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The Diagnostic and Statistical Manual diagnostic criteria for nicotine dependence (DSM-ND) are based on the
proposition that dependence is a syndrome that can be diagnosed only when a minimum of 3 of the 7 proscribed
features are present. TheDSM-ND criteria are an accepted researchmeasure, but the validity of these criteria has not
been subjected to a systematic evaluation.
To systematically review evidence of validity and reliability for the DSM-ND criteria, a literature search was
conducted of 16national and international databases. Each articlewith original datawas independently reviewedby
two or more reviewers.
In total, 380 potentially relevant articles were examined and 169 were reviewed in depth. The DSM-ND criteria
have seen wide use in research settings, but sensitivity and specificity are well below the accepted standards for
clinical applications. Predictive validity is generally poor. The 7 DSM-ND criteria are regarded as having face
validity, but no data support a 3-symptom ND diagnostic threshold, or a 4-symptom withdrawal syndrome
threshold. The DSM incorrectly states that daily smoking is a prerequisite for withdrawal symptoms. The DSM
shows poor to modest concurrence with all other measures of nicotine dependence, smoking behaviors and
biological measures of tobacco use.
Thedata support theDSM-NDcriteria asa validmeasure of nicotinedependence severity for research applications.
However, the data do not support the central premise of a 3-symptom diagnostic threshold, and no data establish
that the DSM-ND criteria provide an accurate diagnosis of nicotine dependence.
ine and Community Health, University of Massachusetts
6212.
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1. Introduction

In 1980 the American Psychiatric Association (APA) proposed a
diagnostic criteria for nicotine dependence (DSM-ND) in the 3rd
edition of the Diagnostic and Statistical Manual of Mental Disorders
(DSM).(American Psychiatric Association, 1980b) These were devel-
oped based on the DSM criteria for alcoholism with only minor
modifications, (Cottler, Helzer, Mager, Spitznagel, & Compton, 1991)
reflecting a theory that all substance use disorders can be diagnosed
using a single set of “generic” criteria (Benowitz, 1999; Cottler, 1993;
Hughes, Oliveto et al., 2004; Woody, Cottler, & Cacciola, 1993). The
DSM-ND criteria were changed in 1987, again in 1994, and are
currently under review for another revision in DSM-V (American
Psychiatric Association, 1987, 1994). The DSM is a nosology, i.e., a
theoretical systematic classification of diseases, one of the many
proposed for mental disorders over the years (World Health
Organization, 1992). According to those involved, “DSM-III and III-R
were developed by committee, without a systematic effort to collect
reliability, validity and other comparative data.” (Cottler et al., 1991).

The DSM uses a “syndromal” approach to the diagnosis of nicotine
dependence in which “the essential feature of this disorder is a cluster of
cognitive, behavioral, and physiologic symptoms that indicate that the
person has impaired control of psychoactive substance use and continues
use of the substance despite adverse consequences.” (American Psychi-
atric Association, 1987). When the DSM-ND criteria were last revised in
1994, research had not yet identified the pathophysiology of nicotine
dependence, and thegeneric alcoholismcriteriawere retained fornicotine
dependence. Thefirst published case series recently revealed that nicotine
dependence is characterized by a compulsion to use tobacco that recurs
with a predictable periodicity after each cigarette (DiFranza, Ursprung, &
Carlson, 2010). The symptoms of this compulsion are wanting, craving
or needing to smoke. Instruments that measure this compulsion predict
the clinical course of nicotine dependence with 98% sensitivity and 98%
specificity (DiFranza et al., 2007; DiFranza et al., 2002). It has been
proposed that the recurrent compulsion to use tobacco is pathognogmo-
nic for nicotine dependence, and on this basis it has been proposed that
the identification of this symptom is all that is required to make a
diagnosis (DiFranza et al., 2010). Reliance on a single diagnostic
criterion conflicts with the DSM approach which requires a minimum of
3 diagnostic criteria.
Given this controversy,weundertook thefirst systematic reviewof the
DSM-ND criteria to examine the evidence that they accurately diagnose
nicotine dependence. Accordingly, we have applied to the DSM-ND
criteria the same critical evaluation that is applicable to all measures of
nicotine dependence (Colby, S., Tiffany, Shiffman, & Niarua, 2000). We
examined properties relevant to clinical diagnosis, such as sensitivity,
specificity, accuracy and predictive validity. As there is concern that DSM-
ND criteria may under-diagnose dependence in blacks, (Strong, Kahler,
Ramsey, & Brown, 2003) we also examined the evidence relevant to this
concern. In relation to research applications we considered theoretical
foundation, face validity, factor structure, internal reliability, test–retest
reliability, concurrent validity, and concordance among the three editions
of DSM (III, III-R, and IV) and between these and other measures of
dependence such as the Fagerström Tolerance Questionnaire (FTQ) and
the International Classification of Diseases (ICD).

2. Materials and methods

A systematic search of the literature was conducted for articles
published between 1980 and October 2008 that mentioned the DSM-
III, DSM-III-R, or DSM-IV ND criteria. Databases searched included:
Index Medicus, Medline, the Educational Resources Information
Center (ERIC), the Cochrane Library, the American Psychological
Association's PsychInfo/PsychLIT Database, Indmed, Koreamed, the
World Health Organization Library Information System (WHOLIS),
the World Health Organization's Network of Health Science Libraries
across Asia (HELLIS), Latin American and Caribbean Health Sciences
(LILACS), the Pan American Health Organization's Head Quarters'
Library Catalog (PAHO), Caribbean Health Sciences Literature Data-
base (MEDCARIB), Disaster Documentation Center Collection (DESAS-
TRES), Latin American and Caribbean History of Public Health (HISA),
Database of the Regional Program on Bioethics PAHO/WHO (BIOETH-
ICS), and the Association for Health Information and Libraries in Africa
(AHILA). Search terms included every combination of the following:
addiction, Diagnostic and Statistical Manual, DSM, cigarettes, depen-
dence, nicotine, smoking and tobacco. Retrieved articles were
reviewed for relevant citations. An appeal for citations was posted
on the Society for Research on Nicotine and Tobacco Listserve.

We considered all English language articles that could be retrieved
online, through interlibrary loan, or by contacting the authors. As we
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wished to consider all potentially contributory information, we did
not set a priori exclusionary criteria. Potentially relevant articles were
retrieved and reviewed by the first author. Articles that mentioned
DSM but provided no original data were read by a single reviewer. All
others were reviewed by at least two of the 13 reviewers.

As the DSM is intended for use in both clinical and research settings,
the panel of reviewers comprised individuals with doctorate degrees and
expertise in epidemiology, nursing, primary care, psychiatry, psychology,
public health, pulmonary medicine, rehabilitation counseling, statistics,
and substance abuse treatment. Article assignments exploited the
reviewer's expertise.

TheDSMcriteria are premised on a number of assumptions about the
nature of nicotine dependence (e.g., that it has a dichotomous structure
with a 3-symptom threshold such that people with only two symptoms
are not dependent). Amajor objective of our reviewwas to determine if
the evidence supports those assumptions. Using a structured data
extraction tool, the reviewers examined each article for evidence
addressing each of the following topic questions. (1) Are the DSM-ND
criteria based on a stated theory? (2) Does each DSM criterion have face
validity as an indicator of dependence? (3) Were the validity and
reliability of the DSM-III, DSM-III-R or DSM-IV criteria established prior
to their publication? (4) Does evidence confirm that smokers are not
dependent until they have 3 symptoms as detailed in DSM? (5) Has it
been established that symptoms must be clustered within 12 months?
(6) Has it been established that a personmust have 4 symptoms to have
nicotine withdrawal? (7) Has it been established that a person must
smoke daily to experience withdrawal? (8) Has it been established that
withdrawal symptoms always appear in the first 24h of abstinence? (9)
Are differentDSM instruments equivalent? (10) Do theDSM-ND criteria
diagnose the same tobacco users as othermeasures of dependence? (11)
Do instruments that are faithful to the DSM-ND criteria demonstrate
good internal reliability, good test–retest reliability, and good concur-
rence with one another? (12) Do the DSM-ND criteria have acceptable
sensitivity for use in clinical settings? (13) Are the DSM-ND criteria a
good predictor of clinical outcomes? (14) Have the DSM-ND criteria
found a useful role in the clinical setting? (15) Do the DSM-ND criteria
have concurrent validity as demonstrated by good correlations with
other indices suchasnicotine intake, smoking frequency, durationof use,
and time to first morning cigarette? (16) Do the DSM-ND criteria result
in differential rates of diagnosis across races?

Eacharticlewaspresentedusinga structured formatanddiscussed ina
conference call between the two primary reviewers with one or more
additional reviewers in attendance to resolve disagreements between
primary reviewers.Discussion continueduntil a consensuswas reached. A
table was constructed to organize the data from all relevant publications
for each topic question. The data in each topic table was inspected to
determine if meta-analysis or statistical summarization were possible.
There were no two articles with sufficiently similar methods to allow for
any such analyses. Therefore, a narrative summary was prepared and
circulated among the reviewers using the Delphi process to reach a
consensus.

3. Results

3.1. Overview

A total of 2102 hits were returned on the literature search, resulting
in the identification of 398 articles of initial interest. Closer examination
of the content narrowed the field to 380 articles of likely interest.
Twenty-one articles had no English translation. The remaining articles
were reviewed by the first author, with the result that 169 articles were
found to have potential relevance to our review and were assigned for
data extractionby two reviewers. Additionally, thefirst author reviewed
a number of articles that discussed theDSM substance abuse criteria but
made no mention of nicotine dependence and were therefore not
extracted. Single datasets often gave rise to multiple publications and
some publications concerned more than one version of DSM. About 20
articles concerned DSM-III, 50 the DSM-III-R, and 100 the DSM-IV. The
measures used in 41of the 169 articlesmodified theDSMcriteria to such
a degree (by adding or deleting criteria) that we could not justify using
their data in this assessment (Etter & Hughes, 2006; Kandel, Huang, &
Davies, 2001; Kawakami, Takatsuka, Inaba, & Shimizu, 1999; Piper et al.,
2008). To avoid selective presentation of the data we have cited all
relevant studies under each of the following sections.

3.2. Indicators of interest for research applications

3.2.1. Was the validity of each edition of the DSM-ND criteria established
prior to its publication?

The historical record shows that the purpose of DSM was to
increase diagnostic reliability by increasing inter-rater agreement
(Cottler & Helzer, 1989; Spiegel, 2005). Although DSMmeasures were
evaluated for retest reliability and agreement with previous editions
of DSM, we could find no indication that the validity of any of the
three editions of the DSM-ND criteria had been evaluated prior to
their publication.

3.3. Theoretical foundation

3.3.1. Are the DSM-ND criteria based on a stated theory?
Some authors have suggested that clarity in the theoretical

framework of DSM would be helpful as the validity of its criteria
cannot be tested against a defined set of principles (Glautier, 2004;
Mikulich, Hall, Whitmore, & Crowley, 2001; Piper, McCarthy, & Baker,
2006). Other authors assert that the DSM is intentionally “atheoret-
ical” to encourage its use by those with diverse theoretical orienta-
tions (Hughes, 1998; Saunders, 2006). We found no published
evidence that ties the DSM to a particular addiction theory.

3.4. Face/content validity

3.4.1. Does each DSM criterion have face validity as an indicator of
dependence?

We found only one article that asserted, without citing specific data,
that the DSM-ND criteria have face validity (Piper et al., 2006). All other
authors that discussed face validity argued that only a few of the generic
criteria provide a good fit for tobacco dependence (Benowitz, 1999;
Breslau & Johnson, 2000; Broms et al., 2007; Hughes, 2006;West, 2005).
All commentators agreed that ‘use to avoid withdrawal’ and ‘unsuc-
cessful attempts to quit’ are signs of addiction. However, while all of the
DSM criteria describe smokers' behavior, some authors cited data that
questioned the face validity of certain criteria. For example, 6 of the
criteria failed to predict abstinence at either 1 or 6 months in a cessation
study (West, 2005).

Tolerance to intended effects or side effects is widespread with non-
addictive drugs. Perkins found no difference between DSM-IV dependent
and nondependent smokers on 12 measures of tolerance and concluded
“These results suggest there is no close link between nicotine tolerance
and dependence and question the utility of tolerance as one of the criteria
for defining dependence.” (Perkins et al., 2001).

Spending a great deal of time smoking may not be a sensitive
criterion since it has been established that nondaily smokers can be
nicotine dependent (Dierker, L. et al., 2007; DiFranza et al., 2007; Kandel,
Hu, Grieisler & Schaffran, 2007; O'Loughlin, Gervais, Dugas, & Meshe-
fedjian, 2009).

The discomfort caused by nicotine withdrawal may compel heavy
smokers to give up activities that preclude smoking. However, this
criterion may lack sensitivity as nondaily smokers who have withdrawal
symptoms can toleratemuch longer periodswithout smoking and are not
confronted with the same choice (DiFranza et al., 2010). Based on a
genetic analysis, Lessov concluded “these results suggest that the DSM-IV
substance dependence criterion of ‘important social, occupational, or
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recreational activities are given up because of substance use’, asmeasured
in our assessment, may not be a salient indicator of nicotine dependence
in adults.” (Lessov et al., 2004).

Most of the withdrawal symptoms listed in DSM are recognized
as symptoms of nicotine withdrawal, but it has been argued that
slowed heart rate, increased appetite, and weight gain are offset
effects and are not true withdrawal symptoms (Hughes, 2007).
These three symptoms and the withdrawal symptom of sleep
disturbance do not predict cessation outcomes (Etter, 2005b; John,
Meyer, Hapke, Rumpf, & Schumann, 2004; John, Meyer, Rumpf, &
Hapke, 2004; Pomerleau, Marks, & Pomerleau, 2000; Swan, Ward, &
Jack, 1996).

3.4.2. Does the evidence confirm a 3-criteria threshold for dependence as
detailed in DSM?

DSM-III-R and DSM-IV require individuals to meet a minimum of
3 criteria to receive a diagnosis of ND. The historical record suggests
that the decision to use a 3-symptom threshold was not evidence-
based: “the [DSM-IV] work group increased the requirement for
dependence to a minimum of four from three criteria and decreased
it to two; these changes greatly increased and reduced the proportion
of users with reported problems who met criteria for dependence…
After consideration, three continued to be judged as the most
appropriate for meeting dependence.” (Cottler et al., 1995). DSM-III-
R and DSM-IV stipulate that individuals who have only 1 or 2
symptoms are not dependent. Only three studies were potentially
relevant to this issue (John, Meyer, Rumpf, & Hapke, 2004; John,
Rumpf, Schumann, Hapke, 2005; Pergadia, Heath, Martin, & Madden,
2006). At 3-year follow-up, smokers who had a DSM diagnosis were
less likely (odds ratio (OR)=0.4) to be abstinent than subjects that
met no criteria, but so too were subjects who had one or two criteria
and therefore, no dependence according to DSM (OR=0.5) (John,
Meyer, Rumpf, & Hapke, 2004). Smokers who fell both above and
below the 3-criteria threshold were at elevated risk for having
sustained high scores on the Fagerström Test for Nicotine Depen-
dence (FTND) (John et al., 2005). No support for a threshold was
found in a twin study in which the heritability of the diagnosis was
very similar to that for individual symptoms (Pergadia et al., 2006).
Thus, no data supported the validity of the central premise of DSM,
the 3-symptom threshold, and commentary in the literature was
uniformly critical of this approach (Colby, S. M., Tiffany, Shiffman, &
Niaura, 2000; Ginestet, Mitchell, & Wellman, 2008; Johnson, Breslau,
& Anthony, 1996).

3.4.3. Does evidence support the requirement that symptoms be clustered
within a 12 month period?

No data could be found that supported the requirement that
symptoms be clustered in a 12 month period.

3.4.4. Does evidence support the requirement of a 4-symptom threshold
for a withdrawal syndrome diagnosis?

DSM dichotomizes withdrawal using a 4-symptom minimum. In a
smoking cessation study, smokers who met the 4-symptom with-
drawal threshold were more likely to continue smoking than those
with no withdrawal symptoms, but this was true also of smokers who
had fewer than 4 withdrawal symptoms (John, Meyer, Rumpf, &
Hapke, 2004). In a study of 4112 Vietnam veterans, there was no
evidence of a dichotomous latent class solution for withdrawal (Xian
et al., 2005). We found no support or justification in the literature for
this dichotomous approach to withdrawal or the use of a 4-symptom
threshold.

3.4.5. Is daily smoking required for withdrawal?
Although DSM-III stipulates prolonged heavy daily use is a

prerequisite to withdrawal, and subsequent versions require pro-
longed daily use, we could find no data to support the hypothesis that
daily use is a prerequisite to withdrawal. All available evidence was to
the contrary as withdrawal is well documented in nondaily smokers
of all ages (DiFranza et al., 2007; Kandel, Hu, Grieisler & Schaffran,
2007; O'Loughlin et al., 2003; Scragg, Wellman, Laugesen, & DiFranza,
2008; Wellman, DiFranza, & Wood, 2006).

3.4.6. Must withdrawal symptoms appear within 24h of abstinence?
Although DSM states that withdrawal must begin within 24h of

abstinence, we could find no study to support that claim; to the contrary,
many light smokers report that their withdrawal symptoms appear after
24h (DiFranza & Ursprung, 2008; Fernando,Wellman, & DiFranza, 2006).

3.5. Convergent validity

3.5.1. Are different DSM instruments equivalent?
Table 1 outlines the 3 editions of the DSM-ND criteria (American

Psychiatric Association, 1980a, b, 1987). Seven studies compared different
versions ofDSM in the samesubjects. The3 editions of theDSMdiagnosed
a similar proportion of smokers to be dependent, indicating good
reliability. Compared to DSM-III, DSM-III-R diagnosed more subjects to
be ND in 3 studies, fewer in one, and about the same in another (Cottler,
1993; Cottler et al., 1991; Cottler, Robins, & Helzer, 1989; Cottler et al.,
1995; Jackson, Sher, Wood, & Bucholz, 2003). In two studies comparing
DSM-III-R to DSM-IV, the proportion of persons diagnosed as dependent
were similar, but in a third, DSM-IV diagnosed fewer (58.9%) than DSM-
III-R (72.2%, kappa=0.66), and in a fourth study these versions correlated
at r=0.75 (Hughes, Oliveto et al., 2004; Jackson et al., 2003; Kawakami,
Takatsuka, Shimizu, & Takai, 1998; Mikulich et al., 2001).

The APA does not provide an official research instrument for the
nicotine dependence criteria. It is important to determine if the
instruments that researchers have developed concur with one
another; however no study has evaluated reliability across DSM
survey instruments. Researchers have operationalized the DSM
criteria quite differently from one another. For example, in some
instruments, tolerance has been operationalized as smoking 10 or 20
cigarettes per day, while in others it is operationalized as no longer
experiencing nausea (Clemente Jimenez et al., 2003; Kandel, Hu,
Griesler & Schaffran, 2007; Lessov et al., 2004). In one study, tolerance
was diagnosed in only 19% of adults who smoked 20 or more
cigarettes per day and had smoked for at least 16 years. In contrast, in
another study tolerance was diagnosed in 27% of youth who had been
smoking for only 1–2 days (John, Meyer, Rumpf, & Hapke, 2008;
Kandel, Hu, Griesler & Schaffran, 2007).

3.5.2. Do the DSM-ND criteria diagnose the same subjects as other
measures of dependence?

As a diagnosticmeasure, theDSM-ND criteriamay not be intended or
expected tomeasure the same thing as other dependencemeasures. In 9
studies, all versions of the DSM showed poor correlation and
concordance with the FTQ, the modified FTQ, or the FTND (Broms
et al., 2007; Cohen, Myers, & Kelly, 2002; Hughes, Gust, & Pechacek,
1987; Hughes, Oliveto et al., 2004; Kandel et al., 2005; Kawakami et al.,
1998;Mikamiet al., 1999;Moolchan et al., 2002; Strong, Brown,Ramsey,
& Myers, 2003). Hughes demonstrated a moderately high correlation
between DSM-IV and DSM-III-R (0.75), but only low to moderate
correlations between DSM-IV and FTQ (0.35), FTND (0.32), time to first
morning cigarette (−0.06), the heaviness of smoking index (0.20),
cigarettes smoked per day (0.33), self-reported quitting difficulty (0.37),
and self-reported addiction (0.48) (Hughes, Oliveto et al., 2004). A DSM-
IV diagnosis showedweak concordance (k=0.66) with expert-clinician
assessments (Hughes, Oliveto et al., 2004). DSM-III-R also showed
generally low correlations with FTQ (0.29), FTND (0.24), time to first
cigarette (−0.01), heaviness of smoking index (0.15), cigarettes per day
(0.22), self-reported quitting difficulty (0.24), and self-reported addic-
tion (0.30) (Hughes, Oliveto et al., 2004). The development of the DSM
and ICD definition of tobacco dependence was coordinated, and this is



Table 1
Three sequential versions of the DSM criteria for nicotine dependence.

DSM-III (American Psychiatric Association,
1980a)

DSM-III-R (American Psychiatric Association, 1987) DSM-IV (American Psychiatric Association, 1994)

Continuous use of tobacco for at least one
month. AND At least one of the following:

Some symptoms of the disturbance have persisted
for at least one month, or have occurred repeatedly
over a longer period of time. AND At least three of
the following:

A maladaptive pattern of substance use, leading to clinically
significant impairment or distress, as manifested by three
(or more) of the following, occurring at any time in the
same 12-month period.

Serious attempts to stop or reduce the amount of
tobacco use on a permanent basis have been
unsuccessful

Persistent desire or one or more unsuccessful efforts
to cut down or control substance use

There is a persistent desire or unsuccessful efforts to cut
down or control substance use

The individual continues to use tobacco despite a
serious physical disorder that he or she knows
is exacerbated by tobacco use.

Continued substance use despite knowledge of having a
persistent or recurrent social, psychological, or physical
problem that is caused or exacerbated by the use of the
substance

The substance use is continued despite knowledge of having
a persistent or recurrent physical or psychological problem
that is likely to have been caused or exacerbated by the
substance

Attempts to stop smoking have led to the
development of tobacco withdrawal.
(see below)

Characteristic withdrawal symptoms (see below) Withdrawal, as manifested by either of the following:
(a) the characteristic withdrawal syndrome for the
substance (see below) (b) the same (or closely related)
substance is taken to relieve or avoid withdrawal symptoms

Substance often taken to relieve or avoid withdrawal
symptoms

Marked tolerance: need for markedly increasing amounts
of the substance (i.e., at least a 50% increase) in order to
achieve intoxication or desired effect, or markedly
diminished effect with continued use of the same amount

Tolerance, as defined by either of the following: (a) a need
for markedly increased amounts of the substance to achieve
intoxication or desired effect (b) markedly diminished
effect with continued use of the same amount of the
substance

The substance is often taken in larger amounts or over a
longer period than was intended

The substance is often taken in larger amounts or over a
longer period than was intended

A great deal of time is spent in activities necessary to get
the substance (e.g., theft), taking the substance
(e.g., chain-smoking), or recovering from its effects

A great deal of time is spent in activities necessary to obtain
the substance (e.g., visiting multiple doctors or driving long
distances), use the substance (e.g., chain-smoking), or
recover from its effects

Important social, occupational, or recreational activities
are given up or reduced because of substance use

Important social, occupational, or recreational activities are
given up or reduced because of substance use

Frequent intoxication or withdrawal symptoms when
expected to fulfill major role obligations at work, school,
or home (e.g., does not go to work because hung over,
goes to school or work “high,” intoxicated while taking
care of his or her children), or when substance use is
physically hazardous (e.g., drives when intoxicated)

Diagnostic criteria for tobacco withdrawal Nicotine withdrawal Diagnostic criteria for nicotine withdrawal
A. Use of tobacco for at least several weeks at a

level equivalent to more than 10 cigarettes per
day, with each cigarette containing at least
0.5 mg of nicotine AND

A. Daily use of nicotine for at least several weeks AND A. Daily use of nicotine for at least several weeks AND

B. Abrupt cessation or reduction in tobacco use,
followed within 24 hours by at least four of
the following:

B. Abrupt cessation of nicotine use, or reduction in
the amount of nicotine used, followed within
24 hours by at least four of the following signs:

B. Abrupt cessation of nicotine use, or reduction in the
amount of nicotine used, followed within 24 hours
by four (or more) of the following signs:

Craving for tobacco Craving for nicotine
Irritability Irritability, frustration, or anger Irritability, frustration, or anger
Anxiety Anxiety Anxiety
Difficulty concentrating Difficulty concentrating Difficulty concentrating
Restlessness Restlessness Restlessness
Headache
Drowsiness
Gastrointestinal disturbances

Decreased heart rate Decreased heart rate
Increased appetite or weight gain Increased appetite or weight gain

Dysphoric or depressed mood
Insomnia

C. The symptoms in Criterion B cause clinically
significant distress or impairment in social,
occupational, or other important areas of functioning

D. The symptoms are not due to a general medical condition
and are not better accounted for by another mental disorder.
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reflected in moderately strong correlations between the DSM-III, III-R
and IV and the ICD-10 (0.71, 0.71, and 0.87 respectively). Subjects with
DSM-III-R-ND had scores of 1–10 on the FTND, while those without
dependence had scores of 0–9 (Mikami et al., 1999).

3.5.3. Do the DSM-ND criteria concur with other indices?
A large number of studies provided data that address the concurrent

validity of the DSM-ND-criteria against a variety of tobacco use and self-
report indicators.
Smoking duration was associated with higher life-time risk of
DSM-III-R and DSM-IV diagnoses (Kawakami et al., 1998). Although
83% of current smokers considered themselves to be dependent, only
31%were dependent according to DSM-III-R, 79% of those who did not
meet the DSM-III-R criteria identified themselves as dependent, while
9% of the dependent smokers considered themselves not to be
dependent (Poirier et al., 2002). The DSM did not diagnose
dependence in the majority of smokers who identified themselves as
being addicted.
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The correlation betweenDSM anddaily consumptionmay reflect the
useof frequencyof use to assess the tolerance andmuch time spentusing
criteria. Higher levels of daily cigarette consumption are consistently
associatedwithhigher numbersofDSMcriteria beingmet and likelihood
of diagnosis, (Clemente Jimenez et al., 2003; John, Meyer, Hapke, &
Rumpf, 2004; Kandel et al., 2005; Kawakami et al., 1998; Nelson &
Wittchen, 1998; Stanton, 1995) but correlationswith daily consumption
are much lower (r=0.22–0.55) than has been observed with other
dependencemeasures such as theHooked onNicotine Checklist (HONC,
r=0.69) which does not assess tolerance or much time spent smoking
(Broms et al., 2007; Hughes, Oliveto et al., 2004).

Additional studies confirm a poor correlation between tobacco
dependence, as conceptualized by DSM, and smokers' own assess-
ments. DSM-III did not correlate with self-rated quitting difficulty,
while DSM-IV showed a weak correlation (r=0.37) (Hughes, Oliveto
et al., 2004). Self-assessed addiction correlates highly with self-rated
difficulty quitting (r=0.89), but DSM-III (r=0.30) and DSM-IV
(r=0.48) correlated weakly to moderately with self-assessed
addiction. Self-assessed addiction outperformed both versions of
DSM in correlations with cigarettes/day, time to first morning
cigarette, and all Fagerström measures (Hughes, Oliveto et al.,
2004). While self-reported quitting difficulty (r=−0.50) and self-
reported addiction (r=−0.50) correlated moderately with time to
first cigarette, DSM-IV did not (r=−0.06) (Hughes, Oliveto et al.,
2004). The number of DSM symptoms did not correlate with smoking
quantity/frequency, years since first cigarette, or desire to quit (Cohen
et al., 2002).

Althoughwe questionwhether all of the following are indicators of
concurrent validity we include them here to provide a broad view of
DSM performance. DSM-III-R was related to being a “regular” smoker
before the age of 15, wanting to quit for health reasons, having
multiple unsuccessful attempts to quit or cut down (a DSM criterion),
relying on will power to quit or cut down, and relying onmultiple quit
strategies (Stanton, 1995). DSM-III-R was not related to nicotine
metabolite levels, ever having tried to quit, or willingness to
participate in a cessation program (Stanton, 1995). More DSM-IV
ND smokers (4.6%) than nondependent smokers (1.6%) used smoking
cessation aids (Nelson & Wittchen, 1998).

3.6. Predictive validity

3.6.1. Are the DSM-ND criteria a good predictor of clinical outcomes?
Predictive validity concerns how measures predict future relevant

outcomes. In one study, DSM-ND was an excellent predictor of
continued smoking during pregnancy (OR=30 among all smokers,
OR=2.3 among regular smokers) (Agrawal et al., 2008). In a 5-year
prospective study, a modified version of DSM-III-R predicted
persistence of smoking in young adults; those who were diagnosed
with NDwere 8.6 timesmore likely to persist with smoking (Breslau &
Peterson, 1996; Johnson, Chase, & Breslau, 2002). In a prospective
study of young adults who smoked at least one cigarette per week, the
DSM-IV was modified by ignoring the requirement that symptoms
must cause significant distress or impairment. The modified DSM
predicted the length of longest abstinence as well as smoking status at
one year (OR=4.5) and two years (OR=7.3) (Sledjeski et al., 2007).

In adults, none of the individual DSM-IV criteria predicted 1 or
6 month cessation (West, 2005). In young adults, daily cigarette
consumption and the FTND both predicted smoking status one year
later, but DSM-III-R did not (Breslau & Johnson, 2000). In 3 cessation trials
of adult moderate to heavy smokers, cessationwas predicted by cigarette
consumption and the FTND, but not DSM-IV (Hendricks, Prochaska,
Humfleet, & Hall, 2008). The 3-criterion thresholdwas not supported in a
longitudinal studywith smoking status at follow-upas theoutcome(John,
Meyer, Rumpf, & Hapke, 2004). Nor did the distinction between fewer
than 4, versus 4 or more withdrawal symptoms predict smoking status
(John, Meyer, Rumpf, & Hapke, 2004).
3.7. Reliability

3.7.1. Test–retest reliability

3.7.1.1. Do instruments that are faithful to theDSM-NDhave good test–retest
reliability? Test–retest reliability assesses an instrument's consistency
when used under the same conditions with the same subjects. The test–
retest reliability of a DSM-ND diagnosis was adequate to excellent in all 7
studies inwhichwell-trained evaluators used the same instrument twice
(kappa=0.63–0.89) (Cottler et al., 1989; Grant et al., 2003; Hughes,
Oliveto et al., 2004; Koenen et al., 2005; Lachner et al., 1998; Lee et al.,
1990; Robins, Helzer, Ratcliff, & Seyfried, 1982).

3.7.2. Internal reliability

3.7.2.1. Do instruments that are faithful to theDSM-NDcriteriademonstrate
good internal reliability? The internal reliability of researcher-generated
DSM instruments has been poor (alpha=0.51–0.64) (Clemente
Jimenez et al., 2003; Cohen et al., 2002; Hendricks et al., 2008) and
deemed “below standards for clinical use.” (Hendricks et al., 2008;
Streiner & Norman, 2003).

3.7.3. Factor structure
In two studies, the DSM criteria solved to two factors, but the item

loadings on those factors were inconsistent between studies (Johnson
et al., 1996; Muthen & Asparouhov, 2006).

3.7.4. Indicators relevant to clinical applications

3.7.4.1. Have the DSM-ND criteria found a useful role in the clinical setting?
The APA's 1996 Clinical Guidelines recommended that physicians use
DSM to evaluate smokers, (American Psychiatric Association, 1996) but
no study has demonstrated a role for DSM-ND assessment in treatment
decisions. As all smokers benefit from smoking cessation, current
treatment algorithms do not recommend that clinicians take the time to
establish a diagnosis of dependence (West, 2005).

3.7.4.2. Do the DSM-ND criteria have acceptable sensitivity for use in
clinical settings? Sensitivity is the probability that a measure will
correctly diagnose a condition (in this case nicotine dependence),
whereas specificity is the probability that it will correctly identify a
non-affected individual (i.e., a person who is not dependent). About
one third of smokers who seek professional help with quitting in
smoking cessation trials do not meet the DSM-ND diagnostic criteria
(Hall et al., 2008; Hendricks et al., 2008). About 90% of smokers relapse
when they attempt to quit unassisted, (Garvey, Bliss, Hitchkock,
Heinold, & Rosner, 1992) yet in our review of 34 prevalence reports,
on average the DSM diagnosed only about half of smokers to be
dependent (Donny & Dierker, 2007). In one study, only two-thirds of
current smokers who had failed to quit in six or more attempts were
DSM-IV nicotine dependent (John, Meyer, Hapke, Rumpf, & Schumann,
2004).

Hughes has demonstrated that self-assessed addiction correlates
strongly with many measures of dependence and tobacco use, and
correlates with all other indicators better than does the DSM-ND
(Hughes, Oliveto et al., 2004). A potential use for a diagnostic test
would be to identify ND in smokers who are in denial, in which case
the test might diagnose addiction in more people than would be
identified by self-assessment. The DSM diagnosed only 66% of adults
who felt addicted to nicotine gum (Hughes, Pillitteri et al., 2004). No
study was designed for the purpose of evaluating the sensitivity or
specificity of the DSM-ND criteria, and no study reported sensitivity
or specificity, but we were able to compute these from the published
data from 5 studies. Table 2 shows the test performance of the DSM-
ND criteria as a potential screener for smokers who might be
targeted for assistance because they have failed a quit attempt, have



Table 2
Test properties of DSM if it were to be used to screen for adult smokers who feel addicted, have failed a previous quit attempt, or who desire to quit.

Test property Population

Psychiatric patients DSM-III-R
(Poirier et al., 2002)

Community sample DSM-IV
(Schumann et al., 2004)

Primary care patients DSM-IV
(Hoch, Muehlig, Hofler, Lieb,
& Wittchen, 2004)

Community sample DSM-IV
(Schumann et al., 2004)

Primary care patients
DSM-IV (Hoch et al., 2004)

Self-reported addiction Past failed quit attempt Desire to quit or failed quit Self-reported addiction Self-reported addiction

Sensitivity 34% 41% 64% 52% 63%
Specificity 84% 89% 83% 83% 74%
False positive rate 9% 6% 14% 23% 24%
False negative
rate

79% 74% 43% 37% 39%

Predictive value
positive

91% 94% 86% 76% 76%

Predictive value
negative

21% 26% 57% 63% 61%

Proportion
correctly identified

43% 50% 71% 68% 68%
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a desire to quit or feel they are addicted. Sensitivities ranged from
34% to 64%.

3.7.4.3. Do the DSM-ND criteria result in differential rates of diagnosis
across races? Because blacks, on average, metabolize nicotine more
slowly thanwhites, (Perez-Stable, Herrera, Jacob&Benowitz, 1998) they
need not smoke as much to obtain the same effect and blacks tend to be
lighter smokers (Vega, Chen, & Williams, 2007). In one survey, whites
smoked twice as many cigarettes per day as blacks (21.3 vs. 10.3), and
were 7.8 times as likely to smoke 20 cigarettes/day (Andreski & Breslau,
1993). When instruments equate tolerance and frequent use with
smoking 20 or more cigarettes per day, the DSM may diagnose fewer
blacks. In all 7 studies we found examining this question, black smokers
were less likely to be diagnosed dependent than whites (Breslau, 1995;
Breslau, Fenn, & Peterson, 1993; Breslau, Kilbey, & Andreski, 1994;
Kandel et al., 2005; Moolchan et al., 2002; Storr, Zhou, Liang, & Anthony,
2004; Strong, Kahler, Ramsey, & Brown, 2003; Vega et al., 2007). Strong
et al. concluded that dichotomizing the number of cigarettes per day to
define tolerance “results in a biased dependence given that an equal
number of cigarettes suggested qualitatively different estimations of
levels of dependence for youngsmokers,women,AfricanAmericans, and
lower income smokers.” (Strong, Kahler, Ramsey, & Brown, 2003).

4. Discussion

In 1980, the APA published a diagnostic criteria for nicotine
dependence reflecting an assumption that criteria developed to
diagnose alcoholism would be valid and reliable indicators of nicotine
dependence (American Psychiatric Association, 1980b). This is the
first systematic review of the DSM-ND criteria in the 3 decades since
their initial publication. The DSM enjoys wide use in research and has
demonstrated modest concurrent and predictive validity when used
in the research setting to measure the severity of dependence. This is
an appropriate use for the DSM. Although some claim that the DSM
criteria represent a “gold standard” (Schmitz, Kruse, & Kugler, 2003),
we could find no justification for that determination as the DSM was
outperformed in terms of concurrent and predictive validity by other
measures of dependence in almost every comparison.

Inter-observer diagnostic agreement as reported in the literature is
inflated because the diagnosticians were all specially trained to apply
the criteria in a proscribed fashion, and this does not reflect real-world
practices. The limited use of the Structured Clinical Instrument for
DSM (SCID), and the lack of specificity of some of the DSM criteria, has
resulted in a plethora of DSM-based instruments which differ
markedly in how they operationalize the criteria. (Clemente Jimenez
et al., 2003; Dierker, L.C. et al., 2007; Etter, 2005a; Kandel et al., 2005;
Kawakami et al., 1999; Shiffman & Sayette, 2005). The literature
reveals a sometimes striking lack of concurrence between different
DSM-based instruments. The prevalence of DSM dependence among
alcoholic smokers was measured at 89% in one study, but only 2% in a
Japanese study with tobacco industry connections (Hashimoto et al.,
2001; Hertling et al., 2005). The DSM criteria may be too loosely
defined to produce the standardization of measurement across
observers that is a chief goal of a nosology.

In the 169 articles reviewed, no author justified their use of the DSM-
ND criteria by citing evidence supporting their validity. This suggests that
authors, peer reviewers and journal editors accepted the validity of the
DSM-ND criteria as a given. To say that nicotine dependence is whatever
the DSM defines it to be would be a tautological argument that carries no
scientific weight. We could find no evidence that the DSM-ND criteria
provide an accurate diagnosis of nicotine dependence. Published in 1994,
the DSM-IV criteria have been dated by recent research advances.
Assertions that withdrawal symptoms require prolonged and heavy
cigarette use (first appearing “within a few years of daily smoking”
(American Psychiatric Association, 1996), and must begin within 24h of
abstinence, are all contradicted by all available evidence as cited above.
Published data contradict the notion that tolerance, giving up activities,
and the withdrawal symptoms of slowed heart rate, increased appetite,
weight gain and insomnia are clinically important features of nicotine
dependence (Etter, 2005b; John, Meyer, Hapke, Rumpf, & Schumann,
2004; John, Meyer, Rumpf, & Hapke, 2004; Lessov et al., 2004; Perkins
et al., 2001; Pomerleau et al., 2000; Swan et al., 1996).

We found no evidence in support of (1) the validity of the syndromal
approach with a 3-symptom threshold, (2) a 4-symptom threshold for
withdrawal, (3) the requirement for repeated, rather than a single
attempt to quit, (4) that symptoms must cause significant distress or
impairment, (5) that symptomsmust be clustered in a 12 month period,
or (6) the relevance of use despite harmful consequences. The DSM
provides no scientific justification for any of these stipulations and no
data supports them. In other words, we found no data supporting the
basic premise of DSM that “the essential feature of this disorder is a
cluster of cognitive, behavioral, and physiologic symptoms that indicate
that the person has impaired control of psychoactive substance use and
continues use of the substance despite adverse consequences.”

The DSM did not diagnose dependence in the majority of smokers
who identified themselves as being addicted. This suggests that the
DSM conceptualization of addiction is distinctly different from what
smokers themselves experience as addiction. Self-diagnosed addic-
tion outperformed the DSM diagnosis by a wide margin in every
comparison of concurrent validity. The superior performance of self-
diagnosis over the DSM diagnosis is a major challenge to the validity
of the DSM conceptualization of nicotine dependence. The fact that
one third of individuals who had failed in 6 or more quit attempts
were not dependent by DSM-ND criteria suggests the DSM
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conceptualization of dependence is something foreign to the way
dependence is commonly conceived by society as a whole.

It has been suggested that “determining the prevalence of DSM/ICD-
defined nicotine dependence provides one estimate of howmany current
smokers meet an established threshold for clinically significant depen-
dence” (page 92) (Hughes, Helzer, & Lindberg, 2006). However, we could
find no data indicating that crossing the DSM diagnostic threshold is a
clinically relevant milestone. The DSM-ND criteria demonstrated poor
sensitivity across settings and populations (Table 2). The evidence
suggests that theDSMmayunder-diagnosedependence inblacks (Strong,
Kahler, Ramsey, & Brown, 2003). However, a parallel assessment of DSM
and othermeasures of dependence across races is needed before it can be
concluded that the DSM under-diagnoses blacks.

According to the DSM Source Book “the ultimate validator of criteria
defining abuse or dependence will be how well abuse and dependence
independently predict course of illness…” (page 41) (Nathan, 1994). On
this score, the performance of the DSM ismixed.More often than not, the
DSM criteria failed to predict important clinical outcomes such as relapse
during smoking cessation. In contrast, the diagnosis of addiction based on
the single criterion of a recurrent periodic compulsion to use tobacco
meets this test of validity by predicting the trajectory of smokingwith 98%
sensitivity and 98% specificity (DiFranza et al., 2007; DiFranza et al.,
2010). The DSM criteria do not include the recurrent periodic compulsion
to use tobacco.

The poor correlations between DSM and non-DSM-based measures
of dependence such as the FTQ, mFTQ, FTND, and the HONC is not
necessarily a short-coming, as the DSM is not intended to measure the
same aspects of dependence as these other measures. More concerning
however, is the generally poor concurrent validity demonstrated by the
DSM in relation to clinical indicators of dependence including: time to
first morning cigarette; the heaviness of smoking index; cigarettes per
day; self-reported quitting difficulty; and self-reported addiction.

We identified 32 articles associating DSM-ND with the following
conditions, agoraphobia, alcoholism, anxiety, attention deficit disor-
der, bulimia, childhood conduct disorder, depression, drug addiction,
explosive disorder, obsessive–compulsive disorder, panic disorder,
social phobia, suicidality, and post-traumatic stress disorder (Breslau
et al., 1994; Bronisch, Hofler, & Lieb, 2008; Goodwin, Zvolensky, &
Keyes, 2008; John, Meyer, Rumpf, & Hapke, 2006; Kessler et al., 2007;
Koenen et al., 2005; Nelson & Wittchen, 1998; Poirier et al., 2002;
Schumann, Hapke, Meyer, Rumpf, & John, 2004). With its emphasis on
heavy and harmful use, the DSM may preferentially diagnose
individuals with other addictions or mental illness.

Having a diagnostic label and billing code is helpful for billing
purposes and documentation on treatment plans; however the APA
acknowledges that “the DSM system has not been formally tested as a
measure to guide therapy.” (American Psychiatric Association, 1996).
From our review and collective clinical experience, the DSM criteria do
not appear to be used to guide clinical decisions such as the selection of
pharmacotherapy or the intensity of behavioral therapy. Although the
use ofDSM-NDdiagnostic criteria is likely to bemore common in clinical
settings than is evident froma reviewof the literature, the only reported
clinical use of DSM that we found was in a case report of ND in an 18-
month-old girl (Sir &Ozkan, 1998). The apparent lack of use of theDSM-
ND criteria in clinical settings may reflect that they are unable to
distinguish smokers who are or are not motivated to quit, or those who
can and cannot quitwithout assistance. Basedonour clinical experience,
we aremore concerned that many clinicians and clinical services do not
address tobacco use by including it in problem lists and treatment plans.

We did not set minimum quality standards for the reviewed articles
as we did not wish to exclude any evidence that might support the
validity of the DSM. A limitation of this study is the exclusion of studies
that were not available in English. Study strengths include the
thoroughness of the literature search, the breadth of expertise among
the reviewers, the participation of professionals from multiple institu-
tions, and the involvement of professionals from outside of the US.
4.1. What approach can be taken in DSM-V?

The DSM criteria are currently being reassessed for DSM-V. This
provides an opportunity to consider new evidence. Recent research
concerning the pathophysiology of nicotine dependence has shown
that it can be recognized by the appearance of a recurrent and periodic
compulsion to use tobacco (DiFranza et al., 2010). This compulsion
is manifested as symptoms of wanting, craving or needing tobacco
that emerge at predictable intervals following the onset of abstinence.
As no other condition shares these symptoms, this presentation is
pathognomonic for nicotine dependence (DiFranza et al., 2010).
Although more research is needed to evaluate the significance of the
recurrent compulsion to smoke in adults, we believe that it may serve
as a single criterion for the diagnosis of nicotine dependence as it
predicts the trajectory of tobacco use in novice smokers with 98%
accuracy (DiFranza, Riggs, & Pentz, 2008; DiFranza et al., 2007;
DiFranza et al., 2002). This reflects the relentless progression of this
condition. The high degree of predictive accuracy provided by the
recurrent compulsion suggests that this criterion captures the
condition's core feature. While nicotine dependence produces many
other symptoms in addition to the recurrent compulsion, research
would be needed to determine if these represent clinicallymeaningful
milestones, if they predict the clinical course of illness, or if they reflect
the severity of dependence.

The recurrent compulsion to use tobacco was recognized as a core
feature of addiction by the DSM-III committee. In the draft for DSM-III,
“distress at the need to repeatedly take the substance”was sufficient to
diagnose nicotine dependence (Neuman, Bitton, & Glantz, 2005). A
disease is defined as a disruption in normal physiological functioning.
The recurrent periodic compulsion to use tobacco is identifiable as a
disruption of physiological functioning by its periodicity, (DiFranza &
Ursprung, 2008) by its disruption of normal brain functions such as
concentration, and because withdrawal is associated with physical
signs such as slowed heart rate, electroencephalographic changes and
alterations in neurotransmitters (DiFranza & Ursprung, 2008; Gilbert
et al., 1999; Hughes, 2007; Kenny & Markou, 2001). The recurrent
periodic compulsion to use tobacco is identifiable as a disease because
it represents a disruption of neurophysiology, regardless of whether
the smoker finds it distressful, or experiences substance-related
problems.

4.2. Conclusion

A growing body of empirical research contradicts the DSM-IV
syndromal conceptualization of nicotine dependence and supports the
DSM-III idea that a recurrent compulsion to use tobacco is the core feature
of nicotine dependence. The available data support the proposition of
defining nicotine dependence as a recurrent, periodic compulsion to use
tobacco that can be diagnosed based on that single symptom.
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