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Abstract

Although drug craving has received considerable research attention over the past several decades,
to date there has been no systematic review of the general clinical significance of craving. This
paper presents an overview of measurement issues of particular relevance to a consideration of use
of craving in clinical settings. The paper then considers the relevance of craving across a broad
array of clinical domains, including diagnosis, prognostic utility, craving as an outcome measure,
and the potential value of craving as a direct target of intervention. The paper is both descriptive
and prescriptive, informed by the current state of the science on craving with recommendations for
the definition of craving, assessment practices, future research, and clinical applications. We
conclude that craving has considerable utility for diagnosis and as a clinical outcome, and that
findings from future research will likely expand the clinical potential of the craving construct in
the domains of prognosis and craving as a treatment target.
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Introduction

Over the past 40 years, drug craving has been a highly lively and, at times, contentious
topic. Craving disputes have erupted over the definition of the word craving, the
measurement of craving, the function of craving in addiction, and the utility of craving for
understanding addictive processes.1* These disputes have occurred in the context of a
voluminous and rapidly expanding literature on craving. Over the past 50 years,
approximately 10,000 articles have been published on craving—more than 60% of these
have appeared in just the past 10 years.2 The significance of craving is considerably less
controversial among those who are addicted. For these people, craving is a very real
phenomenon. It often intrudes into their daily lives, at times dominating their thoughts and
generating considerable distress. Although there have been several reviews covering the
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basic science and theory of craving® or the clinical relevance of certain features of craving
for select drugs of abuse,-8 there have been no comprehensive examinations of the overall
clinical significance of craving across substance-use disorders.

An issue that has received considerable attention in the clinical realm is the extent to which
craving is or is not related to drug use and relapse.®-12 Though this is an important concern,
we believe the potential clinical utility of craving extends beyond this somewhat narrow
question. Thus, this paper will review the relevance of craving across a broader array of
clinical domains including diagnosis, prognostic utility, craving as an outcome measure, and
the potential value of craving as a direct target of intervention. The paper will be both
descriptive and prescriptive, with recommendations informed by the current state of the
science on craving. We will start, however, with a discussion of the measurement of craving,
as we believe that a full consideration of selected assessment issues will set the stage for a
more informative review of related clinical topics.

Craving assessment

The clinical utility of drug craving is governed, in part, by the psychometric adequacy of
craving measures. But despite the development of several psychometrically validated multi-
item craving instruments, craving continues to be assessed most commonly with single-item
ratings in both clinical and research settings.13-14 To date, the measurement of craving has
been highly uneven—there are no field-wide (or drug-specific) standard instruments for
craving assessment.14 In some research areas, certain measures have been used so frequently
that they have emerged as de facto standards. For example, the Questionnaire on Smoking
Urges—Brief (QSU-Brief!®) and the Obsessive Compulsive Drinking Scale (OCDS6) are
the most commonly used multi-item craving instruments in their respective fields.

Multiple reviews have addressed a range of issues relevant to craving assessment,14.17-20
Several themes emerge across these reviews including the nearly universal idea that craving
is best indexed through self-report instruments, that many instruments across all the major
drug-use disorders are able to yield highly reliable craving scores, that craving has only a
modest relationship with measures of drug use, and that analyses of the latent structure of
multi-item craving measures suggest that craving is primarily (though not exclusively) a
unidimensional construct.?

Definitions of craving

The particular definition of craving represented on any craving instrument is derived from
an explicit or implicit conceptualization of the nature of drug craving and its role in
addictive processes. Nearly all modern comprehensive theories of addiction propose that
craving is relevant to understanding drug motivation, and there are several theories that
discuss in great detail the sources of craving, craving processes, and the impact of craving in
substance-use disorders.> The fact that craving is such a central concept in addictions

bFactor analyses of multi-item craving instruments typicallg/ reveal a hierarchical latent structure with a robust primary factor and
two or more strongly intercorrelated first-order factors.21,22
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research suggests that most researchers believe that craving is real—that is, it is an attribute
that exists outside of any particular theory of craving.

With regard to the adequacy of assessment, the most immediate issue for the clinician (or
researcher, for that matter) is whether a craving as sessment measures what it is supposed to
measure.23 That is, do variations in craving produce systematic variations in performance on
a craving assessment?24 The answer to that question requires some idea of the presumptive
core characteristics of craving that need to be captured by craving assessments. Despite the
diversity of craving theories, most researchers assume that craving is a subjective experience
of wanting to use a drug.>8 This definition has three distinct elements: craving is conscious,
craving is best captured by an expression of desire, and that desire is directed toward the use
of a specific drug.

Of these three elements, the one that has generated some debate is the idea that craving is
necessarily conscious. For example, according to an animal-based model of addiction
motivation, 2 the “wanting” system, which is the hypothesized substrate of craving (and
compulsive drug seeking), operates primarily at implicit, unconscious levels and only
occasionally intrudes into conscious awareness. We believe the immediate clinical
implications of the possibility of “unconscious craving” are somewhat limited. First, this
specific hypothesis has yet to be tested, and, judging by the prevailing view in the field
regarding the salience of conscious craving, not likely to gain much traction in the absence
of more clearly specified mechanisms for how and under what conditions implicit,
unconscious “wanting” processes are translated into explicit, conscious craving. Second,
even if conscious craving were only the tip of the craving iceberg, it is not evident how,
given the current state of our knowledge, a clinician could capture unconscious craving
without relying on some explicit, self-report measure reflecting a drug user's experience of
craving. To date, there are no known implicit, nonverbal manifestations of craving that are
tightly coupled to self-report craving.1419 Nonverbal measures may ultimately be identified
that are associated strongly withself-reportedcraving.Forexample,undersome conditions,
regional brain activation as revealed by neuroimaging can be significantly associated with
craving report.26-28 Most of this research has used a cue-reactivity paradigm in which drug
users’ reactions to drug-related cues are contrasted with their reactions to neutral cues, with
the resulting changes in brain activity correlated with craving ratings. In general, these
studies suggest that drug-related cues primarily activate cortical regions related to a broad
range of functioning including processing of reward, memory, motivation, regulation of
action, executive control, affect, and interoceptive integration.2%39 Although such findings
may ultimately tell us a great deal about the neurobiological associates of craving, the
magnitude of the correlations between brain activity and craving report are, to date, not
sufficiently or consistently robust to indicate that neuroimaging is ready to offer a clinically
viable biomarker for craving report. Moreover, a measure of craving has to be clinically
practical with wide applicability across a diverse range of clinical settings. Our technology
has not advanced to the point where neuroimaging offers a feasible approach for routine
assessment of craving in clinical practice.

Ann N'Y Acad Sci. Author manuscript; available in PMC 2014 June 02.
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Content of craving assessments

The standard definition of craving suggests that craving assessments should include items
referring directly to the concept of desire. Not surprisingly, many craving assessments use
terms such as desire, want, urge, need, or closely related synonyms. Some assessments ask
people to rate their level of craving, though the term craving is not included in many popular
instruments. For example, Table 1 shows items from major diagnostic assessments used in
the addictions field that purportedly index craving. Notably, none of these instruments
actually uses the term craving. The absence of craving as an item is not limited to these
examples. Neither the QSU-Brief1® nor the OCDS,16 which, as described earlier, are two
commonly used multi-item measures of craving in the tobacco and alcohol fields,
respectively, include the word crave or craving in their item sets. This is not a trivial point—
in its approval of varenicline for the treatment of cigarette smoking, the Food and Drug
Administration (FDA) allowed the drug to be advertised as reducing the urge to smoke but
not as reducing craving, primarily because the QSU-Brief, which was used in a majority of
the research examining the effects of the drug on craving, did not include an item
specifically referencing craving.31c

Must an assessment use the word craving in order to measure craving? We can find little
justification, empirical or conceptual, for this claim. There are many seminal self-report
assessments used in psychiatry and psychology that do not include items directly addressing
the construct purportedly measured by the instruments. For instance, the Beck Depression
Inventory32 does not include any items that mentionthe term depression. With regardto
craving assessment, there is no indication from psychometric analyses of craving measures
that the term craving is semantically distinct from any other terms referring to desire.1:33:34
That is, on average, drug users appear to use the word craving to mean the same thing as
captured by other synonyms of desire. Consequently, an instrument that asks people to rate
their level of desire for a drug, or some common synonym of desire, likely qualifies as
directly addressing the concept of craving even though it might not specifically use the word
craving.

A broader question is whether an instrument must use items referring to some form of desire
to qualify as a craving measure. The OCDS,16 which has been described by its developers as
a measure of craving for alcohol, contains no terms that would be considered common
synonyms of desire. Various analyses of the latent structure of this instrument suggest the
items reflect a variety of factors including obsessive thoughts about alcohol, interference
with functioning, automaticity of drinking, and attempts to control drinking and
obsessions.35-38 But none of these analyses revealed any factor that might be construed as
desire. Also, some studies have examined associations between the OCDS and other
measures of alcohol craving that do include explicit desire items.3940 The pattern of results
across these studies suggests that the OCDS is not as strongly correlated with these other
measures as one might expect if this questionnaire was primarily capturing a dimension of
alcohol desire common across craving measures. There are other examples of craving
questionnaires that do not appear to include any items reflecting the desire to use drugs.41-43

CThe FDA position also resurrected an old assertion by Kozlowski and Wilkinson? that the term craving be restricted to the extreme end of the desire continuum. T
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Given that the conventional definition of craving is a desire for a drug, it is questionable
whether questionnaires without items directly addressing desire adequately represent the
craving construct.

Multi-item craving questionnaires often contain items that go beyond synonyms of desire
and address a diverse range of content including items asking about intentions to use,
expectancies that use will lead to specific outcomes (e.g., increase positive mood or decrease
negative mood and withdrawal), or lack of control over use.1516.18 The customary argument
for this additional item content is that craving has multidimensional facets that extend
beyond the category of desire.1® Some have criticized this expanded content as unnecessary
for capturing the essence of craving, and have noted particularly that some categories of
items, for example, expectancies, are both conceptually and empirically distinguishable from
desire.3350 We think that multicategory craving instruments are extremely useful for basic
research on the mechanisms that generate craving responses and explorations of the network
of relationships between traditional expressions of craving and craving-related
constructs.19:51 Moreover, some content appears to be closely linked to statements of desire.
Importantly, factor analytic research has shown consistently that items tapping intentions to
use (e.g., “I plan to smoke a cigarette as soon as possible”) nearly always end up on the
same factor as desire items, suggesting that desire and intention may occupy the same
semantic space,22:34 particularly for users who are not trying to abstain. On the other hand,
some instruments often have many more items than are strictly necessary for simply
assessing the desire to use a drug. These considerations are particularly critical in clinical
settings, where shorter, more focused instruments would be preferred.

Dynamics of craving

For most people with substance-use disorders, craving is a dynamic phenomenon, displaying
peaks, valleys, and short duration spikes over the course of any given day.28 Nearly all
craving assessments focus on the strength of craving—very few measures have been
developed to evaluate the frequency or duration of craving bouts. One exception is the Penn
Alcohol Craving Scale (PACS),>2 which includes items assessing the frequency of thoughts
about alcohol, the time spent thinking about drinking, and the strength of craving at the most
severe point over the previous week (see Halikas et al.>3 for a similar approach to cocaine
craving). These three features are summed (along with ratings from two other craving-
related items) to generate a composite cravingscore.Presumably,thiscompositerepresents an
integration of craving (or area under the curve) for total craving experienced over the past
week, although the extent to which this instrument actually captures profiles of craving over
time is unclear. Information about frequency and duration may increase the clinical yield of
craving assessments over and above instruments that only target craving intensity. However,
as of yet, there has been neither programmatic research examining the incremental utility of
these additional features of craving nor is it evident that a retrospective assessment of
craving can accurately replicate the time-dependent dynamics of craving.

Conditions of craving assessment

As a general rule, the clinical utility of any assessment is maximized when the conditions of
instrument development and clinical implementation are matched. Craving can vary
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considerably as a function of numerous contextual and intraindividual factors including the
presence of drug-related cues, theavailabilityofdrug,theassessmentenvironment, the age of
the user, the treatment status of the user, and the phase of treatment.8:21 These factors can
influence both the strength of craving and the pattern of associations of craving with other
addiction-relevant variables. This plasticity suggests that a craving assessment developed
and evaluated under one set of conditions may not have the same operating characteristics
under other conditions. From a clinical perspective, it is useful to know that some craving
assessments have been developed with samples of drug users who were not seeking
treatment22 or with samples restricted to inpatients.>* Further, with only a few exceptions,>®
most instruments have been developed with adults. Craving instruments might be somewhat
invariant across variations in contexts or groups of users, but there has been little systematic
research on this issue.

A useful distinction when evaluating craving assessments is the extent to which the craving
measure reflects tonic or phasic shifts in desire for drug.8
Toniccravingisexpressedasaslowlychangingsignal that may reflect abstinence or withdrawal-
related craving. Phasic craving reflects fast onset but rel atively short duration spikes in
craving level that arises in response to drug-related cues that have previously been paired
with drug administration. This cue-specific craving occurs when drug users are confronted
with environmental cues or emotionally charged stimuli that remind the person of previous
episodes of use or signal an impending occasion for drug use. Much laboratory-based
craving research has focused on phasic, cue-specific craving, but the extent to which the
clinical features and correlates of this form of craving are the same as those associated with
tonic or deprivation-based craving has not been clearly established.

Reliability of craving assessments

Thereliabilityofacravingmeasureistheconsistency of scores generated by repeated
administrations of the measure across identical conditions. Reliability, which can be thought
of as the precision of a measure, cannot be calculated; it can only be estimated, and those
estimates can only be generated with craving measures having two or more items. High
reliability is beneficial—a more reliable score offers the opportunity for greater clinical
utility. It is not unusual to obtain reliability estimates from multi-item craving instruments of
0.90 or greater, a level of reliability at the high end of most behavioral assessments.>¢
Craving scores with reliability well below 0.90, which may be inadequate for clinical
applications,5 indicates that the instrument could be improved (or replaced). Several factors
can enhance the reliability of any measure of craving including the intercorrelation of the
items contributing to the craving score, the number of quality items contributing to the total
score, the unidimensionality of the item set, the distribution of craving, and the range of
craving.18

Reliability is not, as sometimes portrayed, an immutable property of an instrument but rather
reflects a confluence of the properties of the instrument, characteristics of the people
completing the instrument, and conditions of testing.>® Clinically, this means that an
estimate of reliability may not be portable from a validation study to a clinical setting, and it
is possible that reliability in clinical situations would be considerably lower than published
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validation figures. Reliability is most likely to be attenuated when the range of craving
scores is restricted;5 for example, reliability in samples with very high or very low levels of
craving will almost certainly be reduced relative to a sample with a full range of craving
scores. Unfortunately, reliability estimates are rarely reported in published research, or, if
they are included, the estimate often comes from a prior validation study and not from the
sample used in the research. ldeally, researchers would always report a reliability estimate
for their craving measures, especially when craving is a major variable in the investigation.
And, given that reliability may not be generalizable across studies, that estimate should be
generated from the sample used in the research study.

Stability of craving state versus trait distinction

To the extent that craving fluctuates over time and settings, repeated measures of craving
should generate correspondingly low estimates of stability. Indeed, test-retest studies of
craving generally produce lower estimates of stability than the reliability estimates (i.e.,
internal consistency coefficients) produced in the same samples.32:39.60.61 Though low
stability may be characteristic of a momentary state of craving, there are times when a
highly stable estimate of craving is preferable. For example, some researchers have
attempted to determine whether cue-specific craving assessed prior to a quit attempt is
predictive of subsequent relapse.11 When we assess cue reactivity at some point distal to
relapse episodes, the implicit assumption is that the assessment indexes a stable, somewhat
invariant component of cue-specific craving—a component that exerts influence across time
and contexts, and has, hypothetically, a pervasive impact on relapse risk. Under these
conditions, cue-specific craving would be considered a trait, and we would want to be
certain that our assessment captured stable individual differences in craving responses. It is
unlikely that a single assessment session with a limited set of drug-related cues would do a
very good job at accurately measuring the stable trait of cue-specific craving. There are
other circumstances where we would also be interested in craving as a trait, for example, in
studies of the genetic correlates of craving.52-84 Here too, we would want to be assured that
we were measuring the stable, context-invariant aspects of craving. The extent to which we
can do that adequately in a single assessment session with available instruments is an open
question.

The trait-state distinction is related to the time frame targeted by craving assessments.
Assessments that ask about the current level of craving (e.g., “What is your craving right
now?”%%) are necessarily focused on transient, state levels of craving. To the extent that
traits represent the average of state assessments collected over time and context,5® trait
measures of craving could be derived from multiple administrations of state-oriented craving
assessments. That approach, while appealing empirically, is impractical clinically. There are
craving assessments that target more stable, trait-like features of craving by asking drug
users to rate their craving over time (e.g., “What was your craving over the past week?”67).
Although drug users may answer questions like these without hesitation, the extent to which
their answers accurately capture average craving levels over extended periods is unclear.
Tiffany et al.22 found that the correlation between the Now version (i.e., current level of
craving) and the General version (i.e., craving over the past week) of the Cocaine Craving
Questionnaire was extremely high (r = 0.82), suggesting that state and trait levels of cocaine
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craving were strongly related (see also Tiffany et al.58). However, given that both
questionnaires were administered at the same time, it is possible that responses to the
General version were largely influenced by current levels of craving and did not, in fact,
represent the average of craving over the previous week. Given the multiple biases inherent
in retrospection and the many difficulties people have in accurately integrating labile
psychological states over time and multiple contexts,5% any questionnaire that asks drug
users to provide an average craving rating over an extended recall period is suspect as a
measure of trait levels of craving. Such questionnaires could be properly validated by
comparing their scores with scores derived from multiple state questionnaires administered
repeatedly over the same period.

Single item, categorical assessment of craving

Nearly all research on the potential diagnostic utility of craving has relied on single-item
instruments with categorical outcomes (i.e., yes/no scales; see Table 1 for examples). These
two features of such instruments may limit the reliability and consequent validity of these
assessments. With regard to the number of items, the reliability of a single item given in
isolation cannot be estimated. But, all things being equal, reliability increases with the
number of items. Therefore, a one-item assessment is the least reliable of all possible
assessment lengths. (Fortunately, estimates reliably increase in a curvilinear fashion with the
addition of items, so if candidate items are at least moderately intercorrelated, reliability can
reach fairly high levels with only a few items.”0)

With respect to categorical outcomes, a reliability estimate can be thought of as the
correlation between observed scores and true scores, and any factor that tends to diminish
correlations will have a similar impact on reliabilities. As noted by Cohen,’!
dichotomization of one variable in a calculation of a correlation dramatically restricts the
maximum possible correlation and severely underestimates effect sizes. Similarly,
dichotomous response scales also attenuate reliability estimates, particularly when the
underlying construct is distributed continuously.”2

The bottom line is that assessments of craving that rely on only one item with a dichotomous
response scale might not achieve the level of reliability generally considered suitable for
clinical decisions. Notably, there has been little programmatic research on the practical gain
afforded by multi-item craving instruments as opposed to single-item scales or the potential
advantages of continuous as opposed to dichotomous craving scales. Nonetheless, given the
realities of clinical practice, single-item scales with dichotomous response options are likely
to remain the prevailing method for assessing specific features of substance-use disorders,
including craving. So, at the very least, more research on the psychometric performance of
isolated craving items is needed, particularly when they are intended to inform diagnostic
decisions. Interestingly, despite potential shortcomings of single item, dichotomous scales,
studies using this measurement approach have fairly consistently supported the diagnostic
utility of craving.
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Craving and diagnosis

Craving is listed as one of the six features of psychoactive substance dependence in the
current version of the International Classification of Diseases (ICD-1073). Craving was not
listed as a feature of dependence, abuse, or withdrawal in DSM-IV, 4 though it did appear in
DSM-I1175 as a feature of tobacco withdrawal and in DSM-111R”2 as an attribute of both
nicotine and opioid withdrawal.”® With the pending arrival of DSM-V, craving has
reappeared as a proposed criterion for diagnosis of substance-use disorders in the DSM
system.”” The rationale for this “new” diagnostic criterion offered by the Substance-Related
Disorders Workgroup for DSM-V78 was somewhat cursory, with the work-group stating that
craving was a common clinical symptom that tended to be present on the high end of the
severity spectrum. In addition, they noted that craving has been used frequently as an
outcome measure in clinical trials, and that it has been assessed in large population studies
as “strong urges for the drug in the past.” They also said that brain imaging studies of cue-
specific craving have found correlated activity in brain regions associated with reward.
Though none of these assertions is controversial, it is not evident how these observations
provide a compelling case for the inclusion of craving as a diagnostic criterion for
substance-use disorders.

One problem confronting the decision whether or not to include craving as a criterion for
substance-use disorders is that there are few explicit guidelines for adding any criterion to an
existing diagnosis. Inspection of the literature suggests that five considerations tend to drive
diagnostic expansion: (1) practical expediency, for example, aligning the criteria in one
system with those present in another with the goal of integrating both systems;’® (2)
descriptive fidelity, for example, establishing that a candidate criterion is a common feature
of the disorder and/or is somewhat unique to the disorder; (3) diagnostic efficiency, for
example, demonstrating that the inclusion of a criterion enhances the selectivity and/or
specificity of a diagnosis; (4) theoretical integrity, for example, maintaining that the
proposed criterion is mandated by the prevailing conceptualization of the disorder or
presenting strong evidence that a criterion serves as a taxonic indicator of a disorder;8 and
(5) clinical feasibility, for example, showing that assessment of the new criterion can be
readily implemented in routine clinical practice.81 We will discuss how each of these
considerations might apply to craving as a criterion for substance-use disorders.

Practical expediency

As noted, ICD-10 includes craving as a criterion for substance dependence whereas DSM-
IV does not. Indeed, craving is the only substantive discrepancy in the criterion sets for
substance dependence across these two major diagnostic systems. Obviously, the proposed
addition of craving to DSM-V would largely reconcile these two diagnostic systems, at least
in terms of their descriptive features. Although a few studies have explicitly compared the
performance of ICD-10 and DSM-IV,82 there are no investigations of the extent to which
the craving criterion in ICD is specifically responsible for any discrepancies in the diagnosis
of substance dependence between these two systems. The fact that the rates of dependence
diagnoses are remarkably concordant across ICD-10 and DSM-1V for most substances®2
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suggests that the inclusion of craving in ICD-10 does not produce any major difference in
the diagnostic performance of the two systems.

Descriptive fidelity

Many studies indicate that craving is a common feature of addictive disorders. As one
example, more than 90% of daily cigarette smokers report experiencing at least some
craving when they have not smoked for a few hours.8 Relatively high rates of craving have
also been reported for those diagnosed with cannabis dependence,®3 methamphetamine-use
disorders,®* cocaine-use disorders,8 and alcohol-use disorders.86 Not all studies obtain a
high prevalence rate for craving, but this appears to be largely because prevalence estimates
can be strongly conditioned by the exact terms used to assess craving. In a major study
evaluating the suitability of adding craving to the criterion set for diagnosis of alcohol
disorders, Keyes et al.46 reported that craving was relatively rare (1.3% among current
drinkers) compared to other dependence criteria. In their research, craving was assessed with
the item “In your entire life, did you ever want a drink so badly that you couldn't think of
anything else?” This item captures only a very strong level of craving, so it is not surprising
that relatively few people endorsed it. Agrawal et al.8” found that craving assessed with the
item “feeling a very strong desire to drink” was endorsed by nearly five times as many
people as the item “wanting a drink so badly you couldn't think about anything else.” These
findings indicate that any conclusions about the association of craving with substance-use
disorders must take into account the characteristics of the item used to measure craving.

Craving is also somewhat uniquely associated with substance-use disorders, in particular,
substance dependence. People without a dependence diagnosis tend not to report that they
have experienced craving (e.g., Ref. 87). One way to quantify the extent to which a given
criterion differentiates between those with and without dependence is to use the
discrimination parameter derived from item-response analyses of sets of candidate criteria.
A criterion with relatively higher discrimination more precisely distinguishes between those
who are high and low in dependence. Recent studies of alcohol diagnoses have examined the
item-response parameters of various criteria (including craving) putatively representative of
alcohol-use disorders.33:3488 |n each study, the discrimination value associated with craving
tended to be relatively high. For example, Mewton et al.34 found that the discrimination
value for craving was the third highest among 11 criteria. Similarly, Keyes et al.*6 reported
that the discrimination value for craving was the second highest among 12 criteria.

Analyses of the latent structure of diagnostic criteria for substance-use disorders suggests
that the dependence construct is, with some exceptions, uni-dimensional (e.g., Refs. 46, and
88-89; cf., 90). When craving is included as a variable in these analyses, it typically loads
fairly robustly on this “dependence” factor,86:90 often with factor loadings that are higher
than several other more conventional dependence criteria.4’ From a factor-analytic
perspective, craving can be strongly identified as an important indicator of the dependence
construct, or, in line with the diagnostic consideration discussed in this section, craving has
high descriptive fidelity with substance dependence.
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Diagnostic efficiency

Few studies have evaluated the specific impact of a craving criterion on the diagnostic
efficiency of extant criterion sets for substance-use disorders. All studies related to this topic
examined alcohol diagnoses,*6:86:87 and each found that the addition of a craving criterion
had relatively little impact on prevalence estimates for alcohol-use disorders. Given similar
findings in comparisons of the performance of ICD-10 and DSM-IV (which, as noted
earlier, differ principally by the presence of craving in the former and not the latter), as well
as the strong loading of craving on the general dependence factor, it is hardly surprising that
craving would add little incremental validity to diagnoses generated through more
conventional dependence criteria.

Some authors have argued that, because craving appears to be largely redundant with other
features, it is not a promising candidate as an additional criterion for diagnosis of alcohol-
use disorders.#6-47:86 This conclusion seems unwarranted on several grounds. First, if
inclusion of a criterion is to be judged primarily by its incremental validity, then
thatargumentshouldbeapplieduniformlytoallcriteria comprising a diagnosis. By that
standard, craving might be retained for diagnosis whereas other criteria might be eliminated.
Perhaps a higher bar might be set for a criterion not already in the diagnostic set, but, as
craving is already represented in ICD-10, a better question might be whether the addition of
craving harms the efficiency of a diagnostic system. There is no evidence that this is the case
—when craving is added as a criterion, it generates a more discriminating set of diagnostic
criteria.#6-47.86 Second, the redundancy of craving as a criterion, particularly to the extent
that it has little impact on prevalence estimates, may be desirable. If the addition of craving
had substantially increased the prevalence estimates of alcohol disorders, many might
question whether it was a suitable addition to the diagnosis of substance-use disorders. As it
stands, research to date suggests that craving can be added with no diagnostic penalty to
prevalence estimates. Finally, the “redundancy” of craving is a manifestation of the fact that
craving is a strong indicator of an underlying dependence construct. To the extent that
dependence is a unidimensional (or unicategorical) construct, then the addition of craving as
a criterion may only enhance the coherence of the criterion set used to identify that
construct.

Theoretical integrity

Craving is a central concept in nearly all major contemporary models of drug dependence.>8
In many theories, craving operates as the major motivational substrate for ongoing drug use
and is seen as responsible for relapse in people attempting abstinence.?%:91-93 Other theories
argue that, although craving may not be directly responsible for all compulsive drug use, it is
a core feature of substance-use disorders.%49% From the viewpoint of these models, a
comprehensive description of drug dependence must account for craving, and, accordingly,
craving should be included in any listing of dependence attributes. Either theoretical
perspective (craving as causal to dependence or craving as descriptively core to
dependence), provides ample theoretical support for the inclusion of craving as a critical
component in the diagnosis of substance-use disorders.
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Recent research on the taxometrics of dependence provides additional conceptual support
for the inclusion of craving as an essential aspect of dependence. Taxometric analysis refers
to a family of statistical procedures for evaluating whether multiple indicators presumably
indexing a single construct, for example, drug dependence, have a taxonic (categorical) or
dimensional latent structure. Evidence of a taxon would indicate that the condition of
dependence is qualitatively distinct from the nondependent state—that is, there is a natural
boundary between dependent and nondependent drug use. In contrast, evidence of a
dimensional latent structure indicates that dependence varies along a continuum with only a
quantitative difference between those diagnosed as dependent and those not meeting the
threshold for diagnosis. Taxometric analyses allow for the detection of a latent taxon, and, if
a taxon is present in the data, it can pinpoint the indicators best suited to identifying that
taxon. Goedeker and Tiffany%® conducted a series of taxometric analyses on smoking-related
data from the National Survey on Drug Use and Health and found robust evidence of a
tobacco dependence taxon across all analyses. Important for this paper, one of the indicators
identified as a core component of the dependence taxon was a scale defined primarily by
craving-related items. For example, the item that correlated most highly with the total scale
score was worded, “When you do not smoke for a few hours, you start to crave
cigarettes.”Othershavereachedasimilarconclusion regarding the value of craving as a core
component of tobacco dependence using a different set of analyses to classify cigarette
smokers.%0 That research used latent profile analyses, factor analyses, and factor mixture
models to detect a class of tobacco dependence uniquely identified by craving and three
other indicators (automaticity, tolerance, and loss of control). These results demonstrate that
craving is a fundamental feature of tobacco dependence and may help distinguish
dependence as a categorical construct.

Clinical feasibility

As already described in this paper, craving can be assessed with a high degree of reliability
using a relatively small set of self-report items. The research on the utility of craving as a
criterion for substance-use disorders indicates that even somewhat crude, categorical, single-
item assessments of craving may perform adequately for diagnostic purposes. By any
standard, craving is easy to measure with instruments that can be readily employed in
clinical practice.

Recommendations regarding craving as a diagnostic criterion

All considerations reviewed support the use of craving as a criterion for the diagnosis of
substance-use dependence. A major unresolved diagnostic issue is how to best assess
craving as a dependence feature. To this point, evaluations of the diagnostic utility of
craving have been largely at the mercy of the items embedded in extant large-scale surveys
of drug dependence. The psychometric quality of these items was probably not a priority in
the development of these questionnaires, and the parent studies from which these data were
collected were not designed principally to answer questions about craving. Consequently,
most of these studies have assessed craving via single items with untested psychometric
characteristics. But the content, complexity, and severity of craving embodied in these items
have varied considerably, and those variations can have a marked influence on the operating
characteristics of this criterion. Asking “Have you ever craved alcohol?” will likely produce
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different results than asking “Did you ever want a drink so badly that you couldn't think of
anything else?” These two examples differ in terms of severity (with the former representing
a weaker level of craving than the latter). Moreover, the first item asks only about desire,
whereas the second item explicitly invokes a level of desire that disrupts thinking, which is a
more complex conceptualization of craving. As it is difficult to anticipate precisely the
impact of these variations in item wording on the diagnostic performance of craving
assessments, we recommend that program-matic research be conducted on the psychometric
performance and diagnostic consequences of candidate craving items. At a minimum, the
tested items should cover a wide span of craving severity, have content that reflects the
concept of craving as a state ment of desire, and include both dichotomous (i.e., yes/no) and
continuous rating scales.

Craving and prognosis

There is considerable dispute about the extent to which craving is associated with measures
of drug-use behavior or predictive of relapse. It is not uncommon to find researchers and
reviewers espousing one of two extreme positions on this issue: namely, craving is strongly
associated with drug-use behavior, or craving has no meaningful relationship with drug-use
behavior. Advocates of either position can readily cite research supporting their opinion. For
example, in selected studies, craving has been significantly predictive of drug use and
relapse, and this relationship has been observed for all major drugs of abuse.”+10.12.97-104 op,
the other hand, many studies have not detected significant associations between craving and
drug use and/or relapse.22:51.105-108 A complete evaluation of the available evidence, pro
and con, is beyond the scope of this paper. Recently, however, we have completed a review
of the literature relating craving and clinical outcomes in treatment studies for tobacco.109
Approximately half of the indexes of association identified in this literature revealed a
significant relationship between craving and smoking cessation outcome. Further, even a
cursory appraisal of the literature on drugs of abuse beyond nicotine suggests that extreme
positions regarding the predictive potential of craving are untenable. That is, there are
enough studies with positive results to support the further exploration of the prognostic
utility of craving. At the same time, in light of numerous negative findings and the relatively
weak relationships even in the case of some positive findings, there is little empirical
justification for advocating the widespread use of craving as a robust predictor of relapse.
Given the large number of studies that have examined relationships between craving and
drug use, we think that a comprehensive, integrative review of the findings on this topic is
overdue. Such a review would be most clinically informative if it went beyond the narrow
question, “Does craving predict drug-use behavior?” and asked instead “Under what
conditions, with what measures, in which people, and to what degree are assessments of
craving significantly related to what aspects of drug-use behavior?” Further, although a
significant association may be of interest to researchers, unless the relationship is fairly
strong and replicable, it will not be of much use to the practicing clinician for generating
meaningful predictions.>”

We believe the prognostic value of craving will only be realized when the factors that
moderate the relationships between craving and drug use are identified. As noted by Tiffany
et al.8 “To the extent those relationships [between craving and drug use] exist, they will be
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strongest when: (a) the measures of craving are highly reliable, (b) the conditions of craving
assessment and/or induction are maximally representative of the natural expression of
craving, (c) neither craving nor drug-use measures are restricted in range, and (d)
evaluations of craving and drug use are conducted in temporal proximity” (pages 180-181).
This last point is particularly critical when relapse is the clinical endpoint, as, in most
research, craving has been assessed at some point far distant from the relapse episode. As
noted earlier in this paper, when the craving—relapse relationship is assessed in this way, we
would want to be absolutely certain that our assessment captured the trait aspect of craving,
and it is not evident that extant craving instruments accomplish that. Alternatively, we might
assess a person's level of craving more proximal to a relapse episode.97:98:100,.110 gy;ch
“state” craving, which presumably varies as a functionof context andother situational
conditions, may be a far more sensitive indicator of immediate relapse risk than craving
measured days or weeks prior to the current episode.

Craving as a clinical outcome

Traditionally, the principal outcome in treatment research on substance-use disorders has
been reduction in, or elimination of, drug consumption.}11 But there have been numerous
proposals that effective treatments should attend to consequences and features of addiction
beyond drug use, and there have been repeated calls for routinely incorporating a common
set of “other” outcome measures into treatment research.112-115 Craving is one of the more
commonly assessed “other outcomes” in treatment research, and there have been multiple
recommendations that craving be included as a standard outcome across treatment
studies.113 Recently, a panel of substance abuse treatment and research experts convened by
the National Institute on Drug Abuse discussed appropriate outcome measures for clinical
trials of substance-use disorders.113 This panel generated specific guidelines for
consideration of outcomes and identified five candidates for inclusion as primary outcomes
in treatment studies. Craving readily met the inclusion guidelines and was selected as one of
the recommended outcomes along with self-efficacy, psychosocial functioning, network
support/social support, and quality of life.

Craving as a primary clinical target

Beyond craving's potential utility as an outcome in treatment research, interventions could
be developed to target craving with the expectation that craving relief may be, by itself, a
valuable endpoint for addictions therapy.116-119 Though subtle, the distinction between
craving as a treatment outcome and craving as a clinical target is significant. In the former
case, craving would serve as dependent variable for evaluating the outcome of any treatment
regardless of the presumed mechanisms of action for the treatment. In the latter case
(craving as a clinical target), the intervention would focus on the amelioration of craving
under the assumption that craving may directly drive drug use or act as a precursor to
relapse. Further, to the extent that craving is viewed as aversive or distressing, it could be a
target of treatment irrespective of its ultimate impact on drug use.

The question of whether craving might serve as a target for treatment is not an insular
research issue. Recently, the Family Smoking Prevention and Tobacco Control Act of 2009
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(Public Law No: 111-31),220 which granted authority to the FDA to regulate tobacco
products, directed the FDA to ‘‘review and consider the evidence for additional indications
for nicotine replacement products, such as for craving relief or relapse prevention” [italics
added]. Many studies show that treatments for drug use can affect craving.119 For example,
craving is reduced by FDA-approved medications for various forms of drug dependence
including buprenorphine and methadone for opioid dependence,121:122 agcamprosate and
naltrexone for alcohol dependence,23-125 and bupropion, nicotine patches, and varenicline
for tobacco dependence.126-128 Many psychosocial interventions also focus specifically on
reducing craving. For instance, cognitive-behavioral treatments typically include training to
help drug users avoid or manage their craving.12%-132 As another prominent example, cue-
exposure treatments entail the repeated presentation of drug-related cues in an attempt to
extinguish cue-specific craving.133

Although craving control is at the heart, implicitly or explicitly, of many interventions for
substance-use disorders, researchers have rarely examined the extent to which changes in
craving over the course of treatment mediate long-term changes in craving or other outcome
variables.134-137 |n some of these studies, changes in craving at least partially mediated the
effects of treatments on outcomes. Certainly, more research is necessary to establish the
conditions that determine when craving reduction brought about through treatment might
mediate long-term positive outcomes. Interestingly, some evidence suggests that the
distressing, functionally disruptive consequences of craving may be key to understanding
the impact of craving on relapse potential.8 There has been almost no research, however, on
the extent to which treatments can reduce the aversive qualities of craving and whether such
effects are viewed by individuals as offering significant relief. Presumably, a treatment that
directly atten uates craving distress would have a positive impact on other outcomes (e.g.,
promote long-term reductions in drug use or enhance quality of life), though that would need
to be determined for each intervention.

Conclusions and recommendations

Throughout this paper, we have offered a number of proposals, specific suggestions for
research, and issues for clinical consideration. These various recommendations are
summarized in Table 2. Beyond these points, we believe that the literature supports several
conclusions of considerable importance regarding the clinical significance of craving. First,
there is substantial uniformity of opinion across addictions researchers regarding the general
definition of craving, and this definition is perfectly suitable for both research and clinical
activities. Second, craving can be assessed with striking reliability using instruments that are
relatively easy to deploy with little burden for either drug users or clinicians. Third, there is
strong support, both empirical and conceptual, for the inclusion of craving as a criterion for
diagnosis of substance-use disorders, in particular, substance dependence. Fourth, at present,
craving is not a clinically consistent predictor of relapse, though the prognostic potential of
craving may be enhanced with research identifying the conditions under which craving is
more strongly associated with drug use. Fifth, there is considerable support for the routine
inclusion of craving as a clinical outcome in treatment research on substance-use disorders.
Finally, the value of craving as a direct target of treatment has been too little researched to
make definitive clinical recommendations. Nonetheless, initial studies show that craving can
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at times operate as a mediator of treatment outcome, and there is support for more intensive
investigations of the impact of treatments that target the aversive properties of craving. On
balance, we believe that craving has considerable clinical significance across multiple
domains. As research progresses, we expect that the clinical potential of craving will
continue to expand.
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Table 1

Examples of craving items from diagnostic instruments

Source

Craving item

The University of Michigan Composite
International Diagnostic Interview (UMCIDI)*4*

Substance Dependence Severity Scale (SDSS)*°

The 1991-1992 National Longitudinal Alcohol
Epidemiologic Survey (NLAES)*6

1997 Australian National Survey of Mental
Health and Well-Being (NSMHWB)*".2

Alcohol Use Disorder and Associated Disabilities

Interview Schedule—Fourth Edition (AUDADIS-
|V)48

Semi-Structured Assessment for the Genetics Of
Alcoholism (SSAGA)*®

Was there ever a time in your life when you often had such a strong desire to drink that
you couldn't resist taking a drink or found it difficult to think of anything else?

A strong desire or sense of compulsion to take the substance.

In your entire life, did you ever want a drink so badly that you couldn't think of anything
else?

In the past 12 months, was there a time when you felt such a strong desire or urge to drink
that you could not keep from drinking, or that you wanted a drink so badly you could not
think of anything else?

Since your last interview, did you want a drink so badly that you couldn't think of anything
else?

Since your last interview, did you feel a very strong desire or urge to drink?

In situations where you couldn't drink, did you ever have such a strong desire for it that
you couldn't think of anything else?

aAdapted from the World Health Organization Composite International Diagnostic Interview (CIDI).
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Table 2

Summary of recommendations

Topic

Specific proposals, resear ch suggestions, clinical consider ations

Definition of craving

Content of assessments

Conditions of assessment

Reliability and stability

Diagnosis

Prognosis
Clinical outcome

Clinical target

Craving is a subjective experience of wanting to use a drug.
Craving assessments need not include an item referencing the word craving.
Craving assessments should include items referring specifically to synonyms of desire.

Psychometric characteristics of craving assessments must be established under the conditions and groups of
individuals for which the assessment is to be used.

Reliability should be established for the clinical setting under consideration.
Researchers should always report the reliability of their craving measures calculated from their research sample.

Questionnaires that ask for average craving ratings over an extended recall period are suspect as measures of trait
levels of craving.

Programmatic research should be conducted on the psychometric performance and diagnostic consequences of
craving items proposed for diagnostic instruments.

Factors that moderate the relationships between craving and drug use should be identified.
Craving should be routinely included as a clinical outcome in research on treatments for substance-use disorders.

Research is needed to establish the conditions under which changes in craving during treatment mediate long-term
outcomes.

Research should evaluate the extent to which treatments provide clinically significant relief from the aversive
qualities of craving.
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