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Abstract
Since DSM-IV was published in 1994, its approach to substance use disorders has come under
scrutiny. Strengths were identified (notably, reliability and validity of dependence), but concerns
have also arisen. The DSM-5 Substance-Related Disorders Work Group considered these issues
and recommended revisions for DSM-5. General concerns included whether to retain the division
into two main disorders (dependence and abuse), whether substance use disorder criteria should be
added or removed, and whether an appropriate substance use disorder severity indicator could be
identified. Specific issues included possible addition of withdrawal syndromes for several
substances, alignment of nicotine criteria with those for other substances, addition of biomarkers,
and inclusion of nonsubstance, behavioral addictions.

This article presents the major issues and evidence considered by the work group, which included
literature reviews and extensive new data analyses. The work group recommendations for DSM-5
revisions included combining abuse and dependence criteria into a single substance use disorder
based on consistent findings from over 200,000 study participants, dropping legal problems and
adding craving as criteria, adding cannabis and caffeine withdrawal syndromes, aligning tobacco
use disorder criteria with other substance use disorders, and moving gambling disorders to the
chapter formerly reserved for substance-related disorders. The proposed changes overcome many
problems, while further studies will be needed to address issues for which less data were available.
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DSM is the standard classification of mental disorders used for clinical, research, policy, and
reimbursement purposes in the United States and elsewhere. It therefore has widespread
importance and influence on how disorders are diagnosed, treated, and investigated. Since
its first publication in 1952, DSM has been reviewed and revised four times; the criteria in
the last version, DSM-IV-TR, were first published in 1994. Since then, knowledge about
psychiatric disorders, including substance use disorders, has advanced greatly. To take the
advances into account, a new version, DSM-5, was published in 2013. In 2007, APA
convened a multidisciplinary team of experts, the DSM-5 Substance-Related Disorders
Work Group (Table 1), to identify strengths and problems in the DSM-IV approach to
substance use disorders and to recommend improvements for DSM-5.

Using a set of 2006 reviews (1) as a starting point, the work group noted weaknesses,
highlighted gaps in knowledge, identified data sets to investigate possible solutions,
encouraged or conducted analyses to fill knowledge gaps, monitored relevant new
publications, and formulated interim recommendations for proposed changes. The work
group elicited input on proposed changes through commentary (2), expert advisers, the
DSM-5 web site (receiving 520 comments on substance use disorders), and presentations at
over 30 professional meetings (see Table S1 in the data supplement that accompanies the
online edition of this article). This input led to many further analyses and adjustments.

The revisions proposed for DSM-5 aimed to overcome the problems identified with DSM-
IV, thereby providing an improved approach to substance use disorders. To this end, the
largest question was whether to keep abuse and dependence as two separate disorders. This
issue, which applies across substances (alcohol, cannabis, etc.), had the most data available.
Other cross-substance issues included the addition or removal of criteria, the diagnostic
threshold, severity indicator(s), course specifiers, substance-induced disorders, and
biomarkers. Substance-specific issues included new withdrawal syndromes, the criteria for
nicotine disorders, and neurobehavioral disorder associated with pre-natal alcohol exposure.
Additional topics for consideration involved gambling and other putative non-substance-
related behavioral addictions. This article presents the evidence that the work group
considered on these issues and the resulting recommendations.

Overarching Issues
Should Abuse and Dependence Be Kept as Two Separate Diagnoses?

The DSM-IV criteria for substance abuse and dependence are shown in Figure 1.
Dependence was diagnosed when three or more dependence criteria were met. Among those
with no dependence diagnosis, abuse was diagnosed when at least one abuse criterion was
met. The division into two disorders was guided by the concept that the “dependence
syndrome” formed one dimension of substance problems, while social and interpersonal
consequences of heavy use formed another (3, 4). Although the dimensions were assumed to
be related (3, 4), DSM-IV placed dependence above abuse in a hierarchy by stipulating that
abuse should not be diagnosed when dependence was present. The dependence diagnosis
represented a strength of the DSM-IV approach to substance use disorders: it was
consistently shown to be highly reliable (5) and was validated with antecedent and
concurrent indicators such as treatment utilization, impaired functioning, consumption, and
comorbidity (6–9).

However, other aspects of the DSM-IV approach were problematic. Some issues pertained
to the abuse diagnosis and others pertained to the DSM-IV-stipulated relationship of abuse
to dependence. First, when diagnosed hierarchically according to DSM-IV, the reliability
and validity of abuse were much lower than those for dependence (5, 10). Second, by
definition, a syndrome requires more than one symptom, but nearly half of all abuse cases
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were diagnosed with only one criterion, most often hazardous use (11, 12). Third, although
abuse is often assumed to be milder than dependence, some abuse criteria indicate clinically
severe problems (e.g., substance-related failure to fulfill major responsibilities). Fourth,
common assumptions about the relationship of abuse and dependence were shown to be
incorrect in several studies (e.g., that abuse is simply a prodromal condition to dependence
[13–17] and that all cases of dependence also met criteria for abuse, a concern particularly
relevant to women and minorities [18–20]).

The problems pertaining to the DSM-IV hierarchy of dependence over abuse also included
“diagnostic orphans” (21–24), the case of two dependence criteria and no abuse criteria,
potentially a more serious condition than abuse but ineligible for a diagnosis. Also, when the
abuse criteria were analyzed without regard to dependence, their test-retest reliability
improved considerably (5), suggesting that the hierarchy, not the criteria, led to their poor
reliability. Finally, factor analyses of dependence and abuse criteria (ignoring the DSM-IV
hierarchy) showed that the criteria formed one factor (25, 26) or two highly correlated
factors (27–34), suggesting that the criteria should be combined to represent a single
disorder.

To further investigate the relationship of abuse and dependence criteria, the work group and
other researchers used item response theory analysis, which builds on factor analysis, to
better understand how items (in this case, the criteria) relate to each other. Item response
theory models indicate criterion severity (inversely related to frequency: rarely endorsed
criteria are considered more severe) and discrimination (how well the criterion differentiates
between respondents with high and low severity of the condition). The results from these
analyses are often presented graphically (Figure 2), where each curve represents a criterion.
Curves toward the right indicate criteria of greater severity; steeper slopes indicate better
discrimination (see Table S2 in the online data supplement for more detail about Figure 2).

Table 2 lists the 39 articles on the item response theory studies that were examined or
conducted by the work group, which include over 200,000 study participants. Two main
findings arose, with similar results across substances, countries, adults, adolescents, patients
and nonpatients. First, unidimensionality was found for all DSM-IV criteria for abuse and
dependence except legal problems, indicating that dependence and the remaining abuse
criteria all indicate the same underlying condition. Second, while severity rankings of
criteria varied somewhat across studies, abuse (red curves in Figure 2) and dependence
(black curves in Figure 2) criteria were always intermixed across the severity spectrum,
similar to the curves shown in Figure 2. Collectively, this large body of evidence supported
removing the distinction between abuse and dependence.

Substance use prevalence, attitudes, and norms vary across groups, settings, and cultures
(72–74). Therefore, the work group examined the studies listed in Table 2 in detail for
evidence of age, gender, or other cultural bias in the DSM-5 substance use disorder criteria.
Such differences are identified in an item response theory framework by testing for
differential item functioning (i.e., whether the likelihood of endorsing a criterion differs by
group after accounting for mean group differences in the underlying substance use disorders
trait). With the exception of legal problems, the criteria did not consistently indicate
differential item functioning across studies. Even where differential item functioning was
found (e.g., see references 35 and 36), no evidence of differential functioning of the total
score (i.e., the underlying substance use disorders trait) was found. Thus, consistent gender
or cultural bias was not found, although the extent of the changes proposed for DSM-5
criteria for substance use disorders suggested that there would be value in additional
research using different analytic strategies to examine whether gender, age, or ethnic bias
exists in the criteria.
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DECISION: For DSM-5, combine abuse and dependence criteria into one disorder (Figure
1), with two additional changes indicated below.

Should Any Diagnostic Criteria Be Dropped?
If any criteria can be removed while retaining diagnostic accuracy, the set will be easier to
use in clinical practice. The work group considered whether two criteria could be dropped:
legal problems and tolerance.

Legal problems—Reasons to remove legal problems from the criteria set included very
low prevalence in adult samples (31, 35, 37, 38, 41, 57) and in many (58, 61, 69) although
not all (58, 60, 68) adolescent samples, low discrimination (28, 36, 57, 64, 66, 69, 75), poor
fit with other substance use disorder criteria (28, 32, 35, 47, 51, 76), and little added
information in item response theory analyses (28, 37, 41, 44). Some clinicians were
concerned that dropping legal problems would leave certain patients undiagnosed, an issue
specifically addressed among heavy alcohol, cannabis, cocaine, and heroin users in
methadone and dual-diagnosis psychiatric settings (57). None of these patients reported
substance-related legal problems as their only criterion or “lost” a DSM-5 substance use
disorder diagnosis without this criterion. Thus, legal problems are not a useful substance use
disorder criterion, although such problems may be an important treatment focus in some
settings.

Tolerance—Concerns about the tolerance criterion included its operationalization,
occasional poor fit with other criteria (51), occasional differential item functioning (68), and
relevance to the underlying disorder (77). However, most item response theory articles on
substance use disorder criteria (Table 2) did not find anything unique about tolerance
relative to the other criteria.

DECISION: Drop legal problems as a DSM-5 diagnostic criterion.

Should Any Criteria Be Added?
If new criteria increase diagnostic accuracy, the set will be improved by their addition. The
work group considered two criteria for possible addition: craving and consumption.

Craving—Support for craving as a substance use disorder criterion comes indirectly from
behavioral (78–82), imaging, pharmacology (83), and genetics studies (84). Some believe
that craving and its reduction is central to diagnosis and treatment (83, 85), although not all
agree (86, 87). Craving is included in the dependence criteria in ICD-10, so adding craving
to DSM-5 would increase consistency between the nosologies.

Item response theory analyses of data from general population and clinical samples in the
United States and elsewhere (42, 45, 47, 49, 57, 88) were used to determine the relationship
of craving to the other substance use disorder criteria and whether its addition improved the
diagnosis. Craving was measured using questions about a strong desire or urge to use the
substance, or such a strong desire to use that one couldn’t think of anything else. Across
studies, craving fit well with the other criteria and did not perturb their factor loadings,
severity, or discrimination. Differential item functioning was generally no more pronounced
for craving than for other criteria. In general population samples (e.g., the blue curve in
Figure 2), craving fell within the midrange of severity (42). In clinical samples, craving was
in the mid-to-lower range of severity, likely because of high prevalence (57). Some studies
suggested that craving was redundant with other criteria (47, 49). Using visual inspection to
compare item response theory total information curves for the DSM-5 substance use
disorder criteria with and without craving produced inconsistent results (42, 47, 88). Using
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statistical tests to compare total information curves, the addition of craving to the
dependence criteria did not significantly add information (45, 57). However, when craving
and the three abuse criteria were added, total information was increased significantly for
nicotine, alcohol, cannabis, and heroin, although not for cocaine use disorders (45, 57).
Clinicians expressed enthusiasm about adding craving at work group presentations and on
the DSM-5 web site. In the end, while the psychometric benefit in adding a craving criterion
was equivocal, the view that craving may become a biological treatment target (a
nonpsychometric perspective) prevailed. While awaiting the development of biological
craving indicators, clinicians and researchers can assess craving with questions like those
used in the item response theory studies (42, 45, 47, 49, 57, 88).

Consumption—The work group considered adding quantity or frequency of consumption
as a criterion. A putative criterion of five or more drinks per occasion for men and four or
more drinks for women fit well with other criteria in the U.S. general population (36), as did
at least weekly cannabis use and daily cigarette use (38, 40). However, issues included
worsening of model fit (41), unclear utility among cannabis users (66), and lack of a uniform
cross-national alcohol indicator (54). Quantifying other illicit drug consumption patterns is
even more difficult.

DECISION: Do not add consumption. Add “craving or a strong desire or urge to use the
substance” to the DSM-5 substance use disorder criteria (Figure 1). Encourage further
research on the role of craving among substance use disorder criteria.

What Should the Diagnostic Threshold Be?
The studies in Table 2 and others (89–91) demonstrate that the substance use disorders
criteria represent a dimensional condition with no natural threshold. However, a binary (yes/
no) diagnostic decision is often needed. To avoid a marked perturbation in prevalence
without justification, the work group sought a threshold for DSM-5 substance use disorders
that would yield the best agreement with the prevalence of DSM-IV substance abuse and
dependence disorders combined. To determine this threshold, data from general population
and clinical samples were used to compute prevalences and agreement (kappa) between
DSM-5 substance use disorders and DSM-IV dependence or abuse, examining thresholds of
two or more to four or more DSM-5 criteria (Table 3). As shown, prevalence was very
similar, and agreement (ranging from very good to excellent) appeared maximized with the
threshold of two or more criteria, so it was selected. Another recent large independently
conducted study further supported this threshold (92).

Concerns that the threshold of two or more criteria is too low have been expressed in the
professional (93, 94) and lay press (95), at presentations, and on the DSM-5 web site (e.g.,
that it produces an overly heterogeneous group or that those at low severity levels are not
“true” cases). These understandable concerns were weighed against the competing need to
identify all cases meriting intervention, including milder cases, for example, those
presenting in primary care. Table 3 shows that a concern that “millions more” would be
diagnosed with the DSM-5 threshold (95) is unfounded if DSM-5 substance use disorder
criteria are assessed and decision rules are followed (rather than assigning a substance use
disorder diagnosis to any substance user). Additional concerns about the threshold should be
addressed by indicators of severity, which clearly indicate that cases vary in severity.

An important exception to making a diagnosis of DSM-5 substance use disorder with two
criteria pertains to the supervised use of psychoactive substances for medical purposes,
including stimulants, cocaine, opioids, nitrous oxide, sedative-hypnotic/anxiolytic drugs, and
cannabis in some jurisdictions (96, 97). These substances can produce tolerance and
withdrawal as normal physiological adaptations when used appropriately for supervised
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medical purposes. With a threshold of two or more criteria, these criteria could lead to
invalid substance use disorder diagnoses even with no other criteria met. Under these
conditions, tolerance and withdrawal in the absence of other criteria do not indicate
substance use disorders and should not be diagnosed as such.

DECISION: Set the diagnostic threshold for DSM-5 substance use disorders at two or more
criteria.

How Should Severity Be Represented?
The DSM-5 Task Force asked work groups for severity indicators of diagnoses (mild,
moderate, or severe). Many severity indicators are possible (e.g., levels of use, impairment,
or comorbidity), and the Substance-Related Disorders Work Group sought a simple,
parsimonious approach. A count of the criteria themselves serves this purpose well, since as
the count increases so does the likelihood of substance use disorder risk factors and
consequences (89–91, 98). The work group considered weighting the count by item response
theory severity parameters, but comparing the association of weighted and unweighted
criterion counts to consumption, functioning, and family history showed no advantage for
weighting (98). Furthermore, since severity parameters differ somewhat across samples (31),
no universal set of weights exists.

DECISION: Use a criteria count (from two to 11) as an overall severity indicator. Use
number of criteria met to indicate mild (two to three criteria), moderate (four to five), and
severe (six or more) disorders.

Specifiers
Physiological cases—DSM-IV included a specifier for physiological cases (i.e., those
manifesting tolerance or withdrawal, a DSM-III carryover), but the predictive value of this
specifier was inconsistent (99–106). A PubMed search indicated that this specifier was
unused outside of studies investigating its validity, indicating negligible utility.

DECISION: Eliminate the physiological specifier in DSM-5.

Course—In DSM-IV, six course specifiers for dependence were provided. Four of these
pertained to the time frame and completeness of remission, and two pertained to extenuating
circumstances.

In DSM-IV, the specifiers for time frame and completeness of remission were complex and
little used. To simplify, the work group eliminated partial remission and divided the time
frame into two categories, early and sustained. Early remission indicates a period ≥3 months
but <12 months without meeting DSM-5 substance use disorders criteria other than craving.
Three months was selected because data indicated better outcomes for those retained in
treatment at least this long (107, 108). Sustained remission indicates a period lasting ≥12
months without meeting DSM-5 substance use disorders criteria other than craving. Craving
is an exception because it can persist long into remission (109, 110).

The work group noted that many clinical studies define remission and relapse in terms of
substance use per se, not in terms of DSM criteria. The work group did not do this in order
to remain consistent with DSM-IV criteria, and because the criteria focus on substance-
related difficulties, not the extent of use, for the reasons discussed in the section on adding
criteria. In addition, a lack of consensus on the level of use associated with a good outcome
(111, 112) complicates substance use as a course specifier for the disorder.
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The extenuating circumstance “in a controlled environment” was unchanged from DSM-IV.
DSM-IV also included “on agonist therapy” (e.g., methadone or unspecified partial agonists
or agonist/antagonists). To update this category, DSM-5 replaced it with “on maintenance
therapy” and provided specific examples.

DECISION: Define early remission as ≥3 to <12 months without meeting substance use
disorders criteria (except craving) and sustained remission as ≥12 months without meeting
substance use disorders criteria (except craving). Update the maintenance therapy category
with examples of agonists (e.g., methadone and buprenorphine), antagonists (e.g.,
naltrexone), and tobacco cessation medication (bupropion and varenicline).

Could the Definitions of Substance-Induced Mental Disorders Be Improved?
Substance use and other mental disorders frequently co-occur, complicating diagnosis
because many symptoms (e.g., insomnia) are criteria for intoxication, withdrawal syndrome,
or other mental disorders. Before DSM-IV, the nonstandardized substance-induced mental
disorder criteria had poor reliability and validity. DSM-IV improved this (113) via
standardized guidelines to differentiate between “primary” and “substance-induced” mental
disorders. In DSM-IV, primary mental disorders were diagnosed if they began prior to
substance use or if they persisted for more than 4 weeks after cessation of acute withdrawal
or severe intoxication. DSM-IV substance-induced mental disorders were defined as
occurring during periods of substance intoxication or withdrawal or remitting within 4
weeks thereafter. The symptoms listed for both the relevant disorder and for substance
intoxication or withdrawal were counted toward the substance-induced mental disorder only
if they exceeded the expected severity of intoxication or withdrawal. While severe
consequences could accompany substance-induced mental disorders (114), remission was
expected within days to weeks of abstinence (115–118).

Despite these clarifications, DSM-IV substance-induced mental disorders remained
diagnostically challenging because of the absence of minimum duration and symptom
requirements and guidelines on when symptoms exceeded expected severity for intoxication
or withdrawal. In addition, the term “primary” was confusing, implying a time sequence or
diagnostic hierarchy. Research showed that DSM-IV substance-induced mental disorders
could be diagnosed reliably (113) and validly (119) by standardizing the procedures to
determine when symptoms were greater than expected (although these were complex) and,
importantly, by requiring the same duration and symptom criteria as the corresponding
primary mental disorder. This evidence led to the DSM-5 Substance-Related Disorders
Work Group recommendation to increase standardization of the substance-induced mental
disorder criteria by requiring that diagnoses have the same duration and symptom criteria as
the corresponding primary diagnosis. However, concerns from the other DSM-5 work
groups led the Board of Trustees to a flexible approach that reversed the DSM-IV
standardization. This flexible approach lacked specific symptom and duration requirements
and included the addition of disorder-specific approaches crafted by other DSM-5 work
groups.

DECISIONS: 1) For a diagnosis of substance-induced mental disorder, add a criterion that
the disorder “resembles” the full criteria for the relevant disorder. 2) Remove the
requirement that symptoms exceed expected intoxication or withdrawal symptoms. 3)
Specify that the substance must be pharmacologically capable of producing the psychiatric
symptoms. 4) Change the name “primary” to “independent.” 5) Adjust “substance-induced”
to “substance/medication-induced” disorders, since the latter were included in both DSM-IV
and DSM-5 criteria but not noted in the DSM-IV title.
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Could Biomarkers Be Utilized in Making Substance Use Disorder Diagnoses?
Because of the DSM-5 Task Force interest in biomarkers, the Substance-Related Disorders
Work Group, consulting with outside experts, considered pharmacokinetic measures of the
psychoactive substances or their metabolites, genetic markers, and brain imaging indicators
of brain structure and function.

Many measures of drugs and associated metabolites in blood, urine, sweat, saliva, hair, and
breath have well-established sensitivity and specificity characteristics. However, these only
indicate whether a substance was taken within a limited recent time window and thus cannot
be used to diagnose substance use disorders.

Genetic variants within alcohol metabolizing genes (ALDH2, ADH1B, and ADH4), genes
related to neurotransmission such as GABRA2 (120–122), and nicotinic and opioid receptor
genes including CHRNA5 (120) and OPRM1 (123) show replicated associations to
substance use disorders. However, these associations have small effects or are rare in many
populations and thus cannot be used in diagnosis. Perhaps in future editions, DSM may
include markers as predictors of treatment outcome (e.g., OPRM1 A118G and naltrexone
response [124, 125])

Positron emission tomography (PET) imaging of brain functioning indicates that dopamine
is associated with substance use (126, 127). However, measuring brain dopamine markers
involves radioligands, limiting their use. Functional MRI (fMRI) produces structural and
functional data, but few fMRI or PET studies have differentiated brain functioning predating
and consequent to onset of substance use disorders (128). Furthermore, brain imaging
findings based on group differences are not specific enough to use as diagnostic markers in
individual cases. Finally, abnormalities in brain regions and functioning that are associated
with substance use disorders overlap with other psychiatric disorders. In sum, biomarkers
are not yet appropriate as diagnostic tests for substance use disorders. Continued research in
this area is important.

DECISION: Do not include biomarkers.

Should Polysubstance Dependence Be Retained?
In DSM-IV, polysubstance dependence allowed diagnosis for multiple-substance users who
failed to meet dependence criteria for any one substance but had three or more dependence
criteria collectively across substances. The category was often misunderstood as dependence
on multiple substances and was little used (129). With the new threshold for DSM-5
substance use disorders (two or more criteria), the category became irrelevant.

DECISION: Eliminate polysubstance dependence.

Substance-Specific Issues
Should Cannabis, Caffeine, Inhalant, and Ecstasy Withdrawal Disorders Be Added?

Cannabis—Cannabis withdrawal was not included in DSM-IV because of a lack of
evidence. Since then, the reliability and validity of cannabis withdrawal has been
demonstrated in preclinical, clinical, and epidemiological studies (126, 127, 130–135). The
syndrome has a transient course after cessation of cannabis use (135–138) and
pharmacological specificity (139–141). Cannabis withdrawal is reported by up to one-third
of regular users in the general population (131, 132, 134) and by 50%–95% of heavy users
in treatment or research studies (133, 135, 142, 143). The clinical significance of cannabis
withdrawal is demonstrated by use of cannabis or other substances to relieve it, its
association with difficulty quitting (135, 142, 144), and worse treatment outcomes
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associated with greater withdrawal severity (133, 143). In addition, in latent variable
modeling (30), adding withdrawal to other substance use disorders criteria for cannabis
improves model fit.

Inhalants/hallucinogens—While some support exists for adding withdrawal syndromes
for inhalants and Ecstasy (3,4-methylenedioxymethamphetamine) (31, 145–147), the
literature and expert consultation suggest that evidence remains insufficient to include these
in DSM-5, but further study is warranted.

Caffeine—In DSM-IV, caffeine withdrawal was included as a research diagnosis to
encourage research (148). The accumulated evidence from preclinical and clinical studies
since the publication of DSM-IV supports the reliability, validity, pharmacological
specificity, and clinical significance of caffeine withdrawal (149–152). Based on factor
analysis studies, the work group proposed modifying the DSM-IV research criteria so that a
diagnosis in DSM-5 would require three or more of the following symptoms: 1) headache;
2) fatigue or drowsiness; 3) dysphoric mood or irritability; 4) difficulty concentrating; and 5)
nausea, vomiting, or muscle pain/stiffness (153, 154).

DSM-IV did not include caffeine dependence despite preclinical research literature because
clinical data were lacking (155). Relatively small-sample clinical surveys published since
then and the accumulating data on the clinical significance of caffeine withdrawal and
dependence support further consideration for a caffeine use disorder (152, 153, 156–160),
particularly given concerns about youth energy drink misuse and new alcohol-caffeine
combination beverages (161, 162). However, clinical and epidemiological studies with
larger samples and more diverse populations are needed to determine prevalence, establish a
consistent set of diagnostic criteria, and better evaluate the clinical significance of a caffeine
use disorder. These studies should address test-retest reliability and antecedent, concurrent,
and predictive validity (e.g., distress and impaired functioning).

DECISIONS: 1) Add cannabis withdrawal disorder. Include withdrawal as a criterion for
cannabis use disorder. 2) Add caffeine withdrawal disorder, and include caffeine use
disorder in Section 3 (“Conditions for Further Study”).

Could the Nicotine Criteria Be Aligned With the Diagnostic Criteria for the Other Substance
Use Disorders?

DSM-IV included nicotine dependence, but experts felt that abuse criteria were inapplicable
to nicotine (163, 164), so these were not included. Nicotine dependence has good test-retest
reliability (165–167) and its criteria indicate a unidimensional latent trait (39, 40, 62, 67,
168). Concerns about DSM-IV-defined nicotine dependence include the utility of some
criteria, the ability to predict treatment outcome, and low prevalence in smokers (131, 163,
169). Many studies therefore indicate nicotine dependence with an alternative measure, the
Fagerström Nicotine Dependence Scale (170, 171). DSM-IV and the Fagerström scale
measure somewhat different aspects of a common underlying trait (67, 168, 172).

Because DSM-5 combines dependence and abuse, studies addressed whether criteria for
nicotine use disorder could be aligned with other substance use disorders (45, 71, 181),
potentially also addressing the concerns about DSM-IV-defined nicotine dependence.
Smoking researchers widely regard craving as an indicator of dependence and relapse (164,
173–175). Increasing disapproval of smoking (176) and wider smoking restrictions (177)
suggest improved face validity of continued smoking despite interpersonal problems and
smoking-related failure to fulfill responsibilities as tobacco use disorder criteria. Smoking is
highly associated with fire-related and other mortality (e.g., unintentional injuries and
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vehicle crashes) (173, 178–180), suggesting the applicability of hazardous use as a criterion
for tobacco use disorders, parallel with hazardous use of other substances.

To examine the alignment of criteria for tobacco use disorder with those for other substance
use disorders, an item response theory analysis of the seven dependence criteria, three abuse
criteria, and craving was performed in a large adult sample of smokers (45). The 11 criteria
formed a unidimensional latent trait intermixed across the severity spectrum, significantly
increasing information over a model using DSM-IV nicotine dependence criteria only.
Differential item functioning was found for craving and hazardous use, but differential total
score functioning was not found. The proposed tobacco use disorder criteria (individually
and as a set) were strongly associated with a panel of validators, including smoking quantity
and smoking shortly after awakening (181). The tobacco use disorder criteria were more
discriminating than the DSM-IV nicotine dependence criteria (181) and produced a higher
prevalence than DSM-IV criteria, addressing a DSM-IV concern (163). An item response
theory secondary analysis of 10 of the 11 criteria from adolescent and young adult substance
abuse patients (71) also revealed unidimensionality and a higher prevalence of DSM-5
tobacco use disorder than DSM-IV nicotine dependence (71).

DECISION: Align DSM-5 criteria for tobacco use disorder with criteria for the other
substance use disorders.

Should Neurobehavioral Disorder Associated With Prenatal Alcohol Exposure Be Added?
In utero alcohol exposure acts as a neurobehavioral teratogen, with lifelong effects on CNS
function and behavior (182, 183). These effects are now known as neurobehavioral disorder
associated with prenatal alcohol exposure. Key features include neurocognitive and
behavioral impairments (184) diagnosed through standardized psychological or educational
testing, caregiver/teacher questionnaires, medical records, reports from the patient or a
knowledgeable informant, or clinician observation. Prenatal alcohol exposure can be
determined by maternal self-report, others’ reported observations of maternal drinking
during the pregnancy, and documentation in medical or other records.

Neurobehavioral disorder associated with prenatal alcohol exposure was not included in
DSM-IV. The proposed diagnostic guidelines allow this diagnosis regardless of the facial
dysmorphology required to diagnose fetal alcohol syndrome (185). Many clinical experts
support the diagnosis (186), and clinical need is suggested by substantial misdiagnosis,
leading to unmet treatment need (186). However, more information is needed on this
disorder before it can be included in the main diagnosis section of the manual.

DECISION: Include neurobehavioral disorder associated with prenatal alcohol exposure in
Section 3.

Issues Not Related To Substances
Should Gambling Disorder and Other Putative Behavioral “Addictions” Be Added to the
Substance Disorders Chapter?

Gambling—In DSM-IV, pathological gambling is in the section entitled “Impulse-Control
Disorders Not Elsewhere Classified.” Pathological gambling is comorbid with substance use
disorders (187–189) and is similar to substance use disorders in some symptom
presentations (190), biological dysfunction (191), genetic liability (192), and treatment
approaches (193–195). The work group therefore concurred with a DSM-5 Task Force
request to move pathological gambling to the substance use disorders chapter. The work
group also recommended other modifications (196). The name will be changed to
“Gambling Disorder” because the term pathological is pejorative and redundant. The
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criterion “illegal acts to finance gambling” was removed for the same reasons that legal
problems were removed from substance use disorders (197–200; B. Grant, unpublished 2010
data). The diagnostic threshold was reduced to four or more criteria to improve classification
accuracy (200–203). A further reduction in the threshold was considered, but this greatly
increased prevalence (189, 197) without evidence for diagnostic improvement. Future
research should explore whether gambling disorder can be assessed using criteria that are
parallel to those for substance use disorders (200).

Other non-substance-related disorders—The work group consulted outside experts
and reviewed literature on other potential non-substance-related behaviors (e.g., Internet
gaming and shopping). This included over 200 publications on Internet gaming addiction,
mostly Asian case reports or series of young males. Despite the large literature (204–207),
no standard diagnostic criteria and only limited data were available on prevalence, course, or
brain functioning. Therefore, research is needed to ascertain the unique characteristics of the
disorder, the cross-cultural reliability and validity data of diagnostic criteria, prevalence in
representative samples, natural history, and potentially associated biological factors (196).
Research on other behavioral addictions is even more preliminary. Disorders involving
sexual behaviors or eating were handled by other work groups.

DECISION: Include gambling disorder in the substance use disorders section, with changes
noted above. Add Internet gaming disorder to Section 3.

Should the Name of the Chapter Be Changed?
With the addition of gambling disorder to the chapter, a change in the title was necessary.
The Board of Trustees assigned the title “Substance-Related and Addictive Disorders,”
despite the DSM-5 Substance-Related Disorders Work Group having previously approved a
title (by majority but not consensus) that did not include the term addiction. This lack of
agreement over the title reflects an overall tension in the field over the terms addiction and
dependence, as seen in editorials (2, 208) advocating addiction as a general term, reserving
dependence specifically for tolerance and/or withdrawal, and the more than 80 comments on
these editorials that debated the pros and cons of these terms.

Present Status and Future Directions
Since 2007, the Substance-Related Disorders Work Group addressed many issues. The
members conducted and published analyses, and they formulated new criteria and presented
them widely for input. The DSM-5 Task Force requested a reduction in the number of
disorders wherever possible, and the work group accomplished this.

The DSM process requires balancing many competing needs, which is always the case when
formulating new nomenclatures. The process also entails extensive, unpaid collaboration
among a group of experts with different backgrounds and perspectives. Scientific
controversies arose and received responses (see references 2, 47, and 209–211). Conflict of
interest could undermine confidence in the work group’s recommendations (212), but in
fact, as monitored by APA, eight of the 12 members received no pharmaceutical industry
income over the 5 years since the work group was convened, two received less than $1,200
and two received less than $10,000 (the APA cap) in any single year. Some individuals
assume that financial interests advocated directly to the work group (e.g., pharmaceutical
companies, alcohol and tobacco industries, insurers, and providers). Actually, this never
happened. While such advocacy could have occurred surreptitiously through unsigned
DSM-5 web site comments, few comments stood out as particularly influential since they
covered such a wide range of opinions. An exception to this was the web site advocacy of
nonprofit groups to include neurobehavioral disorder associated with prenatal alcohol
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exposure (taken into account in forming the disorder recommendation). Ultimately, the work
group recommendations attracted considerable interest, and the DSM-5 process stimulated
much substance use disorder research that otherwise would not have occurred.

Implementing the 11 DSM-5 substance use disorders criteria in research and clinical
assessment should be easier than implementing the 11 DSM-IV criteria for substance abuse
and dependence, since now only one disorder is involved instead of two hierarchical
disorders. A checklist can aid in covering all criteria. Eventually, reducing the number of
criteria to diagnose substance use disorders will further aid implementation, which future
studies should address.

The statistical methodology used to examine the structure of abuse and dependence criteria
was state of the art, and the data sets analyzed were large and based on standardized
diagnostic procedures with good to excellent reliability and validity. However, these data
sets, collected several years ago, were not designed to examine the reliability and validity of
the DSM-5 substance use disorder diagnosis. Many studies showed that DSM-IV
dependence was reliable and valid (5), suggesting that major components of the DSM-5
substance use disorders criteria are reliable as well. However, field trials using standard
methodology to minimize information variance (213) are needed to provide information on
the reliability of DSM-5 substance use disorder diagnosis that can be directly compared with
DSM-IV (214), in addition to studies on the antecedent, concurrent, and predictive validity
of DSM-5 substance use disorders relative to DSM-IV dependence.

The amount of data available to address the topics discussed above varied, and new studies
will be needed for some of the more specific issues. However, major concerns regarding the
combination of abuse and dependence criteria were conclusively addressed because an
astonishing amount of data was available and the results were very consistent. The
recommendations for DSM-5 substance use disorders represent the results of a lengthy and
intensive process aimed at identifying problems in DSM-IV and resolving these through
changes in DSM-5. At the same time, the variable amount of evidence on some of the issues
points the way toward studies aimed at further clarifications and improvements in future
editions of DSM.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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FIGURE 1. DSM-IV and DSM-5 Criteria for Substance Use Disorders
a One or more abuse criteria within a 12-month period and no dependence diagnosis;
applicable to all substances except nicotine, for which DSM-IV abuse criteria were not
given.
b Three or more dependence criteria within a 12-month period.
c Two or more substance use disorder criteria within a 12-month period.
d Withdrawal not included for cannabis, inhalant, and hallucinogen disorders in DSM-IV.
Cannabis withdrawal added in DSM-5.
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FIGURE 2. Information Characteristic Curves from Item Response Theory Analysis of DSM-IV
Alcohol Abuse and Dependence Criteria, Required to Persist Across 3 Years of Follow-Upa,b
a Red curves: DSM-IV abuse criteria. Black curves: DSM-IV dependence criteria. Blue
curve: Craving.
b Data from the National Epidemiologic Survey on Alcohol and Related Conditions
(NESARC), Wave 2 (2004–2005), conducted by the National Institute on Alcohol Abuse
and Alcoholism. Participants were noninstitutionalized civilians age 20 years and older
(N=34,653). The NESARC had a multistage design and oversampled blacks, Hispanics, and
young adults. Analyses were conducted with Mplus (version 6.12, Los Angeles, Muthén &
Muthén, 2011) and incorporated sample weights to adjust standard errors appropriately. See
supplementary Table S2 for more detail on this analysis.
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TABLE 1

DSM-5 Substance-Related Disorders Work Groupa

Name Degree(s) Specialization Country

Charles O’Brien (chair)b M.D., Ph.D. Addiction psychiatry USA

Marc Auriacombe M.D. Addiction psychiatry France

Guilherme Borges Sc.D. Epidemiology Mexico

Kathleen Bucholz Ph.D. Epidemiology USA

Alan Budney Ph.D. Substance use disorder treatment, marijuana USA

Wilson Comptonb M.D., M.P.E Epidemiology, addiction psychiatry USA

Thomas Crowleyc M.D. Psychiatry USA

Bridget F. Grantb Ph.D., Ph.D. Epidemiology, biostatistics, survey research USA

Deborah S. Hasin Ph.D. Epidemiology of substance use and psychiatric disorders USA

Walter Ling M.D. Addiction psychiatry USA

Nancy M. Petry Ph.D. Substance use and gambling treatment USA

Marc Schuckit M.D. Genetics and comorbidity USA

a
In addition to the scientists listed here who were members during the entire duration of the process, a list of consultants and advisers who served

on various subcommittees and contributed substantially to the discussion is contained in the official publication of DSM-5.

b
Also a DSM-5 Task Force member.

c
Co-chair, 2007–2011.
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TABLE 3

Agreement Between DSM-IV Abuse/Dependence and DSM-5 Substance Use Disorders at Different
Diagnostic Thresholds

Sample (source) Sample Size Prevalence Kappa

National Epidemiologic Survey on Alcohol and Related Conditions (6)

 Drinkers, last 12 monthsa 20,836

  DSM-IV alcohol 0.10

　 DSM-5, ≥2 criteria 0.11 0.73

　 DSM-5, ≥3 criteria 0.06 0.73

Collaborative studies on genetics of alcoholism nonproband adults (56)

 Drinkers, lifetime 6,673

  DSM-IV alcohol 0.43

　 DSM-5, ≥2 criteria 0.43 0.80

　 DSM-5, ≥3 criteria 0.32 0.74

 Cannabis users, lifetime 4,569

  DSM-IV cannabis 0.35

　 DSM-5, ≥2 criteria 0.33 0.82

　 DSM-5, ≥3 criteria 0.26 0.75

Cross-national emergency departments (54)

 Drinkers, last 12 monthsa 3,191

  DSM-IV alcohol 0.21

　 DSM-5, ≥2 criteria 0.21 0.80

　 DSM-5, ≥3 criteria 0.15 0.79

Metropolitan clinical sample (N=663) (57)

 Drinkers, last 12 monthsa 534

  DSM-IV current alcohol 46.9

　 DSM-5, ≥2 criteria 48.7 0.94

　 DSM-5, ≥3 criteria 45.7 0.96

　 DSM-5, ≥4 criteria 42.8 0.92

 Cannabis users, last 12 monthsa 340

  DSM-IV cannabis 21.1

　 DSM-5, ≥ 2 criteria 19.6 0.85

　 DSM-5, ≥ 3 criteria 16.4 0.83

　 DSM-5, ≥ 4 criteria 13.4 0.73

 Cocaine users, last 12 monthsa 483

  DSM-IV cocaine 52.9

　 DSM-5, ≥2 criteria 54.5 0.93

　 DSM-5, ≥3 criteria 51.7 0.96

　 DSM-5, ≥4 criteria 48.9 0.93

 Heroin users, last 12 monthsa 364

  DSM-IV heroin 40.0
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Sample (source) Sample Size Prevalence Kappa

　 DSM-5, ≥2 criteria 41.6 0.95

　 DSM-5, ≥3 criteria 39.2 0.97

　 DSM-5, ≥4 criteria 36.5 0.96

a
Any use within prior 12 months.
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