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Abstract

Background—The relative severity of the 11 DSM-1V alcohol use disorder (AUD) criteria are
represented by their severity threshold scores, an item response theory (IRT) model parameter
inversely proportional to their prevalence. These scores can be used to create a continuous severity
measure comprising the total number of criteria endorsed, each weighted by its relative severity.

Methods—This paper assesses the validity of the severity ranking of the 11 criteria and the overall
severity score with respect to known AUD correlates, including alcohol consumption, psychological
functioning, family history, antisociality, and early initiation of drinking, in a representative
population sample of U.S. past-year drinkers (n=26,946).

Results—The unadjusted mean values for all validating measures increased steadily with the
severity threshold score, except that legal problems, the criterion with the highest score, was
associated with lower values than expected. After adjusting for the total number of criteria endorsed,
this direct relationship was no longer evident. The overall severity score was no more highly
correlated with the validating measures than a simple count of criteria endorsed, nor did the two
measures yield different risk curves. This reflects both within-criterion variation in severity and the
fact that the number of criteria endorsed and their severity are so highly correlated that severity is
essentially redundant.

Conclusions—Attempts to formulate a scalar measure of AUD will do as well by relying on simple
counts of criteria or symptom items as by using scales weighted by IRT measures of severity.
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1.0 INTRODUCTION

Since the conceptualization of the alcohol dependence syndrome (Edwards and Gross, 1976),
inwhich alcohol problems were characterized as lying along a continuum of severity, clinicians
and researchers have recognized that continuous scales of alcohol problem severity offer more
information than dichotomous diagnostic measures such as alcohol abuse, harmful use, and
alcohol dependence. At the lower end of their values, severity scales help to distinguish risk
levels among individuals who do not yet meet the clinical criteria for an alcohol use disorder
(AUD), identifying those for whom some sort of brief intervention may forestall the
development of an AUD. At the upper end of their values, severity scales may help to determine
the need for specific types of treatment, and they also offer a metric with which treatment
progress and/or AUD progression can be monitored.

Continuous measures of alcohol problem severity include many widely-used scales, such as
the Severity of Alcohol Dependence Questionnaire (SADQ) (Stockwell et al., 1979), the
Alcohol Dependence Scale (ADS) (Skinner and Allen, 1982), the Addiction Dependence Data
and Short Alcohol Dependence Data scales (Raistrick et al., 1983), the Addiction Severity
Index (ASI) (McLellan et al., 1980), the Alcohol Use Disorder Identification Test (AUDIT)
(Saunders et al., 1993), and the Leeds Dependence Questionnaire (Raistrick et al., 1994). The
reliability and internal consistency of these scales have been documented extensively in clinical
and general population samples. Their concurrent and convergent validity have been
established in comparisons with other severity scales and/or alcohol dependence screeners
(Butler et al., 2009; Daeppen et al., 1995; Thomas and McCambridge., 2008), alcohol
consumption patterns and biomarkers (Donovan et al., 2006; Read et al., 2007; Thomas and
McCambridge, 2008; Wood et al., 2003), psychological functioning and social adjustment
(Butler et al., 2009; Lima et al., 2005), and treatment goals and progress (Donovan et al.,
2006).

A number of recent studies have employed item response theory (IRT) models, sometimes
called latent trait models, to study the severity of AUD. After confirming the unidimensionality
of a set of alcohol problem items, e.g., AUD symptoms or criteria, these models estimate
parameters that reflect the relative severity of each item along a continuum of AUD severity.
Two-parameter models also estimate how effectively each item discriminates individuals at
different levels of severity. A recent study using data from the National Epidemiologic Survey
on Alcohol and Related Conditions (NESARC) established that the 11 DSM-1V (American
Psychiatric Association, 1994) abuse and dependence criteria were interspersed in terms of
severity. Some of the abuse criteria (e.g., interpersonal problems caused by drinking) lay at the
highest end of the severity scale and some of the dependence criteria (e.g., tolerance and
withdrawal) lay at the lowest end, thus calling into question the DSM-1V hierarchy of abuse
and dependence (Saha et al., 2006). Likewise, Proudfoot et al. (2006) found that the abuse
criteria of hazardous drinking legal problems and drinking despite social/interpersonal
problems were among the most severe criteriain an IRT analysis of a representative Australian
population sample. Kahler and Strong (2006) reported similar findings when modeling the
NESARC abuse and dependence symptoms rather than criteria, and they also found that any
given criterion was associated with varying levels of severity depending on how it was
operationalized. The impact of operationalization on criterion severity was also highlighted by
arecent report (Harford et al., 2009) based on the National Survey on Drug Use in Households
(NSDUH), in which the ranking of the 11 AUD criteria not only varied by age and gender but
also differed from the ranking based on the NESARC (Saha et al., 2006).

Given recent arguments for and evidence of the desirable qualities of dimensional as opposed

to categorical measures of AUD (Hasin and Beseler, 2009; Hasin et al., 2006; Helzer et al.,
2006, 2007), IRT models also have been used to create summary measures of AUD severity.
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Kahler et al. (2003) used IRT models to derive a new, empirically-based scoring system for
selected ADS items. The reduced ADS was as highly correlated as the full ADS with frequency
of heavy drinking, the Alcohol Use Disorder Identification Test (AUDIT, Saunders et al.,
1993) and the drug and alcohol subscales of the Psychiatric Diagnostic Screening
Questionnaire (Zimmerman and Mattia, 2001) in a sample of high-risk drinkers. Using data
from the National Longitudinal Study of Adolescent Health, Kahler et al. (2009) reported that
consumption and problem measures could be combined to create a valid index of alcohol
involvement. Items ranged from having consumed 12+ drinks in the past year or gotten drunk
at the low end of the severity spectrum to having school problems and daily drinking at the
high end.

To date, the IRT-derived severity rankings of the DSM-IV abuse and criteria as measured in
the NESARC have not been validated against other indicators of AUD severity; nor have the
IRT severity parameters themselves been employed in the creation of severity-weighted AUD
scale. Accordingly, this analysis has two objectives. First, it examines the severity ranking of
the criteria with multiple correlates of AUD, including consumption, psychological
functioning, family history, antisociality and early initiation of drinking, to see if individuals
endorsing successively more severe criteria have correspondingly higher values for the
correlates (lower in the case of psychological functioning). This is done both before and after
controlling for other criteria endorsed, in order to determine whether some criteria are
inherently more severe than others or whether apparent differences in severity merely reflect
a greater number of positive criteria, i.e., a broader and therefore more severe range of alcohol
problems, among individuals endorsing the more severe criteria. Second, it tests whether
severity-weighted counts of endorsed criteria are more strongly associated with these AUD
correlates than simple unweighted counts of endorsed criteria, in order to see whether the
creation of a weighted scale is worth the time and effort in terms of yielding a more sensitive
prognostic tool. Additionally, it examines the implications, both for the severity ranking of
criteria and their use in creating a continuous AUD measure, of the specific symptom items
endorsed, i.e., the operationalization of each criterion. The analysis is based on a nationally
representative sample of U.S. past-year drinkers 18 years of age and older, using data from the
Wave 1 NESARC.

2.0 METHODS

2.1 Sample

The data used in this analysis came from Wave 1 of the National Epidemiologic Survey on
Alcohol and Related Conditions (NESARC), designed by the National Institute on Alcohol
Abuse and Alcoholism (Grant et al, 2003a). The 2001-2002 Wave 1 NESARC sample
represented U.S. adults 18 years or older residing in households and noninstitutional group
quarters in all 50 states and the District of Columbia (n = 43,093, response rate = 81.0%). Data
were weighted to reflect design characteristics, oversampling of Blacks, Hispanics and young
adults, and nonresponse relative to sociodemographic characteristics. The weighted data were
then adjusted to match the civilian, noninstitutionalized population of the United States on
socioeconomic variables based on the 2000 Decennial Census. Data were collected in personal
interviews. All potential respondents were informed in writing about the nature of the survey,
the statistical uses of the survey data, the voluntary aspect of their participation and the Federal
laws that rigorously provide for the confidentiality of identifiable survey information. Only
respondents consenting to participate after receiving this information were interviewed. The
research protocol, including informed consent procedures, received full ethical review and
approval from the U.S. Census Bureau and the U.S. Office of Management and Budget. This
analysis is based on a subsample of respondents who had consumed at least one drink in the
year preceding the Wave 1 interview (n=26,946).
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2.2 Measures of Past-Year AUD Severity

Past-year AUD was assessed by means of 33 symptom item indicators in the Alcohol Use
Disorder and Associated Disabilities Interview Schedule — DSM-IV Version (AUDADIS-IV),
a structured diagnostic instrument designed for use by lay interviewers (Grant et al., 2001).
These symptom items reflected the four DSM-1V alcohol abuse criteria (recurrent failure to
fulfill role obligations because of alcohol use, recurrent use in hazardous situations, recurrent
alcohol-related legal problems, continued use despite awareness of recurrent interpersonal
problems) and the seven DSM-1V alcohol dependence criteria (tolerance, withdrawal or relief/
avoidance of withdrawal, use in larger amounts or for longer than intended, persistent desire/
unsuccessful attempts to control use, a great deal of time spent in alcohol-related activities,
important activities given up because of alcohol, continued use despite knowledge of physical
or psychological problems). A simple count of the number of criteria positively endorsed (range
=0 to 11) was calculated for each respondent. Test-retest reliability was good both for the
dichotomous measures of any past-year alcohol abuse or dependence (kappa = 0.74) and for
the scalar measures of numbers of abuse and dependence symptoms (intraclass correlation
coefficients of 0.76 and 0.78, respectively)(Grant et al., 2003b).

Severity threshold parameters representing the relative severity of each AUD criterion along
a continuum of the latent trait of alcohol use disorder, with larger parameters reflecting greater
severity, were estimated from a two-parameter logistic model using item response theory (IRT)
models (see Section 2.4, Analysis). These parameters are directly proportional to the frequency
with which the criteria were endorsed and correspond to the b parameters from the model. (The
a parameters, which measure the ability of the criteria to discriminate people who are higher
and lower on the continuum of severity, were not used in this analysis.) A weighted severity
score (range = 0 to 26.07) was calculated by summing the values of the severity threshold
parameters across all positively endorsed criteria.

2.3 Validating Measures

For each of four beverage types (coolers, beer, wine and spirits) and for all types of alcohol
combined, the NESARC collected information on overall frequency of drinking, usual quantity
consumed, largest quantity, and frequencies of drinking the largest quantity and of drinking 5
+ drinks. Average daily volume (ADV) of ethanol intake (in ounces) was based on a formula
that incorporated all of the quantity data (usual, largest and 5+), weighted by their respective
frequencies, and was set to the largest of the sum of the four beverage-specific volumes or the
volume based on all types of alcohol combined. To reduce skew and avoid undue influence of
outliers, ADV was top-coded to a high of 32 oz. (affecting less than 0.1% of cases). The
measures of overall frequency of drinking, largest quantity of drinks and frequency of drinking
5+ drinks used in this analysis were taken from the series of questions for all types of alcohol
combined. Frequencies refer to days per year. All consumption measures refer to the 12 months
preceding the Wave 1 interview. Test-retest reliability was good for average daily volume of
ethanol intake and frequency of risk drinking, with intraclass correlation coefficients (ICC)
of .72 and .70, respectively and excellent for maximum quantity of drinks, ICC = .84 (Grant
et al., 2003b).

Psychological functioning was measured using the norm-based mental component score
(NBMCS) from Version 2 of the Short Form 12 Health Survey (SF-12v2), standardized to a
mean of 50 (range = 0 to 100) using standard norm-based scoring techniques (Ware et al.,
2002), with higher scores indicative of better functioning. Alternate-form reliabilities of these
scales are excellent in the general U.S. population, 0.89 and 0.86, respectively (Ware et al.,
2002). The SF-12 scales have high levels of test-retest reliability (Bohannon et al., 2004),
internal consistency (King et al., 2005; Resnick and Nahm, 2001) and convergent validity with
respect to other indexes of physical and mental health (Salyers et al., 2000). Family history
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density of alcoholism was constructed using the algorithm proposed by Stoltenberg et al.
(1998), where each alcoholic parent contributes 0.5 and each alcoholic grandparent contributes
0.25 (range = 0 to 2). Number of lifetime antisocial personality disorder (ASPD) symptoms
(range = 0 to 33) was calculated from a list of 33 symptom items used to operationalize conduct
disorder and ASPD in the AUDADIS-1V. Initiation of drinking before age 15 was determined
by self report to a question asking when the respondent first started drinking, not counting
small tastes or sips.

Given strong evidence of the unidimensionality of AUD from prior studies (Harford et al.,
2009; Kahler et al., 2006, 2009; Proudfoot et al., 2006; Saha et al., 2006, 2007), the fit of a
single-factor model was tested by means of exploratory and confirmatory factor analyses using
Mplus software (Muthén and Muthén, 2004). Severity threshold parameters for the latent trait
of AUD were estimated from a two-parameter logistic model using the BILOG-MG statistical
program (Scientific Software International, 2003, see more detail in Saha et al., 2006). Mean
values for number of criteria endorsed and validating measures were estimated using SUDAAN
(Research Triangle Institute, 2004), a software program that uses Taylor-series linearization
to adjust variance estimates for complex design characteristics. SUDAAN multiple linear and
logistic regression analyses were used to obtain the net associations of each criterion with the
validating measures and to estimate the proportion of variance explained by the simple count
of criteria endorsed and an alternate count in which each endorsed criterion was weighted by
its severity threshold parameter.

3.0 RESULTS

In initial EFA and CFA models (data not shown), factor loadings ranged from 0.699 for legal
problems to 0.909 for activities given up, and the model fit statistics all supported a
unideminsional model: Comparative Fit Index (CFI) = 0.997, Tucker Lewis Index (TLI) =
0.966, root mean squared error of approximation (RMSEA) = 0.018. As shown in Table 1, the
11 AUD criteria ranged in severity threshold parameter values from 1.49 for drinking more or
for longer than intended to 3.50 for recurrent legal problems. The severity threshold parameter
for each criterion was positively correlated with the total number of positive criteria among
individuals endorsing the criterion in question, r=.86 (.98 with legal problems excluded), and
negatively correlated with its prevalence, r=—94. Accordingly, the mean number of criteria
endorsed rose from 3.39 among the 11.5% of past-year drinkers who endorsed drinking more
or longer than intended to 7.49 among the 0.9% who reported activities given up in favor of
drinking. However, the mean number of positive criteria fell to 5.39 among the 1.0% of past-
year drinkers who endorsed legal problems, the criterion with the largest severity threshold
parameter. Table 1 also illustrates that individuals endorsing just a few criteria were far more
likely to endorse the less severe than the more severe criteria. Among those with just a single
positive criterion, there was nearly a 75% likelihood that it was one of the three mildest criteria,
and less than a 1% chance that it was among the three most severe criteria. This is to be expected,
of course, because the severity parameters are estimated in such a way as to reflect the inverse
of their probability of endorsement.

The top panel of Table 2 shows the mean values for the eight outcome or validating measures
for individuals who endorsed each of the 11 AUD criteria, listed in order of their severity. For
all outcome measures, the values tend to increase directly with criterion severity except for

those associated with legal problems, which are lower than expected. For example, average

daily volume of ethanol intake increased from a mean of 2.24 ounces among those endorsing
drinking more/longer than intended (irrespective of any other criteria they may have endorsed)
to 5.86 ounces among those endorsing activities given up, but fell to 3.80 for those endorsing
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legal problems. The pattern was reversed for the SF-12 NBMCS score, with lower values of
psychological functioning associated with more severe criteria. For all outcomes, the most
extreme values were associated with failure to fulfill role obligations and activities given up.

When the net associations of each criterion with the outcomes were estimated in multivariate
models that adjusted for age, sex and each other criterion that was endorsed (bottom panel of
Table 2), the values of the outcome measures were less positively correlated with the severity
ranking of the criteria. Average daily volume, frequency of drinking 5+ drinks, and early
initiation of drinking were most strongly associated with endorsement of much time spent
drinking, overall frequency of drinking with hazardous use, and largest quantity of drinks with
tolerance. Psychological functioning was most strongly associated with use despite physical/
psychological problems, and family history density and antisociality were most strongly
associated with use despite interpersonal problems. That is, after controlling for other criteria
endorsed, associations were often greatest between outcomes and criteria that are inherently
linked, such as tolerance and largest quantity of drinks, rather than those with the largest
severity threshold parameters.

Figure 1 presents the risk curve for average daily volume of ethanol intake as a function of two
alternate measures of severity, the unweighted number of positive criteria (range = 0 to 11)
and the severity score that was weighted by the respective severity threshold parameters of the
endorsed criteria (range = 0 to 26.07). In order to plot them along a common horizontal axis,
the severity scores were multiplied by 11/26.07 and rounded to the nearest integer. As is evident
in the graphs, the risk curves were closely parallel, with slightly higher values associated with
the severity score, especially among individuals endorsing 3-6 criteria or their severity score
equivalent. That the curves are very similar is not surprising given the correlation, r=.99,
between the two continuous severity measures. Risk curves for the seven other validating
measures were likewise very similar for the two measures, although the shapes of the risk
curves varied across outcomes — more linear for the quantity and frequency of drinking
measures and more strongly exponential for initiation of drinking prior to age 15 (data not
shown).

As shown in Table 3, the slight differences in risk curves between the two dimensional severity
measures made no difference in either their correlations with the outcomes or in the proportion
of variance that they explained. Either score, or a count of the total number of symptoms
endorsed (range=0 to 33) yielded higher values of r and R? than did a dichotomous measure
of any AUD. This was also true when the continuous outcome measures (other than NBMCS,
which was already normalized) were logged to reduce skew, resulting in multiplicative rather
than additive models (data not shown). Exclusion of legal problems, the criterion whose
severity parameter appeared most misaligned with the total number of criteria endorsed and
with the values of the outcome measures, did not affect the r and R? values.

Table 4 offers information that may help to explain why severity weighting of criteria did not
result in a severity scale more strongly associated with outcome measures than the simple count
of criteria. Using average daily volume of consumption as an example, Table 4 shows that
some of the criteria are operationalized by symptoms that are widely divergent in terms of their
apparent severity. For the criterion of tolerance, for example, the average daily volume of
ethanol intake among individuals who endorsed the symptom item of drinking the equivalent
of a fifth of liquor in a day was twice as great as that among individuals endorsing the symptom
item reflecting a decreasing effect of the usual number of drinks, 5.20 versus 2.55 ounces. The
variation across symptom items was even more striking in the case of withdrawal; however, it
is difficult to interpret the severity associated with any single symptom item because two
positive symptoms are required to satisfy the DSM-IV conceptualization of withdrawal as a
syndrome. Other criteria marked by a fairly wide range of symptom severity include impaired
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control and hazardous use. Since the proportions of individuals endorsing the less severe
symptoms of these criteria greatly outweighed those endorsing the more severe symptoms, it
can be seen why the overall severity rankings of these criteria were relatively low. At the same
time, the data indicate that these criteria have the potential to represent far more severe alcohol
problems.

4.0 DISCUSSION

Attempts to validate IRT-based severity parameters for the 11 DSM-1V AUD showed that
individuals who endorsed increasingly severe criteria had increasingly large numbers of total
criteria endorsed and increasingly high values for a wide variety of AUD correlates (lower
values in the case of psychological functioning, where an inverse relationship would be
expected). The one exception to this rule was the criterion of recurrent legal problems caused
by drinking, which had the highest severity ranking but which was associated with middling
levels for total criteria endorsed and the eight outcome/validating measures. This apparent lack
of validity with respect to the legal problems criterion is consistent with past research in which
deletion of this criterion improved model fit and resulted in more robust IRT parameters,
leading to the suggestion that legal problems be dropped as a criterion in future revisions of
the DSM (Saha et al., 2006). It may reflect the fact that positive endorsement requires factors
that are exogenous to the individual, e.g., apprehension and/or arrest, and whose likelihood
may vary according to factors other than AUD severity. Legal problems aside, the severity
rankings derived from the IRT analyses were strongly validated by this analysis, closely
paralleling variation in AUD correlates that included four aspects of alcohol consumption in
addition to mental/psychological functioning, family history of alcoholism, antisociality and
early initiation of drinking.

It is noteworthy that the close correlation between severity ranking and outcome values was
not maintained after adjusting for other criteria endorsed. This makes an important point, which
is that AUD severity is not so much a criterion attribute, per se, but rather more an attribute of
the individuals who endorse any given criterion. That is, the severity associated with criteria
such as failure to fulfill role obligations and important activities given up in favor of drinking
reflects the fact that the individuals endorsing those criteria also endorsed many other criteria,
i.e., that they had a wide range of alcohol-related problems. In light of this, it is not surprising
that an AUD severity scale in which the count of endorsed criteria was weighted by the relative
severity of each was no more highly correlated with the outcomes than a scale based on a
simple, unweighted count of positive criteria — a finding that represents good news for
clinicians, in that the latter is far simpler to calculate in settings where the need for treatment
or intervention is evaluated.

Severity weighting would be useful if it could distinguish individuals with just a few positive
criteria, all of which were mild, from those with just a few criteria, all of which were severe;
however, our data clearly indicated that among individuals with just a few positive criteria,
there was a very low likelihood that those criteria would be severe ones. Thus, severity is
essentially redundant in light of the extremely high correlation between criterion severity and
total number of positive criteria. An interesting way to confirm this interpretation would be to
compare severity rankings based on different survey instruments, e.g., those used in the
NESARC, NSDUH and other surveys, in terms of their associations with common AUD
correlates. If the various rank orderings were equally strongly associated with the validating
measures, this would provide even stronger evidence that severity reflects more the number
than the nature of the criteria endorsed.

Thisanalysis also illustrated the limitations of a severity scale based solely on a count of criteria
endorsed, regardless of whether weighted or unweighted. The severity of some of the criteria
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was highly dependent on the symptom items with which they were endorsed. This was
particularly the case for the physiological dependence criteria of tolerance and withdrawal, but
also true for impaired control and to a lesser degree for hazardous use and time spent drinking.
The range of severity indicated by variation in mean volume of intake for individuals endorsing
various symptoms parallels IRT-based severity parameters for the symptoms as reported in an
earlier analysis (Kahler et al., 2006), and it indicates that some criteria have the potential for
representing a far greater level of AUD severity than they do for the majority of individuals
endorsing those criteria. It also illustrates that possibly redundant criteria, i.e., those that
represent very similar levels of severity, could be better discriminated by choosing
operationalizations that led to more dispersion along the latent trait of AUD severity.

Notwithstanding these limitations, it is important to note that all of the continuous severity
measures considered in this analysis, i.e., the weighted and simple counts of criteria and a
simple count of symptoms, were more highly correlated with the validating measures than was
a dichotomous measure of any AUD. This supports earlier findings by Hasin et al. (2006) that
a continuous measure of dependence criteria yielded a better model fit than did either a
categorical or threshold measure in models predicting family history of alcoholism, early age
at onset of drinking and utilization of alcohol treatment. It also adds to arguments supporting
inclusion of dimensional as well as categorical diagnostic measures in the upcoming fifth
revision of the DSM (DSM-V) (Hasin and Beseler, 2009; Hasin et al., 2006; Helzer et al.,
2006, 2007).

Some prior analyses based on IRT models have suggested that a consumption-based criterion
based on frequency of drinking 5+/4+ drinks might be a useful addition to represent the lower
end of the AUD severity continuum (Saha etal., 2007), although the inclusion of such a measure
would substantially affect prevalence estimates and might affect treatment eligibility for some
population subgroups (Keyes et al., 2009). Other research has indicated that inclusion of a
measure of heavy episodic drinking (HED) did not improve model fit (Beseler et al., 2009) or
that it resulted in deviations from linearity in the associations between AUD severity and the
outcomes of family history and early initiation of drinking (Hasin and Beseler, 2009). The
strong correlations noted between AUD severity scores and frequency of drinking 5+ drinks
in this analysis supported the inherent relationship between HED and AUD and suggest that a
measure of HED would not be out of place as an indicator of AUD severity. However, the
correlations were even stronger for two other consumption measures, average daily volume of
ethanol intake and largest quantity of drinks consumed in a single day. In fact, after adjusting
for age and sex, the proportion of variance explained by AUD severity was considerably greater
for largest quantity of drinks (R2=.39) than for either of the other consumption measures
(R2=.30 for AVD and .27 for frequency of drinking 5+ drinks). This suggests that some
dichotomization of largest drinks, e.g., ever consuming 6+, 8+, 10+ or 12+ drinks, might
represent another consumption-based criterion with potential for discriminating along the scale
of AUD severity. Notably, overall frequency of drinking was less highly correlated with AUD
severity than any of the other three consumption measures examined in this analysis. In
contrast, Kahler et al. (2009) found that daily drinking represented the most severe of 13
consumption and alcohol problem items in a longitudinal sample spanning adolescence and
young adulthood. This suggests that the meaning of different drinking patterns varies across
the life span, and perhaps by gender as well, indicating the need to check carefully for
differential item functioning (DIF) before including consumption measures, even those with
built-in gender adjustments such as frequency of drinking 5+/4 drinks, as potential AUD
criteria.

The findings of this study must be interpreted with some caution in light of the fact that the
measures used to validate AUD severity were, like the symptom items used to measure severity,
based on self report. If the likelihood of completely and accurately reporting AUD symptom
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item indicators was correlated with the likelihood of completely and accurately reporting
consumption, psychological functioning, family history of alcoholism, symptoms of
antisociality and age at first drink, this could lead to overestimation of the correlation between
severity and the outcome measures. External measures, e.g., collateral reports or records-based
information, would provide a more unbiased assessment of validity. Likewise, the prognostic
value of the severity scales might better be tested prospectively, as could be done using data
from Wave 2 of the NESARC. However, there is no reason to think that externally or
prospectively derived outcome measures would lead to different conclusions regarding the
validity of the relative severity ranking of the AUD criteria. Similarly, whereas the slopes for
the risk curves linking AUD severity and the various outcomes might be slightly exaggerated
as a result of using self-reported outcomes measures, any bias of this sort should not affect the
comparison of the weighted and unweighted AUD severity risk curves. Thus, we would argue
that the results of this paper are sufficiently robust to confirm the importance of including a
dimensional measure of AUD severity in the DSM-V and the utility of a simple symptom or
criterion count for this purpose.
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Average daily ethanol intake as a function of number of criteria endorsed and severity scale

equivalent: U.S. past-year drinkers 18 years of age and over
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Average daily volume of ethanol intake among individuals who endorsed selected AUD symptom items: U.S.

past-year drinkers 18 years of age and older

Criterion/symptom item

Average daily

% endorsing

volume symptom

Drank more/longer than intended

Drank more than meant to 2.32(0.10) 9.6 (0.3)

Drank longer than meant to 2.50 (0.10) 7.8(0.3)
Impaired control (stop/cut down)

More than once wanted to stop/cut down 2.24 (0.10) 9.5(0.3)

More than once tried and failed to stop/cut down 3.86 (0.30) 1.9(0.1)
Hazardous use

Drove car while drinking 2.26 (0.09) 6.9 (0.3)

Drove vehicle after having too much to drink 2.76 (0.13) 4.4(0.2)

Got into risky situations during/after drinking 3.39(0.22) 2.8(0.2)
Withdrawal

Sick to stomach 1.87 (0.09) 9.0(0.3)

Trouble sleeping 2.12 (0.15) 43(0.2)

Restless 2.66 (0.18) 3.4(0.2)

Sweating/rapid heartbeat 2.96 (0.21) 31(0.1)

Nervous/anxious 3.91 (0.28) 2.0(0.1)

Shaking 4.22 (0.32) 1.7 (0.1)

Hallucinations 5.14 (0.59) 0.6 (<0.1)

Seizures 5.51 (1.89) 0.1(<0.1)
Relief of withdrawal

Took drink/medicine to get over aftereffects 3.51(0.22) 24(0.1)

Took drink/medicine to prevent aftereffects 4.11 (0.22) 1.4 (0.1)
Tolerance

Usual no. drinks had less effect than once did 2.55(0.15) 5.0(0.4)

Had to drink more to get effect desired 3.50 (0.24) 31(0.2)

Increased drinking because former amount didn’t give same effect 3.93(0.28) 2.1(0.1)

Drank equivalent of a fifth in a day 5.20 (0.29) 2.8(0.1)
Continued use despite physical/psychological problems

Use despite health problems 4.14 (0.26) 2.3(0.1)

Use despite prior blackout 4.42 (0.30) 22(0.1)

Use despite psychological problems 4.55 (0.32) 15(0.1)
Time spent drinking

Time spent getting over effects of drinking 4.33(0.34) 1.0(0.1)

Time spent drinking 5.27 (0.32) 2.3(0.1)
Continued use despite interpersonal problems

Got into physical fights while/after drinking 4.70 (0.35) 1.6 (0.1)
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Criterion/symptom item

Average daily

% endorsing

volume symptom

Caused problems with family or friends 5.36 (0.39) 1.4 (0.1)
Failure to fulfill role obligations

Drinking/aftereffects interfered with care of home/family 5.32(0.48) 0.9(0.1)

Job/school problems as a result of drinking/aftereffects 5.64 (0.67) 0.6 (0.1)
Activities given up

Gave up/cut down activities that interested/gave pleasure to you 6.14 (0.59) 0.6 (0.1)

Gave up/cut down activities important to you 6.34 (0.53) 0.8(0.1)
Legal problems

Arrested/held at police station/other legal problems 3.80 (0.43) 1.0 (0.1)

Note: Figures in parentheses are standard errors of estimates
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