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Abstract: Racial/ethnic disparities in mental disorders, including
pathological gambling disorder (PGD), may be either real or arti-
facts of how they are conceptualized and measured. We aimed to
assess racial/ethnic variation in the reliability of self-reported life-
time PGD determined by meeting �5 criteria of the Diagnostic and
Statistical Manual of Mental Disorders. Using community advertis-
ing, we recruited 15–85-year-old Caucasians (n � 225) and African
(American/other minorities (n � 87), who had gambled more than 5
times lifetime), for 2 interviews, held 1 week apart, about gambling
and associated behaviors. Results indicate substantial to almost-
perfect DSM-IV PGD reliability for Caucasians (� � 0.82) and
African Americans/other minorities (� � 0.68). Reliability for
symptoms and for game-specific disorders was fair to almost perfect
(� � 0.37–0.90). After adjusting results for confounding variables
and multiple comparisons, racial/ethnic variation in PGD and game-
specific reliability failed to persist. Implications exist for increased
attention to screening and prevention efforts critical to reducing
racial/ethnic disparities in PGD prevalence.
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There is growing evidence of the significance of race in
determining health outcomes (Williams et al., 2003).

Reports from the US Surgeon General (US Department of
Health and Human Services, 1999, 2001) and the Institute of
Medicine (2002) conclude that African Americans and other
racial/ethnic minorities receive disparate health and mental
health care at various stages along the continuum of care.

This continuum includes point-of-symptom recognition (or
prevention) through point-of-treatment or service provision
and also at several intervening critical junctures. For exam-
ple, compared with Caucasians, racial/ethnic minorities, par-
ticularly African Americans, disproportionately experience
differing psychiatric symptom presentation leading to clinical
bias and classification errors of over- and under-diagnosis
(e.g., for schizophrenia and certain affective disorders),
poorer health and mental health care access, inadequate
health and mental health treatment, and increased morbidity
and mortality (Blake, 1973; Lawson et al., 1994; Mukherjee
et al., 1983; Pope and Lipinski, 1978; Strakowski et al., 1993,
1995, 1996, 2003).

Algeria and McGuire (2003) challenge researchers and
psychiatric diagnosticians to rethink the “one size fits all” or
universalist framework for applying psychiatric criteria and
for understanding the psychiatric symptom-disorder relation-
ship. Such rethinking includes the adoption of a “relativist”
approach to understanding mental disorder for racially/ethni-
cally diverse populations. Adoption of such a framework
would require asking important questions of the existing
diagnostic criteria regarding the appropriateness of their ap-
plication to culturally diverse populations. Such movement
would, for example, entail a purposeful analysis of whether
there are differing criteria cut-points or symptom thresholds
for Caucasians versus African Americans and whether exist-
ing mental and substance use disorder criteria apply equally
well to various racial/ethnic groups (Canino et al., 1999;
Compton et al., 1996; Horton et al., 2000; Hicks, 2004;
Robins and Regier, 1991).

Although health disparity research specific to patholog-
ical gambling disorder (PGD) is in its infancy, there is
emerging epidemiological evidence suggesting that this dis-
order is not immune from such racial/ethnic variation in
prevalence (Cunningham-Williams et al., 1998, 2005; Petry,
2005; Welte et al., 2002). For example, in a national US
sample of residents aged 18 and older (n � 2631), Welte et
al. (2004) found that being African American, Hispanic, or
Asian (versus being Caucasian) was a significant risk factor
for gambling disorder, even after controlling for socioeco-
nomic status. Similarly, an analyses of gambling data in-
cluded in the National Epidemiologic Survey on Alcohol and
Related Conditions of 43,093 household and group quarters
residents (Petry et al., 2005) found that being African Amer-
ican and living in the Midwest or West, in addition to other
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sociodemographics (e.g., being divorced/separated/widowed
or middle-aged), were associated with increased risk for
PGD. Concurring with this finding of increased PGD risk for
African Americans are recent community-level studies of
household residents. For example, Cunningham-Williams
and colleagues recently reported that although only 20% of
the 913 study participants were African American, they
represented nearly half of those with DSM-IV PGD, indicat-
ing their vulnerability to this disorder in the context of
increased legal gambling opportunities experienced in the St.
Louis Metropolitan area (Cunningham-Williams et al., 2005).

In the absence of a “gold standard” for psychiatric
diagnoses, what is most widely accepted are the symptoms
codified in the Diagnostic and Statistical Manual of Mental
Disorders (DSM), first in its third edition (American Psychi-
atric Association, 1980) and changing with each version
through the latest DSM edition (American Psychiatric Asso-
ciation, 1994). It remains to be seen how the publication of
DSM-V, expected in 2010 or later, will reflect PGD, but
given PGD’s historical criteria modification in each DSM
edition �as well as a summary of presentations from a recent
DSM-V development committee meeting (http://dsm5.org/
conference4.cfm accessed 5/25/06)�, it is quite possible that
PGD criteria and/or the symptoms used to comprise them will
likely change again. Thus, psychometric data on DSM-IV
PGD may inform future refinements in PGD criteria.

Yet, to our knowledge, there are no data on the reli-
ability of PGD symptoms reported by African American
gamblers individually, or in comparison to Caucasian gam-
blers. Although there are a few investigations focusing spe-
cifically on whether DSM criteria capture the disorder in
general, most samples were treatment samples (Lesieur,
1988), samples of casino patrons (Fisher, 2000), pilot studies
(Beaudoin and Cox, 1999), or preliminary data (Toce-Ger-
stein, 2005). A notable exception is a study by Stinchfield
(2003), which used a general population sample in Minnesota
(n � 803) and clients sampled from 6 state-supported Min-
nesota gambling treatment programs (n � 259). That study
found that DSM-IV PGD had satisfactory internal consis-
tency reliability and construct and convergent validity. Al-
though these findings are promising evidence that DSM-IV
PGD, when operationalized into questions, is a psychometri-
cally sound standard for diagnosis, the sample used was 96%
Caucasian. Information on racial/ethnic variation in PGD is
critical to evidenced-based practice and research aimed at
improving our ability to detect disorder early and accurately,
and to ultimately reduce racial/ethnic disparities in mental
disorder through appropriately targeted and tailored interven-
tions for culturally diverse populations.

This is also the first report of racial/ethnic variation in
the reliability of game-specific disorder. In this study, we
developed 12 separate computer-derived algorithms to assess
DSM-IV PGD overall, and to assess 11 different categories of
game-specific disorder (e.g., slot/fruit machine disorder; lot-
tery disorder, etc.). For game-specific disorder assessment,
we applied all DSM-IV criteria to each of the 11 different
individual categories of gambling activity engaged in more
than 5 times lifetime and then determined the presence or

absence of racial/ethnic variation within them. Thus, we
aimed to test the following hypotheses: (1) Reliability of
DSM-IV PGD will not be significantly affected by racial/
ethnic variability; (2) Reliability of game-specific disorders
will not be significantly affected by racial/ethnic variability;
(3) Diagnostic reliability for PGD and game-specific disor-
ders will be substantial to almost perfect in this sample; and
(4) Change in PGD diagnostic status between the Test and
Retest interviews will not be significantly affected by race/
ethnicity.

METHODS
Between November 2003 and November 2004, using

community advertising and telephone screening, we recruited
315 individuals meeting age eligibility (i.e., ages 15–85;
mean � 46.8; SD � 17.0) and minimal gambling involve-
ment inclusion criteria (i.e., �5 times lifetime). Gamblers
participated in 2 telephone interviews occurring about 1 week
apart (i.e., 1-week test-retest; mean � 7.4 days; SD � 3.13;
range � 1–29). A different trained, nonclinician interviewer
drawn from a pool of trained interviewers who were blinded
to the previous interview data conducted each of the 2
interviews. Interviewers were purposefully rotated between
administering the test interview session and the retest inter-
view session for each case, to control potential interviewer
and social desirability biases and to broaden the experience of
the interviewers in what was required of them for conducting
each of the 2 administrations. Furthermore, interviewers were
instructed to not discuss or debrief any cases with each other,
but to do so with the Principal Investigator or the Study
Coordinator so as to not bias another interviewer who may be
conducting the retest interview for that particular case. Ad-
ditionally, to further prevent interviewer bias in upcoming
interviews, we used a Scheduler who was not a project
interviewer to schedule the interviews and to individually
notify each interviewer of which cases they were assigned.
Thus, given that we used different, blinded interviewers
rotating their interview administration across 2 separate time
periods, this study is essentially characterized as a “one-week
test-retest study with additional controls for interviewer bi-
ases” rather than an “inter-rater reliability study.”

We excluded from analysis reported herein those
who gambled more than 5 times but not on any one activity
(n � 1) and those who reported not being a gambler at both
interviews (n � 2), yielding a final data analysis sample of
n � 312. All interviews were audiotaped and randomly
selected for quality assurance review. Informed consent (and
parental consent/minor assent) was obtained before the first
interview and participants were paid for their time. All
procedures were approved by the Washington University
Institutional Review Board (IRB), with federal Certificate of
Confidentiality assurances.

Operationalization of DSM-IV PGD
This study used the Computerized-Gambling Assess-

ment Module (C-GAM©; Cunningham-Williams et al., 2003).
The C-GAM, a family of interviewer- and self-administered
computerized and paper/pen assessments, is the only assess-
ment package to date for screening problem gambling and
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diagnosing PGD using computer-derived algorithms accord-
ing to all PGD criteria-inclusive editions of the DSM, as well
as the 10th edition of the International Classification of
Diseases (ICD-10) (World Health Organization, 1993). The
C-GAM was initially developed in paper/pen format, using
10 focus groups and 108 pretests with funding to the first
author (R.C.-W.) from the National Center for Responsible
Gaming (Cunningham-Williams et al., 2000). Its computer-
ization and psychometric testing was further supported by 2
grants to the first author from the National Institute on Drug
Abuse of the National Institutes of Health, namely, the
Gambling and Comorbidity Study (GAMCO) and the Gam-
bling and Personality Profile Study (GAPP).

One of the unique features of the C-GAM is its ability
to provide separate PGD diagnoses for 11 different gambling
activity categories (e.g., card games, lottery, slot machines,
market betting, and games of personal skill such as golf or
bowling, etc.). It also queries the context of these gambling
and betting activities such as the different venues of play
(e.g., on the computer/internet, home, street corner, etc.),
social networks for gambling initiation and most recent gam-
bling activities, and alcohol- and drug-associated gambling.
For DSM-IV, the C-GAM uses 12 items to operationalize the
10 DSM-IV criteria. Additionally, the C-GAM queries the
ages of onset and recency for gambling symptoms, behaviors,
and associated problems. It provides additional clinically
meaningful data not captured by established diagnostic crite-
ria (e.g., gambling-associated “withdrawal-like” and disso-
ciative symptoms), treatment history, gambling wins and
losses, demographic data, and interviewer observations of the
gambler and of the interviewing condition. The C-GAM also
has several stand-alone components with essentially the same
core diagnostic items, but reformatted for different adminis-
tration types (Cunningham-Williams et al., 2005). For this
article, we report PGD from the C-GAM as determined by
DSM-IV only.

Test-Retest Interview Sessions
After telephone screening, enrollees were sent Univer-

sity-approved informed consent information, a study descrip-
tion, and 2 sealed respondent booklets corresponding to each
of the telephone interview sessions. Each booklet contained a
label across the seal with the date and time of the scheduled
telephone interview and an instruction to not break the
envelope seal until the interview begins. The respondent
booklet for the Test Interview Session contained cue cards to
aid in C-GAM administration (e.g., definition of gambling
and betting: “Now I’d like to ask about your experiences with
gambling, betting, and playing games for money or for
something else of value. This could be at the casino, on the
computer, at the track, on the street, at home, or any other
place. Please look at Card 3.” The envelope also contained
other study-related visual aids (e.g., Likert-scale response
categories) to accompany the other psychiatric assessments
administered. The interview session began with a verbal
telephone consent and any updates to locating information.
The test/retest attrition rate was 1.05% (n � 315/n � 301).
We also collected additional gambling information from the
South Oaks Gambling Screen (Lesieur and Blume, 1987); the

field’s most widely used gambling screener. DSM-IV drug
and alcohol abuse/dependence was measured with the
computerized drug and alcohol companion modules of the
C-GAM (C-GAM-DA; Cunningham-Williams and Books,
2003) and depression was assessed using the National Insti-
tute of Mental Health’s Center for Epidemiological Studies–
Depression Scale (CES-D; Radloff, 1977; Radloff, 1991).

For this study, we also used a mixed methods approach
for assessing reasons for inconsistent answers and gamblers’
reports of their understanding of interview questions using a
modification of the Discrepancy Interview Protocol (DIP)/
Debriefing procedure (For more detail see Cottler et al.,
1994). For psychometric studies where the same instrument is
used more than once (e.g. in a test-retest study), this discrep-
ancy and debriefing protocol allows a systematic exploration
of research participants’ discrepant responses to predeter-
mined interview items across multiple interview administra-
tions. It also allows researchers to evaluate research partici-
pants’ understanding of the intent of these predetermined
items. A separate, different interviewer is used for each
interview administration. Procedures are followed to ensure
that the subsequent interviewer is blinded to the data col-
lected in the preceding interview(s) until the time of debrief-
ing. At the terminal interview’s conclusion, the interviewer
checks if discrepancies actually did occur by reviewing the
hard-copy DIP Log from each of the interviews containing
the responses for those predetermined items. The interviewer
then queries respondents on their estimate of the correct
response (i.e., resolution) to that item given their discrepant
responses across the interviews. Original responses are never
changed, however the resolution response is recorded on the
DIP log. Then the interviewer records respondents’ answers
to what they thought the particular item meant using nondi-
rective probes of commonly used responses.

For this study, we modified the DIP/Debriefing proce-
dure by computerizing it, with the aim of making it more
efficient and minimizing potential errors in data collection
and discrepancy resolution. For example, the computer pro-
gram screen included columns that allowed a side-by-side
review of all original preloaded responses and a blank data
entry field for entering the resolved responses in cases of
discrepancy. Furthermore, we debriefed all diagnostic stem
questions where discrepancies occurred among all PGD di-
agnostic stem questions included in the C-GAM. We also
included a field for entering verbatim the reasons for discrep-
ant items. Only in those cases where the respondent could not
think of a reason, the interviewer followed a list of reasons
going down consecutively until the respondent endorsed a
reason. The order of items on the list of reasons was random-
ized across 3 separate lists and these lists were rotated every
month during data collection. We then asked the respondents,
for those particular discrepant items, what they thought was
the intent of the question being asked. For the majority of
respondents without discrepancies, we obviously did not
conduct debriefing, but we did ask the meaning of certain
preselected items to assess respondents’ understanding of the
item’s content. For this article, we present reasons for unre-
liable responses; however detailed information on the respon-
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dents’ understanding of the intent of items is beyond the
scope of the current report.

Additionally, although also not reported herein, half of
the sample was simultaneously enrolled in a parallel NIDA-
funded GAPP study where they received an additional, yet
semi-structured interview, administered by one of several
different clinicians, blinded to previous interview data. The
clinician interview randomly occurred 1 week before or 1
week after the 2 structured interviews in the GAMCO study.
Clinicians also queried 11 different DSM-IV Axis II disor-
ders using the computerized Structured Clinical Interview for
DSM-IV Axis II Personality Disorders (SCID-II) (First et al.,
1995).

Statistical Analysis
Data were analyzed using SAS version 9.1 (SAS Insti-

tute, 2004). �2 analyses described significant bivariate asso-
ciations among sociodemographic variables, including race/
ethnicity and PGD. We also used the simple �-statistic
(Cohen, 1960) to analyze the proportion of agreement cor-
rected for by chance between the test and retest interviews for
Caucasian and African American/other minority gamblers.
Individuals in the African American/other category includes
those who were either biracial, multiracial or of another
racial/ethnic minority and is referred to as African Ameri-
cans/other owing to their low representation (n � 15) in the
sample. Weighted �-statistics assessed reliability with values
ranging from a low of � � �1.0 (indicating poorest agree-
ment) to a high of � � 1.0 (indicating highest agreement).
Although there are several ways to classify levels of agree-
ment (Cicchetti et al., 2006), we use the earliest guidelines by
Landis and Koch (1977) because of their finer gradations in
the strength of agreement levels where � values �0.81 are
considered almost perfect, 0.61–0.80 are substantial, 0.41–
0.60 are moderate, 0.21–0.40 are fair, 0–0.20 are slight, and
� values �0 are considered poor (Landis and Koch, 1977). In
further understanding racial/ethnic variation in the reliability
of DSM-IV PGD, we adjusted for significant bivariate asso-
ciations with sociodemographics and for the potential instru-
mentation effects of being dually enrolled in the aforemen-
tioned GAPP psychometric study. Additionally, we used
Bonferonni post hoc corrections to statistically adjust the
p-values for game-specific disorders potentially attributable
to Type I error owing to multiple comparisons.

RESULTS

Sample Description
Table 1 summarizes the sociodemographic characteris-

tics of the data analysis sample (n � 312) overall and also
categorized by race/ethnicity. The sample was 27.9% mi-
nority (primarily African Americans at 23.1%), slightly
more female (55.8%), predominately middle-aged adults
(mean age � 46.8 years; SD � 17.0; range 15– 85). They
were fairly evenly split across 3 of the 4 marital status
categories, with 34.7% being never married, with an av-
erage of 1.59 children (SD � 1.64). Nearly the entire
sample had a high school or higher education (94.3%), yet
35% of the sample was currently unemployed. Annual house-

hold incomes were fairly evenly distributed among the 4
levels with lowest (�$25,000) being 28.2% and highest
(�$75,000) being 21.3%.

There were several significant associations of race/
ethnicity and other sociodemographics. Namely, African
Americans were significantly younger (mean � 42.6; SD �
14.4 vs. mean � 48.35; SD � 17.6) and more often never
married (47.7% vs. 29.8%). Compared with Caucasians, Afri-
can Americans in this sample were more often city dwellers
(54.0% vs. 29.3%), less likely to live in their own house or
apartment (74.7% vs. 88.4%), and more often poor, with
nearly half of them reporting annual household incomes less
than $25,000 (48.8% vs. 20.4%).

Change in Prevalence in Gambling
Symptom Reporting

Of the 12 symptoms operationalizing the 10 DSM-IV
PGD criteria, there was a statistically higher proportion of
African Americans (versus Caucasians) at the Test interview
endorsing: preoccupation (�2 � 14.57; p � .0001), chasing
losses (�2 � 6.35; p � .01), inability to control or stop
gambling (�2 � 4.88; p � .03), relying on others for a
financial bail-out (�2 � 4.77; p � .03), having gambling that
interfered with their responsibilities (�2 � 4.82; p � .03), and
being involved in illegal behaviors because of gambling
(�2 � 8.93; p � .003).

The majority of the sample was consistent in their
symptom reporting between the Test and Retest Interviews.
Of the 55 gamblers who changed their gambling symptom
reports at the Retest Interview 1 week later (i.e., 18.4%
discordance), change was primarily in the direction of a
reduction in symptoms. The only remaining variation in
symptoms at the Retest interview was the significantly higher
proportion of African Americans who endorsed chasing
losses (�2 � 7.99; p � .005), relying on others for a financial
bail-out (�2 � 4.66; p � .03), and having gambling that
interfered with their responsibilities at home, work or school
(�2 � 7.61; p � .006), with the additional symptom of
giving up or reducing activities to gamble or bet (�2 �
4.07; p � .04).

Table 2 shows that the total gambling symptom prev-
alence decreased from the Test and Retest interviews
(mean � 2.78; SD � 3.45; mean � 2.46; SD � 3.28,
respectively). African Americans had a significantly higher
number of gambling symptoms at the Test interview (mean �
3.74; SD � 3.64) compared with Caucasians (mean � 2.42;
SD � 3.32; t � 2.87; df � 135; p � .005), yet their severity
level was more comparable with only slight racial/ethnic
variation at the Retest interview.

We were also interested not only in racial/ethnic vari-
ation in the net change in symptom reporting across groups,
but more precisely, variation in how each individual gambler
changed in their endorsement of each symptom between the
Test and Retest interviews. This percent change ranged from
a low of 3% (for committing illegal acts) to a high of 14%
(for gambling to escape problems or a dysphoric mood), all in
the direction of a reduction in symptoms by the Retest
interview. Compared with Caucasians, African Americans
had the largest percent reduction in their individual symptom
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reports, specifically for preoccupation (�2 � 10.6; p � .001),
gambling to escape problems (�2 � 5.85; p � .02), inability
to control or stop gambling (�2 � 6.81; p � .009) and
lying/deceit about gambling behavior (�2 � 3.77; p � .05).

Given that there were no diagnostically indeterminate
cases because of missing data on specific criteria at both
interviews, we classified the sample into 3 mutually exclusive
groups based on the number of positively endorsed DSM-IV
PGD criteria at the Test interview: those meeting criteria
(PGD: �5 criteria, 27.0%), subsyndromal cases (Sub-Thresh-
old: 1–4 criteria; 33.9%) and those gamblers without prob-
lems (Non-Problem; 0 criteria; 39.1%). Table 2 also shows

that the reduction in symptoms primarily occurred among
gamblers with PGD who were largely represented among the
Subthreshold gamblers at the Retest interview.

Reliability in Gambling Symptom Reporting
Table 3 shows the proportion of agreement observed

and the findings supporting reliability in reports of DSM-IV
gambling symptoms in the substantial to almost-perfect range
for the total sample (� � 0.61–0.88) and moderate to almost-
perfect reliability specifically for Caucasians (� � 0.56–
0.90) and African Americans (� � 0.56–0.84). Statistically
significant racial/ethnic variation was also present for 3 of the

TABLE 1. Sociodemographic Characteristics by Race/Ethnicity at Test Interview (n � 312)

Characteristics

n (%)*

Statistic (df; p)
Total Sample

(n � 312)
Caucasian
(n � 225)

African American
(n � 87)

Gender �2 � 1.30 (1; 0.2547)

Male 138 (44.2) 104 (46.2) 34 (39.1)

Female 174 (55.8) 121 (53.8) 53 (60.9)

Age t � 2.96 (191; 0.0035)

Mean (SD) 46.8 (17.0) 48.4 (17.6) 42.6 (14.4)

Median age (range) 48.0 (15–85) 51.0 (15–85) 44.0 (18–74)

Highest education attained �2 � 5.58 (2; 0.0615)

Less than high school 18 (5.8) 10 (4.4) 8 (9.2)

High school/GED 154 (49.4) 106 (47.1) 48 (55.2)

More than high school/GED 140 (44.9) 109 (48.4) 31 (35.6)

Current employment �2 � 0.03 (1; 0.8726)

Employed 203 (65.1) 147 (65.4) 56 (64.4)

Not employed 109 (34.9) 78 (34.7) 31 (28.4)

Current living arrangements �2 � 9.09 (1; 0.0026)

Own house/apartment 264 (84.6) 199 (88.4) 65 (74.7)

Someone else’s house/apartment/other 48 (15.4) 26 (11.6) 22 (25.3)

Current residence �2 � 16.56 (1; �0.0001)

City dweller 113 (36.2) 66 (29.3) 47 (54.0)

Suburban/rural dweller 199 (63.8) 159 (70.7) 40 (46.0)

Household income (past 12 mo) �2 � 26.71 (3; �0.0001)

Less than $25,000 86 (28.2) 45 (20.4) 41 (48.8)

$25,000–49,999 93 (30.5) 70 (31.7) 23 (27.4)

$50,000–$74,999 61 (20.0) 50 (22.6) 11 (13.1)

$75,000 or higher 65 (21.3) 56 (25.3) 9 (10.7)

Current marital status �2 � 19.44 (3; 0.0002)

Married 113 (36.3) 98 (43.6) 15 (17.4)

Widowed 20 (6.4) 12 (5.3) 8 (9.3)

Never married 108 (34.7) 67 (29.8) 41 (47.7)

Separated/divorced 70 (22.5) 48 (21.3) 22 (25.6)

Number of children t � �1.31 (155; 0.1938)

Mean (SD) 1.59 (1.64) 1.51(1.63) 1.78 (1.65)

Median (range) 1.0 (0–9) 1.0 (0–9) 2.0 (0–5)

Times married t � 2.50 (163; 0.0133)

Mean (SD) 1.0 (0.9) 1.0 (0.9) 0.76 (0.87)

Median (range) 1.0 (0–5) 1.0 (0–5 times) 1.0 (0–3 times)

Three people were excluded because of gambling fewer than 6 times on any one activity and/or being a nonplayer at the test interview or the retest
interview; the African American category includes gamblers who self-identify as biracial, multiracial, or other racial/ethnic minority (n � 15; 4.8%);
employed � both full part-time workers as well as students; not employed � unemployed due to termination, layoffs, disability, or retirement. Someone else’s
home/apartment or other category includes those living in a hotel, shelter, or halfway house (n � 2) as well as those living on the street or who consider
themselves homeless (n � 8).

*Values indicate n (%) values unless indicated.
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12 gambling symptoms, namely preoccupation, gambling to
escape problems, and inability to control or quit gambling,
wherein African Americans had moderate reliability on these
symptoms (� � 0.56–0.60).

Racial/Ethnic Variation in Diagnostic Reliability
When stratified by race/ethnicity, there were signif-

icant racial/ethnic differences in DSM-IV PGD at both the
test interview (�2 � 11.7; p � .003) and the retest
interview (�2 � 8.40; p � .038), with substantial to almost-
perfect reliability for Caucasians (� � 0.82; range � 0.76–
0.89; SE � 0.03) and African Americans (� � 0.64; range �
0.49–0.80; SE � 0.08) (Table 4). One of the additional
unique features of the C-GAM is its ability to provide an
individual diagnosis for each of 11 specific categories of

gambling activity. For each category, game-specific disorder
reliability was moderate to substantial ranging from � � 0.51
(Lottery disorder) to � � 0.77 (Card game disorder). The
only significant racial/ethnic variation in game-specific dis-
order reliability was for Slot/Fruit Machine disorder (� �
0.75), where reliability was almost perfect for Caucasians
(� � 0.81) and moderate for African Americans (� � 0.57).

We further examined change in reliability where racial/
ethnic variation was noted after separately adjusting for
potential confounding variables. Specifically, for determining
reliability of PGD overall, we adjusted for each separate
sociodemographic variable that significantly distinguished
Caucasians and African Americans in this sample. There still
was a minor race/ethnicity effect after controlling for house-

TABLE 2. Change in Symptoms and Diagnostic Classification from Test to Retest Interviews by
Race/Ethnicity (n � 299)

DSM-IV Diagnostic Classification and
Symptom Counts

n (%)*

Statistic (df; p)
Total Sample

(n � 312)
White

(n � 225)
African American†

(n � 87)

Test interview �2 � 11.65 (2; 0.0029)

PGD 71 (23.7) 46 (21.2) 25 (30.5)

Subthreshold 112 (37.5) 74 (34.1) 38 (46.3)

Nonproblem 116 (38.8) 97 (44.7) 19 (23.2)

Indeterminate 0 (0.0) 0 (0.0) 0 (0.0)

Retest interview �2 � 8.40 (3; 0.0384)

PGD 63 (21.1) 42 (19.4) 21 (25.6)

Subthreshold 121 (40.5) 81 (37.3) 40 (48.8)

Nonproblem 112 (37.5) 91(41.9) 21 (25.6)

Indeterminate 3 (1.0) 3 (1.4) 0 (0.0)

Mean symptom count at test interview (SD) 2.78 (3.45) 2.42 (3.32) 3.74 (3.64) t � �2.87 (135; 0.0047)

Mean symptom count at retest interview (SD) 2.46 (3.28) 2.21 (3.18) 3.10 (3.48) t � �2.00 (135; 0.0474)

*Values indicate n (%) values unless indicated.
†The African American category includes gamblers who self-identify as biracial, multiracial, or other racial/ethnic minority (n � 15; 4.8%).

TABLE 3. Proportion of Agreement Observed (Po) and Reliability (� ) of DSM-IV Gambling Symptoms by
Race/Ethnicity (n � 299)

DSM-IV Gambling Symptoms

Total Sample Among Caucasians
Among African

Americans*

Po � (95% CI) Po � (95% CI) Po � (95% CI)

Financial bail-out 0.97 0.88 (0.82–0.96) 0.98 0.90 (0.82–0.99) 0.94 0.84 (0.70–0.98)

Relationship problems 0.95 0.82 (0.74–0.91) 0.96 0.85 (0.76–0.95) 0.92 0.76 (0.59–0.93)

Lying or hiding gambling 0.92 0.80 (0.73–0.88) 0.94 0.85 (0.77–0.93) 0.87 0.70 (0.53–0.86)

Illegal acts to get gambling money 0.98 0.76 (0.59–0.93) 0.99 0.79 (0.56–1.00) 0.95 0.72 (0.47–0.98)

Preoccupation 0.91 0.75 (0.66–0.84) 0.95 0.83 (0.74–0.93) 0.82 0.60 (0.42–0.77)

Cannot control or quit or cut down 0.90 0.74 (0.66–0.83) 0.93 0.81 (0.72–0.90) 0.82 0.59 (0.41–0.77)

Give up or reduce activities 0.93 0.74 (0.64–0.85) 0.95 0.78 (0.66–0.91) 0.88 0.66 (0.46–0.85)

Gambling to escape 0.87 0.73 (0.65–0.81) 0.91 0.79 (0.71–0.88) 0.78 0.56 (0.38–0.74)

Chasing losses 0.88 0.72 (0.64–0.81) 0.89 0.71 (0.60–0.82) 0.87 0.73 (0.57–0.88)

Interfere with responsibilities at home,
work, school

0.93 0.72 (0.61–0.83) 0.93 0.70 (0.56–0.85) 0.90 0.74 (0.56–0.91)

Restless or irritable 0.90 0.70 (0.60–0.80) 0.91 0.71 (0.59–0.83) 0.88 0.68 (0.50–0.86)

Tolerance 0.85 0.61 (0.50–0.72) 0.87 0.56 (0.42–0.71) 0.89 0.70 (0.52–0.88)

*The African American category includes gamblers who self-identify as biracial, multiracial, or other racial/ethnic minority (n � 15; 4.8%).
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hold income (�2 � 9.49; p � .049) and age (�2 � 15.06; p �
.005). Specifically across household income and race/ethnic-
ity categories, African Americans with the lowest house-
hold annual income (i.e., �$25,000) were the least reliable
(� � 0.59). With respect to age and race/ethnicity, African
Americans who were older adults (i.e., �60 years) were
the least reliable (� � 0.05), followed by those who were
middle-aged (i.e., 45–59 years; � � 0.45). Yet, after post
hoc correction, these results were no longer significant
(z-score � 1.84; p � .065).

Slot/Fruit Machine disorder was the only game-specific
disorder among the 11 different categories of games showing
racial/ethnicity disparity in reliability; with African American
gamblers having significantly lower reliability than Cauca-
sian gamblers. In fact, racial/ethnic variation persisted even
after controlling for urban or suburban residence (�2 � 7.34;
df � 2; p � .03), age (�2 � 25.2; df � 4; p � .0001), times
married (�2 � 16.7; df � 3; p � .001), and whether partic-
ipants were dually enrolled in the parallel GAPP validity
study and if enrolled, whether that clinical validation inter-
view came before or after the test-retest reliability interviews
(�2 � 9.79; df � 3; p � .02). Similar to the analysis of PGD
reliability overall, game-specific reliability varied by race/
ethnicity. Specifically, across race/ethnicity and age catego-
ries, African American gamblers who were middle-aged
(45–59 years) and older (�60 years) were equally reliable
(� � 0.18 for both age categories). In terms of multiple
marriages, African Americans who were married �2 times
were the least reliable (� � 0.14). Finally, across race/
ethnicity and study enrollment status, African Americans
who were enrolled in the parallel GAPP study and had their
reliability interviews randomly occurring before the clinical
validation interview were the least reliable (� � 0.04).
Similar to reliability in the overall PGD diagnosis, after
Bonferroni post hoc correction, racial/ethnic variation in the
reliability of Slot/Fruit Machine disorder failed to persist
(z-score � 2.54; p � .011 � 10 � .110).

Reasons for Unreliability
We used a modified DIP /Debriefing procedure to tease

out self-reported reasons why answers may be different when
asked at a subsequent interview. Only gamblers with discrep-
ant answers on at least one of the PGD diagnostic stem
questions (n � 136 discrepancies) were asked about discrep-
ant answers from the interviews. The most prevalent reason
given for discrepancies in the DSM-IV PGD symptoms was
having misunderstood the question asked (n � 92), followed
by not paying attention to the question when asked (n � 17),
and attributing discrepancies to errors in interviewer coding
or to the interviewer’s own misunderstanding of responses
given (n � 7). The remaining gamblers either did not know
why they gave an inconsistent answer (n � 6) or offered
another reason for the discrepancy (n � 14). Self-reported
reasons for discrepancies did not significantly differ by race/
ethnicity, other sociodemographics, or by PGD diagnostic
classification.

DISCUSSION
DSM-IV PGD, as operationalized by the C-GAM has

substantial test-retest reliability overall. Furthermore, the di-
agnosis applies equally well for Caucasians and African
Americans, with reliability falling in the moderate to almost-
perfect range, with moderate to almost-perfect reliability at
the symptom level as well for both groups of gamblers. When
inconsistent responses to diagnostic stem questions were
evident between time 1 and time 2, it was infrequent (�20%),
with inconsistencies not attributable to racial/ethnic variation.

All but one hypothesis was supported in that reliability
for game-specific disorders for African Americans, while fair
to moderate, was less than substantial for 6 of 10 game-
specific disorders assessed. However, our results showed that
this difference in reliability was not owing to racial/ethnic
variation. In fact, when modest racial/ethnic variation ap-
peared to persist for slot/fruit machine disorder, as well as for

TABLE 4. Proportion of Agreement Observed (Po) and Reliability (�) of DSM-IV PGD and Game-Specific
Disorders* by Race/Ethnicity (n � 299)

Gambling Disorder

Total Sample Among Caucasians
Among African

Americans
†

Po � (95% CI) Po � (95% CI) Po � (95% CI)

DSM-IV PGD 0.84 0.79 (0.73–0.84) 0.85 0.82 (0.76–0.88) 0.58 0.68 (0.56–0.81)

Card game (non-VDT) disorder 0.86 0.77 (0.69–0.85) 0.88 0.78 (0.69–0.88) 0.79 0.73 (0.57–0.88)

Slots/fruit machine disorder 0.82 0.75 (0.68–0.82) 0.86 0.81 (0.74–0.89) 0.68 0.57 (0.39–0.74)

Craps/dice game disorder 0.81 0.72 (0.59–0.85) 0.88 0.76 (0.55–0.97) 0.71 0.62 (0.41–0.83)

Parimutuel disorder 0.89 0.72 (0.57–0.88) 0.91 0.76 (0.60–0.92) 0.81 0.58 (0.16–1.0)

Sports disorder 0.85 0.69 (0.54–0.84) 0.85 0.68 (0.48–0.87) 0.86 0.71 (0.46–0.95)

Other casino game disorder 0.85 0.69 (0.54–0.84) 0.85 0.59 (0.36–0.82) 0.85 0.78 (0.57–0.98)

Bingo disorder 0.89 0.62 (0.44–0.81) 0.92 0.70 (0.50–0.91) 0.82 0.44 (0.13–0.75)

Video poker/VDT disorder 0.78 0.62 (0.50–0.75) 0.81 0.65 (0.51–0.79) 0.66 0.50 (0.24–0.76)

Other games/own personal skill
game disorder 0.86 0.58 (0.36–0.79) 0.88 0.64 (0.37–0.90) 0.80 0.45 (0.10–0.79)

Lottery disorder 0.79 0.51 (0.39–0.63) 0.85 0.58 (0.42–0.74) 0.63 0.37 (0.17–0.56)

*Reliability statistics were not able to be calculated for Market Betting Disorder due to small cell sizes (n � 11).
†
The African American category includes gamblers who self-identify as biracial, multiracial, or other racial/ethnic minority (n � 15; 4.8%).
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the overall PGD disorder, after we controlled for significant
confounding sociodemographic variables and made post hoc
corrections, these differences were no longer apparent. More-
over, gamblers primarily attributed their inconsistent re-
sponses to misunderstanding items, and this attribution also
failed to be distinguished by race/ethnicity.

There are several important limitations to consider.
First, this is a convenience sample of gamblers responding to
community-advertising for those gambling more than 5 times
at any point in their lifetimes. Thus, these findings may not be
generalizable to the general population of gamblers, treat-
ment-seeking gamblers, and to those currently experiencing
gambling problems. Also, the African Americans in this
sample had low educational attainment and were predomi-
nately very poor. Therefore, our African American sample
may not be representative of African American gamblers
or gamblers of other races/ethnicities. As this is the first
investigation examining racial/ethnic disparity in PGD
diagnostic reporting, these findings need to be replicated
using a more representative sample of gamblers with
racial/ethnic diversity.

It is important to coordinate these data with additional
psychometric data collected in the GAMCO and GAPP pro-
tocols and replicate these findings through the future work of
others. Moreover, there are likely additional confounding
variables that may help shed light on the possibility of
racial/ethnic variation in PGD reliability. Furthermore, future
research may need to examine PGD as a multidimensional
(rather than categorical) construct assessing whether there are
different cut-points or profiles of gamblers by race/ethnicity.

CONCLUSIONS
Despite these limitations, DSM-IV PGD as operation-

alized by the C-GAM may be useful as it provides important
information on the symptoms that comprise current criteria,
does so for specific gambling categories, and generally per-
forms equally well for Caucasians and African Americans.
Although a game-specific diagnosis is not yet officially rec-
ognized in the current DSM nosology, the C-GAM data may
be informative in making inroads into this uncharted area in
mental health research. DSM-IV PGD as operationalized by
the C-GAM may also be a useful tool in the clinician’s
armamentarium aimed at reducing racial/ethnic disparities in
the prevalence of PGD.
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