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Abstract

Aims: This study sought to identify phenotypic variations among individuals with alcohol use

disorder (AUD) that may, in part, help improve the effectiveness of existing AUD interventions.

Methods: Latent class analysis was conducted to examine the potential heterogeneity of AUD in a

sample (N = 220; Mage = 51.19 years, standard deviation = 9.94; 37.7% female) of treatment-seeking

participants diagnosed with AUD using DSM-5 criteria.

Results and Conclusions: Three distinct patterns of responses to the 11 DSM-5 AUD symptoms

emerged: Class 1 (n = 114, 51.8%), Class 2 (n = 78, 35.5%) and Class 3 (n = 28, 12.7%). The iden-

tified profiles were further differentiated by demographics, alcohol-related constructs, individual

difference characteristics and diagnostic and treatment variables. The findings have implications

for refining AUD assessment as well as optimizing personalized treatment.

INTRODUCTION

Alcohol use disorder (AUD) remains a persistent public health
problem in the USA with recent estimates, indicating that nearly
13% of the population meet criteria for current AUD with an
increasing prevalence over the past decade (Grant et al., 2017).
Despite the availability of treatments for AUD (e.g. Moyer et al.,
2002), only about 25% of individuals with AUD seek formal
treatment (Dawson et al., 2006). This may be due to a number of
factors including lack of insurance, access to treatment, motivation
to change or problem identification (e.g. Palmer et al., 2009). For
those who do enter treatment, 40–60% of individuals continue
to drink at the end of treatment (e.g. Hallford et al., 2003) and
rates of relapse are greater than 50% among those who achieve
abstinence at the end of treatment (e.g. Moos and Moos, 2006). Thus,

improving current interventions for AUD remains a public health
priority.

Individuals presenting for treatment vary greatly with respect to
the number and type of self-reported AUD symptoms, leading to
widely varying clinical presentations (Litten et al., 2015; Witkiewitz
et al., 2018). In addition, alcohol problem severity is not simply a
function of the extent of alcohol consumption; rather, individuals
with similar levels of consumption often have varying degrees of
social, employment and interpersonal problems (e.g. Witkiewitz,
2008). Some individuals may not drink heavily, but still experience
alcohol-related consequences (Beseler et al., 2012), whereas others
drink heavily for many years before the onset of significant problems
(Cicchetti et al., 2016). A focus on examining and understanding the
heterogeneity of AUD (e.g. Witkiewitz and Marlatt, 2007) may serve
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to guide the personalization of treatment for subsets of individuals.
Recently, the Alcohol and Addiction Research Domain Criteria

(AARDoC) and the Addictions Neuroclinical Assessment (ANA)
have been proposed as frameworks for advancing our understanding
of AUD heterogeneity and as tools for advancing diagnosis and
treatment (Litten et al., 2015; Kwako et al., 2016). These approaches
include a range of neuroclinical measures (e.g. neuroimaging, genetic
testing) and hold promise for tailoring treatment more effectively
to the individual. Currently, the AARDoC is under development
(Sher, 2015) and the ANA is undergoing validity testing (Votaw
et al., 2020). While these frameworks represent a complex, theo-
retically driven approach to characterizing the known heterogeneity
of AUD, a straightforward, accessible, empirically derived approach
using information that is (a) familiar to clinicians and (b) has the
potential to inform treatment (e.g. Babor and Caetano, 2006) may
have significant clinical utility. The DSM-5 (APA, 2013) satisfies both
recommendations.

The DSM-5 is the most frequently used tool for diagnosing AUD
in clinical practice and includes several changes for the diagnosis of
AUD, when compared to the previous DSM-IV-TR version (APA,
2000). Most notably, DSM-5 no longer distinguishes between alco-
hol abuse and dependence; instead, it introduces a unidimensional
construct termed AUD (NIAAA, 2016). The DSM-5 criteria for AUD
consist of 11 items that encompass abuse and dependence criteria and
negative consequences related to alcohol use. This unidimensional
model resolved the issue of diagnostic orphans (i.e. those who met
only two abuse criteria and no dependence criteria and thus could not
be given a diagnosis nor could they receive insurance reimbursable
treatment) and resolved questions about the relationship between
abuse and dependence that was difficult to characterize (Hasin et al.,
2013). In addition, to increase diagnostic validity, DSM-5 added a
craving item to the AUD criteria and removed an item inquiring
about legal problems. The DSM-5 also specifies AUD severity as
mild, moderate or severe based on the number of symptom criteria
endorsed. Mild AUD is specified when 2–3 items are endorsed,
moderate AUD when 4–5 items are endorsed and severe AUD when
6 or more items are endorsed.

This revised DSM-5 conceptualization characterizes AUD as a
heterogeneous disorder, suggesting that there may be different pheno-
types of AUD. There can be significant clinical utility in characterizing
different typologies of AUD, including the prediction of treatment
outcomes, providing patients with more specific information about
their condition and improving diagnostic accuracy in service of
selecting a targeted, personalized treatment (e.g. Casey et al., 2013).
Recent studies examining the heterogeneity of DSM-5 AUD symptom
criteria have recruited college students in the USA (Rinker and Neigh-
bors, 2015), a general US population (Casey et al., 2013), a general
Brazilian population (Castaldelli-Maia et al., 2014), young adults
in Australia (Swift et al., 2016) and an elderly sample in Denmark
(Mejldal et al., 2020). These studies found classes of individuals
ranging from mild to severe AUD and have generally concluded
that AUD severity exists on a continuum. Notably, three of these
studies did not include treatment-seeking individuals diagnosed with
AUD, and thus, the findings from these studies may not generalize
to treatment-seeking samples. Also, data from non-clinical samples
do not provide clinicians with the information needed to tailor
treatment for individuals seeking treatment for AUD. The study by
Mejldal et al. (2020) examined the heterogeneity of AUD among
a clinical sample of elderly outpatients and found no connection
between DSM-5 latent classes and alcohol consumption at the end
of treatment. However, as noted by the authors, AUD among elderly

adults is generally less severe compared to middle-aged and younger
individuals, and treatment of older adults with AUD is often more
successful.

In order to understand if there are distinct classes of AUD for a
wider age range of adults (i.e. 18–65), the current study utilized a
person-centered analytic technique, latent class analysis (LCA; e.g.
Lanza and Rhoades, 2013), to identify patterns of responses to the
11 DSM-5 symptom criteria among a sample of treatment-seeking
individuals diagnosed with AUD. More specifically, the LCA analysis
tells clinicians and researchers not only the number of, but also which
symptoms an individual is likely to endorse as opposed to the DSM-5
treating all symptoms as equivalent and merely counting how many
symptoms the individual endorsed. The DSM-5 approach of counting
symptoms obscures individual variability by ignoring the content of
the endorsed items. An LCA brings parsimony to a heterogeneous
diagnosis like AUD by identifying common symptom patterns.

To further validate the identified AUD classes, a series of potential
correlates of the AUD classes were examined, including demograph-
ics, alcohol-related constructs, individual difference characteristics
and diagnostic and treatment variables.

METHOD

Participants

Participants (N = 220) were recruited via radio and television adver-
tisements for an outpatient alcohol treatment study (Stasiewicz et al.,
2019). Study participants were (a) men and women between the ages
of 18 and 65 years, (b) met DSM-5 criteria for AUD, (c) consumed
alcohol in the past 3 months, (d) lived within commuting distance
of the treatment site and (e) provided written informed consent.
Exclusion criteria included: (a) diagnosis of a severe mental illness
(i.e. schizophrenia, current bipolar disorder), (b) current drug use
diagnosis other than tobacco or marijuana, (c) attended substance use
disorder treatment during the past 6 months and (d) legally mandated
to attend treatment.

The Institutional Review Board at the University at Buffalo
approved the study. Of the 359 men and women screened, 65 (18.1%)
were ineligible and 66 (18.4%) were no longer interested or lost to
contact prior to study enrollment. Of the remaining 228 (63.5%)
individuals who completed the in-person baseline assessment, 8
(2.2%) were ineligible. Thus, analyses are based on the remaining
220 individuals who enrolled in the study.

Procedure

All phone interviews, assessments and treatment occurred at a pub-
licly funded outpatient substance use clinic in Buffalo, NY. Partici-
pants calling in response to radio and television advertisements were
screened by phone for eligibility, which included questions regarding
recent alcohol use, and treatment-related measures (e.g. commitment
to change). At the conclusion of the telephone screen, those who
were eligible to continue were scheduled for an in-person base-
line assessment session approximately 1 week later, which involved
multiple self-report questionnaires and a semi-structured interview
to determine diagnoses for alcohol and substance use disorders.
Individuals who were eligible at baseline were enrolled in a 12-week
cognitive–behavioral treatment study and participated in an end-of-
treatment assessment. The current data are derived from this parent
study, which was designed to investigate pretreatment changes in
drinking (Stasiewicz et al., 2019).
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Measures

Demographics Information on participants’ age, gender, level of edu-
cation, marital status and ethnicity were collected at the phone screen.
Information about participants’ income was collected at the baseline
interview. Twelve levels of past-year income were assessed (e.g. 1 = 0
to less than $1000, 12 = $80,000 or more) and those levels were
collapsed into four levels for subsequent analyses (See Table 3).

Alcohol Use Disorders Identification Test-C The Alcohol Use Disor-
ders Identification Test-C (AUDIT-C; Bush et al., 1998) is a 6-item
(α = 0.70) screening tool developed to identify persons who are
hazardous drinkers or who are likely to have an active AUD. Each
item has five response options that are weighted such that 0–4 points
are possible per item. The AUDIT-C was administered during the
phone screen as a check to ensure that individuals referred on to the
baseline assessment were likely to meet DSM-5 criteria for an AUD.
This measure has good sensitivity and specificity for identifying AUD
among men and women (Bush et al., 1998).

Timeline Follow-Back The Timeline Follow-Back (TLFB; Sobell
and Sobell, 1992) is a calendar-based retrospective recall interview
of daily alcohol use. Participants were administered the TFLB by
trained, experienced interviewers at baseline for the past 180 days,
weekly during treatment and at end of treatment. To examine end-
of-treatment drinking, which captures the entire treatment phase of
the study, the World Health Organization (WHO, 2000) risk levels of
alcohol use (very high risk, high risk, moderate risk and low risk) were
calculated based on the participant reports of the number of standard
drinks (defined as 0.6 ounces of absolute alcohol) consumed, which
were converted to grams of pure alcohol (0.6 ounces = 14 g). WHO
risk levels were then calculated based on the average grams of
alcohol consumed per day and dichotomized into two levels: low
risk versus moderate/high/very high risk. This dichotomy is based on
research demonstrating that low-risk drinking at the end of treatment
assessment predicts better long-term outcomes (Witkiewitz et al.,
2017).

Mini International Neuropsychiatric Interview This diagnostic mea-
sure was adapted for this study and based on the DSM-5 diag-
nostic criteria. The parent study from which the current data are
derived began recruitment during the transition from the DSM-
IV to the DSM-5, and the new version of the Mini International
Neuropsychiatric Interview (MINI; Sheehan et al., 1998) utilizing
DSM-5 criteria was published 2 years after the initiation of this
study. The substance use disorder modules were modified (i.e. the
addition of the craving item) to reflect the revised DSM-5 diagnostic
criteria and to match the wording in the forthcoming version of the
MINI.

Alcohol Dependence Scale The Alcohol Dependence Scale (ADS;
Skinner and Allen, 1982) is a 25-item (α = 0.82) measure of the
severity of alcohol dependence that assesses alcohol withdrawal
symptoms, impaired control over drinking, awareness of a compul-
sion to drink, increased tolerance to alcohol and salience of alcohol-
seeking behavior. The individual items have varying response options,
ranging from 2 to 4 choices with higher scores indicating greater
dependence.

Short Inventory of Problems-Alcohol The Short Inventory of
Problems-Alcohol (SIP-A; Miller et al., 1995) is a 15-item (α = 0.86)

measure of the adverse consequences of alcohol use. Participants
indicate how often each of the listed consequences has occurred in
the past 3 months (‘never’, ‘once or a few times’, ‘once or twice a
week’, ‘daily or almost daily’; scored 0–3).

Stages of Change and Treatment Readiness Scale The Stages of
Change and Treatment Readiness Scale (SOCRATES; Miller and
Tonigan, 1996) is a 19-item measure designed to assess individ-
uals’ awareness of problem drinking and motivation to change
drinking behavior. Items are rated on a 1 (strongly disagree) to 5
(strongly agree) Likert scale and form three subscales: (a) ambiva-
lence (α = 0.67), (b) recognition (α = 0.72) and (c) taking steps
(α = 0.87).

Alcohol Abstinence Self-Efficacy Scale The Alcohol Abstinence Self-
Efficacy (AASE; DiClemente et al., 1994) Scale is a 20-item (α = 0.93)
measure developed to assess the construct of self-efficacy as applied
to alcohol abstinence. Participants rate their confidence to abstain in
each situation on a 5-point Likert scale that ranges from 1 (not at all
likely) to 5 (extremely likely).

Analytic strategy

First, LCA was used to identify potential AUD symptom classes using
the 11 DSM-5 AUD diagnostic criteria (see Table 1). As a special case
of finite mixture modeling, which models categorical latent variables
that represent subpopulations where population membership is not
known but is inferred from the data (McLachlan and Peel, 2000),
LCA provides classification of individuals and explains the relation-
ships among the observed dependent variables.

Model fit was compared using Akaike information criterion
(Akaike, 1973), Bayesian information criterion (Schwartz, 1978) and
the Sample-Size Adjusted Bayesian Information Criterion (Sclove,
1987). Further, a significant P value on the Bootstrap Likelihood
Ratio Test indicated that a k class solution fit better than a k − 1
class solution within a model (McLachlan and Peel, 2000). Starting
with a 1-class model, classes were added iteratively until either the
addition of a class did not improve or detracted from the model fit.
The optimal model was further determined by classification quality
(entropy and estimated posterior probabilities for each individual
in each class), class sizes and the conceptual meaningfulness and
interpretability of the classes identified. Entropy approaching 1.0
(e.g. Celeux and Soromenho, 1996) suggests adequate separation of
the classes. LCA was conducted in Mplus 8.2 (Muthén and Muthén,
1998–2017).

There are two competing approaches to identifying latent class-
es/profiles using finite mixture modeling, each with its own strengths
and limitations. One approach is to derive latent classes from an
unconditional model without any auxiliary variables (covariates,
distal outcomes or both) included in the model estimation. The alter-
native approach includes auxiliary variables during class formation,
through either a one-step or a three-step process. The unconditional
model is advantageous in terms of the logic of model building and
the interpretation of latent classes (e.g. Clark and Muthén, 2009;
Asparouhov and Muthén, 2014; Nylund-Gibson and Masyn, 2016).
However, this unconditional model approach may introduce biased
associations between the identified classes and auxiliary variables
that are added. The current three-step approach (either the ML
3-step or the BCH) represents an attempt to address the above issue
and at the same time to retain the latent classes estimated in the
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Table 1. DSM-5 AUD diagnostic criteria items

Item
1. Alcohol is often taken in larger amounts or over a longer period than was intended (Larger/Longer)
2. There is a persistent desire or unsuccessful efforts to cut down or control alcohol use (Quit/Control)
3. A great deal of time is spent in activities necessary to obtain alcohol, use alcohol or recover from its effects (Time Spent)
4. Craving, a strong desire or urge to use alcohol (Craving)
5. Recurrent alcohol use resulting in a failure to fulfill major role obligations at work, school or home (Neglect Roles)
6. Continued alcohol use despite having persistent or recurrent social or interpersonal problems caused or exacerbated by the effects of alcohol
(Social/Interpersonal)
7. Important social, occupational or recreational activities are given up or reduced because of alcohol use (Activities Given Up)
8. Recurrent alcohol use in situations in which it is physically hazardous (Hazardous Use)
9. Alcohol use is continued despite knowledge of having a persistent or recurrent physical or psychological problems that is likely to have been
caused or exacerbated by alcohol (Physical/Psychological)
10. Tolerance (Tolerance)
11. Withdrawal (Withdrawal)

Table 2. Fit statistics for AUD items based on LCA model

No. of classes LL AIC BIC SSABIC Entropy BLRT (P) Smallest n

1 −1290.02 2602.04 2639.37 2604.51 − −
2 −1235.54 2517.07 2595.12 2522.24 0.63 P < 0.001 72
3 −1215.16 2500.31 2619.09 2508.17 0.70 P = 0.010 28
4 −1199.04 2492.07 2651.57 2502.69 0.78 P = 0.030 13
5 −1187.39 2492.77 2693.00 2506.03 0.80 P = 0.390 15

Note. Highlighted in bold is the preferred class solution. LL, log-likelihood; AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion; SSABIC,
Sample-Size Adjusted Bayesian Information Criterion; BLRT, Bootstrap Likelihood Ratio Test.

first step, although BCH1 seems to perform better for both adjusting
classification error and resistance to latent class membership shifting
(Nylund-Gibson et al., 2019).

In our case, the primary research aim was to develop a DSM-
5-based AUD typology specifically using the 11 symptom criteria,
from which clinical utility, such as improving diagnostic accuracy
in service of selecting a targeted, personalized treatment, may be
derived. In other words, we were concerned about the meaning or
interpretation of the latent classes as measured by the 11 DSM-5
symptoms. Comparing the identified classes on potential baseline
correlates, as well as treatment-related variables, was secondary and
supplementary, as a means of further validating the classes.

Next, analyses for AUD class differences in demographics,
alcohol-related constructs, individual difference characteristics and
diagnostic and treatment variables were conducted using analysis of
variance or chi-square tests, as appropriate.

RESULTS

AUD classes

Table 2 presents model fit statistics for each solution of the LCA
model using logistic regression. Although the four-class model per-
formed slightly better than the three-class model, two of the pro-
files that emerged out of the four-class solution were conceptually
indistinguishable from each other; thus, the three-class solution was
considered more theoretically interpretable and more parsimonious
and was retained.

1 Additional BCH was conducted and the results largely replicated the
findings using the unconditional model approach.

As shown in Fig. 1, Class 1 (51.8% of participants) endorsed
nearly all of the AUD diagnostic criteria items, with the exception
of craving, at the highest rate among the three classes. Class 2
(35.5% of participants) reported a moderate to high rate of response
on the majority of the items; rates on items hazardous use and
social/interpersonal were the lowest among the three classes and
rates on item craving were the highest. Excepting hazardous use and
social/interpersonal, all other items were rated the lowest among
Class 3 (12.7% of participants) compared with the other two classes,
with items time spent, activities given up and withdrawal endorsed
at a very low rate. Using maximum posterior probability, class
membership for each participant was extracted from the estimated
model for subsequent analyses.

Characteristics of the AUD classes

Demographics Characteristics of the three AUD classes are summa-
rized in Table 3. There were a proportionally greater number of males
than females in both Class 1 and Class 3, but not Class 2. The three
classes did not differ on any other demographic variables.

Alcohol-related variables Although all participants started drinking
at roughly the same age (∼18 years), drinking became problematic
earlier for Class 1 as compared to the other two classes. In addi-
tion, Class 1 had higher scores on the AUDIT, ADS and the SIP-
A relative to the other two classes. The AUD class profiles were
not found to differ with regard to proportion of daily versus non-
daily drinkers. Class 1 was further distinguished from the other two
classes, exhibiting lower AASE and reduced awareness of problem
drinking (SOCRATES-recognition subscale) and having taken more
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Fig. 1. Profiles of AUD using conditional probabilities. Note. On the x-axis of the graph are the 11 AUD items and the conditional probability of endorsing each

item is on the y-axis.

steps towards changing drinking behavior (SOCRATES-taking steps
subscale).

Co-morbid mental disorders Class 1 had a higher rate of comorbid
mental health disorders than the other two classes, such that 21.0%
of Class 1, 14.1% of Class 2 and 10.7% of Class 3 were diagnosed
with one comorbid mental disorder and 39.5% of Class 1, 25.6%
of Class 2 and 7.2% of Class 3 were diagnosed with two comorbid
mental disorders, respectively.

Treatment outcome At the end of treatment, a greater proportion of
individuals were drinking at levels above the low risk category of
WHO guidelines in both Class 1 (35.1%) and Class 2 (24.3%).

DISCUSSION

The purpose of the current study was to advance our understanding
of the heterogeneity of AUD by identifying latent classes of adults
aged 18–65 seeking treatment for AUD. By using LCA, we aimed
to (a) identify subgroups of individuals with AUD characterized by
unique DSM-5 symptom profiles and (b) examine the relationship
between identified symptom profiles, baseline characteristics and
treatment outcome measures. Overall, we identified three distinct
classes of drinkers based on their endorsement of DSM-5 AUD
symptom criteria; the classes differed on several measures of baseline
functioning and treatment-related constructs.

The LCA, based on the 11 AUD symptom criteria, revealed three
unique subgroups of drinkers with a current AUD diagnosis. Class 1
was the largest latent class (51.8%) of the three latent classes, reflect-
ing a high level of participant endorsement of all 11 AUD symptoms.
Characteristics of this class include a greater proportion of males,
earlier onset of problem drinking and higher rate of comorbid mental
health disorders. All individuals in this class met criteria for the
DSM-5 classification of AUD-severe and had higher baseline scores
on several measures of alcohol problem severity and lower AASE.

Compared to Class 3, this latent class also had a greater proportion
of individuals whose drinking exceeded the WHO low drinking risk
level at the end of treatment. These findings indicate that this class
may need specialized clinical attention to build patient motivation to
change. Additional sessions may be required to consolidate treatment
gains.

Class 2 was the second largest (35.5%). This group endorsed a
moderate to high rate of response on the 11 AUD symptoms. Within
this class, nearly all participants endorsed the craving item. Similar
to Class 1, this group had a greater proportion of individuals who
exceeded the WHO low drinking risk level at the end of treatment,
as compared to Class 3.

Class 3 was the smallest of the three latent classes (12.7%). This
group endorsed the lowest rates for all items except for hazardous use
and social/interpersonal. Within this class, time spent, activities given
up and withdrawal were the least often endorsed items. Compared
to the other two classes, Class 3 had the lowest rates of individuals
diagnosed with one or two co-morbid mental health disorders.

These findings advance the literature on the typology of AUD.
Although prior work has uncovered subgroups of individuals with
AUD based on DSM-5 criteria (Rinker and Neighbors, 2015; Swift
et al., 2016), to our knowledge this study is one of the only stud-
ies that have differentiated individuals seeking treatment for AUD.
Indeed, the AUD symptom patterns identified for both Classes 1 and 3
in the current study are similar to those found by Mejldal et al. (2020)
who also examined variation of the AUD among a clinical sample
aged 60 and older. However, in their moderate symptomatic class, the
most frequently endorsed item is hazardous use, instead of craving
displayed in our sample. Taken together, these studies suggest that
the items in the DSM-5 can be used to identify clinically meaningful
subgroups of people with AUD.

The classes identified in the current study vary by baseline mea-
sures of AUD problem severity, comorbid mental disorders and
outcome. Given recent advances in the development of personalized
approaches to treatment using AARDoC and ANA domains (e.g.
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Litten et al., 2015), two classification systems based on different
phases of the addiction cycle (i.e. binge–intoxication, withdrawal–
negative affect and preoccupation–anticipation), the current findings
support the development of individually tailored interventions based
on patterns of DSM-5 symptom endorsement. For instance, given
that craving was the most salient symptom in Class 2, individuals
in this class might benefit from strategies for craving management.
For Class 1, treatment may need to address a much broader set of
skills, including managing craving, drink refusal and problem solving.
Additional time for intervention may also be warranted for this class.

The current findings also have implications for when to address
certain clinical phenomena during treatment. For example, Class
2 endorsed drinking more or longer than intended, experiencing
craving or a strong urge to drink and continuing to drink even
though it contributed to (worsened) another mental or physical
health problem at a much higher rate relative to other DSM-5
symptoms. This behavior pattern suggests that there might be value in
addressing urges and cravings earlier in treatment before discussing
and implementing strategies for adhering to safe drinking guidelines.

Regarding treatment outcome, Classes 1 and 2 had a higher
proportion of individuals drinking in excess of the WHO low risk
drinking category at the end of treatment. This may reflect a general
assumption that certain patterns of symptoms are harder to treat.
However, Mejldal et al. (2020) did not find such a class difference
in drinking outcomes assessed as either drinking days or drinks per
drinking days. They argue that alcohol consumption may not be a
clear indication of AUD severity. Indeed, recent discussions in the
alcohol treatment literature recommend ‘moving beyond abstinence
to cast a broader net’ (Witkiewitz, 2013, p. E9).

As described above, compared to other typologies such as the
AARDoC and ANA, a typology based on DSM-5 criteria has a
greater likelihood of dissemination, given that the DSM-5 is available
to all practitioners and a typology based on AUD criteria would be
relatively straightforward to compute. A typology based on DSM-5
criteria has the additional advantage of using criteria that are familiar
to many clinicians and does not require specialized knowledge or
equipment as the ANA requires (e.g. fMRI). Such convenience would
permit broad and rapid dissemination of treatment recommendations
based on latent classes of AUD and allow for the delivery of tailored
treatments that target specific symptom patterns, potentially leading
to enhanced treatment outcomes while conserving scarce clinical
resources.

Despite the study strengths, there are several limitations that point
to future research directions. First, estimated posterior probabilities
indicated that Classes 1 and 2 were not very well distinguished
from each other, with the given set of the 11 DSM-5 AUD items.
Second, given that LCA is largely an empirically based or data-
driven approach, the use of larger independent samples or simu-
lation analyses should be considered to cross-validate the current
AUD profiles identified. A quick and easy algorithm for assigning
individuals to classes according to their DSM-5 scores should also
be developed. An additional downside to this empirically based
approach is the possibility of reifying the identified classes (Nagin
and Tremblay, 2005; Raudenbush, 2005). To avoid this pitfall, in
addition to complementing diagnosis, we recommend using the AUD
profiles to predict broader treatment outcomes such as psychosocial
functioning. Third, longitudinal research is needed to determine the
treatment trajectory of the three AUD classes. For example, although
Class 1 reports greater levels of alcohol problem severity at baseline,
it remains unknown whether and which individuals in this class
transition out of an AUD diagnosis during treatment. To discern this,

alternative analytic strategies such as latent transition analysis (LTA;
e.g. Reboussin et al., 1998) may be pursued. Finally, the generalization
of the current findings to other cultural/ethnic groups may be limited,
given that the current sample was predominately White/Caucasian.
Potential cultural/ethnic variation in manifestations of AUD symp-
toms warrants future investigation.

In conclusion, this study advances the field by revealing three
distinct subgroups of treatment-seeking individuals with AUD with
these groups differing on baseline levels of alcohol problem severity
and treatment outcome. Future research in this area should attempt
to replicate these classes with larger samples and with other cultur-
al/ethnic groups. The current findings have important implications
for AUD precision medicine that considers specific symptom patterns
with potential utility to guide the content and timing of alcohol
treatment content.
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