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Psychiatric Comorbidity and Perceived Alcohol Stigma in a

Nationally Representative Sample of Individuals with
DSM-5 Alcohol Use Disorder

Joseph E. Glass, Emily C. Williams, and Kathleen K. Bucholz

Background: Alcohol use disorder (AUD) is among the most stigmatized health conditions and
is frequently comorbid with mood, anxiety, and drug use disorders. Theoretical frameworks have con-
ceptualized stigma-related stress as a predictor of psychiatric disorders. We described profiles of psychi-
atric comorbidity among people with AUD and compared levels of perceived alcohol stigma across
profiles.

Methods: Cross-sectional data were analyzed from a general population sample of U.S. adults with
past-year DSM-5 AUD (n = 3,368) from the National Epidemiologic Survey on Alcohol and Related
Conditions, which was collected from 2001 to 2005. Empirically derived psychiatric comorbidity pro-
files were established with latent class analysis, and mean levels of perceived alcohol stigma were com-
pared across the latent classes while adjusting for sociodemographic characteristics and AUD severity.

Results: Four classes of psychiatric comorbidity emerged within this AUD sample, including those
with: (i) high comorbidity, reflecting internalizing (i.e., mood and anxiety disorders) and externalizing
(i.e., antisocial personality and drug use disorders) disorders; (ii) externalizing comorbidity; (iii) inter-
nalizing comorbidity; and (iv) no comorbidity. Perceived alcohol stigma was significantly higher in
those with internalizing comorbidity (but not those with high comorbidity) as compared to those with
no comorbidity or externalizing comorbidity.

Conclusions: Perceived stigma, as manifested by anticipations of social rejection and discrimination,
may increase risk of internalizing psychiatric comorbidity. Alternatively, internalizing psychiatric co-
morbidity could sensitize affected individuals to perceive more negative attitudes toward them. Future
research is needed to understand causal and bidirectional associations between alcohol stigma and psy-
chiatric comorbidity.

Key Words: Perceived Stigma, Alcoholism Stigma, Alcohol, Psychiatric Disorders, Latent Class
Analysis.

DDICTION -related stigma, defined as negative atti-
tudes and social rejection toward people who struggle
with alcohol or drug problems (Livingston et al., 2012), is
common and associated with adverse mental and physical

health outcomes (Ahern et al., 2007; Glass et al., 2013b;
Schomerus et al., 2011; Smith et al., 2010). Most of the gen-
eral public believe that people with addiction are unable to
make treatment decisions or manage their money (Pescoso-
lido et al., 1999) and support imposing public restrictions
upon them including limiting their ability to serve in a public
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office (van Boekel et al., 2013). Evidence also supports the
conceptualizations of stigma-imposed structural discrimina-
tion such as healthcare inequities driven by negative attitudes
toward healthcare consumers with alcohol or drug problems
(Livingston et al., 2012; van Boekel et al., 2013; Williams
et al., 2012).

Alcohol use disorder (AUD) is among the most stigma-
tized health conditions (Schomerus et al., 2010). Perceived
alcohol stigma is described as individuals’ expectations
that people will be subjected to discrimination and nega-
tive social evaluations based on their current or prior
AUD status (Glass et al., 2013a; Link et al., 1989). For
people with AUD, the awareness of broad social rejection
and discrimination toward them may have detrimental
consequences (Glass et al., 2013a; Link and Phelan, 2001;
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Schomerus et al., 2011). Theories describe that psychoso-
cial mechanisms associated with stigma (e.g., increased
stress, decreased social support; Glass et al., 2013b; Link
and Phelan, 2001; Umberson and Montez, 2010) may
result in adverse mental health outcomes, including psy-
chiatric distress or disorder (Link et al., 1997; Luoma
et al., 2010; Schomerus et al., 2011).

Several theoretical frameworks have conceptualized
stigma as a predictor of psychiatric disorders (Hatzenbueh-
ler, 2009; Link et al., 1989; Meyer, 1995) as defined by the
Diagnostic and Statistical Manual of Mental Disorders
(DSM). Common psychiatric disorders have been broadly
described as “internalizing” (e.g., mood and anxiety) and
“externalizing” (e.g., addictive disorders, antisocial person-
ality) disorders based on their “inward” and “outward”
expressions, respectively (Krueger, 1999). Both internaliz-
ing and externalizing psychiatric disorders are common
among people with past-year AUD (range 12 to 19%;
Grant et al., 2004a,b; Stinson et al., 2005). A positive
association between addiction stigma and internalizing
symptoms (e.g., depression severity) has been consistently
found in several cross-sectional studies (Ahern et al., 2007,
Glass et al., 2013b; Luoma et al., 2007; Schomerus et al.,
2011). However, the relationship between addiction stigma
and externalizing symptoms has been less consistent. Most
existing studies have found no association between addic-
tion stigma and addiction symptoms (Ahern et al., 2007,
Luoma et al., 2007, Schomerus et al., 2011), but 1 study
found that perceived alcohol stigma was associated with
an increased risk of AUD persistence (Glass et al., 2013b).
Levels of perceived alcohol stigma have not been previ-
ously been described and compared across profiles of psy-
chiatric comorbidity among people with AUD, which may
be a necessary first step in understanding their interplay or
devoting resources to the longitudinal study of mecha-
nisms linking perceived stigma and psychiatric disorders in
this population.

Identifying whether certain groups of people with AUD
have high levels of perceived alcohol stigma may have clini-
cal significance. Within addiction treatment samples, higher
perceived stigma is associated with an elevated risk of being
secretive about substance use, concealing negative and dis-
tressing personal information, and treatment noncompletion
(Brener et al., 2010; Luoma et al., 2010; Palamar, 2012).
Stigma may limit active treatment participation due to
secrecy and concealment, which may be of particular concern
in treatment when clinical decisions related to psychopathol-
ogy (e.g., suicidal ideation) or contraindications of alcohol
use (e.g., certain psychiatric medications) are time sensitive
and/or rely on the disclosure of distressful or stigmatizing
information (Livingston et al., 2012). While these studies of
addiction stigma in treatment settings may have methodo-
logical limitations (e.g., cross-sectional designs), it is certainly
possible that the combination of AUD, comorbid psychiatric
disorder, and sensitivity to stigma could limit progress in
treatment settings.
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Therefore, although research on this topic may have clini-
cal implications and help inform theories regarding stigma
and psychiatric illness, levels of perceived stigma have not
been previously described and compared across psychiatric
comorbidities among people with AUD. Due to the large
possible number of psychiatric disorder combinations, ques-
tions regarding psychiatric comorbidity often require meth-
ods to create manageable and clinically meaningful subtypes
of psychiatric disorders. This current study had 2 aims: (i) to
define empirically derived profiles of psychiatric comorbidity
and (ii) to describe and compare levels of perceived alcohol
stigma across the empirically derived profiles of psychiatric
comorbidity.

To accomplish these aims, we used latent class analysis
(LCA) in a cross-sectional general population sample of peo-
ple with DSM-5 AUD to identify groups (i.e., “latent clas-
ses”) of alcohol-affected individuals who had similar profiles
of comorbid psychiatric disorder. Examining the relationship
between perceived alcohol stigma and latent classes of psy-
chiatric disorders, as opposed to creating researcher-specified
groups of psychiatric disorders, is preferable because the lat-
ter approach assumes psychiatric disorders are entities that
can be grouped definitively. We hypothesized that among
people with AUD, (i) the dimensions of internalizing and
externalizing psychiatric disorders would distinguish the
latent classes and (ii) classes with more internalizing comor-
bidity would have the highest levels of perceived alcohol

stigma.

MATERIALS AND METHODS
Data Source

We analyzed data from Wave 2 (W2) of the National Institute
on Alcohol Abuse and Alcoholism’s National Epidemiologic Sur-
vey on Alcohol and Related Conditions (NESARC; Grant et al.,
2009). NESARC used a complex survey design to yield popula-
tion-representative estimates of U.S. adults living in noninstitu-
tionalized settings in 2000. Interviews for W2 were conducted
from 2004 to 2005 and included 34,653 respondents, reflecting an
86.7% follow-up rate among Wave 1 (W1) participants who were
eligible for reinterview (e.g., those who remained alive and nonin-
stitutionalized). W2 respondents have been compared to eligible
nonrespondents, and no significant differences existed in age,
race/ethnicity, gender, socioeconomic status, or lifetime AUD
(Grant et al., 2009). The methodology and participants of NES-
ARC have been described previously (Grant et al., 2004a, 2009).

Study Population

The current study’s analytic sample included 3,368 respondents
who met criteria for DSM-5 AUD in the year prior to the W2 inter-
view (10.3% of W2 respondents). Although the W2 NESARC
assessment was designed to identify AUD based on DSM-IV crite-
ria, its assessment of alcohol cravings permitted the creation of a
past-year DSM-5 AUD diagnosis (Agrawal et al., 2011). A DSM-5
AUD diagnosis was chosen because of its increased validity over the
DSM-IV diagnosis (Hasin et al., 2013) and to obviate the need to
explore alcohol abuse versus dependence status for a more parsimo-
nious analysis. DSM-5 requires that 2 or more of 11 diagnostic
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criteria be met for an AUD diagnosis (American Psychiatric Associ-
ation, 2013).

Measurement

Psychiatric Disorders. DSM-IV psychiatric disorders were
assessed with the AUD and Associated Disabilities Interview
Schedule (AUDADIS-IV; Ruan et al., 2008). The individual
psychiatric disorders assessed in NESARC that were analyzed
in this study have test-retest reliabilities (kappa) that range
from 0.40 to 0.77 (Ruan et al., 2008). We included past-year
disorders of major depression, dysthymia, mania (bipolar I and
I), generalized anxiety, posttraumatic stress, panic (with or
without agoraphobia), social phobia, antisocial personality dis-
order, and 4 categories of past-year drug use disorder (cannabis,
opiate [including heroin], cocaine, and “other” [including tran-
quilizer, sedative, amphetamine, hallucinogen, inhalant, and
other]).

Perceived Alcohol Stigma. The Perceived Devaluation—Dis-
crimination Scale adapted for measuring alcohol-related stigma
was administered to W2 respondents after the alcohol section of
the interview to assess perceived alcohol stigma (Link et al.,
1987; Ruan et al., 2008). Items assessed respondents’ perceptions
of how “most other people” think about (perceived devaluation)
or act toward (perceived discrimination) people who might carry
the alcoholic 1abel (i.e., those who are former alcoholics or have
been in alcohol treatment). Responses were measured with a 6-
point Likert-type scale, ranging from “strongly agree” to
“strongly disagree.” Six items with reverse wording were recoded
so that higher scores indicated higher levels of perceived alcohol
stigma. We created a summed scale from all 12 items (o = 0.82;
Ruan et al., 2008) yielding a range of 12 to 72. Prior analyses of
the NESARC data reported perceived alcohol stigma scores of
M =378 (SD = 8.47) for the general population (Glass et al.,
2013a).

AUD Severity. We created an AUD severity measure by sum-
ming the number of past-year DSM-5 AUD criteria met to con-
trol for its relationship with internalizing and externalizing
disorders when estimating the latent classes (Dawson et al.,
2010).

Sociodemographic  Characteristics and Prior Alcohol Treat-
ment. Sociodemographic characteristics included gender and
race/ethnicity using the 5 groups available in NESARC (White;
Black; Native American or Alaskan Native; Asian, Hawaiian, or
Pacific Islander; and Hispanic or Latino), marital status (never
married, previously married, and currently married/living with
someone as if married), family income (0 to 19,999; 20,000 to
34,999; 35,000 to 69,999; and >70,000), and education (less than
high school, high school or General Educational Development
test (GED) equivalent, and greater than high school). We used
a continuous variable for age. We also included a variable repre-
senting respondents’ familiarity with persons with alcohol prob-
lems, coded as positive for those reporting alcohol problems in
any first-degree relative or any live-in relationship with a part-
ner, which could reduce perceived stigma (Keyes et al., 2010).
Prior studies have demonstrated an association between per-
ceived alcohol stigma and these variables (Keyes et al., 2010;
Smith et al., 2010). We also created a variable for prior alcohol
treatment (see Sensitivity Analyses). The NESARC W1 and W2
interviews asked “Have you ever gone anywhere or seen anyone
for a reason that was related in any way to your drinking ...”
and presented a list of 13 types of alcohol treatment. Prior alco-
hol treatment was coded as positive for respondents who
reported attending any alcohol treatment in their lifetime.
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Analysis

We used STATA 12.0 (StataCorp, 2012) to calculate descriptive
statistics of the analytic sample and Mplus 7.1 (Muthén & Muthén,
Los Angeles, CA) for latent variable modeling. All analyses
adjusted for the complex sample design of NESARC permitting the
estimation of population-representative estimates with accurate
standard errors. For sample descriptive statistics of sociodemo-
graphic characteristics and past-year psychiatric disorders, we calcu-
lated weighted percentages for categorical variables and means for
continuous variables. We addressed missing data for the individual
alcohol stigma items and for the AUD severity variable using multi-
ple imputation with chained equations in STATA. Fewer than 6%
of the analytic sample had missing data on 1 or more stigma items,
and 0.5% had missing data on AUD severity. In the imputation
model, we included all sociodemographic covariates. Results of
models estimated with full information maximum likelihood were
analogous to the results estimated from multiple imputation data.

Establishing Latent Classes of Psychiatric Comorbidity (Aim
1). LCA is a statistical tool to extract respondent profiles that are
distinguished by probabilities of responses to the set of variables
included in the analysis (i.e., the latent class indicators). We used
LCA to extract distinct and mutually exclusive respondent profiles
from patterns of 13 psychiatric diagnoses (2'° = 8,192 possible
response patterns) among those with AUD. LCA was estimated
with the maximum likelihood robust estimator with 200 random
sets of starting values and 20 optimizations to ensure the models
converged to an appropriate solution (Nylund et al., 2007).

To identify an optimal LCA measurement model, we specified
models with 2 to 8 classes and evaluated parameter estimates and
model fit. Parameter estimates included item response probabilities
and latent class prevalence estimates. Item response probabilities
reflected the probability of meeting criteria for each psychiatric dis-
order conditional upon membership in a latent class. Latent class
prevalence estimates corresponded to the proportion of respondents
that would be members a latent class accounting for measurement
error. Gender and AUD severity were covariates in the LCA due to
their association with internalizing and externalizing psychiatric
comorbidity (Bucholz et al., 2000; Dawson et al., 2010; Kessler
et al., 2005). Hence, latent class prevalence estimates were adjusted
for gender and AUD severity.

Mplus computed measures of global model fit that summarized
how well the parameter estimates of the latent class model repro-
duced the 8,192 possible patterns of psychiatric comorbidity in
the data. Because no single authoritative statistical method exists
in determining the appropriate number of latent classes, consis-
tent with previous approaches, we selected the optimal LCA
models based upon model fit statistics and substantive interpret-
ability of the model (Nylund et al., 2007). We specifically used
the Akaike information criterion (AIC), Bayesian information cri-
terion (BIC), the sample-size adjusted BIC (aBIC), entropy, and
the Vuong-Lo-Mendell-Rubin likelihood ratio test (VLMR-
LRT) to assess model fit. Models with lower values on the AIC,
BIC, and aBIC and higher values on the entropy statistic indi-
cated better fit, and the VLMR-LRT indicated whether models
including a greater number of latent classes were a statistically
significant improvement over those including a smaller number.
Substantive interpretability was evaluated by examining patterns
of psychiatric disorder probabilities within and across classes to
determine if the patterns appeared theoretically meaningful (e.g.,
consistent with prior conceptions of how psychiatric disorders
relate to one another) versus idiosyncratic. After selecting the
appropriate LCA measurement model, we used Mplus to calcu-
late model-estimated descriptive statistics for gender, number of
comorbid disorders, and AUD severity across empirically identi-
fied psychiatric comorbidity profiles.
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Examining Differences in Perceived Alcohol Stigma Across the
Empirically Derived Comorbidity Profiles (Aim 2). After selecting
the appropriate LCA measurement model, we computed the mea-
surement error associated with assigning individuals to latent classes
to control for this error when comparing perceived alcohol stigma
across the latent classes. In the statistical literature, this approach is
referred to as 3-step analysis (Vermunt, 2010). We used a Wald test
to compare adjusted mean perceived alcohol stigma scores across
the latent classes. Means were adjusted by regressing perceived alco-
hol stigma on sociodemographic characteristics and AUD severity.
We computed Cohen’s d (Cohen, 1988) as an effect size measure for
differences in adjusted means. A Cohen’s d 0of 0.2, 0.5, and 0.80 indi-
cates small, medium, and large differences, respectively.

RESULTS
Participant Characteristics

NESARC W2 participants with past-year DSM-5 AUD
were mostly male, White, married, of younger age, had fam-
ily incomes above $35 thousand dollars and had greater than
a high school education (Table 1). With regard to AUD
severity, the mean number of past-year DSM-5 criteria met
was 3.5 (range 2 to 11). Approximately 50% were classified
as having been familiar with someone with alcohol problems
(i.e., had a live-in partner or first-degree relative with alcohol
problems). Major depression was the most prevalent comor-
bid psychiatric disorder (16%), and the prevalence of other
disorders ranged from 2 to 11%.

Latent Class Model Selection (Aim 1)

As shown in Appendix S1, improvement in the AIC, BIC,
and aBIC steadily increased until the 4-class model, whereas
any further improvements in statistical fit were minor for the
5-class model, and models with 6 to 8 classes did not con-
verge. The 4-class model also had good substantive interpret-
ability (i.e., subtypes defined largely by distinctive
probabilities of internalizing and externalizing of psychiatric
disorders, as described in the following paragraphs). We
deemed that the 4-class model was superior based on the
combination of substantive interpretability and the pattern
of model fit.

Description of the 4 Subtypes of Psychiatric Comorbidi-
ty. Parameter estimates for the 4-class model are displayed
in Table 2. Figure 1 graphs individual psychiatric disorder
probabilities by latent class, which describe the probability
of having a given psychiatry disorder conditional upon being
a member of the class. We named the first class (approxi-
mately 1.8% of the sample) the “high-comorbidity” class.
Compared to all other classes, persons in this class had the
highest probability of many internalizing (all except social
phobia, specific phobia, generalized anxiety, and posttrau-
matic stress) and externalizing disorders (all except antisocial
personality). The second class (approximately 10.6% of the
sample) had externalizing comorbidity, which was predomi-
nantly reflected by a higher probability of antisocial person-
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Table 1. Respondent Characteristics of NESARC W2 Respondents with
Past-Year DSM-5 Alcohol Use Disorder (AUD; n = 3,368)

Weighted %

Characteristic or mean (SE)
Overall sample 100.0 (0.0)
Age

<385 47.1(1.04)

35t049 34.0 (0.97)

50to 64 158(0 75)

>65 1(0.31)
Female 31 7 (0.86)
Race/ethnicity

Black 12.3(1.39)

Hispanic 11.6 (0.87)

Asian 3.0(0.45)

Native American 2.7 (0.63)

White 70.4 (1.70)
Education

<High school 13.1(0.85)

High school or GED 26.9 (1.07)

>High school 60.0 (1.27)
Family income

0to 19,999 21.4(1.02)

20,000 to 34,999 17.7 (0.80)

35,000 to 69,999 32.0(1.03)

>70,000 29.0 (1.17)
Live-in partner or first-degree relative with 50.2 (1.24)

alcohol problems

Marital status

Presently married 47.8 (1.06)

Previously married 16.6 (0.77)

Never married 35.6 (1.04)
AUD severity (past-year DSM-5 criteria count) 3.5(0.04)
Perceived alcohol stigma® 37.3(0.18)
Prior alcohol treatment 18.0 (0.01)
Latent Class Indicators (past-year psychiatric disorders)
1. Major depression 15 6 (0.74)
2. Dysthymia .2(0.29)
3. Bipolar .1(0.47)
4. Social phobia .5(0.51)
5. Panic or agoraphobia .8(0.52)
6. Generalized anxiety 1(0.54)
7. Specific phobia 10 6 (0.68)
8. Posttraumatic stress disorder 10.8 (0.62)
9. Antisocial (lifetime) 9.6 (0.62)
10. Cannabis use disorder 9.11 (0.66)
11. Opiate use disorder 2.7(0.42)
12. Cocaine use disorder .4 (0.37)
13. Other drug use disorders 2.6 (0.35)

#Observed scores (a sum of all items in the scale) are reported for per-
ceived alcohol stigma.

ality disorder than the other classes and a relatively high
probability (36%) of cannabis use disorder. Probabilities for
all other externalizing disorders ranged from 6 to 19%,
which were only exceeded by the high-comorbidity class. The
third class (approximately 14.4% of the sample) had pre-
dominantly internalizing comorbidity. Major depression,
generalized anxiety, specific phobia, and posttraumatic stress
were the most common disorders within this class, and there
were low probabilities (<12%) for externalizing comorbidity.
Finally, we deemed the fourth class to be “comorbidity unaf-
fected.” The class had negligible probabilities for all psychi-
atric disorders (0 to 6%).

Descriptive statistics are presented in Table 2 to highlight
differences across the latent classes. Respondents in the
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high-comorbidity class had a similar number of internalizing
conditions as individuals in the internalizing comorbidity
class (3.1 vs. 2.6, respectively), but they had twice as many
externalizing conditions than individuals in the externalizing
comorbidity class (2.2 vs. 1.1, respectively). The high-comor-

Table 2. Results of the Latent Class Analysis Showing Probabilities of 13
Psychiatric Disorders within Each Psychiatric Comorbidity Profile for
Respondents with DSM-5 Alcohol Use Disorder (AUD)

High Externalizing Internalizing Comorbidity
Comorbidity ~Comorbidity Comorbidity ~ Unaffected
(1.8%) (10.6%) (14.4%) (73.1%)
Psychiatric Probability
disorders
Major depression 0.87 0.19 0.67 0.03
Dysthymia 0.24 0.00 0.11 0.00
Bipolar | or Il 0.40 0.07 0.19 0.01
Social phobia 0.18 0.11 0.22 0.01
Panic or 0.54 0.07 0.23 0.01
agoraphobia
Generalized 0.32 0.05 0.37 0.01
anxiety
Specific phobia 0.19 0.13 0.32 0.06
Posttraumatic 0.36 0.11 0.44 0.03
stress disorder
Antisocial 0.18 0.41 0.12 0.04
Cannabis use 0.50 0.36 0.11 0.04
disorder
Opiate use 0.38 0.11 0.04 0.00
disorder
Cocaine use 0.42 0.12 0.01 0.00
disorder
Other drug use 0.75 0.06 0.03 0.00
disorders
Within-class Mean or proportion
characteristics
Number of 5.31 1.80 2.86 0.26
comorbid disorders
Internalizing 3.09 0.74 2.55 0.17
disorders
Externalizing 2.23 1.07 0.31 0.09
disorders
Female (Proportion) 0.45 0.07 0.63 0.29
DSM-5 AUD severity 7.62 5.38 4.38 2.97
Prior treatment 0.54 0.34 0.26 0.13
(Proportion)
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bidity class was overrepresented by females, whereas the
externalizing class was overrepresented by males. As com-
pared to the no comorbidity class, the classes with comorbidi-
ty (and particularly the high-comorbidity class) had elevated
levels of AUD severity. The proportion of those who received
prior treatment was the highest in the high-comorbidity class
(54%) and lowest in the comorbidity-unaffected class (13%).

Levels of Perceived Alcohol Stigma Across Comorbidity
Subtypes (Aim 2)

Mean perceived alcohol stigma was 37.3 (SD = 8.37)
among people with past-year DSM-5 AUD. Table 3 includes
effect sizes (Cohen’s d) for adjusted mean differences in per-
ceived alcohol stigma across the comorbidity classes. There
were statistically significant differences in means of perceived
alcohol stigma across the latent classes. The internalizing
class had significantly higher perceived alcohol stigma than
the externalizing comorbidity and comorbidity-unaffected
classes. The externalizing class also had significantly lower
perceived alcohol stigma than the comorbidity-unaffected
class. Levels of perceived alcohol stigma in the high-comor-
bidity class were not significantly different from the other
classes.

Table 3. Mean Comparisons for Perceived Alcohol Stigma Across the
Latent Classes

Difference in adjusted means

Characteristic

Comparison Cohen’s d SE p
Perceived alcohol stigma

High versus externalizing 0.45 0.28 0.108
High versus internalizing —0.03 0.28 0.921
High versus unaffected 0.18 0.26 0.487
Externalizing versus internalizing —0.48 0.13 0.000
Externalizing versus unaffected —0.27 0.12 0.026
Internalizing versus unaffected 0.21 0.09 0.016

The latent class measurement model adjusted for gender and AUD
severity. Probabilities greater than 20% are bolded to assist with interpreta-
tion.

Means differences were adjusted for sociodemographic variables and
alcohol use disorder severity. Bolded values indicate statistical significance
(p<0.05).

Four-class model of psychiatric comorbidity
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Sensitivity Analyses

Several sensitivity analyses were warranted. Because sev-
eral items in the Perceived Devaluation—Discrimination
scale ask about perceived stigmatization of people who
have previously obtained alcohol treatment (see Appen-
dix S2), and because 18% of the sample had obtained
treatment in their lifetime, we examined whether including
prior alcohol treatment as a covariate during latent class
estimation altered the taxonomy of the comorbidity sub-
types. The comorbidity classes remained unchanged. Next,
we evaluated adjusted mean differences in perceived alco-
hol stigma across the latent classes when modeling stigma
as a latent factor because our prior work suggested that
using a latent factor may reduce the scale’s measurement
error (Glass et al., 2013a). In this sensitivity analysis, we
also adjusted for prior alcohol treatment when comparing
stigma means cross the latent classes. Patterns of statistical
significance for the adjusted mean differences were consis-
tent with our primary analysis. Sensitivity analysis results
are included in Appendix S3.

DISCUSSION

We evaluated 2 hypotheses to advance knowledge regard-
ing etiological and clinical perspectives on the interplay of
alcohol stigma and psychiatric disorders among people with
DSM-5 AUD. With cross-sectional data of a large, nation-
ally representative survey of the U.S. general population, we
found that past-year psychiatric comorbidity among people
with AUD appeared to be distinguished by the classifications
of internalizing and externalizing disorders. Consistent with
our first hypothesis, there was evidence for 4 classes, includ-
ing (i) a high-comorbidity class reflecting internalizing (i.e.,
mood and anxiety disorders) and externalizing (i.e., antiso-
cial personality and drug use disorders) comorbidity; (i) a
class with predominantly externalizing comorbidity; (iii) a
class with predominantly internalizing comorbidity; and
finally (iv) a class that appeared unaffected by comorbidity.

The identification of empirically derived past-year psy-
chiatric comorbidity profiles was motivated by our ques-
tions of whether perceived alcohol stigma might be more
“severe” among individuals with more highly concentrated
internalizing psychiatric comorbidity. Consistent with our
second hypothesis, it was evident that the internalizing
comorbidity profile had significantly higher levels of per-
ceived alcohol stigma than the comorbidity-unaffected and
externalizing comorbidity profiles. Differences in perceived
alcohol stigma between the internalizing comorbidity pro-
file and these other profiles had a small to medium
“effect” size. This extends previous findings of a positive
association between perceived stigma and measures of psy-
chiatric distress in clinical samples (Luoma et al., 2010;
Schomerus et al., 2011) showing that perceived alcohol
stigma is specifically elevated among those with internaliz-
ing psychiatric comorbidity with validated assessments of
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psychiatric disorders in the general population. Interest-
ingly, the externalizing comorbidity class had lower levels
of perceived alcohol stigma than the internalizing class
and the no comorbidity class. Perhaps this reflects that the
most distinct characteristic of this class was having a high
probability of antisocial personality disorder, a condition
often characterized by behaviors that lack a regard for
social norms and others’ feelings.

We are unable to speak to a cause of the differences in per-
ceived alcohol stigma across psychiatric comorbidity profiles
using cross-sectional data and broad measures of psychopa-
thology. Etiological perspectives on the interplay of stigma
and psychiatric disorders describe that certain sequelae of
stigma (e.g., rumination, deficits in emotion regulation) may
confer risk for psychiatric disorders (Hatzenbuehler, 2009;
Hatzenbuehler et al., 2008). While leading theoretical per-
spectives describe that stigma is a social process that has con-
sequences for stigmatized individuals across a variety of
domains (Link and Phelan, 2001), there has also been atten-
tion to specific psychological processes that may elevate per-
ceived stigma. For example, neuroticism has been positively
associated with self-report measures of perceived stigma and
discrimination, leading some to note that perceived stigma
may in part reflect personality orientations (Borecki et al.,
2010; Major et al., 2002). Whether internalizing psychiatric
comorbidity could sensitize affected individuals to perceive
more stigma remains an open question that would be best
addressed with prospective data that employs measures of
personality orientations to control for their potential con-
founding nature.

It was unexpected that perceived alcohol stigma was not
significantly higher among those in the high-comorbidity
class than the other classes. The main distinguishing factor
between the high-comorbidity class and the internalizing
class (which had the highest perceived alcohol stigma) was
the higher probability of drug use disorders among those
with high comorbidity. It could be that because there is con-
siderable stigma associated with drug addiction (Pescosolido
et al., 1999), any effect of alcohol-related stigma pales in
comparison among those with drug use disorders. It may be
fruitful to employ measures of both perceived alcohol and
drug addiction stigma in future research with comorbid pop-
ulations.

This study’s finding that perceived alcohol stigma is ele-
vated among people with AUD who have internalizing
psychiatric comorbidity may have clinical implications.
Specifically, because research with treatment seeking popu-
lations has shown that perceptions of being stigmatized in
regard to one’s addiction status (by the general public
and/or by treatment providers) are associated with less
transparency, more secrecy (Luoma et al., 2007), and
treatment noncompletion within substance abuse treatment
programs (Brener et al., 2010), treatment providers should
be aware that clients with comorbid AUD and internaliz-
ing psychiatric disorders may be particularly susceptible to
alcohol-related stigma. It is notable that while the propor-
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tion of people who had received prior treatment was ele-
vated in the classes with comorbidity, our sensitivity analy-
ses showed that the results comparing stigma across the
latent classes were unchanged when adjusting for prior
alcohol treatment participation. As such, treatment provid-
ers may wish to assess whether their clients’ expectations
of rejection and discrimination could potentially be limit-
ing their active participation in treatment for their sub-
stance use and other psychiatric problems, particularly
among those who have internalizing psychiatric comorbidi-
ty. Mindfulness interventions in addiction treatment set-
tings have been successful in reducing the shame
associated with substance use disorders and improving
treatment attendance (Luoma et al., 2012), and treatment
providers may want to incorporate mindfulness compo-
nents into routine care of patients with both AUD and
internalizing psychiatric disorders. However, the positive
effects of interventions to alleviate stigma at the individual
level (i.e., targeting affected individuals) may not result in
broad or long-lasting effects without improving societal
attitudes toward individuals with substance use disorders
and other psychiatric problems (Link, 2013; Livingston
et al., 2012). Hence, research on multilevel interventions to
address addiction stigma is indicated.

Last, we note that the subtypes of psychiatric comorbid-
ity derived in our LCA measurement model support sev-
eral prior studies that used researcher-specified subgroups
or latent factors defined by internalizing and externalizing
comorbidity (Dawson et al., 2010; Hasin and Kilcoyne,
2012; Keyes et al., 2011). The evidence of subgroup differ-
ences in perceived alcohol stigma in this study, and alco-
hol severity or trauma history in other studies (Dawson
et al., 2010; Keyes et al., 2011), provides support in alco-
hol research for the use of 4 broad categories of internaliz-
ing, externalizing, both internalizing and externalizing, and
no comorbidity. We also note that in comparison with
other LCA studies, the number and specific nature of
latent psychiatric comorbidity classes varies across reports,
although the broad subtypes of internalizing, externalizing,
high-comorbidity, and/or unaffected classes have been
found in addition to other more distinctive subtypes (Kess-
ler et al., 2005; McCutcheon et al., 2013; Vaidyanathan
et al., 2011; Weich et al., 2011). Perhaps the difference in
the number of classes identified between the current study
and the prior studies is due to the fact that our analysis
uniquely only included those with DSM-5 AUD rather
than focusing on the entire general population.

Limitations

Perceived alcohol stigma was not assessed in the W1
NESARC survey, and thus, we are unable to determine
whether stigma was associated with participation in the
W2 survey. Because stigma may be greater among nonre-
spondents than among respondents, differential response
to W2 based on perceived alcohol stigma would be likely
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to bias findings of this study conservatively (i.e., result in
underestimations of stigma in the study). These cross-sec-
tional data lacked temporal ordering for perceived alcohol
stigma and psychiatric disorders. Scant longitudinal data
on perceived stigma significantly limit the field’s knowledge
about causal relationships and mediating processes (Liv-
ingston and Boyd, 2010). Although we used DSM-5 AUD
for our index condition, DSM-IV diagnoses were used for
the comorbid psychiatric conditions. Our identification of
differences in perceived alcohol stigma across psychiatric
comorbidity subtypes is important in its own right, but
future studies may wish to explore whether the outcomes
of perceiving more stigma are worse across comorbidity
profiles. Last, past-year psychiatric diagnoses were
assessed, whereas it may be useful for future studies to
examine the relationship between perceived stigma and
psychopathology at the time of the interview.

CONCLUSIONS

In a large survey of the U.S. general population, per-
ceived alcohol stigma among people with DSM-5 AUD
appeared to be significantly elevated among specific psy-
chiatric comorbidity profiles that were empirically derived
using LCA. Respondents with AUD who had internaliz-
ing psychiatric comorbidity, as compared to those with
no psychiatric comorbidity or externalizing comorbidity,
had significantly higher levels of perceived alcohol stigma.
Longitudinal research is needed to understand the causes
and consequences of elevated perceived alcohol stigma
among people with AUD and internalizing psychiatric
comorbidity.

ACKNOWLEDGMENTS

We are grateful to Sean D. Kristjannson for consultations
on the statistical analysis and the feedback that he provided
on this work. Dr. Glass received support to conduct this pro-
ject from the National Institutes of Health under Ruth L.
Kirschstein National Research Service Awards 5T32
DAO015035 and 1F31AA021034. Dr. Williams is supported
by a Career Development Award from VA Health Services
Research & Development (CDA 12-276) and is an investiga-
tor with the Implementation Research Institute (IRI) at the
George Warren Brown School of Social Work at Washing-
ton University in St. Louis. IRI is supported through an
award from the National Institute of Mental Health (R25
MHO080916-01A2) and the Department of Veterans Affairs,
Health Services Research & Development Service, Quality
Enhancement Research Initiative (QUERI). For the research
reported in this publication, KKB was supported by the
National Institute on Alcohol Abuse and Alcoholism and
the National Institute on Drug Abuse of the National Insti-
tute of Health under award numbers RO1AA012460,
P60AA011998, UOIAA008401, ROIAA017915, RO1AAO01
7444, R21AA020018, and RO1DA014363.



1704

REFERENCES

Agrawal A, Heath AC, Lynskey MT (2011) DSM-1V to DSM-5: the impact
of proposed revisions on diagnosis of alcohol use disorders. Addiction
106:1935-1943.

Ahern J, Stuber J, Galea S (2007) Stigma, discrimination and the health of
illicit drug users. Drug Alcohol Depend 88:188-196.

American Psychiatric Association (2013) Diagnostic and Statistical Manual
of Mental Disorders. 5th ed. American Psychiatric Association, Washing-
ton, DC.

Borecki L, Gozdzik-Zelazny A, Pokorski M (2010) Personality and percep-
tion of stigma in psychiatric patients with depressive disorders. Eur J Med
Res 15(Suppl 2):10-16.

Brener L, Von Hippel W, Von Hippel C, Resnick I, Treloar C (2010) Percep-
tions of discriminatory treatment by staff as predictors of drug treatment
completion: utility of a mixed methods approach. Drug Alcohol Rev
29:491-497.

Bucholz KK, Hesselbrock VM, Heath AC, Kramer JR, Schuckit MA (2000)
A latent class analysis of antisocial personality disorder symptom data
from a multi-centre family study of alcoholism. Addiction 95:553-567.

Cohen J (1988) Statistical Power Analysis for the Behavioral Sciences. 2nd
ed. Lawrence Erlbaum, Hillsdale, NJ.

Dawson DA, Goldstein RB, Moss HB, Li TK, Grant BF (2010) Gender dif-
ferences in the relationship of internalizing and externalizing psychopa-
thology to alcohol dependence: likelihood, expression and course. Drug
Alcohol Depend 112:9-17.

Glass JE, Kristjansson SD, Bucholz KK (2013a) Perceived alcohol stigma:
factor structure and construct validation. Alcohol Clin Exp Res 37(Suppl
1):E237-E246.

Glass JE, Mowbray OP, Link BG, Kristjansson SD, Bucholz KK (2013b)
Alcohol stigma and persistence of alcohol and other psychiatric disor-
ders: a modified labeling theory approach. Drug Alcohol Depend
133:685-692.

Grant BF, Goldstein RB, Chou SP, Huang B, Stinson FS, Dawson DA,
Saha TD, Smith SM, Pulay AJ, Pickering RP, Ruan WJ, Compton WM
(2009) Sociodemographic and psychopathologic predictors of first inci-
dence of DSM-IV substance use, mood and anxiety disorders: results from
the Wave 2 National Epidemiologic Survey on Alcohol and Related Con-
ditions. Mol Psychiatry 14:1051-1066.

Grant BF, Stinson FS, Dawson DA, Chou SP, Dufour MC, Compton W,
Pickering RP, Kaplan K (2004a) Prevalence and co-occurrence of sub-
stance use disorders and independent mood and anxiety disorders: results
from the National Epidemiologic Survey on Alcohol and Related Condi-
tions. Arch Gen Psychiatry 61:807-816.

Grant BF, Stinson FS, Dawson DA, Chou SP, Ruan WIJ, Pickering RP
(2004b) Co-occurrence of 12-month alcohol and drug use disorders and
personality disorders in the United States: results from the National Epi-
demiologic Survey on Alcohol and Related Conditions. Arch Gen Psychi-
atry 61:361-368.

Hasin DS, Kilcoyne B (2012) Comorbidity of psychiatric and substance use
disorders in the United States: current issues and findings from the NES-
ARC. Curr Opin Psychiatry 25:165-171.

Hasin DS, O’Brien CP, Auriacombe M, Borges G, Bucholz K, Budney A,
Compton WM, Crowley T, Ling W, Petry NM, Schuckit M, Grant BF
(2013) DSM-5 criteria for substance use disorders: recommendations and
rationale. Am J Psychiatry 170:834-851.

Hatzenbuehler ML (2009) How does sexual minority stigma “get under
the skin™? A psychological mediation framework. Psychol Bull
135:707-730.

Hatzenbuehler ML, McLaughlin KA, Nolen-Hoeksema S (2008) Emotion
regulation and internalizing symptoms in a longitudinal study of sexual
minority and heterosexual adolescents. J Child Psychol Psychiatry
49:1270-1278.

Kessler RC, Chiu WT, Demler O, Merikangas KR, Walters EE (2005)
Prevalence, severity, and comorbidity of 12-month DSM-IV disorders in
the National Comorbidity Survey Replication. Arch Gen Psychiatry
62:617-627.

GLASSET AL.

Keyes KM, Eaton NR, Krueger RF, McLaughlin KA, Wall MM, Grant
BF, Hasin DS (2011) Childhood maltreatment and the structure of com-
mon psychiatric disorders. Br J Psychiatry 200:107-115.

Keyes KM, Hatzenbuehler ML, McLaughlin KA, Link BG, Olfson M,
Grant BF, Hasin DS (2010) Stigma and treatment for alcohol disorders in
the United States. Am J Epidemiol 172:1364-1372.

Krueger RF (1999) The structure of common mental disorders. Arch Gen
Psychiatry 56:921-926.

Link BG (2013) It is time to change our cultural context. Invited commentary
on. ..Evaluation of England’s Time to Change programme. Br J Psychia-
try Suppl 55:s106-s107.

Link BG, Cullen FT, Frank J, Wozniak J (1987) The social rejection of for-
mer mental patients: understanding why labels matter. Am J Sociol
92:1461-1500.

Link BG, Cullen FT, Struening EL, Shrout P, Dohrenwend BP (1989) A
modified labeling theory approach to mental disorders: an empirical
assessment. Am Sociol Rev 54:400-423.

Link BG, Phelan JC (2001) Conceptualizing stigma. Annu Rev Sociol
27:363-385.

Link BG, Struening EL, Rahav M, Phelan JC, Nuttbrock L (1997) On
stigma and its consequences: evidence from a longitudinal study of men
with dual diagnoses of mental illness and substance abuse. J Health Soc
Behav 38:177-190.

Livingston JD, Boyd JE (2010) Correlates and consequences of internalized
stigma for people living with mental illness: a systematic review and meta-
analysis. Soc Sci Med 71:2150-2161.

Livingston JD, Milne T, Fang ML, Amari E (2012) The effectiveness of
interventions for reducing stigma related to substance use disorders: a sys-
tematic review. Addiction 107:39-50.

Luoma JB, Kohlenberg BS, Hayes SC, Fletcher L (2012) Slow and steady
wins the race: a randomized clinical trial of acceptance and commitment
therapy targeting shame in substance use disorders. J Consult Clin Psychol
80:43-53.

Luoma JB, O’Hair AK, Kohlenberg BS, Hayes SC, Fletcher L
(2010) The development and psychometric properties of a new mea-
sure of perceived stigma toward substance users. Subst Use Misuse
45:47-57.

Luoma JB, Twohig MP, Waltz T, Hayes SC, Roget N, Padilla M, Fisher G
(2007) An investigation of stigma in individuals receiving treatment for
substance abuse. Addict Behav 32:1331-1346.

Major B, Quinton WJ, McCoy SK (2002) Antecedents and consequences of
attributions to discrimination: theoretical and empirical advances, in
Advances in Experimental Social Psychology (Zanna MP ed), pp 251-330.
Academic Press, San Diego, CA.

McCutcheon VV, Scherrer JF, Grant JD, Xian H, Haber JR, Jacob T, Bu-
cholz KK (2013) Parent, sibling and peer associations with subtypes of
psychiatric and substance use disorder comorbidity in offspring. Drug
Alcohol Depend 128:20-29.

Meyer IH (1995) Minority stress and mental health in gay men. J Health Soc
Behav 36:38-56.

Nylund KL, Asparouhov T, Muthén BO (2007) Deciding on the
number of classes in latent class analysis and growth mixture
modeling: a Monte Carlo simulation study. Struct Equ Modeling
14:535-569.

Palamar JJ (2012) A pilot study examining perceived rejection and secrecy in
relation to illicit drug use and associated stigma. Drug Alcohol Rev
31:573-579.

Pescosolido BA, Monahan J, Link BG, Stueve A, Kikuzawa S (1999) The
public’s view of the competence, dangerousness, and need for legal coer-
cion of persons with mental health problems. Am J Public Health
89:1339-1345.

Ruan WIJ, Goldstein RB, Chou SP, Smith SM, Saha TD, Pickering
RP, Dawson DA, Huang B, Stinson FS, Grant BF (2008) The alco-
hol wuse disorder and associated disabilities interview schedule-IV
(AUDADIS-IV): reliability of new psychiatric diagnostic modules and
risk factors in a general population sample. Drug Alcohol Depend
92:27-36.



COMORBIDITY AND ALCOHOL STIGMA

Schomerus G, Corrigan PW, Klauer T, Kuwert P, Freyberger HJ, Lucht M
(2011) Self-stigma in alcohol dependence: consequences for drinking-refu-
sal self-efficacy. Drug Alcohol Depend 114:12—-17.

Schomerus G, Lucht M, Holzinger A, Matschinger H, Carta MG, Anger-
meyer MC (2010) The stigma of alcohol dependence compared with other
mental disorders: a review of population studies. Alcohol Alcohol 46:105—
112.

Smith SM, Dawson DA, Goldstein RB, Grant BF (2010) Examining
perceived alcoholism stigma effect on racial-ethnic disparities in treat-
ment and quality of life among alcoholics. J Stud Alcohol Drugs
71:231-236.

StataCorp (2012) Stata Statistical Software [computer program]. Release 12.
StataCorp, LP, College Station, TX.

Stinson FS, Grant BF, Dawson DA, Ruan WIJ, Huang B, Saha T
(2005) Comorbidity between DSM-IV alcohol and specific drug use
disorders in the United States: results from the National Epidemiologic
Survey on Alcohol and Related Conditions. Drug Alcohol Depend
80:105-116.

Umberson D, Montez JK (2010) Social relationships and health: a flashpoint
for health policy. J Health Soc Behav 51:S54-S66.

Vaidyanathan U, Patrick CJ, Tacono WG (2011) Patterns of comorbidity
among mental disorders: a person-centered approach. Compr Psychiatry
52:527-535.

Van Boekel LC, Brouwers EP, van Weeghel J, Garretsen HF (2013) Public
opinion on imposing restrictions to people with an alcohol- or drug addic-
tion: a cross-sectional survey. Soc Psychiatry Psychiatr Epidemiol
48:2007-2016.

1705

van Boekel LC, Brouwers EPM, van Weeghel J, Garretsen HFL (2013)
Stigma among health professionals towards patients with substance use
disorders and its consequences for healthcare delivery: systematic review.
Drug Alcohol Depend 131:23-35.

Vermunt JK (2010) Latent class modeling with covariates: two improved
three-step approaches. Polit Anal 18:450-469.

Weich S, McBride O, Hussey D, Exeter D, Brugha T, McManus S (2011)
Latent class analysis of co-morbidity in the Adult Psychiatric Morbidity
Survey in England 2007: implications for DSM-5 and ICD-11. Psychol
Med 41:2201-2212.

Williams EC, Lapham GT, Hawkins EJ, Rubinsky AD, Morales LS, Young
BA, Bradley KA (2012) Variation in documented care for unhealthy alco-
hol consumption across race/ethnicity in the Department of Veterans
Affairs Healthcare System. Alcohol Clin Exp Res 36:1614-1622.

SUPPORTING INFORMATION

Additional Supporting Information may be found in the
online version of this article:

Appendix S1. Fit statistics informing latent class analysis
model selection.

Appendix S2. Item wording for the perceived alcohol
stigma instrument.

Appendix S3. Sensitivity analysis results.



