comprehensive “pathways”
model integrates biological, developmental, and cognitive variables to describe three types
of persons with PG. 37 38 |n this model, early-onset PG appears consistent with the
“antisocial, impulsive gambler” which begins early in life, escalates rapidly, and mainly
involves men. These gamblers have features of antisocial personality disorder and trait
impulsiveness that to some suggest neurological or neurochemical dysfunction. Later-onset
cases partially fit the description of the “emotionally vulnerable gambler;” these persons are
mostly female, suffer premorbid depression or anxiety, have difficulty coping, have frequent
life events, and experience adverse developmental experiences (e.g., childhood abuse). For
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these individuals, gambling serves to modulate mood states or meet other psychological
needs.

An important finding is that 84% of the subjects had developed PG by age 50 years, which
indicates that it is unusual for a person to develop PG later in life. Thus, if a person has not
developed PG by age 50 years, he or she is unlikely to do so. While the mean age at onset is
in the 30s, the cumulative percent reaches 50% at age 30, and the mode is from age 20-24
years. Thus, like many other mental disorders, including psychotic, mood, and substance use
disorders, PG develops for most at an early age possibly influenced by processes linked to
brain maturation, which typically ends during the third decade of life. 4 PG is widely
considered an externalizing disorder and appears to develop at a similar age to other
disorders within that spectrum. 39

There are several methodologic limitations. First, PG probands recruited through an
epidemiological sampling method would have been more desirable, but this was not
feasible. Second, the low participation rate of minority subjects reduces the generalizability
of our findings in these populations. Third, not all the interviews were direct and in person.
Fourth, some relatives could not be interviewed due to death or other reasons, and while we
aimed to include these relatives by conducting informant interviews, it is possible that
information was missed because the PG or control subject was not sufficiently familiar with
the individual in question. Because we recruited subjects 18 years and older, we may have
missed early-onset cases. Last, the assessment of age at onset is somewhat arbitrary and
relies on a person’s (or their relatives’) memory regarding symptom severity and that may
be unreliable and flawed.
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Age at onset in male and female subjects with PG
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Percentage with PG by age at onset, in 246 subjects with PG
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Table 2

Variables Est. SE P-value | Odds Ratio (95% C.1.)
Age -0.103 | 0.015 | <0.001 0.90 (0.88, 0.93)
Male gender 1.496 | 0.420 | <0.001 4.46 (1.96, 10.16)
Any substance use disorder | 0.946 | 0.458 0.039 2.58 (1.05, 6.32)
ADHD 1.636 | 0.596 0.006 5.13 (1.60, 16.52)
Study group*

Family study probands -1.100 | 0.468 0.019 0.33(0.13,0.83)

Family study relatives -0.465 | 0.628 0.458 0.63(0.18, 2.15)

Results based on multiple logistic regression analyses with stepwise variable selection.

*
Subjects from the longitudinal study used as reference group.

ADHD=attention deficit/hyperactivity disorder
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