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ABSTRACT

Background. Item response theory (IRT) was used to determine whether the DSM-IV diagnostic
criteria for alcohol abuse and dependence are arrayed along a continuum of severity.

Method. Data came from a large nationally representative sample of the US population, 18 years
and older. A two-parameter logistic IRT model was used to determine the severity and discrimi-
nation of each DSM-IV criterion. Differential criterion functioning (DCF) was also assessed across
subgroups of the population defined by sex, age and race-ethnicity.

Results. All DSM-IV alcohol abuse and dependence criteria, except alcohol-related legal problems,
formed a continuum of alcohol use disorder severity. Abuse and dependence criteria did not con-
sistently tap the mildest or more severe end of the continuum respectively, and several criteria were
identified as potentially redundant. The drinking in larger amounts or for longer than intended
dependence criterion had the greatest discrimination and lowest severity than any other criterion.
Although several criteria were found to function differentially between subgroups defined in terms
of sex and age, there was evidence that the generalizability and validity of the criterion forming the
continuum remained intact at the test score level.

Conclusions. DSM-IV diagnostic criteria for alcohol abuse and dependence form a continuum of
severity, calling into question the abuse–dependence distinction in the DSM-IV and the interpret-
ation of abuse as a milder disorder than dependence. The criteria tapped the more severe end of the
alcohol use disorder continuum, highlighting the need to identify other criteria capturing the mild to
intermediate range of the severity. The drinking larger amounts or longer than intended dependence
criterion may be a bridging criterion between drinking patterns that incur risk of alcohol use
disorder at the milder end of the continuum, with tolerance, withdrawal, impaired control and
serious social and occupational dysfunction at the more severe end of the alcohol use disorder
continuum. Future IRT and other dimensional analyses hold great promise in informing revisions
to categorical classifications and constructing new dimensional classifications of alcohol use
disorders based on the DSM and the ICD.

INTRODUCTION

Historically, much of the research in the alcohol
field has conceived of alcohol problems as
defining distinct typologies (Jellinek, 1960;
Schuckit, 1985; Cloninger, 1987). Initially,
cluster analytic techniques were used to identify
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distinct subtypes of alcoholics (Babor et al.
1992; Schulenberg et al. 1996). However, these
techniques were not without problems, often
producing different solutions for the same data
and difficulties in interpreting the number of
clusters for a given data set (Blashfield, 1984).

In view of these limitations, researchers have
recently taken an exploratory approach to
identifying subtypes of individuals with the
same alcohol problem profiles using a more
rigorous statistical approach, latent class
analysis (LCA) (Bucholz et al. 1996, 2000;
Kendler et al. 1998; Nelson et al. 1999; Chung
&Martin, 2001). Like the earlier cluster analytic
techniques, the LCA approach also proved
problematic. In LCA, which uses categorical
latent variables, the latent classes ignore poss-
ible within-class heterogeneity, such as individ-
ual differences in severity. For this reason,
among others, subtypes of alcoholism emerging
from LCA studies were not distinguished by
unique profiles or classes but rather by their
placement along a continuum of severity (Heath
et al. 1994).

Although the search for discrete subtypes or
distinct profiles of alcohol problems has yielded
evidence for a continuum of severity, very little
research has applied modern dimensional psy-
chometric methods to inform conceptualiz-
ations of alcohol problems. Using factor analytic
approaches, both exploratory and confirmatory,
only a few studies have explored the factor
structure underlying alcohol problems, and
most of them examined the dimensionality of
diagnostic criteria or symptom items underlying
the criteria of the DSM-III-R (APA, 1987). The
results of most of these studies were generally
consistent in showing support for similar two-
factor models of alcohol problem criteria that
bore a similar, but imperfect, relationship to the
prevailing DSM-III-R diagnostic classification
(Muthén et al. 1993a, b ; Muthén, 1995), while
others found evidence for a single dimension
based on DSM-IV (APA, 1994) criteria (Nelson
et al. 1999). Although differences between
DSM-III-R and DSM-IV criteria may account
for differences in the number of factors observed,
all of these studies demonstrated invariance of
their empirically derived factor structures to
various degrees across sociodemographic sub-
groups of the population. However, factor
structure equivalence does not imply scalar

equivalence, which holds when scores represent
the same levels of a construct across diverse
populations (van de Vijver & Leung, 1997), as
criterion mean scores are typically ignored in
factor analysis.

In an attempt to overcome this limitation,
researchers from numerous perspectives have
begun to gravitate towards item response theory
(IRT) (Rasch, 1960; Birnbaum, 1968; Lord,
1980), which provides an appealing framework
for studying scalar equivalence (Embretson &
Reise, 2000). Unlike factor analytic techniques,
IRT can characterize differences in criterion
functioning in a way that does not depend on
differences in the distribution of the latent con-
struct (i.e. alcohol use disorder) across groups
being compared (Bolt et al. 2004). To date, only
a few studies in the alcohol field (Kahler et al.
2003a, b ; Krueger et al. 2004; Langenbucher
et al. 2004) have applied IRT to examine the
possibility of an alcohol problem continuum in
which multiple alcohol problems map to a
broad dimension of severity. However, these
studies were limited to 1348 fathers who par-
ticipated in the Minnesota Twin Family Study,
372 adult patients, 194 adults mandated to a
domestic violence intervention program, and
166 alcohol-dependent patients, samples that
are not representative of all individuals with
alcohol problems. To determine whether alcohol
problems measure a unitary dimension of
severity, large representative general population
samples are needed. More importantly, the
sample sizes of these studies were far too small
to capitalize on IRT methodology to examine
whether each criterion functioned differently
among subtypes of the general population
defined in terms of sex, age and race-ethnicity in
a manner independent of the distribution of the
construct across these groups. The determi-
nation of differential criterion functioning
(DCF) is important because criteria that exhibit
DCF are of questionable validity and may rep-
resent bias in the assessment of alcohol use dis-
order. Moreover, the presence of DCF indicates
that the odds of endorsing a particular criterion
is not invariant across sociodemographic
characteristics or other unique experiences of
the individual.

Accordingly, the purpose of the present
study was to determine whether the abuse and
dependence criteria of the DSM-IV (APA, 1994)
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defined an alcohol use disorder continuum using
a large (n=43 093) nationally representative
sample of the US population, the National
Epidemiologic Survey on Alcohol and Related
Conditions (NESARC) of the National Institute
on Alcohol Abuse and Alcoholism (NIAAA).
IRT methodology was used: (1) to examine the
ability of each DSM-IV alcohol abuse and
dependence criterion to discriminate between
individuals across the alcohol use disorder con-
tinuum; (2) to determine the differential severity
of DSM-IV alcohol abuse and dependence cri-
teria ; and (3) to identify a subset of DSM-IV
criteria that conveyed the most information
along the entire breadth of the continuum. In
addition, the large sample size of the NESARC
allowed for the examination of DCF across
important sex, age and race-ethnic subgroups of
the population.

METHOD

Sample

The 2001–2002 NESARC is a representative
sample of the USA conducted by NIAAA, as
described elsewhere (Grant et al. 2003, 2004).
The NESARC target population was the civilian
non-institutionalized population residing in
households and group quarters, 18 years and
older. Face-to-face interviews were conducted
with 43 093 respondents, with a response rate of
81%. Blacks, Hispanics and young adults (ages
18–24 years) were oversampled, with data
adjusted for oversampling and household- and
person-level non-response. The weighted data
were then adjusted to represent the US civilian
population based on the 2000 census. The
sample for this study was restricted to 22 526
respondents, classified as current drinkers (i.e.
those who drank at least 12 drinks of alcohol in
the year preceding the interview and ever drank
5+ drinks on at least one occasion). Current as
opposed to lifetime data were used to avoid the
effects of recall bias.

DSM-IV alcohol abuse and dependence criteria

The NIAAA Alcohol Use and Disorders and
Associated Disabilities Interview Schedule –
DSM-IV version was designed to generate
DSM-IV diagnoses of alcohol abuse and al-
cohol dependence. These diagnoses were based
on 36 symptom items that formed the basis of

the four criteria for alcohol abuse and seven
criteria for alcohol dependence. The symptom
items underlying the criteria have been de-
scribed earlier and appear on the NIAAA web-
site (Grant et al. 2003, in press). Following
DSM-IV, alcohol abuse criteria included recur-
rent drinking resulting in one of the following
during the 12 months prior to the interview: (1)
use in hazardous situations; (2) failure to fulfill
major role obligations at work/school/home;
(3) legal problems related to drinking; and
(4) social or interpersonal problems. DSM-IV
dependence criteria included: (1) tolerance; (2)
withdrawal symptoms or withdrawal relief/
avoidance ; (3) drinking larger amounts or for
longer periods than intended; (4) persistent
desire or unsuccessful efforts to cut down or
control drinking; (5) a great deal of time spent
in activities to obtain alcohol to drink, or to re-
cover from its effects ; (6) giving up or reducing
important social, occupational or recreational
activities in favor of drinking; and (7) continued
drinking despite knowledge of a physical or
psychological problem caused or exacerbated by
drinking.

As reported in detail elsewhere, reliability and
validity were good to excellent for alcohol use
disorder diagnoses (Grant et al. 1995, 2003,
2004; Chatterji et al. 1997; Cottler et al. 1997;
Hasin et al. 1997, 2003; Pull et al. 1997; Ustun
et al. 1997; Vrasti et al. 1997; Canino et al.
1999; Hasin & Paykin, 1999; Nelson et al. 1999;
Compton et al. 2004). Reliability (Chatterji et al.
1997) and validity (Cottler et al. 1997) for
alcohol abuse and dependence criteria were fair
to good, as assessed by clinical reappraisal
studies conducted by psychiatrists using a semi-
structured diagnostic interview. Intra-class
correlations of alcohol abuse and dependence
criteria derived from a test–retest study of the
general population (Grant et al. 1995, 2003)
were excellent (intra-class correlations=
0.71–0.75), as were the k values (0.61–0.74).

Statistical analysis

From several logistic parameterizations, we
selected the two-parameter logistic model
(Birnbaum, 1968; Lord & Novick, 1968), an
extension of the Rasch or one-parameter logistic
model (Rasch, 1960), to define the relationship
between the observed responses to the criteria
and the underlying unobserved latent trait or
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construct (alcohol use disorder severity) :

pij(xi=1jhj)=
exp (ai(hjxbi))

1+ exp (ai(hjxbi))
:

where the probability p that a person j with
ability (underlying trait) h will endorse a cri-
terion xi, where bi is the severity parameter for
criterion i and ai is the discrimination parameter
for criterion i. As p in the equation is the
probability of endorsing a criterion, 1 – p is the
probability of not endorsing the criterion. This
IRT model, generated using the BILOG-MG stat-
istical program (SSI, 2003), yields marginal
maximum likelihood estimates (Bock & Aitkin,
1981; Harwell et al. 1988) of two parameters :
the b (threshold) parameter and the a (discrimi-
nation) parameter. The a parameter measures
the ability of a criterion to discriminate people
who are higher on the continuum and those who
are lower on the continuum. This parameter
describes how strongly the criterion is related to
the underlying trait or construct. The larger the
a parameter (i.e. the slope at its steepest point),
the greater the discrimination of a criterion. The
b parameter measures the severity of a criterion;
criteria with high thresholds are endorsed less
frequently and are more severe.

The a and b parameters were plotted graphi-
cally as criterion response curves (CRCs).
In these plots the b parameter represents the
criterion’s location along the latent continuum
(located on the horizontal axis). The b par-
ameter (severity) is the point on the latent
continuum where there is a 50% chance of the
criterion being present. The b parameter shifts
the CRC from left to right as the criterion
becomes more severe. The a or discrimination
parameter indicates how steep the slope of the
CRC is at its steepest point.

We also used BILOG-MG (SSI, 2003) to trans-
form the CRCs into criterion information func-
tions (CIFs). The CIFs depict where along the
alcohol use disorder continuum each abuse and
dependence criterion was conveying the most
information. It provides a visual representation
of the information value of each criterion.
Alcohol use disorder severity is plotted on the
x-axis and the amount of information is plotted
on the y-axis. The CIF of an individual criterion
is determined by the a and b parameters of its

CRC. The height of the peak of the CIF curve
reflects its discrimination parameter (a). The
higher the curve, the greater the information
and discrimination of the criterion. The location
of the curve corresponds to its severity par-
ameter (b).

In addition to constructing CIFs for each
criterion, we constructed an aggregate CIF
(ACIF) that graphically depicts the information
value of the criteria as a collective or in the
aggregate. The ACIF is the reciprocal error
variance in an efficient estimate of the latent
trait and measures the contribution of each cri-
terion to the reduction of error of measurement.
We also constructed a criterion standard error
of measurement (S.E.M.) curve to assess the
magnitude of error across levels of severity of
alcohol use disorder. The S.E.M. curve is the
inverse of the square root of the ACIF across all
levels of severity.

To determine whether any of the abuse and
dependence criteria displayed DCF, we statisti-
cally compared a and b parameters for each
criterion across groups defined by sex (males as
the referent category), age (18–24 as the referent
category, 25–44 and 45+ years) and race-
ethnicity (White as the referent category, Black
and Hispanic) using IRT methodology. These
DCFanalyseswere conductedusing the PARSCALE

program (SSI, 2003), which simultaneously
estimated the empirical posterior distribution
along with the slope and threshold parameters
for each group and computed the x2 test stat-
istics for significance testing among groups.
Differences in a criterion’s discrimination par-
ameter a between groups indicate the degree to
which a criterion is related to the underlying
trait differences between groups, or alternatively
that reliability of the criterion varies by group.
DCFs related to difference in a criterion’s
severity parameter b between groups (e.g. men
and women) suggests that unequal levels of the
trait are necessary to endorse the criterion.

Criteria that demonstrate DCF need not
reflect bias or variance across subgroups if the
DCF occurs in opposing directions (e.g. some
criteria result in greater discrimination or
severity among men while others demonstrate
the opposite effect) (Cooke et al. 2001; Bolt et al.
2004). Whether criteria demonstrating signifi-
cant DCF do in fact reflect invariance across
subgroups can be determined if the observed
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DCFs cancel out at the total test (scale) score
level. To accomplish this, we plotted the ex-
pected raw scores by the severity of the alcohol
use disorder continuum for age, sex and race-
ethnic groups – plots referred to as the test
response curves (TRCs). If the TRCs for sub-
groups (e.g. for men and women) do not
substantially differ we can conclude that the
significant criterion-level DCFs (if found) cancel
out when considered at the total scale level and
that for any latent trait value, men and women
have identical expected raw scores. If, however,
the TRCs do differ substantially between sub-
groups defined by sex, age or race-ethnicity, in-
dividual criteria demonstrating DCF are biased,
lacking invariance across important subgroups
of the population, and should be eliminated.

Finally, as a preliminary to the above-
referenced IRT analyses, we conducted an
exploratory factor analysis of tetrachoric corre-
lations using Mplus software (Muthén &
Muthén, 2004) to test the ‘essential ’ assumption
of unidimensionality in the IRT. Although Lord
(1952) initially emphasized the primacy of the
assumption of trait unidimensionality, and
more recent research has supported this position
(Ansley & Forsyth, 1985), other research
(Reckase, 1979; Drasgow & Parsons, 1983;
Harrison, 1986; Hambleton, 1989; Drasgow &
Hulin, 1990) has shown that, with sufficient
sample sizes and the dominance of one dimen-
sion, IRT parameter estimates are stable and
accurately represent the underlying data (Farmer
et al. 2001). However, the a and b parameters
of the IRT model are most interpretable when

the criteria reflect a single unitary dimension
(Stout, 1987; Downing, 2003; Bolt et al. 2004;
Krueger et al. 2004). In factor analysis, uni-
dimensionality is established by demonstrating
that a one-factor model provides the most
parsimonious fit to the data.

RESULTS

Factor analysis and unidimensionality

Prior to estimating the parameters of the two-
parameter logistic model, we performed an
exploratory factor analysis using Varimax
rotation to assess unidimensionality of the
abuse and dependence criteria (Table 1). The
criterion legal problems had the lowest loading
in the one-factor model (0.674). After fitting a
two-factor model, the legal problems criterion
loading on factor 1 diminished (0.303) and its
corresponding loading on factor 2 became sub-
stantial (0.953). This suggested that the criterion
legal problems be dropped to improve the uni-
dimensionality of the criteria and to develop
more robust IRT parameters. Further analyses
also showed that once the legal problems cri-
terion was dropped from the one-factor model,
the resultant root mean square residual de-
creased from 0.038 to 0.028 and the ratio of
eigenvalue 1 to eigenvalue 2 increased from
10.97 to 12.72, both indications of improved fit.
We also estimated the two-parameter IRT
model with and without the legal problems
criterion (data not shown). The IRT model
without the legal problems criterion provided a
significantly better fit to the data than the model

Table 1. Factor analyses

Alcohol abuse (A) and
dependence (D) criterion

Prevalence
(%)

Two-factor model

One-factor model

Factor 1 Factor 2

Factor loadings using
all abuse and

dependence criteria

Factor loadings
eliminating legal
problems criterion

Tolerance (D) 8.60 0.698 0.313 0.765 0.766
Withdrawal (D) 8.20 0.805 0.221 0.810 0.822
Larger/Longer (D) 12.90 0.773 0.302 0.824 0.829
Quit/Control (D) 11.60 0.660 0.292 0.721 0.721
Time spent (D) 3.02 0.816 0.344 0.883 0.885
Activities given up (D) 1.10 0.836 0.326 0.892 0.896
Physical/Psychological problems (D) 4.90 0.811 0.360 0.887 0.888
Neglect roles (A) 1.30 0.827 0.366 0.903 0.905
Hazardous use (A) 10.70 0.562 0.466 0.716 0.701
Legal problems (A) 1.10 0.303 0.953 0.674 —
Social/Interpersonal problems (A) 2.90 0.723 0.488 0.871 0.859

Toward an alcohol use disorder continuum 935

https://doi.org/10.1017/S003329170600746X Published online by Cambridge University Press

https://doi.org/10.1017/S003329170600746X


including the legal problems criterion; the
Bayesian information criterion (BIC) for the
model with the legal problems criterion was
82792.38 relative to the significantly lower BIC
(80707.03) associated with the model without
the legal problems criterion. Accordingly, the
legal problems criterion was eliminated in all
subsequent IRT analyses.

IRT model parameters and criterion response
curves (CRCs)

The IRT model parameters and associated
CRCs for each abuse and dependence criterion
are shown in Table 2 and Fig. 1. The magnitude
of the discrimination estimates (a parameter)
determined the extent to which each criterion
was able to discriminate the individuals along
the underlying alcohol use disorder continuum.
Discrimination was greatest for the time spent,
physical/psychological problems and larger/
longer criteria, whereas discrimination for the
quit/control and hazardous use criteria were
among the lowest. With respect to the b par-
ameter, two criteria demonstrated the greatest
severity (activities given up and neglect of roles),
while the larger/longer criterion was the least
severe. As shown in Fig. 1, all other criteria were
intermediary in terms of severity.

Criterion information functions (CIFs)

To identify criteria that provide the most infor-
mation across the entire alcohol use disorder
continuum, we calculated CIFs for each abuse
and dependence criterion. As shown in Fig. 2,
different criteria contributed different amounts
of information and all were contributing

information within similar ranges of the con-
tinuum(i.e. themoresevere range).TheCIFswith
the highest peaks and thus the greatest infor-
mation value were associated with the physical/
psychological problems, time spent, social/in-
terpersonal problems and larger/longer criteria,
with the longer/larger criterion demonstrating
the greatest informational value across a broader
range of the alcohol use disorder continuum.

Fig. 3 shows the empirically observed ACIF
for the DSM-IV abuse and dependence criteria,
which assesses the higher or more severe end of
the continuum better than the lower or less
severe end of the continuum. The S.E.M. curve
clearly shows less error in measurement at the
mid- and higher levels of severity compared
with the lower levels of the alcohol use disorder
continuum.

Differential criterion functioning (DCF)

There were few criteria that exhibited DCF by
gender. The quit/control criterion had signifi-
cantly lower (p<0.05) discrimination among
men than women. With respect to the b par-
ameter, the withdrawal, neglect roles and larger/
longer criteria were more severe among men
than women, while the opposite was true for
the hazardous use and social/interpersonal
problems criteria.

Several abuse and dependence criteria dem-
onstrated DCF among age subgroups of the
population. In general, discrimination was sig-
nificantly lower among 25- to 44-year-olds and
respondents o45 years compared with 18- to
24-year-olds for the tolerance and hazardous
use criteria and significantly greater among the
two oldest age groups relative to 18- to 24-year-
olds for the activities given up criterion. Severity
associated with the activities given up and
neglect of roles criteria was significantly greater
among 18- to 24-year-olds compared with the
two oldest age groups, while the opposite was
true for the tolerance criterion. For the time
spent criterion, severity was significantly greater
among 25- to 44-year-olds relative to 18- to
24-year-olds. Comparisons between 18- to 24-
year-olds and respondents o45 years revealed
DCFs in opposite directions : significantly
greater severity for the withdrawal and larger/
longer criteria and significantly lower severity of
the quit/control criterion among the oldest
relative to the youngest age group.

Table 2. Criterion response model parameters

Alcohol abuse (A) and
dependence (D) criterion

Discrimination (a)
estimate (S.E.)

Severity (b)
estimate (S.E.)

Tolerance (D) 2.04 (0.05) 1.80 (0.90)
Withdrawal (D) 2.27 (0.06) 1.76 (0.02)
Larger/Longer (D) 2.54 (0.07) 1.34 (0.02)
Quit/Control (D) 1.76 (0.04) 1.70 (0.02)
Time spent (D) 2.67 (0.10) 2.29 (0.03)
Activities given up (D) 2.34 (0.11) 3.02 (0.92)
Physical/Psychological
problems (D)

2.57 (0.08) 2.04 (0.03)

Neglect roles (A) 2.47 (0.12) 2.85 (0.05)
Hazardous use (A) 1.74 (0.04) 1.72 (0.03)
Social/Interpersonal
problems (A)

2.34 (0.08) 2.43 (0.04)
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Little DCF was exhibited by race-ethnicity,
and what DCF was demonstrated occurred
between Whites and Blacks. Discrimination
associated with the tolerance, quit/control and
hazardous use criteria was significantly lower

among Blacks than Whites. By contrast, DCF
associated with severity occurred in both direc-
tions, with the tolerance and quit/control cri-
teria being significantly more severe among
Blacks than Whites and the larger/longer and
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hazardous use criteria being significantly less
severe among Blacks than Whites.

Test response curves were essentially identical
(i.e. overlapping) for each sex group, each age
group and each race-ethnic group. Although
some of the alcohol abuse and dependence
criteria did show DCF, when considered at the
scale level, therewasnoevidenceofDCFbetween
subgroups defined by age, sex and race-ethnicity.

DISCUSSION

The results of this study showed that DSM-IV
alcohol abuse and dependence criteria are
arrayed along a continuum of severity. The IRT
results questioned the validity of the DSM-IV
dependence criteria as distinct from abuse cri-
teria. The criterion information curves identified
dependence criteria (e.g. larger/longer, with-
drawal, tolerance, quit/control) that were well
represented among the mildest criteria, and
abuse criteria (e.g. hazardous use) that tapped
the more severe range of the continuum. These
findings are also at variance with the common
interpretation of DSM-IV alcohol abuse as a
milder disorder than DSM-IV alcohol depen-
dence.

The legal problems criterion of DSM-IV
alcohol abuse was not found to be informative

with regard to the underlying dimension of
severity of alcohol use disorder. This criterion
demonstrated a weaker relationship to the
underlying dimension of alcohol use disorder
severity than the other criteria. This finding
suggests a re-evaluation of the legal problems
criterion as an alcohol use disorder criterion in
future revisions of the DSM. Furthermore, the
dense clustering of severity and discrimination
associated with the withdrawal, tolerance, quit/
control and hazardous use criteria suggests that
these criteria may be redundant, carrying es-
sentially the same information on case severity.
Further research addressing issues of redun-
dancy are needed to possibly reduce the number
of alcohol use disorder criteria, with minimal
costs to their conceptual integrity and validity.

The criterion information functions for the
DSM-IV abuse and dependence criteria were
generally peaked at the higher end of the con-
tinuum, tapping the more severe range of the
alcohol use disorder continuum, suggesting that
the DSM-IV criteria assessed in this study
would be relevant to the purposes of identifying
severe cases in the general population and
making fine distinctions between levels of
severity among clinical cases for the purpose of
matching treatment to illness severity. This
finding was not surprising because the criteria
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we assessed are part of clinical conceptualiz-
ations of alcohol use disorders as defined in the
DSM-IV. Nonetheless, the psychometrically
informative criteria assessed in this study are
relevant for inclusion in future revisions of
official classifications, including the International
Classification of Diseases (ICD) – Eleventh
Edition. However, the scarcity of criteria at the
less severe range of the continuum underscores
the need to identify other criteria tapping the
milder and intermediate ranges of the underly-
ing severity of alcohol use disorder continuum.
Such criteria would serve the broader epidemi-
ological purposes of screening, prevention and
establishing base rates for alcohol use disorder
and the clinical purpose of identifying pre-
clinical cases.

The larger/longer dependence criterion
uniquely had excellent discrimination and low
severity, suggesting that it may be a bridging
criterion that links the less severe end of the
alcohol use disorder continuum with the more
severe end revealed in this study. As the larger/
longer criterion represents a high-risk drinking
pattern, it is possible that other drinking pat-
terns that incur risk of alcohol use disorder,
such as binge drinking or drinking in excess of
nationally recommended guidelines, may be
good candidates to represent the mild and in-
termediate ranges of the alcohol use disorder
continuum. The results of the present study can
serve as a strong starting point for future re-
search that seeks to identify criteria that bridge
high-risk drinking patterns and other concepts
to tolerance, withdrawal, impaired and com-
pulsive drinking and serious dysfunction in
social/interpersonal relationships and role ful-
fillment.

The neglect of roles abuse criterion, along
with the activities given up in favor of drinking
criterion, demonstrated the greatest discrimi-
nation and severity of all the DSM-IV abuse
and dependence criteria. Conceptually, these
two criteria suggest a fairly advanced stage of
alcohol use disorder – a stage at which drinking
becomes so consuming that important social,
occupational and recreational activities are
given up in favor of drinking, and important life
functions at work, school, and home become
impaired. In view of these findings, moving the
neglect of roles criterion from the DSM-III-R
dependence category to the DSM-IV abuse

category seems both conceptually and empiri-
cally unsupported. Furthermore, the propensity
of both DSM and ICD Substance Use Disorder
Working Groups to relegate all criteria that
reflect social and interpersonal dysfunction or
problems to the ‘milder ’ abuse category
(Rounsaville et al. 1986) is one that can no
longer stand up to empirical scrutiny.

This study was the first to examine DCF for
alcohol use disorders by age, sex and race-
ethnicity. Significant DCF was observed for sex
and age and to a lesser extent for sex and race-
ethnicity at the criterion level. These results
suggest that differences may exist in the ex-
pression of certain alcohol use disorder criteria
among major subgroups of the population. In
general, criteria that demonstrate DCF are of
questionable validity and may contribute bias
in ordering individuals along the alcohol use
disorder continuum. However, the presence of
DCF does not necessarily imply criterion bias
when the DCFs observed across criteria occur in
opposing directions (some criteria demonstrated
greater severity and discrimination among men
while others were more severe and discriminat-
ing among women) and the magnitudes of the
observed DCFs are small despite their statistical
significance. Indeed, the TRCs showed very
little or no differential scale functioning across
sex, age and race-ethnic groups. The observed
criterion-level DCFs appear not to make a dif-
ference when considered at the scale level. Thus,
criteria demonstrating DCF in this study are not
necessarily biased as they clearly have strong
relationships with a common latent variable,
alcohol use disorder, within each sex, age and
race-ethnic group. The criteria examined in this
study appear to work for each age, sex and race-
ethnic group as indicators of a common con-
struct, but they work somewhat differently.
Future research using other large representative
datasets and different criterion measures is
needed to replicate the DCF results reported
here and to determine the invariance of the al-
cohol use disorder continuum across important
subgroups of the population. Future research
should also examine the dimensional properties
of criterion symptom items as these and other
levels of aggregation may uncover different
features related to the dimension.

The major implications of the dimensional
nature of alcohol use disorder as defined by
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DSM-IV abuse and dependence criteria to psy-
chiatric and clinical assessment are twofold.
First, the results of the IRT analyses of this
study can be used to inform future revisions of
the DSM and ICD. They can empirically refine
current categories of alcohol use disorder (e.g.
the elimination of the abuse and dependence
distinction) and suggest candidate criteria for
removal from the classification (e.g. alcohol-
related legal problems). Second, discrimination,
severity and/or information values associated
with specific criteria can be used as weights in
the development of a dimensional scale of
alcohol use disorder. Alcohol use disorder
criteria that are more discriminating and more
severe deserve greater weight in determining the
extent of individual problems with alcohol.
Furthermore, as this dimensional scale is directly
related to the criteria of the categorical classifi-
cation of alcohol use disorder appearing in the
DSM-IV, it can form the basis of a second new
dimensional classification or axis in further
revisions. The availability of an empirically-
derived valid and reliable dimensional measure
of alcohol use disorder holds great promise in
genetic and neuroscience alcohol research,
which has heretofore been hindered by categ-
orical representations of alcohol use disorders.
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