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Abstract
Despite high rates of comorbidity among pathological gambling, substance use disorders, and
other psychiatric conditions, health professionals rarely screen their clients for gambling problems.
We report on the performance of the NODS-CLiP, an existing brief, three-item screen for problem
and pathological gambling, and an alternative four-item screen that demonstrates improved
sensitivity, good positive and negative predictive power and invariance across key demographic
groups. Given high rates of comorbidity, routine and accurate identification of gambling-related
problems among individuals seeking help for substance abuse and related disorders is important.
The original and the alternative brief screens are likely to be useful in a range of clinical settings.

INTRODUCTION
Legal gambling has expanded rapidly in recent decades in the United States and
internationally. As a consequence, difficulties related to gambling now affect a growing
number of vulnerable individuals in the community. Pathological gambling is a psychiatric
disorder diagnosed when one meets five or more of ten criteria. A subthreshold condition,
referred to as problem gambling, is usually defined as meeting three to four of the ten
pathological gambling criteria. There is a large and growing body of research showing
substantial overlap between problem and pathological gambling, on the one hand, and
substance use and other psychiatric disorders, on the other. Clinical and community studies
have found that problem and pathological gamblers tend to have high rates of alcohol abuse
and dependence, tobacco dependence, and depression as well as anxiety and impulse-control
disorders.1–6 Despite high rates of comorbidity between problem and pathological
gambling, substance use disorders and other psychiatric conditions, substance abuse and
health professionals rarely screen their clients for gambling problems.

The United States Preventive Services Task Force (USPSTF) recommends routine screening
for a number of psychological disorders, including drug abuse and problem drinking,
depression, suicide risk, and family violence.7–9 There is good evidence that routine
screening for these disorders improves accurate identification and lowers the burden of
illness. While several short assessment tools for problem gambling have been developed,
none of these screens are well-known or widely used. As a consequence, problem and
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pathological gamblers are infrequently detected and even more rarely referred to specialist
services.

Short assessment tools for problem and pathological gambling include the eight-item Early
Intervention Gambling Health Test (EIGHT Screen),10,11 a reduced set of six items from the
widely-used South Oaks Gambling Screen (SOGS),12,13 the Brief Biosocial Gambling
Screen (BBGS), a three-item screen derived from the AUDADIS-IV,14 a two-item screen to
detect gambling problems contained in the Case-finding and Help Assessment Tool
(CHAT), a multi-purpose screening tool for use in primary care settings in New Zealand,
15,16 and the two-item Lie-Bet Screen.17,18 While these are promising first steps, there are
drawbacks associated with each of these brief screens. These drawbacks relate variously to
the number of items, the domains assessed by the items, the lack of clinical validation of the
underlying measure and poor performance in clinical settings.19–22 A gambling screen that
is easy to use and score without extensive training, requires minimal administration time,
and can be easily followed by more extensive assessments or by referral to specialist
treatment programs is still sorely needed.

In 1998, the National Gambling Impact Study Commission contracted with the National
Opinion Research Center (NORC) and partner organizations to undertake a national survey
of problem and pathological gambling in the United States.23 The research team developed a
new measure to assess problem and pathological gambling based on the most recent
psychiatric criteria and designed specifically for use in large population surveys (the
National Opinion Research Center DSM-IV Screen for Gambling Problems or NODS). Prior
to fielding the main study, a validation study with a sample of pathological gamblers in
treatment found the NODS to have strong validity, good internal consistency and good test-
retest reliability.23 Studies conducted by other investigators have since found that the NODS
demonstrates high internal consistency as well as good concurrent and discriminant validity.
24,25

Following the development of the NODS, Toce-Gerstein, Gerstein and Volberg26 identified
a subset of questions to which 99% of the NODS-classified pathological gamblers and 94%
of the NODS-classified problem gamblers answered at least one in the affirmative. This new
screen was dubbed the NODS-CLiP to remind users of the three DSM-IV criteria assessed
using this screen (Loss of Control, Lying and Preoccupation). In this large study of U.S.
adults, the NODS-CLiP demonstrated excellent sensitivity (96.2%) and acceptable
specificity (90.2%). Toce-Gerstein et al.26 did note that the performance of the NODS-CLiP
in clinical settings required further study.

The purpose of the present investigation was to determine whether the NODS-CLiP
performs as well in clinical settings as it did in the general population.26 If so, it seems
likely that this brief screening test for problem and pathological gambling will be of use to
clinicians in substance abuse treatment programs and other clinical settings for the purpose
of quickly and efficiently identifying individuals for further assessment of gambling-related
problems.

METHODS
Study Sample

The sample for this study includes participants in a study of brief interventions for problem
and pathological gambling carried out at the University of Connecticut Health Center and
funded by the National Institutes of Health (Petry, Principal Investigator). Participants in the
study were recruited using advertisements and screening efforts in substance abuse and
medical treatment settings that served inner city populations with high rates of substance use
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problems.27 Potential participants were screened by telephone or in person and invited to
participate in the study if they had gambled at least two days in the past two months, had
wagered at least $50 per month in the same time period and obtained a lifetime SOGS score
of three or more. Exclusion criteria included acute suicidality or psychosis, low reading
ability (less than 5th grade) or a desire for more intensive gambling treatment. Procedures for
obtaining informed consent and ensuring the protection of human subjects were reviewed
and approved by the University of Connecticut Health Center Institutional Review Board as
well as by review boards at the hospitals where participants were recruited.

The total sample included 375 individuals with an average age of 42.4 years. The majority
of the sample (59%) was male, 33% of the participants were African American and 15%
were Hispanic. The great majority of the participants were either never married (41%) or
were divorced or separated (30%). While 57% of the participants were employed either full
or part-time, 19% of the participants were disabled and 15% were unemployed. One-quarter
(26%) of the participants identified instant lottery tickets as their primary form of gambling;
another 17% indicated that playing slot machines was their primary form of gambling and
15% said that they preferred large-jackpot lottery games. Other favorite forms of gambling
included casino table games (13%), illegal numbers (10%) and betting on sports (9%).

Instruments
At the initial interview, participants completed an extensive assessment that included the
lifetime and current (past 12 months) NODS as well as the lifetime and 2-month SOGS.28

The SOGS has been found to be a less conservative measure of gambling-related problems
than any of the DSM-IV measures developed to assess pathological gambling.29,30 Since
eligibility for the study was based on participants' SOGS scores, it is not surprising that a
proportion of the participants in the study scored below the accepted cutoff levels for
problem and pathological gambling based on the NODS. For the purposes of this report,
these individuals are referred to as “low-risk” gamblers if they met zero DSM-IV criteria
according to the NODS (4%) (Since all of these participants were regular gamblers, we have
designated all of them “low-risk” rather than identifying some as not at risk.) or “at-risk”
gamblers if they met one to two NODS criteria (14%). Nevertheless, this is a high base-rate
population with 61% of the sample scoring five or more on the NODS and therefore
classified as lifetime pathological gamblers and an additional 22% of the sample scoring
three or four on the NODS and classified as lifetime problem gamblers.

Analytic Approach
While our focus was on testing the performance of the NODS-CLiP in a clinical sample, we
chose to investigate a broader range of combinations of items from the NODS rather than
assume that the original NODS-CLiP was the best-performing short screen in a clinical
setting. However, we made several a priori decisions that reduced the overall pool of items
eligible for consideration.

Several of the DSM-IV criteria on which the NODS is based are difficult to establish with
single questions. For example, two of the DSM-IV criteria (Loss of Control and
Withdrawal) assume that the questioner already knows that the individual has tried to “stop,
cut down or control” his or her gambling. In the NODS, information about whether someone
has tried to stop gambling (Dependence Gate; NODS4) is obtained before asking whether
they have felt restless or irritable during these times (Withdrawal; NODS5) and whether
they have succeeded in doing so (Loss of Control; NODS6 and NODS7). Similarly, a
question about whether an individual has ever lied about his or her gambling (Lying Gate;
NODS11) is posed before asking whether this has occurred multiple times (Lying;
NODS12). In considering items for inclusion in our short screen, we focused on the “gate”

Volberg et al. Page 3

Am J Addict. Author manuscript; available in PMC 2012 May 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



items for Lying, Withdrawal and Loss of Control rather than on the “criterion” or scored
items since using the latter would have increased the length of the screen.

A related feature of the DSM-IV is that several of the diagnostic criteria include disparate
elements that are best asked as separate questions in survey administration. In the NODS,
three of the DSM-IV criteria (Preoccupation, Escape and Risked Relationships) are assessed
using multiple questions. Rather than include multiple items in the short screen that assess
the same criterion, we selected a single item for each criterion that provided the best
discrimination between respondents who scored below three on the lifetime NODS and
those who scored three or more. We selected NODS1 to assess Preoccupation, NODS8 to
assess Escape and NODS14 to assess Risked Relationships.

Based on these a priori decisions, items for consideration in our short screen included
Preoccupation (NODS1), Tolerance (NODS3), the gate question for both Withdrawal and
Loss of Control (Dependence Gate; NODS4), Escape (NODS8), Chasing (NODS10), the
gate question for Lying (Lying Gate; NODS11), Illegal Acts (NODS13), Risked
Relationships (NODS14) and Bailout (NODS17). Two of these items (Preoccupation and
Escape) assess motivations for gambling, three of the items relate to control over gambling
(or lack thereof) (Tolerance, Dependence Gate and Chasing), and four of the items are
concerned with consequences arising from gambling involvement (Lying Gate, Illegal Acts,
Risked Relationships and Bailout). These three dimensions are widely viewed as key
elements in the problem gambling construct.31,32

RESULTS
The first step in our analysis involved examination of endorsement rates for all of the
individual items from the NODS to identify the items most likely to capture the largest
proportion of problem and pathological gamblers in the sample. Table 1 presents
information about the proportion of each lifetime NODS group that endorsed each of the
lifetime NODS items.

As is evident from Table 1, no single item from the full NODS could operate alone as a brief
screen for problem or pathological gambling. The highest proportion of pathological
gamblers was picked up by Chasing (NODS10; 92%) which also ranked highest among
problem gamblers (79%). We therefore examined all of the combinations of two and three
eligible items to identify the smallest subset of items that captured the largest proportion of
participants in the highest risk groups. All combinations of three items that assessed all of
the dimensions of the problem gambling construct and captured 98% or more of the NODS-
based pathological gamblers were then examined to determine whether 90% or more of the
NODS-based problem gamblers were also identified. Finally, we examined the performance
of all of the candidate combinations to assess differences in functioning based on
classification accuracy and measurement invariance across gender, age and ethnicity.

Looking at the performance of numerous two-item combinations, only the combination of
Escape (NODS8) and Chasing (NODS10) captured 98% or more of the pathological
gamblers and 90% or more of the problem gamblers in the sample. Turning to three-item
combinations, we found that seven of the 12 combinations of Preoccupation and
Dependence Gate or Chasing with an item assessing consequences captured 98% or more of
the pathological gamblers and 90% or more of the problem gamblers. This includes the
original NODS-CLiP combination of Preoccupation, Dependence Gate and Lying Gate.
Considering combinations based on the other motivational item of Escape, we found that
four of the 12 combinations of this item and Dependence Gate or Chasing with an item
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assessing consequences captured 98% or more of the pathological gamblers and 90% or
more of the problem gamblers.

We then examined the discriminatory power of all of these combinations of three items to
determine which combinations were least likely to capture participants who did not score as
problem or pathological gamblers on the basis of the lifetime NODS. All of the
combinations of items that included Dependence Gate (NODS4) or Lying Gate (NODS11)
captured some participants who did not score as problem or pathological gamblers on the
NODS. This is because these questions are “gate” items that do not count in the NODS score
but are important in assessing the respective criteria. Since the original NODS-CLiP
includes both of these items, this combination captures a substantial proportion of low-risk
and at-risk gamblers in the clinical sample. Two alternative combinations of items that
included Chasing were more effective at screening out non-problem and at-risk gamblers but
still captured 98% or more of the pathological gamblers and 94% or more of the problem
gamblers in our sample.

The next step in our analysis was to assess the classification accuracy of the original NODS-
CLiP as well as the alternative combinations of items. In clinical settings, the challenge is to
identify the best set of items that captures problem and pathological gamblers, even at the
expense of including relatively large numbers of low-risk and at-risk gamblers (and thus
reducing specificity). This is because there are opportunities for further assessment in
clinical settings to determine the accuracy of the screen. A key performance characteristic of
a clinical screen is therefore sensitivity; that is, the probability that a problem or pathological
gambler will endorse one or more of the items.

Sensitivity for the two-item combination of Chasing and Escape, calculated as the number of
true positives divided by the number of true positives and false negatives, was lower than for
all of the three-item combinations (96.1%). As shown in Table 2, among the three-item
combinations, sensitivity was highest for the combination of Chasing, Escape and Risked
Relationships (CER) but was only slightly lower for the combination of Chasing,
Preoccupation and Risked Relationships (CPR) and for the original NODS-CLiP.

Diagnostic efficiency is another important aspect of performance in clinical screens since it
is indicative of the accuracy of the screen. Diagnostic efficiency in the present study,
calculated as the sum of true positives and true negatives divided by the full sample, was
highest for the combination of Chasing, Preoccupation and Risked Relationships (CPR) and
was lowest for the NODS-CLiP. This is largely a consequence of using “gate” items rather
than “criterion” or scored items to assess the dimensions of loss of control and consequences
that make up the problem gambling construct.

Beyond classification accuracy, the utility of assessment instruments is a function of their
ability to operate similarly in different demographic groups.33 The final step in our analysis
was therefore to examine the performance of the original NODS-CLiP and the alternative
combinations across different demographic groups. Like the NODS-CLiP, the Chasing,
Escape and Risked Relationships (CER) combination captured 100% of the pathological
gamblers in the sample, regardless of gender, age or ethnicity. The Chasing, Preoccupation
and Risked Relationships (CPR) combination captured all but one of the pathological
gamblers in the sample.

In contrast to the most severely affected participants, the performance of the NODS-CLiP
and the alternative combinations of items among problem gambling participants varied
across demographic groups. In the present study, the NODS-CLiP captured 96% of the male
problem gamblers but only 91% of the female problem gamblers. The NODS-CLiP captured
100% of the Hispanic problem gamblers and 94% of the Caucasian problem gamblers but
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only 87% of the African American problem gamblers. Finally, while the screen captured
100% of the problem gamblers aged 18 to 29 and 97% of those aged 30 to 44, it captured
only 89% of the problem gamblers aged 45 and over. The performance of the two alternative
combinations of items among problem gamblers was better than the original NODS-CLiP
with capture rates across all demographic groups above 90%. However, the Chasing, Escape
and Risked Relationships (CER) combination performed better among female participants
while the Chasing, Preoccupation and Risked Relationships (CPR) combination performed
better among participants aged 18 to 29.

These differences in performance among problem gamblers from different demographic
groups led us to examine one further possibility: a four-item screen that included items
assessing both Preoccupation and Escape as well as Chasing and Risked Relationships
(PERC). As shown in Table 2, sensitivity for this four-item combination was higher in this
sample than any of the three most promising three-item combinations. Diagnostic efficiency
for the four-item combination is higher than the NODS-CLiP but slightly lower than the
other three-item combinations. This is largely due to the fact that the four-item combination
captures a substantial proportion of at-risk gamblers. In contrast to the NODS-CLiP, the
four-item combination does not capture any of the low-risk gamblers in the clinical sample
and it captures all of the pathological gamblers and all but one of the problem gamblers in
the sample.

Table 3 presents information about the capture rate of the original NODS-CLiP as well as
the two alternative three-item combinations and the four-item combination. Table 3 also
includes information about the mean lifetime SOGS score for each of the lifetime NODS
risk groups.

DISCUSSION
We have reported here on the performance of a brief screen, originally developed to identify
problem and pathological gamblers in population studies, in a sample of problem and
pathological gamblers who received brief interventions for gambling. Our analysis shows
that the NODS-CLiP does not perform as well in this clinical sample as it did in the general
population.26 While the NODS-CLiP captures all of the pathological gamblers and 94% of
the problem gamblers in the sample, it also captures nearly half of the participants who do
not endorse any of the DSM-IV criteria. An alternative combination of four items that
includes Chasing instead of Dependence Gate to assess the dimension of loss of control and
Risked Relationships instead of Lying Gate to assess the dimension of consequences as well
as two items assessing the dimension of motivation is equally effective at capturing
pathological gamblers and slightly better at capturing problem gamblers in the sample. The
four-item combination also performs better in terms not capturing participants who do not
score on the lifetime NODS. The improved specificity of the four-item combination also
contributes to higher diagnostic efficiency of this combination of items in the clinical sample
compared with the original NODS-CLiP.

In the general population, Chasing is a common subclinical behavior endorsed by many low-
risk and at-risk gamblers as well as the majority of problem and pathological gamblers.34 In
the present study, Chasing is also a highly sensitive item endorsed by 92% of the
pathological gamblers and 79% of the problem gamblers but by only 40% of at-risk
gamblers and none of the low-risk participants. In contrast, both Dependence Gate and
Lying Gate are endorsed by fewer pathological and problem gamblers and by more low-risk
and at-risk gamblers in the clinical sample. Compared with the general population,
participants in the present study—primarily low income substance abusing gamblers—are
much more likely to have experienced serious consequences related to their gambling and to
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spend significant time thinking about ways of getting money to gamble.35 It is possible that
the better performance of the Chasing item in the present study is related to the
characteristics of these participants compared with problem and pathological gamblers in the
general population.

With regard to measurement invariance, the original NODS-CLiP and two alternative
combinations of three items perform uniformly well in relation to pathological gambling
across the major demographic groups of gender, age and ethnicity. In relation to problem
gambling, the NODS-CLiP captures less than 90% of African American problem gamblers
and problem gamblers aged 45 and over. The three-item combinations of either
Preoccupation or Escape with Chasing and Risked Relationships also perform unevenly
across key demographic groups with one combination performing better with female
problem gamblers and the other performing better with young adult problem gamblers.
While including one additional question, the four-item combination of Preoccupation,
Escape, Risked Relationships and Chasing (PERC) is the best performer overall as well as
across key demographic groups.

The NODS-CLiP demonstrates good psychometric properties in this clinical sample, just as
it did in the population-based samples.26 The screen's sensitivity (98%) is high and positive
predictive power (87%) and negative predictive power (80%) are both good. However, the
NODS-CLiP captures relatively high proportions of both low-risk and at-risk gamblers. The
alternative set of four items, which we have dubbed the NODS-PERC, demonstrates better
psychometric properties in our clinical sample compared with the NODS-CLiP, with
somewhat higher sensitivity (99.7%) and positive predictive power (88.5%) and
substantially higher negative predictive power (96.3%). In situations where the base
prevalence rate of problem and pathological gambling is extremely high—such as in
treatment programs for substance abuse, prisons or inner city medical clinics—use of the
NODS-PERC as a brief screen is preferable to the original NODS-CLiP. In situations where
the base prevalence rate is low—such as in the general population—use of the original
NODS-CLiP is preferable.

Limitations
There are some limitations to keep in mind in considering the results of this study. The most
important consideration is that all of the participants were individuals with some level of
concern about their gambling involvement. Since problem and pathological gamblers
seeking treatment represent only a small proportion of individuals in the general population
with moderate to severe gambling-related problems,35,36 it is possible that the NODS-PERC
may not perform as well in samples of individuals with less severe gambling-related
difficulties than those in the present study or among those with no desire for gambling-
related interventions. However, the NODS-CLiP was originally developed on the basis of its
performance in large, general population samples, and it therefore seems reasonable to
continue to recommend its use in samples where the problem gambling prevalence rate is
expected to be low.

Another limitation is that all of the participants in the study were recruited from a single
state in the Northeastern United States. Although the sample is diverse, it is possible that the
NODS-CLiP and the NODS-PERC may perform differently in other jurisdictions where the
demographic characteristics of the population—or of problem and pathological gamblers—
are very different. Further examination of the psychometric properties of both brief screens
—in particular the predictive validity of the NODS-CLiP and NODS-PERC when
administered alone and not in conjunction with the full battery of NODS items—is
necessary.
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In sum, data from this study suggest the utility of both the three-item NODS-CLiP and the
four-item NODS-PERC in accurately identifying problem and pathological gamblers. The
NODS-CLiP appears most useful in general population studies, while the NODS-PERC may
be preferable for use with clinical and substance abuse treatment populations as well as in
other populations with high rates of problem and pathological gambling. Given the dearth of
effective instruments available for screening for problem and pathological gambling, the
results from this study clearly point to the potential for improvement and to the need for
more systematic assessments of problem gambling screening instruments to increase early
identification of problem gambling in a range of settings.
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APPENDIX

The NODS-CLiP: A Three-Item Screen for Pathological and Problem Gambling

NODS1 Preoccupation 1. Have there ever been periods lasting 2 weeks or longer when you spent a lot
of time thinking about your gambling experiences or planning out future
gambling ventures or bets?

□ Yes
□ No

NODS4 Dependence Gate 2. Have you ever tried to stop, cut down, or control your gambling? □ Yes
□ No

NODS11 Lying Gate 3. Have you ever lied to family members, friends, or others about how much
you gamble or how much money you lost on gambling?

□ Yes
□ No

If Yes to one or more questions, further assessment is advised.

The NODS-PERC: A Four-Item Screen for Pathological and Problem Gambling

NODS1 Preoccupation 1. Have there ever been periods lasting 2 weeks or longer when you spent a
lot of time thinking about your gambling experiences or planning out future
gambling ventures or bets?

□ Yes
□ No

NODS8 Escape 2. Have you ever gambled as a way to escape from personal problems? □ Yes
□ No

NODS10 Chasing 3. Has there ever been a period when, if you lost money gambling one day,
you would return another day to get even?

□ Yes
□ No

NODS14 Risked Relationships 4. Has your gambling ever caused serious or repeated problems in your
relationships with any of your family members or friends?

□ Yes
□ No

If Yes to one or more questions, further assessment is advised.
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