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Background: Recent research suggests that adding a quantity ⁄ frequency alcohol consumption
measure to diagnoses of alcohol use disorders may improve construct validity of the diagnoses for
Diagnostic and Statistical Manual of Mental and Behavior Disorders (DSM-V). This study explores
the epidemiological impact of including weekly at-risk drinking (WAD) in the DMS-IV diagnostic
definition of alcohol dependence via 3 hypothetical reformulations of the current criteria.

Methods: The sample was the National Epidemiologic Survey on Alcohol and Related
Conditions, a nationally representative sample with 43,093 adults aged >18 in the U.S inter-
viewed with the Alcohol Use Disorder and Associated Disabilities Interview Schedule IV. The
current (DSM-IV) definition of alcohol dependence was compared with 4 hypothetical alcohol
dependence reformulations that included WAD: (1) WAD added as an eighth criteria; (2) WAD
required for a diagnosis; (3) adding abuse and dependence criteria together, and including WAD
with a 3 of 12 symptom threshold; (4) adding abuse and dependence criteria together, and includ-
ing WAD with a 5 of 12 symptom threshold.

Results: The inclusion of at-risk drinking as an eighth criterion of alcohol dependence has a
minimal impact on the sociodemographic correlates of alcohol dependence but substantially
increases the prevalence of dependence (from 3.8% to 5.0%). At-risk drinking as a required crite-
rion or as part of a diagnosis that combines abuse with dependence criteria with a higher thresh-
old (5+ criteria) decreases prevalence and has a larger impact on sociodemographic correlates.
Blacks, Hispanics, and women are less likely to be included in diagnostic reformulations that
include WAD, whereas individuals with low-income and education are more likely to remain
diagnosed.

Conclusions: Including WAD as either a requirement of diagnosis or as an additional criterion
would have a large impact on the prevalence of alcohol dependence in the general population.
The inclusion of a quantity ⁄ frequency requirement may eliminate false positives from studies of
alcohol disorder etiology and improve phenotype definition for genetic association studies by
reducing heterogeneity in the diagnosis, but may also reduce eligibility for treatment services
among women and racial ⁄ ethnic minorities compared.

Key Words: At-Risk Drinking, Binge Drinking, Diagnostic and Statistical Manual of Mental
and Behavior Disorders V, Alcohol Dependence, Epidemiology.

A S PREPARATIONS CONTINUE for Diagnostic and
Statistical Manual of Mental and Behavior Disorders

(DSM-V), the research agenda for the alcohol use disorders

(AUDs) has focused on improving the validity and utility of
diagnosis (Helzer et al., 2006, 2007; Li et al., 2007a,b). Psy-
chometric, clinical, and epidemiologic research into the impli-
cations of potential changes to the diagnosis is timely and
necessary for a complete understanding of the consequences
of proposed alternations. One of the changes under consider-
ation is the addition of at-risk drinking as a criterion in the
next revision of the DSM-V slated for publication in 2012 (Li
et al., 2007a,b; Saha et al., 2007).
Currently, the alcohol diagnoses are defined by a biaxial

concept of disorder encompassing 2 distinct dimensions: alco-
hol abuse and alcohol dependence (American Psychiatric
Association, 1994). Based in part on the work of Edwards
and Gross published in 1976 (Edwards, 1986; Edwards and
Gross, 1976), each dimension is intended to describe mal-
adaptive patterns of use leading to clinically significant
impairment or distress. In DSM-IV, there are 7 criteria for
the dependence syndrome; these 7 criteria are characterized
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by physiologic and ⁄or psychological symptoms indicative of
impaired control over drinking despite the occurrence of neg-
ative consequences. Three of 7 criteria are necessary for a
diagnosis. The decision to retain the threshold at 3 symptoms
over the course of the DSM revisions was made to preserve
comparability of diagnosis when comparing, for example,
DSM-III-R diagnoses to DSM-IV diagnoses (Cottler et al.,
1991, 1995). Alcohol abuse is diagnosed using 4 criteria,
encompassing negative consequences to the individual in the
social, legal, and occupational domains, with 1 of 4 criteria
necessary for a diagnosis. Abuse and dependence diagnoses
are currently organized hierarchically (i.e., individuals with
dependence cannot be diagnosed with abuse even if criteria
are met), but are not orthogonal (i.e., they are expected to
co-occur in some but not all cases).
Despite explicitly stating that a maladaptive pattern of

alcohol use is a necessary condition for diagnosis in the
DSM-IV diagnoses of alcohol abuse as well as dependence,
specific criteria for a level of consumption considered ‘‘mal-
adaptive’’ have not been included in the diagnostic nosology.
Reasons include reliability and validity issues in self-reports
of alcohol consumption (Guze et al., 1967; Saha et al., 2007),
individual variation in the pharmacokinetics and pharmaco-
dynamics in alcohol metabolism (Hurley et al., 2002; Li et al.,
2001), and cross-cultural variation in normative drinking lev-
els (Greenfield and Kerr, 2008).
Advances in the measurement of alcohol consumption,

however, have led to improved reliability and validity of self-
reported drinking in the population (Dawson, 2003; Grant
et al., 1995, 2003b; Greenfield and Kerr, 2008). As such, high-
risk drinking (i.e., a level of drinking that increases the risk of
developing an alcohol disorder as well as risk of morbidity
and mortality) has been generally defined by the National
Institute on Alcohol Abuse and Alcoholism (NIAAA) as
drinking ‘‘too much too fast’’ or ‘‘too much too often’’ (Li
et al., 2007a,b). In 2004, NIAAA published guidelines indicat-
ing that male drinkers who exceed 4 drinks per drinking occa-
sion and female drinkers who exceed 3 drinks per drinking
occasion (too much too fast) can be classified as risky drinkers
(NIAAA, 2004, 2005). A robust literature affirms that drink-
ing at these levels is predictive not only of the development of
alcohol disorders (Hasin et al., 1999a), but also numerous
additional adverse physical (Dawson et al., 2005a), mental
(Dawson et al., 1996; Hindmarch et al., 1991), and social con-
sequences (Midanik et al., 1996; Russell et al., 2004) across a
wide range of age groups (Lang et al., 2007; Rehm et al.,
2005; Wechsler and Nelson, 2006).
While alcohol-related harm is associated with at-risk drink-

ing at any frequency, the likelihood of significant physical and
psychological consequences increase as frequency of at-risk
drinking increases. Thus, a diagnostic cut-off for frequent at-
risk drinking is not obvious. Saha and colleagues (2007) used
item response theory (IRT) analysis to empirically examine
the addition of at-risk drinking item as a putative additional
diagnostic criterion, and compared 3 at-risk drinking cutoffs
for the previous 12 months: at least once, at least monthly,

and at least weekly. Based on the IRT results concerning cur-
rent diagnostic criteria among current (last 12 months) drink-
ers in the National Epidemiologic Survey on Alcohol and
Related Conditions (NESARC), at-risk drinking (5+ drinks
for men and 4+ drinks for women) once per week or more
was recommended for inclusion as an alcohol disorder crite-
rion in DSM-V (Li et al., 2007a,b; Saha et al., 2007). Below,
for simplicity, we refer to Weekly At-risk Drinking as
‘‘WAD.’’
Further support for the inclusion of WAD comes from

recent psychometric analyses of the alcohol abuse and depen-
dence criteria. These analyses have suggested that these dis-
orders are not distinct entities; instead, evidence supports an
underlying continuum of alcohol severity across a variety of
samples and populations (Hasin et al., 2006; Kahler and
Strong, 2006; Krueger et al., 2004; Martin et al., 2006; Moss
et al., 2008; Proudfoot et al., 2006; Saha et al., 2006). Sugges-
tions have been made that the diagnostic nosology would
benefit etiologic research by including items reflecting the less
severe end of the continuum of alcohol disorders. As at-risk
drinking is prevalent in the general population (Keyes et al.,
2008a), especially among young people, it has been suggested
that an at-risk drinking criterion such as WAD may be an
appropriate candidate to represent the milder end of the alco-
hol disorder continuum (Saha et al., 2006, 2007).
Despite this interest in adding WAD as a DSM-V criterion

of an alcohol disorder, the manner in which it would be
included has not been clarified. WAD could be made a
requirement for the categorical diagnosis, or could be
included as 1 additional criterion in the existing criteria list. A
WAD requirement to make the diagnosis might improve
specificity by including only individuals who exceed estab-
lished drinking guidelines (reducing false positives). However,
such a requirement might also decrease sensitivity by exclud-
ing individuals with alcohol problems who are sensitive to
alcohol effects, and who therefore do not drink large quanti-
ties (increasing false negatives). The inclusion of WAD must
also be evaluated in the context of other potential changes to
the diagnosis. For instance, DSM-V will likely provide a
dimensional representation of alcohol dependence (Helzer
et al., 2006); however, a categorical form of the diagnosis will
remain necessary for treatment qualification and third-party
reimbursement purposes.
To address these issues, we examined the impact of adding

WAD to the diagnosis of alcohol dependence by modeling
the effects of this addition on the prevalence and descriptive
epidemiology of the disorder. We do not seek to advocate for
any particular change to the DSM definition of alcohol
dependence (i.e., this is not a validity study), but rather to
explore the potential consequences of diagnostic reformula-
tions. We examined 4 hypothetical reformulations of the diag-
nosis that added WAD. Diagnostic Model 1 consisted of
adding WAD as an eighth criterion of alcohol dependence.
The threshold for diagnosis remained at the DSM-IV level; 3
or more criteria were necessary. Diagnostic Model 2 consisted
of requiring WAD for a diagnosis of alcohol dependence. The
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alcohol dependence diagnosis was otherwise unmodified; 3 of
7 of the current DSM-IV criteria remained necessary. Diag-
nostic Model 3 consisted of combining the alcohol abuse and
alcohol dependence, adding WAD to the list of 7 dependence
criteria and 4 abuse criteria, and requiring 3 of the 12 total
possible criteria to make a diagnosis of an alcohol disorder.
Diagnostic Model 4 also combined abuse and dependence cri-
teria and added WAD, but required 5 of the 12 possible crite-
ria for a diagnosis. Table 1 shows a summary of current
DSM-IV alcohol dependence diagnosis and 4 hypothetical
reformulations incorporating WAD.
With these 4 diagnostic models, this study had 2 aims: Aim

1: To examine the prevalence and demographic correlates of
Diagnostic Models 1 through 4. We present these findings
alongside current national estimates (Hasin et al., 2007) for
comparison. Aim 2: To estimate the proportion of DSM-IV
alcohol dependence cases retained under the diagnostic mod-
els as well as the proportion of newly diagnosed cases. In
addition, to explore demographic characteristics of respon-
dents with alcohol dependence under diagnostic reformula-
tions compared with those diagnosed under DSM-IV.

METHODS

Sample Design and Procedures

This sample consists of participants in the 2001 to 2002
NESARC, a nationally representative U.S. survey of civilian
non-institutionalized participants aged 18 and older, inter-
viewed in person. The NIAAA sponsored the study and
supervised the fieldwork, conducted by the U.S. Bureau of
the Census. The research protocol, including informed con-
sent procedures, received full ethical review and approval
from the U.S. Census Bureau and U.S. Office of Management
and Budget. Young adults, Hispanics, and African-
Americans were oversampled for adequate representation; the
overall response rate was 81%. Further details of the sampling
frame and demographics of the sample (Grant et al., 2003a,
2004a, 2007b) and of the interviews, training, and field quality
control are described elsewhere (Grant et al., 2003b, 2004b).

Measures

Alcohol Abuse and Dependence. Diagnostic and Statisti-
cal Manual of Mental and Behavior Disorders–IV diagnosis of

alcohol abuse and dependence were made using the Alcohol
Use Disorder and Associated Disabilities Interview Schedule
(AUDADIS-IV; Grant et al., 2003a). This structured diag-
nostic interview was designed for administration by exten-
sively trained lay interviewers and was developed to advance
measurement of substance use and mental disorders in large-
scale surveys. The interview includes 36 symptom questions
to operationalize DSM-IV criteria for diagnoses of alcohol
abuse and dependence (American Psychiatric Association,
1994). Diagnoses were established explicitly following the
DSM-IV. For the present analyses, current diagnosis of alco-
hol dependence was considered; that is, a clustering of thee or
more alcohol dependence criteria in the prior 12-month per-
iod. Importantly, the AUDADIS-IV provides complete cov-
erage of DSM-IV alcohol dependence as well as abuse by
assessing all criteria for alcohol abuse and dependence non-
hierarchically and independently, avoiding problems in cover-
age of other survey instruments (Grant et al., 2007a; Hasin
and Grant, 2004).
The reliability of the AUD diagnoses in the AUDADIS-IV

has been extensively documented in clinical and general popu-
lation samples (Chatterji et al., 1997; Grant et al., 1995, 2003a;
Hasin et al., 1997a; Ruan et al., 2008); test–retest reliability
ranges from good to excellent (K = 0.70 to 0.84). The conver-
gent, discriminative, and construct validity of AUDADIS-IV
criteria and diagnoses were tested in community samples (Ha-
sin and Paykin, 1999; Hasin et al., 1990, 1997b, 1999b, 2003)
and in international samples (Cottler et al., 1997; Hasin et al.,
1997c; Nelson et al., 1999; Pull et al., 1997; Ustun et al., 1997;
Vrasti et al., 1998) and shown to be good to excellent. Further,
clinical reappraisals documented good criterion validity of
DSM-IV AUD diagnoses (K = 0.60 to 0.76; Canino et al.,
1999). While the reliability and validity of alcohol abuse has
been more variable than that of dependence, alcohol abuse
when assessed non-hierarchically (independently of alcohol
dependence), as is done in the AUDADIS-IV, has adequate
reliability (Canino et al., 1999; Chatterji et al., 1997; Hasin
et al., 2006). Further description of the derivation and psycho-
metric properties of alcohol abuse and dependence diagnoses
have been provided in detail elsewhere (Grant et al., 2007a,b;
Hasin and Grant, 2004; Hasin et al., 2007).

At-Risk Drinking. The measurement of at-risk drinking
in the AUDADIS-IV takes the graduated frequency (GF)

Table 1. The Existing DSM-IV Alcohol Dependence Diagnosis and Four Hypothetical Reformulations That Incorporate WAD

Components of diagnosis DSM-IV

Diagnostic
Model 1

(add WAD)

Diagnostic
Model 2

(require WAD)

Diagnostic
Model 3 (add WAD,

combine abuse
and dependence)

Diagnostic
Model 4 (add WAD,

combine abuse
and dependence)

WAD N ⁄ A Added to criteria Required for diagnosis Added to criteria Added to criteria
Abuse ⁄ dependence hierarchy Remains intact Remains intact Remains intact Removeda Removeda

Criteria threshold for diagnosis 3+ of 7 3+ of 8 3+ of 7 3+ of 12 5+ of 12

WAD, Weekly At-Risk Drinking; DSM, Diagnostic and Statistical Manual of Mental and Behavior Disorders.
aFour abuse criteria combined with the 7 dependence criteria.
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approach; briefly, the GF approach measures self-reported
alcohol consumption by asking how often the respondent
drank a certain number of standard drinks per day dur-
ing a specified reference period. This is typically opera-
tionalized by beginning with the maximum number
possible (e.g., how often respondent drank their maximum
number of total standard drinks during the reference per-
iod) and subsequently asks about the frequency of drink-
ing a lower number of drinks. At-risk drinking is assessed
within the prior 12-month period. All respondents are
asked how often they consumed 5 or more drinks in a
single day (During the last 12 months, about how often
did you drink 5 or more drinks in a single day); women
are then also asked how often they consumed 4 or more
drinks in a single day. All respondents are given 11 cate-
gories for response, beginning with the most frequent (i.e.,
every day). Organizing responses from most to least fre-
quent is believed to elicit more valid responses because
respondents believe that the higher frequencies are more
indicative of normalcy (Dawson and Room, 2000). The
past 12-month reference period has been shown to cap-
ture the highest proportion of both intermittent heavy
drinkers and infrequent light drinkers when compared
with shorter time periods (e.g., past 30 days or past
7 days) (Rehm et al., 1999; Stockwell et al., 2004). In the
NESARC sample, intra-class correlation coefficients (ICCs)
associated with the frequency of 5+ drinks were good for
the past 12-month measure in a test–retest reliability study
(ICC = 0.69; Grant et al., 2003b). The reliability of fre-
quency of 4+ drinks in women has not been evaluated.
Further information on the psychometric properties of the
GF approach including a detailed discussion of the advan-
tages and limitations of this measurement technique when
compared with others can be found in Dawson (2003) and
Greenfield and Kerr (2008).

Statistical Analysis

For the first aim, the weighted prevalence of disorders
produced by each hypothetical diagnosis was estimated
using crosstabs, both in the whole sample and by demo-
graphic characteristics. Logistic regressions were used to
estimate the odds of alcohol dependence by demographic
characteristics for each of the diagnostic models. Models
controlled for all demographic predictors simultaneously.
This analysis was conducted in the total NESARC sample
(n = 43,098). For the second aim, contingency tables were
constructed to estimate the proportion of alcohol depen-
dence cases under diagnostic reformulations among those
with and without a DSM-IV alcohol dependence diagnosis.
Additionally, we subset the dataset to determine demo-
graphic differences between newly defined cases when com-
pared with existing DSM-IV cases (n = 1,484). All
analyses were conducted using SUDAAN to adjust for the
complex sampling design of the NESARC (Research Tri-
angle Institute, 2004).

RESULTS

Diagnostic Model 1: WAD Added as an Eighth Criterion
of Alcohol Dependence, Diagnostic Threshold Unmodified
from DSM-IV

Under Diagnostic Model 1, the prevalence of past-year
alcohol dependence increases from 3.8% in the current
national estimate to 5.0% (see Table 2). This represents a
31.6% increase in the prevalence of alcohol dependence.
Table 3 shows the odds of alcohol dependence by demo-

graphic correlates, reformulated as Diagnostic Model 1 and
also according to DSM-IV criteria for comparative purposes.
Under Diagnostic Model 1, low–middle income ($20,000 to
34,999) is a statistically significant predictor compared with
high income [odds ratio (OR) = 1.7]; under DSM-IV, low–
middle income is not a significant predictor of diagnosis. All
other demographic correlates are similar in direction, magni-
tude, and statistical significance to the published DSM-IV
correlates.
Table 4 shows the proportion of those with and without

DSM-IV alcohol dependence that would be diagnosed under
Model 1. All individuals diagnosed with alcohol dependence
under DSM-IV criteria remain diagnosed. A further 1.3% of
individuals currently undiagnosed via DSM-IV would receive
a diagnosis, representing the addition of 494 cases to the exist-
ing 1,484.
Comparing these 494 cases to the existing 1,484 DSM-IV

diagnosed cases, there were no statistically significant differ-
ences in the demographic characteristics between these
groups.

Diagnostic Model 2: WAD Required for Alcohol
Dependence Diagnosis, Which Was Otherwise Unmodified
From DSM-IV

Under Diagnostic Model 2, the prevalence of past-year
alcohol dependence decreases from 3.8% in the current
national estimate to 2.5% (see Table 2). This represents a
34% decrease in the prevalence of alcohol dependence.
Table 3 shows the odds of alcohol dependence by

demographic correlates in the full sample of current drinkers
reformulated as Diagnostic Model 2 and also according to
DSM-IV criteria for comparative purposes. Under Diagnostic
Model 2, Native American race ⁄ethnicity is a statistically sig-
nificant predictor compared with Whites (OR = 1.9), a result
not found under DSM-IV. Additionally, less than high school
education (OR = 1.3) and low–middle income (OR = 2.2)
become statistically significant predictors of diagnosis, results
not found under DSM-IV. All other demographic correlates
are similar in direction, magnitude, and statistical significance
to published DSM-IV correlates.
Table 4 shows the proportion of those with and without

DSM-IV alcohol dependence that would be diagnosed under
Model 2. Among individuals with current DSM-IV alcohol
dependence (n = 1,484), only 65.1% would still meet criteria
for diagnosis under Diagnostic Model 2, which is more
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restrictive than DSM-IV because of the additional 5+ ⁄4+
at-risk drinking requirement. No individuals without a DSM-
IV diagnosis would meet criteria under Diagnostic Model 2.
This represents a decrease of 916 cases from the existing
1,484.
Comparing the remaining 568 cases retained to the 916

DSM-IV diagnosed cases dropped from the diagnosis, the
smaller group of redefined cases under Diagnostic Model 2
were predicted by male sex (OR = 2.0, 95% C.I. 1.44–2.86),
less than a high school education (OR = 1.6, 95% C.I. 1.12–
2.39) or high school education (OR = 1.9, 95% C.I. 1.37–
2.54) compared with some college or higher, and low
(OR = 2.0, 95% C.I. 1.03–4.39) or middle–low (OR = 2.6,
95% C.I. 1.20–5.79) personal income compared with high
personal income. Individuals of Black (OR = 0.5, 95% C.I.
0.33–0.76) or Hispanic (OR = 0.6, 95% C.I. 0.39–0.85)

race ⁄ethnicity are less likely to be defined as cases under
Diagnostic Model 2 compared with Whites.

Diagnostic Model 3: Alcohol Abuse and Dependence
Criteria Combined, WAD Added, 3 of the 12 Total Possible
Criteria Required to Make a Diagnosis

Under Diagnostic Model 3, the prevalence of past-year
alcohol dependence increases from 3.8% in the current
national estimate to 5.0% (see Table 2). This represents a
31.6% increase in the prevalence of alcohol dependence.
Table 3 shows the odds of alcohol dependence by demo-

graphic correlates, reformulated as Diagnostic Model 3 and
also according to DSM-IV criteria for comparative purposes.
Under Diagnostic Model 3, low–middle income ($20,000 to
34,999) is a statistically significant predictor compared with

Table 2. Prevalence of 12-Month Alcohol Dependence in NESARC (n = 43,098) by Sociodemographic Characteristics: Current DSM-IV Definition Versus
3 Hypothetical Definitions

Characteristics

Current
DSM-IV
definition

(n = 1,484)
% (SE)

Diagnostic Model 1:
at-risk drinking is

added as an eighth
criterion; threshold

for diagnosis remains
3 of 8

(n = 1,978) % (SE)

Diagnostic Model 2:
at-risk drinking is a
necessary condition

for a diagnosis
(n = 916) % (SE)

Diagnostic Model 3:
abuse dependence

criteria added
together; at-risk drinking
added as an criterion;

threshold for diagnosis is
3 of 12 criteria

(n = 1,971) % (SE)

Diagnostic Model 4:
abuse dependence

criteria added
together; at-risk drinking
added as an criterion;

threshold for diagnosis is
5 of 12 criteria

(n = 791) % (SE)

Total 3.8 (0.14) 5.0 (0.2) 2.5 (0.1) 5.0 (0.2) 2.1 (0.1)
Sex

Male 5.4 (0.21) 7.2 (0.3) 3.8 (0.2) 7.2 (0.3) 3.2 (0.2)
Female 2.3 (0.13) 3.0 (0.2) 1.3 (0.1) 3.0 (0.2) 1.1 (0.1)

Race-ethnicity
White 3.8 (0.16) 5.1 (0.2) 2.6 (0.1) 5.0 (0.2) 2.1 (0.1)
Black 3.6 (0.29) 4.7 (0.3) 1.9 (0.2) 4.5 (0.3) 1.8 (0.2)
Native American 6.4 (1.17) 7.2 (1.3) 5.4 (1.1) 7.7 (1.2) 5.2 (1.1)
Asian 2.4 (0.38) 3.3 (0.5) 1.5 (4.3) 3.3 (0.5) 1.1 (0.3)
Hispanic 4.0 (0.44) 5.4 (0.5) 2.3 (0.3) 5.5 (0.5) 2.1 (0.3)

Age
18 to 29 9.2 (0.41) 11.8 (0.5) 6.1 (0.4) 12.0 (0.5) 5.4 (0.3)
30 to 44 3.8 (0.23) 5.2 (0.3) 2.3 (0.2) 5.0 (0.3) 1.9 (0.2)
45 to 64 1.9 (0.15) 2.6 (0.2) 1.3 (0.1) 2.5 (0.2) 1.0 (0.1)
65+ 0.2 (0.06) 0.4 (0.1) 0.1 (0.0) 0.3 (0.1) 0.2 (0.1)

Marital status
Married ⁄ cohabiting 2.1 (0.12) 2.9 (0.1) 1.3 (0.1) 2.9 (0.1) 1.0 (0.1)
Widowed ⁄ separated ⁄ divorced 3.7 (0.30) 4.6 (0.3) 2.5 (0.3) 4.7 (0.3) 2.2 (0.2)
Never married 9.0 (0.44) 11.7 (0.5) 6.0 (0.4) 11.4 (0.5) 5.2 (0.3)

Education
Less than high school 4.0 (0.33) 5.2 (0.4) 2.8 (0.3) 5.1 (0.4) 2.3 (0.3)
High school 3.7 (0.24) 5.1 (0.3) 2.8 (0.2) 4.8 (0.3) 2.2 (0.2)
Some college or higher 3.8 (0.16) 5.0 (0.2) 2.2 (0.1) 5.1 (0.2) 2.0 (0.1)

Personal Income
$0 to 19,999 4.5 (0.21) 5.7 (0.2) 2.9 (0.2) 5.5 (0.2) 2.6 (0.2)
$20,000 to 34,999 4.0 (0.27) 5.5 (0.3) 2.7 (0.2) 5.5 (0.3) 2.2 (0.2)
$35,000 to 69,999 2.9 (0.20) 4.0 (0.2) 1.8 (0.2) 4.2 (0.2) 1.5 (0.2)
$70,000+ 2.2 (0.33) 2.8 (0.4) 1.0 (0.2) 3.1 (0.4) 0.8 (0.2)

Urbanicity
Urban 3.8 (0.15) 5.0 (0.2) 2.4 (0.1) 4.9 (0.2) 2.0 (0.1)
Rural 4.0 (0.31) 5.3 (0.4) 2.8 (0.3) 5.4 (0.4) 2.5 (0.2)

Region
Northeast 3.5 (0.29) 4.6 (0.3) 2.4 (0.3) 4.6 (0.3) 1.6 (0.2)
Midwest 4.6 (0.37) 6.1 (0.4) 3.0 (0.3) 6.1 (0.5) 2.7 (0.3)
South 3.1 (0.21) 4.2 (0.3) 2.1 (0.2) 4.2 (0.3) 1.8 (0.2)
West 4.3 (0.27) 5.6 (0.3) 2.7 (0.2) 5.6 (0.3) 2.5 (0.2)

DSM, Diagnostic and Statistical Manual of Mental and Behavior Disorders; NESARC, National Epidemiologic Survey on Alcohol and Related
Conditions.
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high income (OR = 1.5); under DSM-IV, low–middle
income is not a significant predictor of diagnosis. All other
demographic correlates are similar in direction, magnitude,
and statistical significance to the published DSM-IV corre-
lates.
Table 4 shows the proportion of those with and without

DSM-IV alcohol dependence that would be diagnosed under
Model 3. All individuals diagnosed with alcohol dependence
under DSM-IV criteria remain diagnosed; 1.2% of individu-
als currently undiagnosed via DSM-IV would receive a diag-
nosis, representing 487 cases are added to the existing 1,484.
Comparing these 487 cases to the existing 1,484 DSM-IV

diagnosed cases, newly defined cases were less likely to be of
Hispanic race ⁄ethnicity (OR = 0.67, 95% C.I. 0.46–0.97).

Table 3. Adjusteda ORs of 12-Month Alcohol Dependence by Sociodemographic Characteristics: Current DSM-IV Definition Versus 3
Hypothetical Definitions

Characteristics

Current DSM-IV
definition

(n = 1,484)
OR (95% C.I.)

Diagnostic Model 1:
at-risk drinking is

added as an
eighth criterion;

threshold for diagnosis
remains 3 of 8

(n = 1,978)
OR (95% C.I.)

Diagnostic Model 2:
at-risk drinking is a
necessary condition

for a diagnosis
(n = 916)

OR (95% C.I.)

Diagnostic Model 3:
abuse dependence

criteria added
together; at-risk

drinking added as an
criterion; threshold

for diagnosis is
3 of 12 criteria

(n = 1,971) % (SE)

Diagnostic Model 4:
abuse dependence

criteria added
together; at-risk

drinking added as an
criterion; threshold

for diagnosis is
5 of 12 criteria

(n = 791) % (SE)

Sex
Male 2.5 (2.10–3.00) 2.6 (2.29–2.92) 3.3 (2.69–3.92) 2.6 (2.29–2.92) 3.0 (1.59–3.65)
Female 1.0 1.0 1.0 1.0 1.0

Race-ethnicity
White 1.0 1.0 1.0 1.0 1.0
Black 0.7 (0.54–0.95) 0.7 (0.59–0.85) 0.5 (0.41–0.73) 0.7 (0.58–0.84) 0.6 (0.47–0.85)
Native American 1.6 (0.91–2.65) 1.3 (0.89–1.96) 1.9 (1.21–3.03) 1.5 (1.05–2.11) 2.3 (1.44–3.62)
Asian 0.5 (0.30–0.75) 0.5 (0.37–0.68) 0.5 (0.29–0.74) 0.5 (0.35–0.70) 0.4 (0.22–0.69)
Hispanic 0.7 (0.48–0.91) 0.7 (0.57–0.85) 0.5 (0.40–0.72) 0.7 (0.59–0.90) 0.6 (0.47–0.83)

Age
18–29 41.9 (20.66–85.04) 34.9 (23.32–53.13) 45.7 (24.08–86.72) 40.9 (26.54–62.88) 39.1 (19.86–76.91)
30–44 22.1 (11.23–43.48) 19.6 (13.24–28.92) 23.8 (12.71–44.53) 20.2 (13.35–30.57) 18.7 (9.58–36.57)
45–64 10.3 (5.19–20.40) 9.3 (6.20–14.01) 12.0 (6.44–22.33) 9.3 (6.04–14.24) 8.4 (4.32–16.31)
65+ 1.0 1.0 1.0 1.0 1.0

Marital status
Married ⁄ cohabiting 1.0 1.0 1.0 1.0 1.0
Widowed ⁄ separated ⁄ divorced 3.1 (2.30–4.07) 2.7 (2.24–3.27) 3.3 (2.59–4.32) 2.9 (2.39–3.49) 3.6 (2.75–4.83)
Never married 2.1 (1.70–2.71) 2.2 (1.86–2.52) 2.3 (1.85–2.82) 2.0 (1.75–2.36) 2.2 (1.71–2.78)

Education
Less than high school 1.1 (0.85–1.47) 1.1 (0.94–1.35) 1.3 (1.03–1.72) 1.1 (0.89–1.32) 1.3 (1.03–1.63)
High school 0.9 (0.76–1.15) 1.0 (0.86–1.11) 1.2 (0.97–1.42) 0.9 (0.80–1.06) 1.0 (0.84–1.25)
Some college or higher 1.0 1.0 1.0 1.0 1.0

Personal income
$0–19,999 1.8 (1.13–2.82) 1.8 (1.36–2.46) 2.5 (1.51–3.98) 1.6 (1.19–2.03) 2.7 (1.65–4.36)
$20,000–34,999 1.5 (0.98–2.39) 1.7 (1.27–2.31) 2.2 (1.39–3.50) 1.5 (1.17–2.00) 2.2 (1.34–3.56)
$35,000–69,999 1.2 (0.76–1.92) 1.3 (0.97–1.77) 1.6 (0.97–2.71) 1.3 (0.95–1.69) 1.7 (1.01–2.70)
$70,000+ 1.0 1.0 1.0 1.0 1.0

Urbanicity
Urban 0.9 (0.72–1.19) 0.9 (0.79–1.09) 0.9 (0.70–1.12) 0.9 (0.74–1.03) 0.85 (0.68–1.06)
Rural 1.0 1.0 1.0 1.0 1.0

Region
Northeast 0.8 (0.62–1.10) 0.8 (0.70–1.00) 0.9 (0.68–1.13) 0.8 (0.69–1.01) 0.7 (0.50–0.90)
Midwest 1.0 (0.76–1.33) 1.0 (0.86–1.27) 1.0 (0.76–1.26) 1.0 (0.84–1.27) 1.0 (0.74–1.34)
South 0.7 (0.52–0.89) 0.7 (0.60–0.87) 0.7 (0.56–0.91) 0.7 (0.59–0.86) 0.7 (0.52–0.86)
West 1.0 1.0 1.0 1.0 1.0

DSM, Diagnostic and Statistical Manual of Mental and Behavior Disorders; OR, odds ratio.
Bold emphasis indicates statistical significance at the p < 0.05 level.
aModels controlled for sex, race-ethnicity, age, marital status, education, personal income, urbanicity, and region.

Table 4. Sensitivity and Specificity of Reformulated Alcohol Dependence
Diagnoses, Compared With DSM-IV Standard

DSM-IV diagnosis

Present Absent

Diagnostic Model 1 Present 100.0 1.3
Absent 0.0 98.7

Diagnostic Model 2 Present 65.1 0.0
Absent 34.9 100.0

Diagnostic Model 3 Present 100.0 1.2
Absent 0.0 98.8

Diagnostic Model 4 Present 54.3 0.0
Absent 45.7 100.0

DSM, Diagnostic and Statistical Manual of Mental and Behavior
Disorders.
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Comparison of Newly Diagnosed Cases in Models 1
and 3. Under Model 1, 484 cases would be added to the
diagnosis, while under Model 3, 487 cases would be added to
the diagnosis. Although these represents a difference of only 3
total cases, the individuals newly diagnosed under each model
are not completely overlapping. While 1,696 individuals
would be diagnosed under either Model 1 or 3, among the
1,978 cases diagnosed under Model 1, there are 282 not diag-
nosed under Model 3. Among the 1,971 cases diagnosed
under Model 3, there are 275 not diagnosed under Model 1.

Diagnostic Model 4: Alcohol Abuse and Dependence
Criteria Combined, WAD Added, 5 of the 12 Total Possible
Criteria Required to Make a Diagnosis

Under Diagnostic Model 4, the prevalence of past-year
alcohol dependence decreases from 3.8% in the current
national estimate to 2.1% (see Table 2). This represents a
44.7% decrease in the prevalence of alcohol dependence.
Table 3 shows the odds of alcohol dependence by demo-

graphic correlates, reformulated as Diagnostic Model 4 and
also according to DSM-IV criteria for comparative purposes.
Under Diagnostic Model 4, Native American race ⁄ethnicity is
a statistically significant predictor compared with Whites
(OR = 2.3), a result not found under DSM-IV. Additionally,
less than high school education (OR = 1.3), low–middle
income (OR = 2.2), and upper–middle income (OR = 1.7)
become statistically significant predictors of diagnosis; results
not found under DSM-IV. Finally, individuals residing in the
Northeast have a lower prevalence of diagnosis compared
with individuals in the West (OR = 0.7); results not found
under DSM-IV. All other demographic correlates are similar
in direction, magnitude, and statistical significance as pub-
lished DSM-IV correlates.
Table 4 shows the proportion of those with and without

DSM-IV alcohol dependence that would be diagnosed under
Model 4. Among individuals with current DSM-IV alcohol
dependence (n = 1,484), only 54.3% would still meet criteria
for diagnosis under Diagnostic Model 4, which is more
restrictive than DSM-IV because of the requirement of 5 of
12 criteria. No individuals without a DSM-IV diagnosis
would meet criteria under Diagnostic Model 2. This repre-
sents a decrease of 782 cases from the existing 1,484.
Comparing the remaining 702 cases to the 782 DSM-IV

diagnosed cases dropped from the diagnosis, the smaller
group of redefined cases under Diagnostic Model 4 were pre-
dicted by male sex (OR = 1.5, 95% C.I. 1.11–1.92), Native
American race ethnicity (OR = 3.5, 95% C.I. 1.35–8.84)
compared with Whites, and low (OR = 2.3, 95% C.I. 1.20–
4.51) or middle–low (OR = 2.1, 95% C.I. 1.06–4.11) per-
sonal income compared with high personal income.

DISCUSSION

This study documents changes in the prevalence and corre-
lates of the alcohol dependence diagnosis after 4 hypothetical

reformulations that include WAD in the diagnostic criteria.
Adding WAD as a criterion (either as an eighth criterion of
alcohol dependence or as a twelfth criterion of an
abuse ⁄dependence combination) and leaving the threshold for
diagnosis at 3 or more criteria increases the prevalence of
diagnosis by 31.6% (3.8% to 5.0%), but has a minimal
impact on the demographic correlates of diagnosis. Hispanics
currently diagnosed with alcohol dependence via DSM-IV
would be less likely to be cases under Diagnostic Model 3. In
contrast, we found that requiring WAD for a diagnosis of
alcohol dependence would have a significant impact on the
epidemiology of alcohol dependence. Approximately one-
third of individuals currently diagnosed with alcohol depen-
dence do not report WAD; thus, one-third would not receive
a diagnosis if WAD is added as a necessary condition for
diagnosis with alcohol dependence. Native Americans and
those at low income ⁄education levels would be more likely to
be diagnosed with alcohol dependence (compared with
national estimates in Hasin et al., 2007), but Blacks and His-
panics would be less likely to be designated as cases of alcohol
dependence if at-risk drinking were a necessary condition for
diagnosis. Finally, adding abuse ⁄dependence symptoms and
requiring 5 of 12 criteria for diagnosis would reduce the prev-
alence of alcohol dependence from 3.8% to 2.1%. Predictors
of new case definition in the diagnosis include being male,
Native American, and low income. Not shown, we also exam-
ined demographic correlates at each potential threshold, from
3 of 12 criteria to 12 of 12 criteria. As expected, the prevalence
of disorder decreases with each increase in number of criteria
required for diagnosis. In addition, the patterns that we have
presented here remain qualitatively similar, but become more
pronounced with each increase in the threshold requirement.
The DSM is used in a wide variety of clinical and research

settings and by a variety of different professionals within
those settings. Accordingly, the implications of these findings
vary by the perceived utility of the specific content of diagno-
sis among these different DSM users; some users may benefit
from more inclusive criteria whereas others may see value in a
more specific and stringent set of criteria (Hasin et al., 2003).
Adding WAD as an additional criterion to the current list
would allow individuals to meet criteria for DSM-diagnosed
alcohol dependence through more combinations of the DSM
criteria, potentially increasing the number of eligible clients
for treatment services. Under DSM-IV, there are 98 combina-
tions of the 7 criteria through which an individual can qualify
for a diagnosis; under Diagnostic Model 1, there are 210 com-
binations of the 8 criteria through which an individual can
qualify. These possible combinations are exponentially greater
under Diagnostic Model 3. Thus, this model may appeal to
service providers by increasing the eligibility for treatment of
a greater number of patients, e.g., at-risk drinkers in medical
settings with 2 dependence symptoms for whom provider time
would not now be reimbursed.
Increasing the number of individuals diagnosed with alco-

hol dependence, however, may also create a more etiologically
heterogeneous diagnostic group. Increased heterogeneity
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increases the difficulty of detecting associations between cau-
sal variables and the disorder. Thus, a set of diagnostic crite-
ria that reduces heterogeneity, such as a set of AUD criteria
that requires at-risk drinking, may be more useful to pharma-
cological and genetic alcohol researchers. Consistent with this,
the inclusion criteria for some large treatment trials of alcohol
dependence have required a minimum quantity ⁄ frequency
level in addition to a standard DSM-IV alcohol dependence
diagnosis (e.g., Anton et al., 2006). Additionally, while many
genetic studies use DSM-IV to define phenotypes (Edenberg
et al., 2006; Li, 2000; Luo et al., 2005, 2006), other studies use
measures such as maximum drinks per drinking occasion
(Carr et al., 2002; Hasin et al., 2002; Shea et al., 2001) or fre-
quency of at-risk drinking (Covault et al., 2007). A diagnosis
that combines alcohol dependence with a requirement for
WAD (i.e., Diagnostic Model 2) may results in less diagnostic
heterogeneity in the qualifying individuals. If this is the case,
requiring at-risk drinking may reduce the signal to noise ratio
in the detection of genetic associations, which would be facili-
tated in cross-study comparisons by a standard definition of
WAD such as the one we investigated.
Regardless of the diagnostic reformulation, the inclusion of

WAD has little effect on sociodemographic correlates of alco-
hol dependence; most demographics correlates described
under DSM-IV remain constant in direction and magnitude
under diagnostic reformulations (e.g., Blacks and Hispanics
have a lower prevalence of alcohol dependence compared
with Whites). Comparing those retained versus those not
retained among those with DSM-IV alcohol dependence,
however, Black and Hispanics are less likely to qualify for a
diagnosis under the reformulations. Recent studies have indi-
cated little difference in the prevalence of alcohol treatment
utilization between Blacks and Whites (Hatzenbuehler et al.,
2008; Keyes et al., 2008b), while Hispanics with alcohol dis-
orders are less likely to utilize alcohol treatment services
(Schmidt et al., 2007). The inclusion of at-risk drinking indi-
cator as a necessary component of the alcohol dependence
diagnosis may impact these disparities in treatment utiliza-
tion. Additionally, it is well documented that alcohol depen-
dent women exhibit higher rates of physical illness compared
with alcohol-dependent men including a higher overall mor-
tality rate (Holman et al., 1996), cirrhosis of the liver (Deal
and Gavaler, 1994; Morgan and Sherlock, 1977), myocardial
infarction (Hanna et al., 1997; Urbano-Marquez et al., 1995),
and neurological damage (Hommer et al., 2001; Schweins-
burg et al., 2003). Heavy alcohol use is also implicated in the
etiology of breast cancer (Key et al., 2006; Smith-Warner
et al., 1998). Thus, changes in the diagnosis may have an indi-
rect effect on rates of physical illness among women through
the lack of treatment services qualification.
Study limitations are noted. As in all large-scale behavioral

surveys, the information presented here is based on self-
report. Recall bias is always an issue in self-report surveys;
however, the focus on past 12-month at-risk drinking and
alcohol dependence was chosen explicitly to minimize poten-
tial recall issues. Another potential limitation includes the

cross-sectional design; by design, we report prevalence esti-
mates (i.e., number of existing cases of alcohol dependence at
a particular point in time) and not incidence estimates (i.e.,
number of new onset cases of alcohol dependence over a cir-
cumscribed period of time). There could be different associa-
tions between at-risk drinking and incident cases of alcohol
dependence compared with prevalence estimates or lifetime
diagnoses. Accordingly, when data from a 3-year follow-up
of NESARC participants become available, they will offer a
rich source of information to further investigate the relation-
ships documented here and the stability in the general popula-
tion. Finally, individuals are asked to report about drinking
quantity and frequency in the entire past year timeframe, and
asked about dependence symptoms in the past year time
frame as well. It is possible that some individuals with alcohol
dependence reduced their drinking during the year due to the
recognition of problematic alcohol-related behavior; these
individuals may report alcohol dependence symptoms but no
WAD.
The purpose of this study was to contribute to knowledge

regarding the inclusion of an alcohol quantity ⁄ frequency mea-
sure in the diagnostic criteria for AUDs, for DSM-V and for
a general understanding of the definitions of AUDs. This is
not, however, a validation study. Thus, conclusions about the
appropriate choice for the future of the DSMwould be specu-
lative at this time; validation study designs are needed to
empirically test each of these options and we are currently
preparing for such studies. The conclusions that we are able
to draw from these data, however, include that the addition
of at-risk drinking as an eighth criterion of alcohol depen-
dence would have little impact on the sociodemographic cor-
relates of alcohol dependence but would substantially
increase its prevalence. At-risk drinking as a required criterion
or as part of a relaxed abuse ⁄dependence hierarchy with a 5
symptom threshold for diagnosis would have a larger impact
on the sociodemographics of alcohol dependence, most likely
affecting diagnosis among minority racial ⁄ethnic groups,
women, and low income individuals.
These results should be considered in the context of the

alcohol abuse diagnosis, both the DSM-IV formulation and
the International Classification of Diseases (ICD)-10 harmful
use formulation. If the DSM-V includes axes for abuse and
dependence (rather than a primary dimensional representa-
tion), it would be valuable to test whether at-risk drinking
might have better validity as apart of the abuse axis when
compared with the dependence axis. Studies demonstrating
the reliability and construct validity of diagnostic criteria
that include at-risk drinking measures are necessary as pro-
gress toward DSM-V and a better understanding of AUDs
continues.
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