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Abstract
Background—A number of changes have been proposed and investigated in the criteria for
substance use disorders in DSM-5. However, although clinical utility of DSM-5 is a high priority,
relatively little of the empirical evidence supporting the changes was obtained from samples of
substance abuse patients.

Methods—Proposed changes were examined in 663 patients in treatment for substance use
disorders, evaluated by experienced clinicians using the Psychiatric Research Interview for
Substance and Mental Disorders (PRISM). Factor and item response theory analysis was used to
investigate the dimensionality and psychometric properties of alcohol, cannabis, cocaine and
heroin abuse and dependence criteria, and craving.

Results—The seven dependence criteria, three of the abuse criteria (hazardous use; social/
interpersonal problems related to use; neglect of roles to use), and craving form a unidimensional
latent trait for alcohol, cannabis, cocaine and heroin. Craving did not add significantly to the total
information offered by the dependence criteria, but adding the three abuse criteria and craving
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together did significantly increase total information for the criteria sets associated with alcohol,
cannabis and heroin.

Conclusion—Among adult patients in treatment for substance disorders, the alcohol, cannabis,
cocaine and heroin criteria for dependence, abuse (with the exception of legal problems), and
craving measure a single underlying dimension. Results support the proposal to combine abuse
and dependence into a single diagnosis in the DSM-5, omitting legal problems. Mixed support was
provided for the addition of craving as a new criterion, warranting future studies of this important
construct in substance use disorders.
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1. Introduction
Changes proposed to the substance use disorders (SUD) in the Diagnostic and Statistical
Manual of Mental Disorders, fifth edition (DSM-5) (American Psychiatric Association)
include: (1) dropping the legal problems criterion, an abuse criterion in DSM-IV; (2) adding
craving as a new criterion; and (3) combining the seven DSM-IV dependence criteria, the
three remaining abuse criteria (hazardous use; social/interpersonal problems related to use;
neglect of roles to use) and craving into criteria for a single disorder.

Justification for dropping legal problems included low prevalence in adults (Compton et al.,
2009; Gillespie et al., 2007; Lynskey and Agrawal, 2007; Shmulewitz et al., 2010) and
adolescents (Piontek et al., 2011) in the general population, low discrimination in
adolescents (Hartman et al., 2008), poor fit with other criteria (Saha et al., 2006; Teesson et
al., 2002) and little added SUD information (Lynskey and Agrawal, 2007; Martin et al.,
2006; Shmulewitz et al., 2010). Theoretical justifications for adding craving include the
view of some that it is central to SUD (Goldstein and Volkow, 2002; O’Brien, 2005) and
that it can cue drug self-administration leading to relapse (Sinha et al., 2011; Weiss et al.,
2003). Craving has been studied in animal (Weiss, 2005) and human laboratory models
(Sinha, 2011). The consistency of DSM-5 with ICD-10 (World Health Organization, 1993)
would be improved byadding craving, whose neural basis makes it an inviting
pharmacotherapy development target (Kalivas and O’Brien, 2008).

Justification for combining the dependence and three abuse criteria is found in many studies
showing undimensionality of the dependence and three abuse criteria for alcohol and drug
use disorders. These studies largely used item response theory (IRT) analyses, although
other methods were also used (Beseler and Hasin, 2010; Hasin and Beseler, 2009; Hasin et
al., 2006c). Participants in these studies were adults in the general population (Beseler and
Hasin, 2010; Compton et al., 2009; Hasin et al., 2006c; Kahler and Strong, 2006; Lynskey
and Agrawal, 2007; Proudfoot et al., 2006; Saha et al., 2006; Shmulewitz et al., 2010;
Teesson et al., 2002) with additional samples of students (Beseler et al., 2010) adolescents
(Gelhorn et al., 2008; Martin et al., 2006; Perron et al., 2010; Piontek et al., 2011; Wu et al.,
2009b) and emergency room patients (Borges et al., 2010). Among studies that included
craving, latent variable modeling showed that craving fit well on a unidimensional latent
variable with other DSM-IV alcohol criteria in the U.S. (Keyes et al., 2010) and Australian
(Mewton et al., 2011) general population and also in emergency room patients in several
countries (Cherpitel et al., 2010), but was redundant with other SUD criteria, thus not adding
much information. In addition, in the U.S. general population, adding craving increased
DSM-5 SUD prevalence by <.05% (Agrawal et al., 2011) thus not casting a wider diagnostic
net.
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These studies consistently support a unidimensional model, but their applicability to clinical
populations cannot be assumed because the criteria are likely to be distributed differently in
patient and non-patient populations. Earlier studies in clinical samples addressed earlier
nosologies (Bryant et al., 1991; Hasin et al., 1988; Kosten et al., 1987; Rounsaville et al.,
1993) did not include complete (or any) coverage of DSM-IV abuse (Feingold and
Rounsaville, 1995a; Kosten et al., 1987; Morgenstern et al., 1994; Rounsaville et al., 1993)
or measured dependence criteria with a diagnostic instrument and abuse in a different
manner (Feingold and Rounsaville, 1995b). Several studies mixed patients and non-patients
(Bryant et al., 1991; Feingold and Rounsaville, 1995a,b; Nelson et al., 1999; Rounsaville et
al., 1993). Varying analytic strategies across these studies reflected the evolution in latent
variable methodology during this period. These studies were inconsistent on the number and
content of factors obtained, and do not directly answer the questions at hand for the
proposed DSM-5 SUD changes.

More recent studies among patients in the NIDA Clinical Trials Network (CTN) showed
good evidence for unidimensionalty and little evidence of differential item functioning by
demographic characteristics for DSM-IV alcohol, marijuana, cocaine and opioid dependence
(Wu et al., 2009a), but did not include abuse. Other IRT analyses of addiction scales in adult
clinical (Kahler et al., 2003; Morey and Hopwood, 2009), twin (Krueger et al., 2004) or
mixed convenience samples (Kirisci et al., 2002) did not directly address DSM-5 because
the scales included many extraneous items. Only two clinical studies directly addressed the
proposed DSM-5 combination of abuse and dependence criteria. Among 372 U.S.
northeastern substance abuse patients (Langenbucher et al., 2004), abuse and dependence
criteria were unidimensional for alcohol, cannabis and cocaine, but only after removing
legal problems and tolerance. Among 1511 opioid-dependent Australian patients, a two-
class, one-factor model for opioid abuse and dependence criteria that included legal
problems was suggested (Shand et al., 2011), although a well-fitting unidimensional model
from these data with only half the parameters appeared more parsimonious (Hasin, 2011).
These two studies offered important information on unidimensionality. However, neither
study addressed craving, differential item functioning (also known as measurement
invariance, i.e., whether the criteria function differently according to characteristics of
respondents such as gender or age), or whether abuse criteria and craving added significant
information to the existing dependence criteria, which have extensive reliability and validity
evidence (Hasin et al., 2006a).

Since clinical utility is the highest priority in revising diagnostic criteria for DSM-5
(American Psychiatric Association), understanding the proposed changes in clinical samples
is important. We therefore examined the proposed changes to DSM-5 SUD criteria among
adult patients in substance abuse treatment settings. In this study, clinicians administered a
highly reliable semi-structured diagnostic interview (Hasin et al., 2006b) and four
substances were addressed: alcohol, cannabis, cocaine and heroin. We examined these
questions: (1) could the unidimensionality of the DSM-IV abuse and dependence criteria be
confirmed in this sample? (2) Did evidence support adding craving and dropping legal
problems? (3) Was differential item functioning found by patient demographic or clinical
characteristics? (4) Did adding abuse criteria and craving add significantly to the
information offered by the dependence criteria alone?

2. Methods
2.1. Sample and procedures

The sample included 663 patients age ≥18 years recruited from an inpatient community
psychiatric hospital treating co-occurring substance and psychiatric disorders (N = 349), a
methadone clinic (N = 270) and an outpatient counseling program (N = 44). To be eligible,
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patients must have used alcohol, cocaine or heroin within the prior 30 days (or the 30 days
prior to admission, if inpatient), and to have completed detoxification if necessary. At each
treatment site, clinical staff identified eligible, sequentially admitted patients and obtained
their agreement to meet with research staff, who explained the study. Respondents who gave
consent then participated in a baseline interview. The research protocol, including informed
consent procedures, was approved by the Institutional Review Board of New York State
Psychiatric Institute. Study procedures were described previously (Aharonovich et al., 2002,
2005; Hasin et al., 2002; Nunes et al., 2006). For the present study, patients were considered
current users of alcohol (N = 534), cannabis (N = 340), cocaine (N = 483) or heroin (N =
364) if they used the substance during the prior 12 months. Patients’ median age was 37
years, 64.0% were male, 52.3% white, 25.3% Black, 21.1% Hispanic and 1.2% other, and
25.5% had not completed high school.

2.2. Measures
The Psychiatric Research Interview for Substance and Mental Disorders (PRISM) is a
highly reliable (Hasin et al., 2006b) and valid (Torrens et al., 2004) semi-structured
clinician-administered interview designed to evaluate current and lifetime DSM-IV
disorders. The PRISM was administered by clinicians who received extensive, structured
training and supervision, as described elsewhere (Hasin et al., 2002, 2006b). PRISM
interviewers were clinicians who had at least a master’s degree and were experienced in
treating patients with substance use and psychiatric disorders. The PRISM obtained detailed
information on the 11 abuse and dependence criteria for substance-specific DSM-IV SUDs,
as well as craving (i.e., strong desire or urge to use the substance); we analysed these using
the prior-12-month timeframe. The PRISM also assesses mood, anxiety, and two personality
disorders (antisocial and borderline) according to DSM-IV criteria (Hasin et al., 2002,
2006b). For differential item functioning analyses, we created three combined-disorder
variables: mood disorder (major depressive disorder, bipolar I or 2, N = 129); anxiety
disorder (generalized anxiety, panic with/without agoraphobia, social and specific phobia, N
= 74) and personality disorder (lifetime antisocial and borderline, N = 167). Mood and
anxiety disorders were considered positive if respondents met criteria in the prior 12 months,
thus overlapping with the timeframe for the substance disorder criteria.

2.3. Statistical analysis
2.3.1. Assessing dimensionality—We investigated whether abuse and dependence
criteria follow a single dimension or are better modeled as two separate dimensions several
ways. Following conventional methods, we first examined the eigenvalues obtained from the
tetrachoric correlations of all 11 criteria (10 criteria for cannabis). A single dimension is
supported with one large eigenvalue and a large ratio of the first to second eigenvalue
(Hutten, 1980; Lord, 1980). Second, we fit a 2-factor confirmatory factor analysis (CFA)
model with abuse and dependence criteria on separate factors and estimated the correlation
between them. Correlations between factors exceeding 0.85 suggest combining them into a
single dimension (Brown, 2006). Third, we considered a useful complement to traditional
dimensionality analyses called the confirmatory bifactor model which examines the
evidence for items as measures of a single overall “general” factor vs. subgroups of items
forming subscalesmeasuring distinct “group” factors (Reise et al., 2007). Specifically, the
bifactor model assumes each criterion loads on two factors, one overall “general” factor
(shared by all criteria) and another “group” factor shared only by those other criteria
potentially measuring the same (sub) construct. The model estimates how strongly the
criteria load on the overall general disorder factor versus the specific “group” factors
obtained after controlling for the overall general factor. All dependence, abuse, and craving
criteria were allowed to load on the general factor. In addition, the dependence and abuse
criteria were respectively allowed to load on their own “group” factor, while the cravings
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criterion was free to load on both the dependence and abuse factors. A single dimension is
supported by strong loadings (>0.40) for all criteria on the general factor, with smaller
loadings on the group factors (larger loadings on the latter indicating criteria with variability
not fully captured by the general factor). Finally, a one-factor CFA model was fit to all
criteria (including cravings) and then fit again without including legal problems. Evaluation
of model fit for the one-factor model was based on the root mean square error of
approximation (RMSEA) and the comparative fit index (CFI). For RMSEA, smaller values
indicate better fit, with a commonly accepted threshold of <.05. Values of CFI above 0.90
and 0.95 are generally accepted as reflecting adequate and good fit, respectively (Hu and
Bentler, 1999). All analyses were conducted in Mplus 6.0.

2.3.2. Item response theory (IRT) models and differential item functioning
(DIF)—After confirming unidimensionality, we fit the 2-parameter logistic item response
theory (IRT) model to all of the abuse and dependence criteria as well as craving
(seeEmbretson and Reise (2000)) for an approachable textbook of IRT methods; the
introduction of Langenbucher et al. (2004) for abbreviated summary of these methods, and
Shmulewitz et al. (2011) for a glossary of IRT terminology). Because of the low prevalence
and likely deletion of legal problems, we also fit the IRT model without legal problems.
Criteria were also ranked by their estimated severity. We generated item characteristic
curves (ICC) to display the estimated probability of each criterion across the underlying
continuum. In the ICC, the severity parameter is the point on the x-axis where the
probability of endorsing a criterion is 0.5, and discrimination is the slope of the curve at that
point. Steeper slopes indicate greater discrimination. All IRT estimates were obtained using
marginal maximum likelihood in the latent trait modeling (“ltm”) package in R2.10.1
(Rizopoulos, 2006).

Chi-square difference tests were used to test for overall DIF (another term for measurement
invariance) of all the dependence and abuse items, excluding legal problems and including
craving. We first constructed a model where all factor loadings and thresholds were allowed
to vary across covariate categories (baseline model). We then compared the baseline model
to a model where item thresholds and factor loadings were set equal across covariate
categories (constrained model). If the chi-square difference test reaches significance (p <
0.05), then measurement non-invariance exists and the items behave differently in the two
groups. DIF covariates included gender, age (≤ or >the median, 37 years), race/ethnicity
(white vs. non-white), and the three combined psychiatric disorder variables (mood
disorders, anxiety disorders, and personality disorders). Since we analysed DIF using six
covariates, we used Bonferroni adjustment for multiple comparisons, considering a result
significant at p ≤ 0.008. When significant overall DIF was identified, we explored which
items contributed to DIF by identifying anchor items whose thresholds or factor loadings did
not significantly differ by group in order to set the metric between groups and allow
individual testing for DIF in the remaining items. We next tested each item for DIF by
constraining each individual item to be equal across groups. Using the chi-square statistic,
we compared each constrained model to the baseline unconstrained model.

2.3.3. Total information—We generated total information curves (TIC) for different
criterion sets to show their ability to discriminate individuals along the latent trait severity
spectrum (Muthen and Muthen, 1998-2007). Two or more TICs are often visually compared
to see whether adding criteria to an initial set adds information. We compared four curves
for each substance, representing four sets of criteria: dependence only; dependence and
abuse; dependence and craving; and dependence, abuse and craving. A summary of the
overall total information provided by each criterion set was indicated by the total
information area index (TIA) (De Ayala, 2009), which equals the area under the TIC and is
calculated by summing all the respective discrimination parameter estimates (De Ayala,
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2009). TIA confidence intervals (CI) were calculated using the delta method (R code
available at http://www.columbia.edu/~mmw2177/irtprog.html). Non-overlapping 95% CIs
for the TIAs indicate that the addition of more criteria provide significantly more
information.

3. Results
3.1. Prevalence of DSM-IV criteria

Except for legal problems, which was rare, the prevalence of all DSM-IV criteria and
craving was high (Table 1) ranging from 27% to 52% for alcohol, 12% to 29% for cannabis,
29% to 73% for cocaine, and 30% to 73% for heroin. Hazardous use, while endorsed
commonly across substances (27-30%), was among the low-prevalence criteria. The
prevalence of craving was similar in magnitude to DSM-IV dependence criteria. Except for
cannabis, the total number of criteria per patient for each substance was distributed bi-
modally: one mode with no criteria and the other mode at 9 or more criteria (Fig. 1).

3.2. Unidimensionality of DSM-IV dependence and abuse criteria and craving
For all substances, the ratio of first to second eigenvalues for the dependence and abuse
criteria set was very large (range 6.9-10.9), indicating a highly dominant single dimension
explaining the variability in the criteria. The 2-factor CFA model found high correlation
between factors measured separately by dependence and abuse criteria (>0.97), not
supporting them as separate dimensions. The bi-factor CFA model results (Table 2) provide
information on the relationship of each criterion with a single “general factor” compared to
its unique relationship with dependence or abuse group dimensions. All alcohol, cocaine and
heroin criteria show a strong relationship (>0.50) with the general factor and with little
exception the criteria load much more strongly on the general factor than on the respective
group factors. Of particular note, the cravings criterion loads very highly on the overall
general factor (>0.90) with near zero correlations related to the dependence and abuse group
factors. Convergence problems due to only one individual with legal problems for cannabis
required legal problems to be dropped from the bifactor model for cannabis. Hazardous use
shows a strong negative loading on the abuse group factor for cocaine, and shows factor
loading > 0.40 for alcohol, cannabis and heroin on the abuse group factor after controlling
for the general factor. This implies that while hazardous use shares substantial common
variance with the general factor, it also captures another dimension. For each substance,
good empirical fit of a single 1-factor model underlying all the abuse and dependence
criteria was found whether the criterion for legal problems was included or not (bottom
section, Table 2). Finally, when craving was also included, eigenvalue results were similar
and 1-factor CFA fit statistics were nearly unchanged.

3.3. IRT results
Discrimination parameters across all substances ranged from 1.09 to 6.18 (Table 3; Fig. 2)
indicating that each criterion had a strong ability to delineate individuals who were higher
vs. lower on the latent trait. For example, the discrimination estimate of 3.13 for the abuse
criterion of social/interpersonal problems indicates that an increase of one standard deviation
on the latent trait results in a exp(3.13) = 22.9-fold increase in the odds of having the social/
interpersonal abuse criterion. The severity parameters (Table 3; Fig. 2) calibrated to the
observed sample, estimate the point above or below the mean of the latent trait (in standard
deviations) at which 50% of the population will endorse that criterion. In this clinical
sample, the severity estimates of ≤0.0 indicate that even patients below average on the latent
trait have at least a 50% probability of experiencing the criterion.
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Although the severity rankings of the criteria were not totally identical across substances,
the abuse criteria tended to be more severe than the dependence criteria, while craving was
among the least severe (indicating higher prevalence) across all four substances. To quantify
the similarity in severity ranking of the criteria across substances, we computed Spearman
correlations of the rankings. For alcohol, cocaine and heroin, these correlations were high
(alcohol with cocaine, 0.80; alcohol with heroin, 0.78; cocaine with heroin, 0.82), indicating
that the criteria had similar patterns of severity for these substances. In contrast, the
corresponding correlations for cannabis were more modest (cannabis with alcohol, 0.21;
cannabis with cocaine, 0.40; cannabis with heroin, 0.49),driven predominately by the
“hazardous use” variable, which was less severe (i.e. more prevalent) for cannabis than in
the other substances. In IRT models that included legal problems, the associated severity and
discrimination parameters for legal problem were: alcohol (severity = 3.25, discr = 1.04);
cannabis (severity = 8.9, discr = .68); cocaine (severity = 2.65, discr = 1.35); heroin
(severity = 2.02, discr = 1.63).

For each substance, the legal severity parameter was large, constituting an outlier compared
to the other criterion severity parameters. The legal discrimination parameter was the lowest
for alcohol and cannabis and was also small for cocaine and heroin, although remaining
larger than the discrimination for hazardous use.

3.4. Differential item functioning
We assessed DIF for three key demographic characteristics (sex, age and race/ethnicity) and
three co-morbid disorders (anxiety, mood and personality) across four substances. We did
not find consistent evidence for DIF across all these substances and characteristics. The
AUD criteria showed no DIF in the six covariates examined. The cannabis criteria showed
significant DIF only by age (χ2 = 29.9, p = 0.0009). All cannabis criteria except larger/
longer and quit/control contributed to measurement non-invariance by age. The cocaine
criteria also showed significant DIF by one characteristic: race/ethnicity (χ2 = 31.6, p =
0.0001). All cocaine criteria contributed to measurement non-invariance except craving. The
heroin criteria showed significant DIF by one characteristic: having a mood disorder (χ2 =
44.4, p < 0.0001). All heroin criteria contributed to measurement non-invariance by whether
patients had a mood disorder or not.

3.5. Total information
Total information curves are shown in Fig. 3. Both alcohol and cannabis show increased
information across the entire trait as additional criteria are included, with cannabis criteria
providing information on the higher end of the trait. For heroin, the region along the trait
measured with high information widened as additional criteria were added. The total
information for cocaine associated with just the dependence criteria exhibited a large spike
near the mean (=0) of the trait and information decreases in that region as additional criteria
were added. Total information area (TIA) and 95% CIs are shown in Table 4. Adding
craving alone to the dependence criteria did not significantly increase the total information
for any substance. Adding abuse to dependence criteria significantly increased total
information for alcohol. The combined addition of abuse and craving significantly increased
the information for alcohol, cannabis and heroin, but not for cocaine.

4. Discussion
This is the first study to address a range of proposed DSM-5 changes in SUD criteria in a
clinical sample. We examined dimensionality, criterion severity and discrimination,
differential item functioning and total information for the DSM-IV abuse and dependence
criteria and craving for four substances: alcohol, cannabis, cocaine and heroin. Consistent
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findings across analytic methods and substances supported combining DSM-IV abuse and
dependence criteria into criteria for a single disorder, because the criteria all were indicators
of a unidimensional SUD latent trait. However, as was found in other samples, legal
problems as a criterion occurred rarely and had low factor loadings and discrimination
parameters across substances. Craving fit well within the unidimensional structure but did
not add unique information to that already offered by the DSM-IV dependence criteria.
Some differential item functioning was found by age, race/ethnicity and by psychiatric
status, suggesting the need for further study to understand this better. Finally, compared to
the DSM-IV dependence criteria, adding three DSM-IV abuse criteria (excluding legal) and
craving significantly increased the total information available from the criteria sets for
alcohol, cannabis and heroin, although not for cocaine.

The present findings on unidimensionality of the three abuse and seven dependence criteria
are consistent with the many population-based adult studies in the U.S. (Agrawal and
Lynskey, 2007; Agrawal et al., 2009; Beseler and Hasin, 2010; Compton et al., 2009; Hasin
et al., 2006c; Kahler and Strong, 2006; Lynskey and Agrawal, 2007; Proudfoot et al., 2006;
Saha et al., 2006; Teesson et al., 2002) and elsewhere (Shmulewitz et al., 2010), in
emergency room patients in different countries (Borges et al., 2010; Cherpitel et al., 2010),
and in adolescents (Gelhorn et al., 2008; Martin et al., 2006; Perron et al., 2010; Piontek et
al., 2011; Wu et al., 2009b). Results are also consistent with two other studies in clinical
samples (Langenbucher et al., 2004; Shand et al., 2011) that examined abuse and
dependence criteria. The overwhelming weight of evidence is therefore that the
unidimensional latent structure of SUD abuse and dependence criteria is consistent across
populations, including clinical populations, supporting the combination of abuse and
dependence in DSM-5 into a single SUD diagnosis.

In DSM-IV, substance-related legal problems pertain to legal consequences of intoxicated
behavior (e.g., arrests for disorderly conduct, assault and battery; driving under the
influence) rather than drug possession per se, so changes over time in drug possession laws
and their enforcement are unlikely to have affected the utilityof the legal problems criterion.
Substance-related legal problems were included in the earliest substance disorder diagnostic
criteria because they occurred much more frequently among alcoholic than non-alcoholic
prison inmates, the original study population for developing the criteria (Guze et al., 1962).
Present clinical concerns about removing legal problems in DSM-5 include that this
criterion may be more important for diagnosis in patients than in the general population. We
did not find this to be the case. The legal problems criterion was rarely endorsed, was never
the only criterion for any patient and in no case would have led to an additional DSM-5
SUD diagnosis among patients who had only one other criterion. In addition, while we did
not have to drop legal problems to achieve unidimensionality of the SUD criteria as some
studies did (Langenbucher et al., 2004; Saha et al., 2006), legal problems had low loadings
on the unidimensional general substance use disorder factor and showed poor discrimination
for each of the four substances. These results are consistent with a 1986 factor analytic study
of alcohol rehabilitation patients (Svanum, 1986) that showed little relationship of alcohol-
related legal problems to the other criteria, suggesting that the value of legal problems as a
diagnostic criterion in clinical samples has not changed over the years. The present results
contribute to the literature showing that legal problems are, at best, a weak or inconsistent
indicator of the underlying substance use disorder latent construct and should be removed.
Note that legal problems may be more important in specialized settings, where research and
clinical planning should include separate assessments of this type of problem.

Although craving was proposed as an additional DSM-5 SUD criterion, latent variable
analyses of craving with the other criteria is limited to studies of alcohol use disorders, three
in the general population (Keyes et al., 2010) and one in emergency room patients (Cherpitel
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et al., 2010). Our study is consistent with the others in that craving fit well on the underlying
unidimensional latent SUD variable and its addition did not change factor loadings for other
criteria or overall model fit. However, adding craving alone to the DSM-IV dependence
criteria did not significantly increase the total information for any of the four substances we
examined, suggesting that it is largely redundant with these criteria. However, in contrast to
previous studies showing that craving was a mid-to-high severity indicator (Cherpitel et al.,
2010; Keyes et al., 2010), we found that craving was a mild-severity criterion, with
intermediate-level discrimination compared to the other criteria. We further examined
whether addition of craving as a criterion while holding the diagnostic threshold constant
would add new cases, thus potentially casting a wider “diagnostic net”. For users of alcohol,
cannabis, cocaine and heroin, this resulted in 5, 5, 7 and 2 additional cases, respectively, a
trivial increase. Thus, results provide only mixed support, at best, for the addition of craving.
Non-empirical reasons for adding craving to the DSM-5 SUD criteria are that ICD-10
criteria include craving, and thus its additionwould improve consistency between the two
sets of diagnostic criteria (World Health Organization, 1993). Also, some consider craving
to be a central feature of SUD and relapse (Goldstein and Volkow, 2002; O’Brien, 2005),
although craving has not predicted relapse in all studies (Ahmadi et al., 2009; Garbutt et al.,
2009). If craving is added to the DSM-5 SUD criteria, additional studies should examine it
for redundancy, research that would in fact be valuable for all the diagnostic criteria.

In general, we found large discrimination parameters. This can be the result of analysing
data from a population that largely consists of asymptomatic and highly symptomatic
individuals (Reise and Waller, 2009). As shown in Fig. 1, this was the case in our sample,
which was bi-modal for alcohol, cocaine and heroin criteria.

Consistent with the well-established understanding that clinical samples consist of more
severe cases than those in the general population (Cohen and Cohen, 1984), severity of
individual substance use disorder criteria (in IRT, indicated by infrequent occurrence) in this
study was far lower than that found in non-clinical samples. Many severity estimates in this
sample were around zero and even negative, indicating that even individuals below average
in the sample on the latent (disorder) trait would have at least a 50% probability of
experiencing the criterion.

Given the extent of DIF tests conducted by the number of patient characteristics and
substances, relatively few instances of DIF were detected. However, where DIF occurred, it
affected most or all of the criteria for that substance, rather than just a few criteria. DIF by
race/ethnicity may occur in the cocaine criteria if cocaine and crack use are differentially
associated with race/ethnicity, information unfortunately unavailable in our sample. DIF in
the cannabis criteria may occur because of increased potency in available cannabis over
time. This could lead to differences in the interest in or perception of this substance between
younger and older patients, whose drug preferences become set at a relatively early age but
during a different chronological period. We know of no explanation of the DIF by mood
disorders for heroin criteria, but all of these issues merit investigation in future studies.

An unusual finding in this study was the high severity of the hazardous use criterion relative
to the other criteria. While the prevalence of hazardous use was high in this clinical sample
compared to general population adult samples, hazardous use had the poorest discrimination
for all four substances, the lowest factor loading for cannabis, cocaine and heroin, and the
second lowest factor loading for alcohol. Further, there was indication that a substantial
proportion of its variance was captured by a dimension other than the general factor. Future
work should consider whether this pattern is specific to the present study or more general to
substance abuse treatment samples. In particular, since New York City has a widely used
public transportation system, and the most common way to meet criteria for hazardous use is
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by driving after drinking or using drugs (Hasin and Paykin, 1999; Hasin et al., 1999; Keyes
and Hasin, 2008), the result for hazardous use should be replicated in cities where patients
are more likely to drive as their main method of transportation.

Study limitations are noted. As with all substance abuse studies, information is vulnerable to
self-report bias and biological tests or informant reports were not obtained. However, since
self-reported substance use tends to be accurate in the absence of sanctions (Magura et al.,
1987), and since the patients reported a high prevalence of the SUD criteria, we doubt that
self-report bias influenced the results. In addition, all clinical settings were located in the
greater New York metropolitan area. Studies with greater geographic distribution would also
be important. For example, if the NIDA Clinical Trials Network could adopt standard
assessment of all the DSM-5 SUD criteria among participants in all trials, then a great deal
of important research could be conducted with the resulting data. Strengths of our study
included reliable assessments administered in a standardized way by experienced clinicians,
a relatively large sample in which four substances could be examined, and state-of-the-art
statistical procedures.

In conclusion, the present study in a large sample of substance abuse patients supports
combining abuse and dependence criteria into one disorder in DSM-5 and eliminating legal
problems. Empirical support for adding craving from this study is mixed. Many clinicians
may welcome the addition of craving to the DSM-5 SUD criteria, an important
consideration, but more research is needed to ensure that craving as a criterion is not simply
redundant with the other criteria. To accomplish this, new datasets will need to be gathered
that include craving as well as the other DSM-5 diagnostic criteria.
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Fig. 1.
Distribution of total counts of dependence and abuse criteria excluding legal problems but
including craving.

Hasin et al. Page 15

Drug Alcohol Depend. Author manuscript; available in PMC 2013 August 28.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Fig. 2.
Item characteristic curves models of alcohol, cannabis, cocaine and heroin dependence and
abuse criteria (excluding legal problems) and including craving in a clinical sample. 
tolerance;  withdrawal;  larger/longer;  quit/control;  time spent;

 activ given up;  physical/psych;  neglect roles;  hazardous use; 
social/interpers; -*- craving.
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Fig. 3.
Total information curves for DSM-IV alcohol, cannabis, cocaine and heroin dependence and
abuse criteria and craving among past year users of that substance… . dependence only; - -
dependence plus craving;. - . - dependence plus abuse; — dep/abuse plus craving.
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Table 1

Prevalence of DSM-IV criteria and craving among patients who used alcohol, cocaine, heroin and cannabis in
the last 12 months (N =663).

Characteristics % among past year users

Alcohol (N =534) Cannabis (N=340) Cocaine (N=483) Heroin (N=364)

Current
a
 DSM-IV criteria

 Tolerance 48.31 20.29 50.72 64.01

 Withdrawal 37.64 N/A 53.21 60.16

 Larger/longer 51.31 22.94 66.46 63.74

 Tried to cut down or stop 51.69 25.29 72.88 73.35

 Spend time using 41.39 25.00 57.35 73.35

 Reduce activities to use 46.25 20.59 61.70 56.04

 Use despite physical problems 45.69 18.24 62.73 53.85

 Fail to fulfill role obligations 40.26 14.71 48.86 42.86

 Hazardous use 27.15 29.41 28.78 30.22

 Legal problems 05.24 00.29 06.00 07.97

 Use despite social problems 41.39 11.76 45.96 39.84

 Craving (strong desire) 49.81 25.59 65.63 65.66

a
Current: reported occurrence of the criterion in the last 12 months.
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Table 4

Total information area (TIA) and 95% confidence intervals based on asymptotic standard errors for different
criteria sets.

DSM-IV substance criteria set
a No. of criteria in model TIA 95% confidence interval

Alcohol criteria

 Dependence 7 30.73 27.71 33.74

 Dependence plus craving 8 34.09 31.26 36.92

 Dependence plus abuse 10 37.95 
b 35.09 40.80

 Dependence plus abuse plus craving 11 41.23 
b 38.23 44.23

Cannabis criteria

 Dependence 6 20.07 16.15 24.00

 Dependence plus craving 7 23.02 19.08 26.96

 Dependence plus abuse 9 25.90 21.89 29.91

 Dependence plus abuse plus craving 10 29.08 
b 25.16 33.00

Cocaine criteria

 Dependence 7 35.06 27.10 43.00

 Dependence plus craving 8 36.30 31.55 41.05

 Dependence plus abuse 10 37.66 33.58 41.75

 Dependence plus abuse plus craving 11 40.04 36.10 43.98

Heroin criteria

 Dependence 7 30.66 27.01 34.32

 Dependence plus craving 8 33.66 29.95 37.37

 Dependence plus abuse 10 35.95 31.99 39.91

 Dependence plus abuse plus craving 11 38.91 
b 35.08 42.74

a
Abuse criteria except for legal problems.

b
Bold indicates TIA is significantly different (p-value<.05) from the dependence-only criteria set TIA. Significance is determined by non-

overlapping 95% confidence intervals.
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