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Abstract

This study applied a multi-group form of propensity score analysis to the study of
outcomes related to problem gambling treatment. Across various treatment settings, it is
often unfeasible or unethical to randomly assign participants to different treatment
conditions, particularly when one of the conditions involves not receiving treatment.
Additionally, evaluative practices often involve assessing outcomes from a primarily
treatment focused setting, in which case clients are likely not randomly assigned to
treatment. Consequently, where randomization does not exist, methods such as
propensity score matching need to be implemented to separate what part of the observed
outcomes is attributable to treatment and what part may be due to preexisting differences
between the comparison groups. Traditional propensity score matching procedures
involve matching and comparing across two groups, typically a treatment and a control
group. This study applied newly developed methods for matching participants on
propensity scores across three groups.

This study uses archival treatment data to compare three psychotherapeutic
problem gambling treatments (cognitive-behavioral therapy, solution-focused brief
therapy, and time-limited dynamic psychotherapy) where outcomes were likely

influenced by self-selection of form of therapy. Specifically, this study looked at whether
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participants improved their psychosocial functioning through five weeks of treatment,
and, if so, are the three forms of treatment equally effective.

The results of this study support the utility of multi-group propensity score
matching procedures. Covariate imbalance was improved through each of the four
implemented matching procedures, though two of the matching procedures (caliper
matching and 3:2:n matching) were more effective in reducing bias. The matching
procedures also indicate that there may be a difference between treatment effects that was
not observed through an unmatched analysis. The matching procedures consistently
estimated the treatment effect for cognitive-behavioral therapy to be greater than that of
the time-limited dynamic psychotherapy. This difference was found to be statistically
significant on two of the four matching methods. Limitations of this study and

recommendations for future research are also discussed.
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Chapter One: Introduction

Background

Quasi-experimental or observational methods are utilized frequently in social
science research, as randomized experimental methods are often unfeasible or unethical.
For instance, it may be unethical in certain circumstances to randomly assign participants
to a no-treatment control group, particularly when denying treatment would put the
individuals at risk. Consequently, such studies often involve self-selection of participants
into treatment groups. This self-selection comes at the price of the balancing of
confounding variables across groups that is associated with randomization (Heckman,
Ichimura, Smith, & Todd, 1998). In addition, when self-selection occurs systematic
differences may exist between the groups that may confound the relationship between
treatment and outcome. Therefore, treatment assignment is likely to violate the ignorable
treatment assignment assumption (ITAA), which states that assignment to any treatment
condition is independent of outcome (Rosenbaum, 1984). Consequently, violation of the
ITAA constitutes a selection bias that can pose a significant threat to the internal validity
of the research findings. Moreover, this selection bias, if left unchecked, weakens the
ability to draw conclusions on the causal counterfactual, which is the outcome of

participants had they been in a different treatment condition.



Traditional approaches to controlling for these potentially confounding influences
often involve multivariate analyses, which statistically control for the influence of
covariates on the outcome. This approach will lead to unbiased estimates of the treatment
effect so long as the ITAA is not violated and the model is appropriately specified
(Rosenbaum, 1994). However, the ITAA is analogous to the ordinary least squares
regression assumption of independence of the error term from all independent variables.
When treatment is included in a multivariate analysis as a dichotomous independent
variable, this assumption of independence is violated when ITAA does not hold, because
it results in dependence between the error term and an independent variable.
Consequently, estimates of treatment effect will be biased (Guo & Fraser, 2010).
Therefore, this traditional method of statistical control of covariates is often inappropriate
for quasi-experimental and observational designs. Propensity score analysis was
developed as a means to address such a problem (Rosenbaum & Rubin, 1983). It is a set
of procedures that allow the researcher to account for the differences between groups that
are typically associated with observational and quasi-experimental research.

Within the general public, and even within the treatment field, addiction is a
concept that virtually everyone has an opinion on, yet where agreement is lacking
regarding what it truly is. Accordingly, the varying conceptions of addiction reflect the
underlying assumptions regarding the factors contributing to the origins, continuation,
and elimination of the addictive behavior. There also does not seem to be consistent

agreement on which behavioral disorders can and cannot constitute an addiction.



The National Association of Alcoholism and Drug Abuse Counselors defines
addiction as a brain disease (National Association of Alcoholism and Drug Abuse
Counselors, 2013). Such a conceptualization reflects a growing body of research that
shows the role of, and effect on the brain associated with addiction.

The American Society of Addiction Medicine also focuses on the role that brain
circuitry plays in addictive behaviors (American Society of Addiction Medicine, 2013).
They indicate that addiction brain circuitry manifests itself in biological, psychological,
and social dysfunction, which leads an individual to seek reward and/or relief through
their addictive behavior. This definition suggests that addiction has physiological,
cognitive, and emotional, as well as social components. Kranzler and Li (2008) indicates
that due to the multiple components of addiction, it crosses disciplines, including biology,
psychology, sociology, and pharmacology.

Various twelve-step organizations, such as Alcoholics Anonymous and Gamblers
Anonymous, define addiction as an illness (Alcoholics Anonymous , 1972; Gamblers
Anonymous, 2013). These organizations hold that the addictive behavior will continue to
progressively worsen unless the behavior is completely abstained from. This view is in
contrast to others that hold that the addictive behavior can become responsibly
moderated.

Addiction is sometimes viewed as an umbrella term that covers disordered usage
of drugs and alcohol as well as other behaviors such as gambling, shopping, and sexual
activity. However, in other instances addiction can be more narrowly defined as only

pertaining to drugs and alcohol. The American Psychological Association defines



addiction as a condition in which a person must take a substance to avoid psychological
and physical withdrawal (American Psychological Association, 2013). This
conceptualization also includes issues such as a physical dependence, as well as building
up a tolerance to the substance, which are concepts that are generally associated with
alcohol and substance abuse. However, issues of withdrawal have also been associated
with other behavioral addictions, such as pathological gambling (Rosenthal & Lesieur,
1992).

The American Psychiatric Association’s Diagnostic and Statistical Manual of
Mental Disorders (DSM) through its iterations has shown an evolution of the
conceptualization of addictive disorders. Prior to the latest edition, the DSM-5, the DSM
has emphasized the dependence aspects of addictive disorders; in fact, it used the term
dependence in lieu of the term addiction (Kranzler & Li, 2008). However, the fifth
edition of the DSM has seen significant changes to these diagnoses. There has been a
growing disenchantment with the choice of the term dependence in the DSM, as physical
dependence and its associated tolerance and withdrawal is a phenomenon often also
found with appropriate usage of medication (Courtwright, 2011; O’Brien, Volkow, & Li,
2006; O’Brien, 2011). Moreover, this conceptualization largely excluded non-substance
behavioral addictions, such as gambling. Among the major changes in the DSM-5 was
the introduction of a new category of behavioral addictions, to which gambling was the
first addition (American Psychiatric Association, 2013). This move is often viewed as the
first step in the inclusion of other behavioral addictions, such as internet addiction

(Holden, 2010).



When viewing addiction as a phenomenon that transcends alcohol and substance
misuse researchers have identified elements that seem to be hallmarks of addiction.
Shaffer (2011) identified three aspects of a behavior that go towards identifying it as an
addiction. According to Shaffer, for an addiction to exist, the following three
characteristics must be present: the addictive behavior is motivated by emotions, the
behavior is continued despite negative consequences, and the person is experiencing
some level of loss of control over their behavior.

Statement of the Problem

Until very recently, the implementation of propensity score matching has dealt
with matching across two groups. This lent itself to studies that involved the comparison
of a treatment and a control group. However, these methods were not fully conducive to
the comparison of multiple treatment groups. Recent advances in statistics have provided
approaches to generate propensity score matching procedures that can address
comparisons of more than two groups (Bryer, 2013; Rassen et al., 2013). As these
methods are relatively new, the current literature lacks examples of practical
implementations of these methods.

Across the social sciences, research related to the treatment of problem gambling
continues to lag far behind the evidence base surrounding other addictive disorders,
particularly alcohol and substance abuse. Moreover, gambling addiction is a problem that
can have significant adverse consequences, individually, interpersonally, as well as
socially. Therefore, treatment must be available that utilizes evidence-based practices, so

as to ensure that this problem is addressed in an efficacious manner.



Purpose of the Study

As an application of a multi-group propensity score analysis, this study seeks to
compare the effectiveness of three common psychotherapeutic orientations, solution
focused brief therapy (SFBT), time limited psychodynamic therapy (TLPD), and
cognitive-behavioral therapy (CBT) for the treatment of gambling problems. CBT
treatment methods have well-documented effects in the treatment of gambling problems.
However, very little empirically based knowledge exists on the application of SFBT and
TLPD in this area. Consequently, in addition to adding to the literature regarding a three-
group propensity score analysis, this study also seeks to add to the literature by
determining whether these relatively unstudied problem gambling treatments can be
equally as effective as the well-studied cognitive-behavioral approach.

The first component of this study will explore whether various factors help to
explain the particular therapeutic selections of the participants. The study will include the
following variables in relation to treatment selection: age, gender, stages of change, co-
occurring psychological disorders (depression, post-traumatic stress disorder, anxiety,
and mood disorder), initial level of psychosocial functioning, and severity of gambling
problems. Moreover, it will explore whether the problem gamblers in this study are
disproportionately selecting any of the treatment options.

The second component will analyze whether each of the treatments is effective
and the relative effectiveness of each treatment. Particularly, the study will examine
short-term improvement in psychosocial functioning through the first five sessions of

treatment.



Research Questions

The following three research questions will be addressed:

1) Is therapeutic selection explained by various demographic and psychological
indicators? Are there certain subgroups of problem gamblers that may prefer one type of
therapy relative to others?

2) Overall, do problem gambling therapy clients have particular therapeutic
preferences? Are they selecting each of the three therapies in equal proportions?

3) Are these three psychological interventions for problem gambling effective in
reducing overall psychosocial distress? Are the interventions equally effective?
Definitions

Propensity scores are the conditional probabilities of receiving a particular level
of treatment given a set of pre-treatment covariates. Propensity score analysis refers to
any of a set of statistical procedures involving the utilization of propensity scores in the
calculation of a treatment effect.

Pathological gambling is a disorder from the Diagnostic and Statistical Manual
IV-Text Revisions (DSM-IV TR) and is assigned according to a set of criterion therein
(American Psychiatric Association, 2000). Gambling disorder is the diagnosis in the
current, 5™ edition of the DSM (American Psychiatric Association, 2014). Problem
gambling is defined as gambling behavior that is having significant adverse consequences
on the psychosocial functioning of the individual engaging in the behavior. Therefore,
problem gambling is a term that encompasses both diagnosable as well as sub-clinical

levels of disordered gambling behavior.



For the purposes of this paper, addiction will be viewed as a psychological
disorder with multiple epidemiological influences. It will also be viewed as having
psychological, interpersonal, physical, and social consequences. It is also viewed as a
concept that applies to behaviors beyond substance abuse, which share common
characteristics, as outlined by Shaffer (2011). Further, addiction will be held as a
treatable disorder. Therefore, gambling addiction is used to describe the underlying
psychological condition that leads to disordered gambling behavior.

Psychotherapy refers to any of various forms of treatment consisting primarily of
talk-based interventions for psychological disorders, including problem gambling.
Review of the Literature

Propensity Score Analysis

Propensity score matching is a set of procedures designed to statistically
counteract the selection bias associated with non-experimental research (Rosenbaum &
Rubin, 1983). The procedure generally consists of two or three steps (Guo & Fraser,
2010). The first step in either case is the estimation of the propensity scores, which is
typically achieved through logistic regression. The logistic regression produces a
conditional probability that an individual will be in the treatment, as opposed to the
comparison group. These probabilities become the propensity scores. Propensity scores
reduce multidimensional covariates into a single value. Therefore, a treatment and a
comparison participant with comparable propensity scores are considered to be balanced
on the vector created by the combination of the covariates. It should also be noted that in

addition to logistic regression, propensity scores can also be estimated through



discriminant function analysis or by OLS regression where the propensity score is the
predicted value when a binary, dummy outcome representing treatment group is
regressed upon the observed covariates (Holmes, 2014).

A critical component of this step of the process is adequate specification of the
logistic regression model. In other words, the selection of variables to include in this
model plays a large role in determining how well the propensity scores will balance
groups. Data simulations have shown that propensity score matching can exacerbate the
bias produced by unmeasured covariates, so long as these unmeasured covariates vary
independently of those being measured and included in the propensity score estimation
model (Brooks & Ohsfeldt, 2013). There is some debate as to whether to include in the
propensity score estimation model all measured covariates, only those related to
treatment selection, only those related to outcomes, or only those related to assignment
and outcome (Austin, 2011). However, it has been demonstrated that propensity scores
can be estimated more effectively when including variables associated with the outcome
variable, and not only those that are believed to simultaneously impact selection and
outcome (Cuong, 2013). Further, it has also been argued that a characteristic that varies
between treatment groups and has no influence over the outcome(s) will not bias the
estimates of treatment effect (Tanner-Smith & Lipsey, 2014).

After estimating the propensity scores, determining if balance has been achieved
is another important step in the process. There are a number of ways to check balance,
including: significance tests, standardized differences, percent reduction, and graphical

methods (Holmes, 2014). Significance tests, for continuous variables, include F and t



tests, or the Mann-Whitney test can be used if the distribution is non-normal. For
categorical covariates, chi-square tests of independence can determine if significant
differences exist. Standardized mean differences of each covariate between groups can
reveal which covariates significantly differ between groups, as well as be used to
determine whether or not post-matched groups are balanced on the observed covariates
(Kuss, 2013). Additionally, an advantage of assessing standardized differences is the
ability to determine relative imbalance among the covariates. Percent reduction deals
with calculating the proportion of the differences in observed covariates between groups
that is reduced through matching. Finally, graphical procedures, such as Q-Q plotting
determine balance through comparing the distribution of the propensity scores across
groups.

If through matching the systematic differences in the baseline covariates have
been removed then the propensity score model is considered to be adequately specified
(Austin, 2011). Sensitivity analysis can also be conducted to search for hidden bias in the
propensity score estimation that may indicate the omission of a significant covariate
(Rosenbaum, 2002). If satisfactory balance is not achieved, Holmes (2014) recommends
adding relevant covariates or assessing and correcting for non-linear relationships, which
may require data transformations.

For the three-step procedures, the second step is the selection and implementation
of a matching procedure. Once propensity scores have been estimated, there are various

categories of strategies for matching participants once the propensity scores have been
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calculated, including: greedy matching, optimal matching, and fine balancing (Guo &
Fraser, 2010).

Greedy matching procedures include: Mahalanobis metric, nearest neighbor, and
caliper matching (Guo & Fraser, 2010). Mahalanobis metric matching procedures predate
propensity score matching (Cochran & Rubin, 1973). These initial procedures involved
matching participants based on Mahalanobis distances, or the multivariate distance of a
participant from a common point. With the introduction of propensity scores,
Mahalanobis metric matching was expanded to include propensity scores as an additional
covariate. Nearest neighbor matching procedures involve matching participants across
groups based on minimum absolute difference in propensity scores. These procedures can
either involve a 1:1 match, or a 1:n match where a participant in the treated group can be
matched to multiple controls. Caliper matching extends nearest neighbor procedures by
placing a constraint on the maximum allowable distance between propensity scores. In
traditional nearest neighbor approaches, a match will still be made even if there is a
relatively large discrepancy between propensity scores so long as it is the closest possible
match. This combination of nearest neighbor and caliper matching begins by randomly
ordering treatment and comparison participants. Then, in order, treatment participants are
matched with the closest control so long as the match is within the predetermined caliper.
The caliper can vary, though 0.25 standard deviations of the propensity scores is a typical
value, with tighter calipers resulting in reduced bias but increased unmatched participants
(Lunt, 2014). Further, an analysis of propensity score matching among three groups

compared calipers in increments of 0.1 and found that 0.2 was optimal in yielding
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estimates of treatment effect (Wang et al., 2013). Related to this idea of increasing the
precision of matches, it has been shown that the more precisely propensity score
matching balances groups on the observed covariates, the greater the risk for loss of data,
which can be both a statistical and financial issue (Golinelli, Ridgeway, Rhoades, Tucker,
& Wenzel, 2012). This nearest neighbor within a caliper procedure has gained popularity
as the matched samples can be analyzed using virtually any multivariate statistical
procedure. In fact, a major advantage of these procedures is the ability to implement
relatively simple post-matching analyses, such as a paired samples t-test, which further
makes these procedures accessible to most clinical researchers (Cotton, Cuerden, &
Cook, 2011). Finally, greedy matching procedures can also include a combination of the
nearest neighbor within a caliper and Mahalanobis metric matching procedures.

One of the primary drawbacks to the greedy matching procedures is the
requirement of significant overlap in propensity scores between the treated and
comparison participants (Heckman, Ichimura, Smith, & Todd, 1996). Without this
common support region of scores there can be a significant loss in data through
unmatched participants.

As opposed to greedy matching procedures, which match each treatment
participant sequentially with its closest match without regard for future matches, optimal
matching procedures do not take this sequential approach, which can result in more
precise overall matching (Rosenbaum, 1989). In other words, optimal matching
procedures are focused upon creating matches that contribute to the minimum total

distance in propensity scores, as opposed to minimum distances within individual
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matches. There are three general strategies to optimal matching: pair matching, variable
matching, and full matching. Similar to nearest neighbor matching, pair matching and
variable matching create 1:1 and 1:n matches, respectively. With full matching, not only
are treated participants matched to one or more control participants, but control
participants are matched to one or more treated participants (Rosenbaum, 2002).

Fine balancing is a relatively new approach to matching (Rosenbaum, Ross, &
Silber, 2007). Unlike greedy and optimal matching, which use a single propensity score
to balance groups, fine balancing involves balancing groups based on a nominal variable.
Fine balancing is a procedure that is used in conjunction with propensity score matching,
and involves balancing a particular covariate across groups rather than between
individual participants.

In addition to the aforementioned matching procedures, there are also
nonparametric approaches to propensity score matching. A primary advantage of
nonparametric statistical procedures is their ability to provide accurate statistical
estimations when the assumptions regarding the normality of the underlying populations
cannot be upheld (Hollander, Wolfe, & Chicken, 2013). Kernel-based matching is an
approach to propensity score matching that utilizes nonparametric regression (Heckman,
Ichimura, & Todd, 1998). Kernel-based matching produces one-to-many matches, which
involves weighting matches based on closeness of propensity scores. Kernel-based
matching has been shown to be equally effective as 1:1 matching when there are
sufficient control participants but more effective when number of control participants are

equal to or less than the number of treated participants (Berg, 2011). Semiparametric
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propensity score estimation techniques have also demonstrated value when assumptions
related to normality are violated (Lehrer & Kordas, 2013). Random forest classification is
a nonparametric procedure designed to predict group membership based on a series of
covariates, which has successfully been applied to propensity score estimation (Watkins
etal., 2013).

The final of the three steps is the post-matching statistical analysis. As discussed
earlier, a primary benefit to greedy matching is that multivariate analyses may be applied
to determine whether treatment effects truly exist after balancing the groups on the
observed covariates. Another analytical approach using propensity scores involves the
stratification of participants. Through this approach, participants are divided into strata,
often quintiles, based on propensity score. Mean differences are then calculated within
each stratum, which are then averaged together to estimate the overall treatment effect.
With optimal matching, unlike greedy matching, special considerations must be taken as
to which post-matching analyses are appropriate (Rosenbaum, 1989). For full and
variable matching procedures, the Hodges-Lehmann aligned rank test can be used to
estimate the average treatment effect. Finally, optimal match pairs can be subject to a
special type of regression adjustment whereby the difference on the outcome variable
between a matched treatment and comparison participant is regressed on the difference
between the observed covariate(s). There is also an analytic technique that combines the
Hodges-Lehman procedure with the regression adjustment (Fraser & Guo, 2010).

However, not all propensity score techniques involve a matching procedure. For

the two-step procedures, statistical analyses are conducted using propensity scores as
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regression weights (Freedman & Berk 2008). However, if the causal model and/or the
propensity score estimation model are not adequately specified then this procedure can be
counterproductive through increasing random error.

Another facet of propensity score matching that has been explored is the usage of
bootstrapping procedures. A bootstrap procedure, which uses the mean propensity score
across bootstrap samples, has been shown to reduce the bias resulting from multiple
propensity score matching procedures (Bai, 2013).

In terms of practical applicability, propensity score matching has demonstrated
the ability to result in relatively unbiased estimates of treatment effect even for sample
sizes as small as forty (Pirracchio, Resche-Rigon, & Chevret, 2012). Therefore, this
procedure can be conducted in various settings where large amounts of data are not
available.

If conducted properly, propensity score analyses can be very beneficial to quasi-
experimental and observational research. It is a sophisticated yet elegant approach to
counteracting the selection bias that exists in the absence of randomization. By removing
this selection bias, the researcher is able to increase the internal validity of their findings
through better isolation of the effect of the treatment on the outcome, which is a critical
component of drawing conclusions regarding the causal effects of the treatment
(Campbell, 1957).

One of the major practical drawbacks of traditional propensity score analysis
procedures is the limitation of comparing only two treatment conditions, typically a

treatment and a control group. However, in practical research settings, comparisons are
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often drawn between multiple treatment groups. One approach to comparing multiple
groups using binary propensity score approaches is through the implementation of
pairwise comparisons of each treatment condition. However, simulation study has
demonstrated a significant bias associated with this procedure when significant treatment
effect heterogeneity exists (Rassen et al., 2013).

Imbens (2000) is generally credited with the initial work in extending propensity
score analysis to applications for multiple treatment groups. Imbens’ definition of the
generalised propensity score is the conditional probability of receiving a particular level
of the treatment given the observed covariates. This extension of the definition of
propensity scores allows for multi-group comparisons. Propensity scores in this context
are generally calculated through multinomial logistic regression, particularly when the
levels of treatment are qualitatively different (Baser, 2008). However, implementation of
multiple group propensity score analyses is relatively limited, particularly with regard to
practical applications.

As with binary propensity score analysis, multiple strategies can be used in the
implementation of the propensity score. One approach to utilizing multiple propensity
scores is to include them as independent variables within a multiple regression equation
along with dummy variables related to treatment received (Spreeuwenberg et al., 2010).
Additionally, both propensity score regression adjustment and propensity score weighting
procedures have been demonstrated to be effective in multiple group comparisons (Feng,

Zhou, Zou, Fan, & Li, 2012).
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Recently, statistical software packages have been created to conduct propensity
score matching across multiple groups (Bryer, 2013; McCaffrey et al., 2013; Rassen et
al., 2013). In particular, the TriMatch package was created for the R statistical software
specifically to compare three non-equivalent treatment groups (Bryer, 2013). TriMatch
begins by using logistic regression to calculate propensity scores. Several matching
strategies then exist based on minimizing the total standardized distance between
propensity scores within a given matched triplet. Matching options include matching
within a specified caliper and with specified ratios (e.g. 3:2:n or 2:1:n). The TriMatch
package also provides multiple means for checking the covariate balance achieved
through the matching process, including multiple graphical outputs. Finally, this package
performs analysis on the matched groups, using repeated measures ANOVA and a
Friedman Rank Sum Test. If either of these tests is found to be significant, a Wilcoxon
Signed Rank Test and three dependent sample t-tests are performed to assess differences
between individual groups.

Utilizing one of these multi-group matching procedures may result in more
precise estimates of treatment effect. Simulation has shown that such matching
procedures that utilize an algorithm to create matches across all comparison groups have
been shown to be preferable to pairwise approaches of comparing multiple groups in
terms of reducing bias and increasing covariate balance, particularly when treatment
effect heterogeneity exists (Rassen et al., 2013). Therefore, the TriMatch procedures have

been chosen for this application.
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Problem Gambling

Addiction, in a broad sense, affects a relatively large proportion of the general
population. Recent estimates indicate that over 10% of the adult American population
will develop a drug use disorder at some point during their lifetime (Compton, Thomas,
Stinson, & Grant, 2007). However, when expanding the definition of addiction to include
behavioral addictions, such as gambling, sex, exercise, and shopping, it has been
estimated that approximately 47% of the U.S. adult population may exhibit addiction-like
behavior (Sussman, Lisha, & Griffiths, 2011). This underscores the need for adequate
identification and treatment of addictive disorders, particularly given the profoundly
negative consequences these behaviors can have on the individuals experiencing them,
those around them, as well as society as a whole.

Gambling addiction is also a relatively common phenomenon. In fact, given the
often hidden nature of the disorder, rates of gambling addiction are likely much higher
than the general public perceives. Current estimates suggest that from 2% to 6% of the
population will develop significant gambling related problems during their lifetime;
moreover, an estimated additional 2% will develop diagnosable levels of gambling
problems during their lifetime (Kessler et al., 2008; Park et al., 2010; Penfold et al.,
2006a, b; Shaffer & Hall, 2001). Therefore, as many as approximately one in twelve
people will experience significant problems as a result of gambling at some point during
their lifetime. Moreover, these estimates are likely to increase with the introduction of the
changes to the gambling diagnosis in the DSM-V, most notably the decreasing of the

threshold for diagnosis (Weinstock et al., 2013).
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Gambling has become ubiquitous in the United States over the past several
decades. Casino gambling, in particular, has seen a dramatic increase. Annual revenue
from legal casinos in the United States has increased substantially over the past several
decades as more and more states have legalized casino gambling (Eadington, 1999). In
fact, between 1991 and 2006, casino revenue in the United States increased from 9 billion
dollars annually to 32 billion (Ozurumba, 2009). Although the total gross gambling
revenues in the United States decreased approximately 8% between 2007 and 2009,
coinciding with an overall downturn in the American economy, the revenue was still
greater in 2009 than in 2004 indicating a continuing upward trend in gambling
(Eadington, 2011). This dramatic increase in gambling revenues is being observed
outside of the United States as well, particularly in Europe, Asia, South Africa, and
Australia (Wynne & Shaffer, 2003).

Casino gambling, of course, is not the only form of gambling that is generating a
tremendous amount of revenue in the United States. State sponsored lotteries continue to
be the largest source of gambling revenue. According to the North American Association
of State and Provincial Lotteries (2014), in 2011 total lottery revenues in the United
States exceeded 63 billion dollars. Further, charitable gambling activities, those
conducted by non-profit organizations, generated approximately 1.3 billion dollars in
gambling revenues in 1997; however, it has been shown that as the availability of for-
profit gambling opportunities increases, the ability of non-profit organizations to generate

revenue through charitable gambling decreases (Dolan & Landers, 2006).
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Another major element related to the increase in overall gambling is the
proliferation of online gambling opportunities. Online gambling has increased
dramatically over the past few years, and internet gamblers may be particularly
susceptible to developing gambling problems (Wood & Williams, 2007). Furthermore,
internet gambling may be particularly attractive to younger people, which may suggest
that it will continue to grow as a preferred means of gambling (Wood & Williams, 2011).

Regardless of the particular form it takes, gambling in the United States is an
activity that people are spending a tremendous amount of money on each year. Further,
gambling behavior and the monies associated with it continue to increase. Therefore,
gambling is an activity that must be taken seriously, particularly as it relates to the
potential for a continued increase in associated problems.

Until very recently, pathological gambling was listed in the Diagnostic and
Statistical Manual of Mental Disorders within the category of impulse-control disorders,
along with other behavioral disorders such as kleptomania, pyromania, and intermittent
explosive disorder (American Psychiatric Association, 2000). However, clinical and
research experience have shown that disordered gambling behavior shares many common
characteristics with drug and alcohol misuse, including psychological and treatment
components (Ashley & Boehlke, 2012; EI-Guebaly et al., 2012; Potenza, 2006). Further,
similar neurological pathways and vulnerabilities have been implicated for both
substance abuse and gambling disorders (de Ruiter, Oosterlaan, Veltman, van den Brink,
& Goudriaan, 2012; Frascella, Potenza, Brown, & Childress, 2010; Koehler et al., 2013).

The alignment of gambling addiction with alcohol and substance use disorders will
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hopefully have the impact of further legitimizing gambling disorder as a valid condition
that will receive the recognition and resources it deserves.

Proposed changes have been enacted whereby the disorder was renamed from
“pathological gambling” to “disordered gambling.” It has also become re-categorized
with substance-related disorders (Holden, 2010; Petry, 2010). Additionally, the criterion
related to the committing of illegal acts has been eliminated from the list of diagnostic
criteria, and the threshold for diagnosis has been reduced from five of ten to four of nine
criteria (Mitzner et al., 2011). Other proposed changes, however, were not accepted into
the revisions of the DSM-V. For instance, Cunningham-Williams et al. (2009) advocated
for the expansion of criteria related to the withdrawal-like symptoms associated with
gambling.

Initial investigation of the impact of the removal of the illegal acts criterion and
reduction of the threshold for diagnosis indicates an improvement in diagnostic
classification without a reduction in the psychometric properties of existing measures,
such as the National Opinion Research Center DSM-IV Screen for Gambling Problems
(NODS; Petry et al., 2012). An initial investigation using gambling helpline callers
estimates that the changes will result in an increase in individuals meeting the diagnostic
criteria of as much as 11% depending on the setting (Petry et al., 2012; Weinstock et al.,
2013).

The legalization and growing availability of gambling is often viewed as having
various and far reaching social consequences (Barmaki, 2010). The most obvious

consequence is that as gambling opportunities increase so too will gambling behaviors.
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The opening of casinos has been associated with an increased in gambling frequency,
amounts of money lost gambling, as well as problem gambling behavior in the
surrounding areas (Jacques, Ladouceur, & Ferland, 2000; Room, Turner, & lalomiteanu,
1999). The fallout from the increased availability of gambling may occur relatively
quickly, and it will likely continue to increase over time. It has been estimated that a
majority of treatment seeking problem gamblers had developed significant gambling-
related problems within 2 years of beginning gambling (Lahti, Halme, Pankakoski,
Sinclair, & Alho, 2012). Further, the prevalence of pathological gamblers has been found
to continue to increase in areas where legal gambling has been available for extended
periods of time. Rates of pathological gambling may be as much as three times higher in
areas where legal gambling has been available for more than 20 years compared to areas
where legal gambling has been available for less than 10 years (Volberg, 1994).

This then raises the issue of whether states or countries that allow legalized
gambling have a social obligation to address issues of gambling addiction. Unfortunately,
governmental support for research and treatment are far from commensurate with the
growth in legal gambling (Pavalko, 2004). At the mental health agency level, there may
be a general lack of preparation by the agency for the anticipated increase in gambling
addiction that accompanies gambling expansion (Engel, Rosen, Weaver, & Soska, 2010).

Economic factors, such as high unemployment rates, are commonly cited as
reasons for the legalization of gambling (Argusa, Lema, Asage, Maples & George, 2010;
Richard, 2010). It is assumed that legalized gambling will generate much needed

revenues that can be allocated towards social betterment. However, the expansion of
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legalized gambling has been linked to negative financial impacts, such as a decreased
ability for families to financially save, particularly for low-income, low-education, and
urban families (MacDonald, McMullan, & Perrier, 2004). Further, legal casino gambling
has been found to be associated with increased local bankruptcy rates (Barron, Staten, &
Wilshusen, 2008; Nichols, Stitt, & Giacopassi, 2000). It has been estimated that the
availability of casino gambling increases bankruptcy rates by between 2% and 9%
(Boardman & Perry, 2007; Daraban & Thies, 2011). Research has also demonstrated a
link between states that have larger proportions of residents who visit out-of-state casinos
and increased bankruptcy rates (Garrett & Nichols, 2008). Gambling, in particular state
lotteries have been associated with greater social economic inequity (Freund & Morris,
2006). However, in certain jurisdictions, the introduction of legal casino gambling has
been associated with positive social and economic changes, including: increased funding
for public education, increased availability of health care services, and a decreased rate of
households relying on government financial assistance (Long, Johnson, & Oakley, 2011).
Therefore, though gambling may in fact generate revenues that are put towards good
causes, it is often the case that these revenues come at the cost of the overall financial
well-being of the constituent populations.

Research has also focused on how legalized gambling is perceived by local
residents. However, these studies on the perceptions of those living near casinos have
yielded mixed results. Despite the empirically demonstrated negative consequences of
available legalized gambling, it has been shown that people living near casinos generally

view them positively (Chhabra, 2007). However, other studies have demonstrated that
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following the introduction of a casino the perceptions of residents became less favorable
compared to prior to the casino’s introduction, as well as less favorable as the availability
of gambling remains in the community (Jacques, Ladouceur, & Ferland, 2000).
Individual perceptions of whether legalized gambling has had a positive or negative
impact seem to be linked to the individual’s perception of whether crime has increased
and whether the community has economically benefitted as a result of the introduction of
legalized gambling (Hsu, 2000). To this issue of increased crime, research has also
demonstrated that the opening of legal casinos may be associated with an increase in the
number of individuals with criminal histories coming to the area (Piscitelli & Albanese,
2000). Similarly, quality of life for those residents of area with casino gambling was
found to be related to perceived social impacts of the casinos. The less educated and
those living in urban areas reported perceiving more negative social impacts of the
casinos (Roehl, 1999). Therefore, the individual perception of the legalized gambling
seems to be related to the individual experience, which may relate to issues of social
equity.

As the extreme proliferation of gambling is a relatively recent phenomenon, the
full extent of the impact may not yet be fully understood. However, it seems relatively
clear that it leads to increased rates of gambling problems and the associated social and
economic difficulties. It also appears that these negative impacts of gambling are serving

to increase existing social inequities.
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For the individual, problem gambling is thought of as progressing through a series
of phases: winning, losing, and desperation (Lesieur & Custer, 1984). In the winning
phase the individual is beginning gambling behavior and often experiences varying
degrees of winning. The losing phase, as the name suggests, is characterized by the loss
of money, often lost in an attempt to recoup previous losses. In the desperation phase the
gambling has caused significant life problems, and the gambler is often driven to extreme
measures, such as illegal acts. Recently, these phases have been expanded to include a
fourth phase, hopelessness (Denure, Ford, Hillyard, Moore, & Scherer, 2006). At this
point, the problem gambler has become so overwhelmed by the consequences of their
gambling behavior that suicide often becomes a likely outcome.

Gambling addiction can have a variety of profoundly negative consequences.
Most obviously, the individual exhibiting the gambling behavior can struggle in a
multitude of ways, including financially and psychologically. Additionally, interpersonal
functioning is often significantly impacted. Also, individuals with whom the gambler has
a personal relationship are in many ways affected by this behavior.

Interpersonal difficulties are often associated with gambling addiction, as both a
precipitant and a consequent of the behavior (Callan et al., 2011; Downs & Wollrych,
2010; Reid et al., 2011). These interpersonal difficulties may relate to a number of
factors. Gambling has been referred to as the hidden addiction, as the lack of
recognizable physical signs as is seen with alcohol or drug use can facilitate concealment
of the behavior (Ladouceur, 2004). Furthermore, internet gambling, with its ease of

access and relative anonymity, may increase the extent to which gambling behavior can
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be concealed from significant others (Valentine & Hughes, 2012). Therefore, the secrecy
associated with gambling, both in terms of the behavior itself as well as the financial
difficulties the behavior has created, can be a contributing factor to interpersonal
difficulties. In fact, lying and concealing gambling behavior is a major factor associated
with diagnosing gambling disorder, as it is one of the criteria used in its diagnosis
(American Psychiatric Association, 2013). It is estimated that approximately 78% of
pathological gamblers lie to those around them regarding the extent of their gambling
(Toce-Gerstein et al., 2003). Pathological gambling has also been associated with
increased guilt related to the consequent deteriorating quality of interpersonal
relationships (Locke, Shillkret, Everett, & Petry, 2013). These interpersonal difficulties
may further contribute to the significant psychological difficulties faced by the
pathological gambler, which will be discussed later.

Another major issue related to gambling addiction is the large sums of financial
debt that can be amassed (e.g., Ciarrochi, 2002; Downs & Woolrych, 2010; Yip et al.,
2007). One study of pathological gamblers receiving inpatient treatment found that,
excluding home mortgages, 50% were more than $25,000 in debt, 10% were between
$50,000 and $100,000 in debt, and 18% were more than $100,000 in debt; furthermore,
pathological gamblers are nearly five times more likely to have declared bankruptcy than
individuals with no gambling problems (Ciarrocchi, 2002). In another study of
pathological gamblers within treatment, Teo and colleagues (2007) found a mean
reported debt of $102,735.45, with the largest debt being $1.5 million. Problem gamblers

often reported borrowing money from friends and family, thereby receiving what is
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termed a “bailout” (Tang et al., 2007). In addition to borrowing money directly from
friends and family, gamblers often take out loans from financial institutions, often in
response to the debt that they have incurred from their gambling (Brown, Dickerson,
McHardy, & Taylor, 2012; Tang et al., 2007).

Debt among pathological gamblers has been linked to significant mental health
issues. Individuals in debt have been found to exhibit more psychological disorders if
they are experiencing gambling problems than if they are non-gamblers (Meltzer,
Bebbington, Brugha, Farrell, & Jenkins, 2013). Further, these financial losses resulting
from gambling have been linked to a strong sense of shame that is often experienced by
pathological gamblers (Y1 & Kanetkar, 2011). Research has also found a significant link
between gamblers’ financial problems and suicidality, which is another major issue with
gambling addiction that will be discussed later (Meltzer et al., 2011; Wong et al., 2010a,
b). In fact, from posthumous studies of gamblers who have died by suicide, it is estimated
that between 47.2% and 100% had amassed gambling related debt at the time of their
death (Wong et al., 2010a, b). Further, among callers to a problem gambling hotline,
those that reported a risk of suicide (25.6%) were more likely to acknowledge financial,
as well as family, legal, mental, and substance abuse problems (Ledgerwood et al., 2005).
Therefore, financial issues can play a major role in the development of, and fallout from
gambling addiction.

Pathological gambling has also been associated with increased rates of criminal
behavior, most commonly crimes designed to acquire revenue (Meyer & Stadler, 1999).

Problem and pathological gamblers often resort to stealing in order to continue their
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gambling behavior, and often this stealing is from sources familiar to the individual, such
as friends, family, and the workplace (Cheah et al., 2008; Meyer & Stadler, 1999). In a
study of pathological gamblers, Meyer and Stadler (1999) found the most common forms
of illegal behavior admitted to were: fraud (37.7%), theft from the workplace (23.3%)),
embezzlement (21.7%), and theft from family (21%). Another study estimates that
between 20.7% and 23.5% of pathological gamblers admit to a history of illegal acts (Lee
et al., 2011). Estimates of histories of illegal acts among treatment-seeking gamblers have
been found to be lower (11.6%), which may indicate that those with criminal histories
may be less likely to seek treatment (Martin, MacDonald, & Ishiguro, 2013). The
prevalence and nature of this criminal behavior seems to speak to the desperation of the
situation that gamblers find themselves in, particularly as it relates to financial difficulty.
However, it has been found that of the diagnostic criteria for pathological gambling in the
DSM-IV-TR, the one related to the committing of illegal acts was the least commonly
endorsed (Molde et al., 2010). Further, as previously discussed, the current set of criteria
for gambling disorder in the DSM-V no longer contains a criterion related to illegal acts
(American Psychiatric Association, 2013).

Those engaging in problematic levels of gambling behavior are often divided into
two sub-groups based upon how they orient themselves towards the behavior. For many,
gambling is a coping strategy whereby the individual engages in the behavior to avoid
dealing with a negative emotional state (Wood & Griffiths, 2007). Such individuals, who
are often labeled as “escape” gamblers, generally engage in the behavior as a way to

numb themselves against some sort of underlying emotional dysregulation. These
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individuals generally tend to favor games of chance, such as slot machines. Conversely,
those labeled as “action” gamblers crave the high that they can receive from gambling,
and they generally tend to favor games of perceived skill, such as poker. This distinction
is often related to the gender of the gambler, with women and the elderly being more
commonly associated with the escape-type gambling and men with the action-type (Li,
2007; Odlaug, Marsh, Kim, & Grant, 2011; Potenza et al., 2001). However, this
distinction, also referred to as strategic and non-strategic gambling, is not always entirely
clear-cut, as one study found that over 40% of pathological gamblers regularly engage in
both types of gambling (Odlaug et al., 2011). However, identifying and understanding
this distinction may have implications for the proper treatment of gambling addiction
(Tang et al., 2007).

Certain demographic groups have been associated with an increased risk for
developing gambling-related problems. Also, various demographic factors have been
associated with differential gambling presentations. Moreover, factors have also been
identified that can help to understand the manifestations and course of gambling
addiction, as well as having implications for treatment.

Gender is a factor that has received much attention for its role in gambling.
Typical gender differences are found in patterns of gambling activities, types of gambling
related problems, and treatment seeking (e.g., Nelson et al., 2006; Nower &
Blaszczynski, 2006; Tang et al., 2007). Compared to male gamblers, female gamblers
begin gambling later in life, progress more quickly from first gambling experience to

problematic levels of gambling, have less gambling-related debt, and tend to prefer
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gambling on slot machines, as opposed to sports betting or card games (Crisp et al., 2004;
Nower & Blaszczynski, 2006; Tang, Wu, & Tang, 2007). Female gamblers have also
been found to bet in smaller denominations compared to men, and female pathological
gamblers have been found to earn significantly less income than their male counterparts
(Nower & Blaszczynski, 2006).

Gender also has implications for gambling treatment. Women have been found to
have begun gambling later in life, first attempted to quit gambling later in life, and have
gambled for a shorter duration by the time they enter treatment (Ladd & Petry, 2002).
Women have also been associated with greater gambling and financial problems at the
time of accessing treatment, as well as a greater readiness to change (Ledgerwood,
Wiedeman, Moore, & Arfken, 2012). Women pathological gamblers have been found to
be more likely to have accessed mental health treatment, and have been found to access
treatment later in life (Potenza et al., 2001; Tang et al., 2007). This may indicate a need to
more actively seek male pathological gamblers who are in need of treatment.

Women have also been found to present with differing gambling symptoms,
particularly men were more likely to meet the DSM criteria related to preoccupation,
illegal acts (DSM-IV-TR), and lost/hurt relationships/jobs, whereas women were more
likely to meet the criterion related to escaping personal problems (Crisp et al., 2000).
However, another study of adolescents found differences in symptom patterns in a
community sample but failed to find any differences in symptom endorsement among
male and female pathological gamblers in treatment (Faregh & Derevensky, 2011). In

either case, clinicians may need to be aware that men and women may present for
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treatment with different symptom patterns. Other clinical issues may also vary between
men and women. Women have been found to be more likely to indicate a desire to
prevent suicide as their reason for self-excluding from casinos, which is a process by
which an individual can bar themselves from entering a casino (Nower & Blaszczynski,
2006). Also, female pathological gamblers have been found to attempt suicide more
frequently than males; however, pathological gamblers who die by suicide have been
found to have an increased likelihood of being male (Martins et al., 2004; Potenza et al.,
2001; Wong et al., 2010a; Wong et al., 2010b). Further, women have been found to be
more likely to report resolution of their problems through treatment than men (Crisp et
al., 2000).

Ethnicity may also play a role in gambling addiction. A study of callers to a
problem gambling helpline found that Caucasian callers were more likely than African-
American callers to have previously sought mental health treatment; however, the study
found no significant difference in proportions reporting financial problems related to
gambling (Barry et al., 2008). One study looking at minority acculturation to the
dominant culture indicates that successfully assimilating into the dominant culture can be
a protective factor against problem gambling (Oei & Raylu, 2009). Also, ethnic
minorities are greatly underrepresented in gambling treatment (Volberg, 1994).

Age also seem to play a significant role in gambling behaviors. Age of gambling
behavior onset has been found to have an impact on gambling manifestation. Individuals
who began gambling in pre/early adolescence reported greater severity of psychiatric,

family/social, substance abuse problems, and suicidal ideation but no difference in
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suicide attempts (Burge et al., 2006). Individuals who experience late onset of
pathological gambling, after age 55, have been found to be less likely to have declared
bankruptcy, less likely to have a parent with a gambling problem, and more likely to
exhibit an anxiety disorder (Grant, Kim, Odlaug, Buchanan, & Potenza, 2009). Older
onset of gambling problems has also been associated with more severe psychopathology,
while younger onset has been associated with more severe gambling problems (Jimenez-
Murcia et al., 2010).

Current age is also a factor in gambling manifestation. Older adult pathological
gamblers have been found to have accumulated significantly higher debt (Kennedy et al.,
2005). However, recreational gambling among older adults has been found to have no
association with overall health and well-being (Desai, Maciejewski, Dausey, Caldarone,
& Potenza, 2004). Older adults have also been found to more often cite suicide
prevention as a reason for self-exclusion from casinos (Nower and Blaszczynski, 2008).
Rates of gambling among adolescents are estimated to be far greater than in the general
population (Gupta & Derevensky, 1998; LaBrie & Shaffer, 2007). Further, other
researchers have found that younger individuals who gamble may actually be at a
significantly higher risk for gambling-related problems, including suicidal ideation and
attempts, and low rates of seeking help for their gambling problems (Afifi et al., 2007;
Dowling, Clark, Memery, & Corney, 2005; Froberg et al., 2012; Martins et al., 2004;
Nower et al., 2004). One particular age-related subset of individuals, student athletes,
have been found to be associated with increased likelihood to engage in gambling

behaviors and have gambling-related debt (Bovard, 2008; Stuhldreher et al., 2007). The

32



interplay between age and gambling is, therefore, obviously a complex one whose
relationship may not necessarily be linear given the evidence that both the young and the
elderly may be at increased risk.

Research has also implicated exposure to gambling as a risk factor in the
development of gambling problems, particularly as it relates to early childhood exposure
to gambling (Reith & Dobbie, 2011). Complicating this issue somewhat is the research
that has implicated inherited genetic factors in the development of gambling addiction
(Slutske, Zhu, Meier, & Martin, 2010). Therefore, it is likely a combination of exposure
and genetic predispositions that contribute to the development of gambling problems.

Various personological variables have been associated with gambling addiction,
including impulsivity, interpersonal sensitivity, interpersonal distrust, poor coping skills,
lack of self-discipline, and a tendency to make decisions hastily (Reid et al., 2011).
Impulsivity, in particular, may play a moderating and a mediating role in the relationship
between life stress and gambling problems (Tang & Wu, 2012). Other personological
variables associated with gambling problems are neuroticism, low esteem from others,
and low family support (Taormina, 2009). Anger problems are also commonly seen
amongst pathological gamblers (Korman et al., 2008).

Gambling behavior has also been strongly associated with incarcerated
individuals, which may be an issue during incarceration as well as upon re-entry into
society (Williams & Walker, 2009). A study of incarcerated individuals found that nearly

16% had moderate to severe gambling problems (Turner, Preston, Saunders, McAvoy,
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Jain, 2009). Another study of adolescents in youth detention centers found that 18% met
the criteria for pathological gambling (Magoon, Gupta, & Derevensky, 2007).

Religion may also play a role in the development, or prevention of gambling
problems. Individuals that frequently attend religious services have been found to less
often develop gambling problems (Hoffman, 2000). Therefore, active religious affiliation
may be a protective factor for developing gambling problems.

Co-occurring disorders, both psychological and substance-related, have been
strongly associated with gambling addiction. The relationship between the two might be
very complicated, which is to say that co-occurring disorders might influence the
development and course, as well as be a product of gambling addiction. It has been
estimated that as many as 96.3% of pathological gamblers will develop at least one
World Health Organization Composite International Diagnostic Interview (CIDI)/DSM-
IV-TR disorder(s) during their lifetime (e.g., Chan et al., 2009; Gill et al., 2006; Kessler
et al., 2008; Lorains et al., 2011). Further, individuals who engage in non-pathological, or
social gambling have been found to have higher rates of psychiatric disorders compared
to non-gamblers (Westermeyer, 2008).

There is debate over whether mental health issues are generally a cause or a
consequence of problem gambling; however, the literature seems to suggest that the
mental health issues are likely more of a precipitant to the gambling (O’Brien, 2011).
From this perspective, the gambling is used as a coping mechanism for the preexisting
psychological difficulties. It has been estimated that for individuals who experience

pathological levels of gambling along with another lifetime mental health disorder,
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74.3% had at least one disorder that preceded the onset of the pathological gambling
(Kessler et al., 2008). This supports the idea that the gambling disorder is developed as an
attempt to cope with a mental health condition.

There is a broad range of disorders that are found to co-occur with gambling
addiction. A meta-analysis of research on gambling and co-occurring disorders found that
the following were the most commonly observed co-occurring mental health conditions:
any type of mood disorder (37.9%) and any type of anxiety disorder (37.4%) (Lorains,
Cowlishaw, & Thomas, 2011). In the National Comorbidity Study replication, Kessler et
al. (2008) found that among pathological gamblers, 38.6% also had major depressive
disorder or dysthymia, 55.6% also had a type of mood disorder, 60.3% also had a type of
anxiety disorder, and 14.8% also had Posttraumatic Stress Disorder (PTSD). These are
compared to rates of 19.1%, 20.8%, 28.8%, and 6.8%, respectively, for these four
psychological disorders found within the general population (Kessler et al., 2005). This
indicates that for the disorders identified by Kessler (2005; 2008), rates may be
approximately twice as high for pathological gamblers compared to the general
population. Among anxiety disorders, obsessive-compulsive disorder, in particular, has
been found to commonly co-occur with gambling addiction (Gonzalez-Ibanez et al.,
2003). Personality disorders have also been linked to pathological gambling. It has been
estimated that over 60% of pathological gamblers have at least one personality disorder,
with obsessive-compulsive, paranoid, and antisocial personality disorders being the most
common (Petry, Stinson, & Grant, 2005). Attention Deficit/ Hyperactivity Disorder

(ADHD) is another disorder that is gaining increasing amounts of attention for its
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relationship to gambling addiction, in part, because of the impulsive characteristics
commonly associated with both ADHD and pathological gambling (Duven, Unterrainer,
& Wolfling, 2012). Multiple studies have linked disordered gambling and ADHD, with
lifetime rates of ADHD have been estimated between 13% and 20% among those with
lifetime pathological gambling (Crockford & el-Guebaly, 1998; Kessler et al., 2008;
Rugle & Melamed, 1993; Specker et al., 2005). Furthermore, individuals experiencing
pathological levels of gambling are at a significantly increased risk for experiencing sub-
clinical levels of psychiatric symptoms other than those included in the diagnostic criteria
for pathological gambling (Boudreau, Labrie, &Shaffer, 2009).

These co-occurring mental health conditions have implications for clinical
presentation and treatment. Research supports that the rate of psychiatric disorders
increase with severity of gambling problems (Park et al., 2010). Similarly, among
individuals seeking psychiatric treatment, those exhibiting pathological gambling
presented with greater numbers of psychiatric disorders (Zimmerman, Chelminski, &
Young, 2006). It has also been found that as the number of co-occurring disorders with
which a client presents for treatment increases so too does the severity of gambling
problems increase (Soberay et al., 2013). Consequently, clinical assessment that focuses
on comorbid psychiatric conditions may lead to a better understanding of the gambling
problems with which a client presents.

In terms of substance use and misuse with gambling addiction, drug, alcohol, and
tobacco use have all been associated with the gambling disorder (Walther, Morgenstern,

& Hanewinkel, 2012). Lorains, Cowlishaw, and Thomas (2011) found that approximately
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58% of pathological gamblers also have a co-occurring substance use disorder. Similar to
mental health issues, substance use disorders may play a significant role in the
development as well as the perpetuation of gambling. In terms of treatment issues,
individuals in treatment for gambling problems who were also currently using alcohol
frequently presented with more severe gambling behavior, yet were equally responsive to
treatment (Stinchfield, Kushner, & Winters, 2005). Similarly, within treatment, substance
dependence is a major factor in differentiating those who present with pathological levels
of gambling from those presenting with sub-clinical levels (Namrata & Oei, 2009). Even
among substance abusers, those with gambling problems had greater rates of psychiatric
distress (Petry, 2000). Therefore, the presence of multiple addictive disorders may have
strong implications for problem gambling treatment.

Studies have repeatedly shown that a relatively large proportion of individuals
exhibiting gambling addiction have considered, attempted, or completed suicide, which
makes this a critical clinical issue for this population. Lifetime rates of suicidal ideation
and attempts among pathological gamblers have been estimated between 24.7% to 81.4%
and 6.3% to 32.7%, respectively (e.g., Battersby et al., 2006, Bu & Skuttle, 2012; Grall-
Bronnec et al., 2012; Ledgerwood & Petry, 2004; Park et al., 2010). Therefore, as many
as nearly one in three pathological gamblers will attempt suicide during their lifetime.
When looking only at the past twelve months, a study of problem gamblers found that
10.2% reported suicidal ideation and 2.4% reported suicide attempts during this time

period (Afifi et al., 2010). Research also supports that increased gambling severity is
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associated with increased risk for suicide (Brooker et al., 2009; Hodgins et al., 2006;
Langhinrichsen-Rohling et al., 2004; Ledgerwood et al., 2005).

Psychotherapy is the most widely studied and most commonly applied approach
to gambling treatment; moreover, psychotherapy has demonstrated effectiveness in the
treatment of gambling addiction on a number of gambling, psychological, and
interpersonal measures (e.g., Pallensen et al., 2005; Sharma & Sharma, 2012; Sylvain et
al., 1997). Also, studies have shown that individuals who have received treatment for
their gambling behavior have a decreased risk for suicide (Kennedy et al., 2005). A meta-
analysis of studies examining the outcome effect of psychological treatment of
pathological gambling found that of the 22 targeted studies, the meta-analysis found
psychological treatments were far more effective than no treatment at termination as well
as at follow-up periods beyond the termination of treatment (Pallesen et al., 2005). This
meta-analysis also found that cognitive-behavioral therapy was the most commonly
applied form of psychotherapy. Furthermore, Crisp et al. (2001) found that
psychotherapeutic treatment of problem gamblers can demonstrate effectiveness after as
few as five treatment sessions. In fact, one study found that a single-session psycho-
education group was associated with reductions in gambling problems (Petry, Weinstock,
Ledgerwood, & Morasco, 2008). However, it has been found that longer retention in
treatment is associated with more positive outcomes and greater satisfaction with
treatment (Toneatto & Dragonetti, 2008).

Delivery methods of therapy may be varied. Online-based support for problem

gambling has various advantages, including cost-effectiveness and easy access, and can
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range from psycho-education, peer-support networks, to professionally delivered
intervention (Griffiths & Cooper, 2003). For instance, cognitive-behavioral treatments
utilizing an internet-based format have demonstrated effectiveness in the treatment of
gambling problems (Carlbring, Degerman, Jonsson, Andersson, 2012; Castren et al.,
2013). Another study demonstrated that telephone counseling might be equally as
effective as face-to-face counseling interventions (Tse et al., 2013). Self-help workbooks
have also demonstrated effectiveness, but not as effective as face-to-face therapy (Petry
et al., 2006). These findings may be particularly relevant for those who live in
geographically isolated areas where treatment may not be available or for those who for
any other reason may not be able to utilize in-person treatment.

Psychotherapy is not the only form of treatment for gambling addiction. Various
medications have been identified as possible treatments for pathological gambling,
particularly those that target the neurotransmitters serotonin and dopamine (Potenza,
2008). However, in a study of treatment preferences among pathological gamblers,
medication was found to be the least desired of the available treatments, which included
numerous forms of psychotherapy (Najavits, 2011).

Other, informal methods may also be helpful for individuals to overcome
gambling problems. For instance, journaling has been found to be beneficial to problem
gamblers (Dwyer, Piquette, Buckle, & McCaslin, 2013). Self-exclusion is a non-
therapeutic approach whereby a gambler can voluntarily bar him or herself from entering

casinos. Self-exclusion has been associated with reducing gambling problems,
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Bar Charts for Positive Anxiety Screens for Each Group After Maximum Treat Matching

Boxplots of Pairwise Differences of Positive Anxiety Screens After Maximum Treat

Matching
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Boxplots of NODS Score for Each Group After Maximum Treat Matching
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Appendix B

Boxplots of Age for Each Group After Caliper Matching
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Bar Charts for Gender for Each Group After Caliper Matching
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Boxplots of Initial OQ-45 Score for Each Group After Caliper Matching
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Bar Charts for Positive Anxiety Screens for Each Group After Caliper Matching
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Boxplots of NODS Score for Each Group After Caliper Matching
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Appendix C

Boxplots of Age for Each Group After 2:1:n Matching
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Bar Charts for Gender for Each Group After 2:1:n Matching
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Boxplots of Initial OQ-45 Score for Each Group After 2:1:n Matching

Boxplots of Pairwise Differences of Initial OQ-45 Score After 2:1:n Matching
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Bar Charts for Positive Anxiety Screens for Each Group After 2:1:n Matching
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Boxplots of NODS Score for Each Group After 2:1:n Matching

Boxplots of Pairwise Differences of NODS Score After 2:1:n Matching
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Appendix D

Boxplots of Age for Each Group After 3:2:n Matching
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Bar Charts for Gender for Each Group After 3:2:n Matching
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Boxplots of Initial OQ-45 Score for Each Group After 3:2:n Matching
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Bar Charts for Positive Anxiety Screens for Each Group After 3:2:n Matching
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Boxplots of NODS Score for Each Group After 3:2:n Matching
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