
Perceived alcohol stigma: factor structure and construct
validation

Joseph E. Glass, MSW1, Sean D. Kristjansson, PhD2, and Kathleen K. Bucholz, PhD2

1George Warren Brown School of Social Work, Washington University, 1 Brookings Drive,
Campus Box 1196, St. Louis, Missouri, United States, 63130
2Department of Psychiatry and Midwest Alcoholism Research Center, Washington University
School of Medicine, 660 Euclid, St. Louis, MO, United States, 63110

Abstract
Introduction—There has been an increasing interest in studying the stigma of alcohol use
disorders (AUDs) yet scant research has evaluated the conceptualization and measurement of
alcohol stigma. This study examined the measurement properties (i.e. factor structure) and validity
of the alcohol-adapted Perceived Devaluation-Discrimination scale (PDD), which assesses the
construct of perceived alcohol stigma (PAS).

Materials and Methods—Our sample included 34,386 respondents from the Wave 2
assessment in the National Epidemiologic Survey on Alcohol and Related Conditions, a
population-representative survey of noninstitutionalized United States adults. Analytic procedures
included confirmatory factor analysis and structural equation modeling.

Results—One factor (perceived devaluation-discrimination) and two factor (perceived
devaluation, perceived discrimination) confirmatory factor analytic models fit the data well
(CFI=0.958, TLI=0.942, RMSEA=0.056; CFI=0.962, TLI=0.946, RMSEA=0.054; respectively)
when adjusting for item wording effects with a latent method factor. Despite having a better fit to
the data (χ2(1) = 542, p < 0.0001), the two factors were highly correlated (r=0.90), which led us to
favor a one-factor model. Structural equation models found that the inverse relationship between
PAS and perceived interpersonal social support was strongest for persons with a stigmatized-
labeling status. The same was not true in analyses predicting social network involvement.

Conclusions—A one-factor solution of perceived alcohol stigma had superior parsimony. The
alcohol-adapted PDD appears to be a psychometrically sound measure and exhibits relationships
that are consistent with modified labeling theory.
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INTRODUCTION
As stigma pertains to alcohol use disorders (AUDs) and more broadly to substance use
disorders (SUDs), socially constructed labels such as alcoholic or addict evoke stereotypes
of being unpredictable, dangerous, irresponsible, of bad character, and at fault for one’s
illness (Crisp et al. 2000). Public stigma, defined as the general public’s evaluations and
reactions towards persons with stigmatized conditions (Corrigan and Watson 2002), is
particularly negative for AUDs. In fact, attitudes towards persons with AUDs appear to be
worse than the attitudes towards depression or schizophrenia (Schomerus et al. 2010).
Increasing attention has been given to the consequences of stigma for persons with AUDs,
including the development of standardized measures to assess the degree to which affected
persons suffer from stigma (Fortney et al. 2004; Keyes et al. 2010; Luoma et al. 2010;
Schomerus et al. 2011; Smith et al. 2010).

The categories of perceived stigma, experienced stigma, and self-stigma have been used to
group stigma measures pertinent to the perspective of stigmatized persons (Brohan et al.
2010). Briefly, perceived stigma is the awareness of public stigma. Experienced stigma
involves actual occurrences of discrimination attributed to a stigmatized condition. Self-
stigma is a process where the negative evaluations associated with public stigma are
incorporated into one’s sense of self. Instruments are also available that measure stigma
from the perspective of the general public (e.g. attribution and social distance scales; see
Link et al. 2004; Brown 2011). Measures of structural (contextual) stigma often utilize
policy data or qualitative analysis (Link et al. 2004; Hatzenbuehler et al. 2011).

Although understanding and quantifying alcohol stigma itself is an important step in
determining the impact of stigma on the recovery from alcohol problems, we are aware of
few alcohol-specific stigma measures. For example, researchers have adapted vignette
measures to assess the perceived stigma of both alcohol use and the receipt of alcohol
treatment (Fortney et al. 2004), and the Self-Stigma in Alcohol Dependence (SSAD) scale
(Schomerus et al. 2011), an adaptation of the Self-Stigma of Mental Illness Scale (SSMI;
Corrigan et al. 2006) assesses the extent to which alcohol-affected persons have internalized
alcohol stigma. The Perceived Devaluation-Discrimination scale (PDD) (Link, 1987),
developed to assess perceived stigma regarding mental illness, has been adapted to measure
the perceived stigma of AUDs, referred to as perceived alcohol stigma (PAS) (Ruan et al.
2008). Like the original measure, it assesses expectations of devaluation and discrimination
by querying how “most other people” think or act towards persons with current or prior
alcohol problems.

Several adaptations of the PDD for AUD/SUD, including the one examined in this paper,
have been found to have strong psychometric properties, including good internal consistency
(α=0.82), excellent test-retest reliability (ICC=0.93), and satisfactory content and face
validity (Ruan et al. 2008; Luoma et al. 2010). As well, PAS scores have been correlated
with lower mental health functioning scores and a decreased likelihood of alcohol treatment
(Keyes et al. 2010; Smith et al. 2010).

Still, additional methodological work in this area is needed. In particular, the two
constituents of the PDD - “perceived devaluation” (i.e., expectation of loss of status) and
“perceived discrimination” (i.e., expectation of being kept at a social distance – or denied
certain social opportunities, e.g., job, partner) – have not been systematically evaluated as
distinct dimensions. Some have argued, that discrimination should be operationalized as a
completely separate construct from stigma (Deacon 2006; Sayce 1998). However, the
distinction between the two dimensions in the PDD has been obscured in some research,
where a single score has been created from all items (Keyes et al 2010), or two dimensions
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are assumed via creation of two subscales (Smith 2010) but not psychometrically evaluated.
Further, evidence from exploratory factor analysis has been presented that suggest that the
positively- and negatively-worded items may induce separate latent factors that reflect
“perceived acceptance and non-negative evaluation” and “perceived discrimination and
negative evaluation”, respectively (Interian et al. 2010). To our knowledge, there are no
confirmatory factor analytic (CFA) studies that have described the factor structure of the
PDD.

In addition to the unexplored factor structure, the mechanisms through which perceived
alcohol stigma may result in negative consequences have not been investigated. Modified
labeling theory states that while all individuals develop perceptions of public stigma, only
those who carry a stigmatized label (e.g. alcoholic) will suffer negative consequences from
this awareness (Link et al. 1987). In the mental illness literature, labeled status is often
inferred from the presence of prior treatment, since treated individuals may be labeled
through receiving a diagnosis, or in revealing their condition to others (Corrigan 2004). Due
to anticipations of devaluation and discrimination, labeled persons may react by employing
coping orientations such as social withdrawal, concealment, or educating others about their
condition, which are specific mechanisms hypothesized to cause further harm (Link et al.
1989; Link and Phelan 2001). Empirical work has validated that perceived stigma (Wahl
1999; Luoma et al. 2010) and experiences of rejection (Wright et al. 2000) are associated
with such stigma coping orientations, and in turn, these orientations are associated with a
variety of negative social consequences and psychological distress (Link et al. 1997; Link et
al. 1991; Link et al. 1989). Critics maintain that the theory could be improved by
incorporating evidence regarding the heterogeneity in perceived stigma (Freidl et al. 2003)
as well as the varying responses that individuals have to societal labels and perceived
stigma, including coping with stigma by recognizing its illegitimacy (Camp et al. 2002).

While investigations of alcohol stigma have been informed by the serious mental illness
literature, the latent construct of perceived stigma, as well as mechanisms of PAS that lead
to adverse consequences, may be unique. AUDs are distinct across certain dimensions (e.g.
origin, harm/peril, concealability, disruptiveness) that contribute to the process and
outcomes of stigma (Jones et al. 1984; Link and Phelan 2001). For example, the degree of
blame and dangerousness associated with AUDs appears to be worse as compared to other
mental illnesses (Schomerus et al. 2010), yet their concealability and disruptiveness may be
more easily managed due to the social acceptability of drinking and the temporary nature of
intoxication and hangover.

The purposes of the current study were to identify the factor structure of the alcohol-adapted
PDD and to establish its construct validity, using data from nationally representative general
population sample. We evaluated construct validity by examining the relationship between
PAS and two proximal outcomes associated with stigma coping strategies: social network
involvement and perceived interpersonal social support. Based upon early work describing
modified labeling theory (Link, 1987; Link et al., 1989) we hypothesized that: 1) perceived
devaluation and perceived discrimination were unique dimensions of PAS; and 2) the
relationship between PAS and perceived interpersonal social support or social network
involvement would be negative for persons with lifetime AUDs and magnified for those
who had been labeled, operationalized by either lifetime receipt of, or having a perceived
need for, alcohol treatment. While studies of modified labeling theory often only use
treatment participation to infer labeling status, we also included perceived need for treatment
to recognize that treatment participation is much less common for AUDs than for substance-
unrelated psychiatric disorders (Kessler et al. 1996), and labeling status exists on a
continuum that includes self-labeling (Thoits 1985).
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METHOD
Data source

Data from Wave 1 and Wave 2 of the National Epidemiologic Survey on Alcohol and
Related Conditions (NESARC) were analyzed in this study (Grant et al. 2007). NESARC
used a complex survey design to yield population-representative estimates of United States
adults living in noninstitutionalized settings in 2000. Interviews for Wave 2 were conducted
from 2004-2005 and included 34,653 respondents, reflecting an 86.7% follow-up rate
among Wave 1 participants who were eligible for re-interview. Response at Wave 2 was not
associated with age, race/ethnicity, gender, socioeconomic status, or lifetime AUD (Grant et
al. 2009). The methodology and participants of NESARC have been described in prior
studies (Grant et al. 2004; Grant et al. 2009).

Measures
Perceived alcohol stigma—The Wave 2 NESARC data included the 12-item Perceived
Devaluation-Discrimination scale (PDD) (Link 1987), adapted for use in measuring PAS
(α=0.82) (Ruan et al. 2008). The PDD was administered to all Wave 2 respondents
(regardless of alcohol consumption status) after the alcohol section of the interview. Seven
PDD items assessed perceived discrimination (e.g. “Most employers will pass over the
application of a former alcoholic in favor of another applicant”). Five items assessed
perceived devaluation, (e.g. “Most people feel that entering alcohol treatment is a sign of
personal failure”). Responses were measured with a six-point Likert-type scale, ranging
from strongly agree to strongly disagree. Six items used reverse wording to prevent response
biases. Items with reverse wording were recoded so higher scores indicated higher levels of
PAS. The PDD items, their endorsement proportions, and information about reverse
wording and a priori dimensions (i.e. perceived devaluation and perceived discrimination)
are provided in Supplement A.

Alcohol-affected status—To compare PAS throughout the entire sample, we divided
participants into five mutually exclusive categories based on lifetime alcohol consumption,
lifetime AUD, and lifetime treatment status. Categories 1-2 divided respondents who never
met criteria for AUD into 1) those who never drank alcohol (“Lifetime abstainer”) and 2)
those who drank alcohol, but never met criteria for AUD (“Lifetime unaffected”).
Categories 3-4 reflected differences in current AUD status among those who ever met
criteria for AUD, including: 3) had AUD prior to the past year, but not in the past year
(“Recovered”); and 4) met criteria in the past year (“Current AUD”). Category 5 includes
persons who had ever been treated for AUD or ever perceived a need for treatment
(“Labeled”). Hence, categories 3 and 4 did not include persons with AUDs who received or
perceived a need for alcohol treatment.

The AUDADIS-IV assessed for alcohol consumption and DSM-IV AUDs including alcohol
abuse and dependence (Grant et al. 2003). Test-retest reliabilities for past-year and lifetime
measures ranged from ICC=0.47-0.84 for alcohol consumption, ICC=0.76-0.89 for
individual AUD symptoms, and κ=0.70-0.74 for AUD diagnoses (Grant et al. 2003).
Treatment for alcohol problems was assessed at Wave 1 and Wave 2 by asking, “Have you
ever gone anywhere or seen anyone for a reason that was related in any way to your
drinking” while listing various sources of professional and informal (i.e. 12-step) help.
Perceived need for treatment was assessed at Wave 1 and Wave 2 by asking, “Was there
ever a time when you thought you see [someone] for your drinking, but didn’t go?”
Reliabilities for treatment-related measures have not been published.
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Perceived interpersonal social support—Twelve items assessed perceived
interpersonal social support (henceforth referred to as “social support”) reflecting the
interpersonal resources available to respondents at Wave 2. We reversed the scores of six
items so that higher scores for all questions (on a Likert-type scale ranging from 1-4)
indicated more social support. This scale exhibits good internal consistency (α=0.82) (Ruan
et al. 2008).

Social network involvement—The Social Network Index (Cohen et al. 1997) assessed
the extent of involvement in 10 types of social relationships separately (e.g. relatives, co-
workers, neighbors) by querying the total number of persons seen or talked to every two
weeks in person or via the internet or phone at Wave 2. A summed score across all
relationships exhibits relatively low internal consistency (α=0.62) yet good test-retest
reliability (ICC=0.70) (Hatzenbuehler et al. 2011; Ruan et al. 2008). In the NESARC data,
the scale of each individual item was truncated to 50 persons yielding a final summed index
with a range of 0 to 235. We truncated the individual scores to 7 persons, which provided a
more normal distribution in the summed index (range 0 to 51).

Closeness to persons with AUDs—Following Keyes and colleagues (2010), we coded
as positive anyone reporting alcohol problems in any first-degree relative or in any live-in
relationship with a partner.

Sociodemographic characteristics—Demographic variables were assessed based on
wave 2 assessment, with categories chosen to be comparable with prior NESARC stigma
studies (Keyes et al., 2010; Smith et al., 2010). Race/ethnicity was based on five groupings:
White; Black; Native American or Alaskan Native; Asian, Hawaiian, or Pacific Islander;
and Hispanic or Latino. Hispanic or Latino ethnicity was assessed separately from race, but
respondents were classified as Hispanic or Latino regardless of race category. Categorical
variables were used for age (<35 years, 35-49, 50-64, and >=65), education (less than high
school, high school or GED equivalent, and greater than high school), and personal income
(<$20,000, $20,000-$34,999, $35,000-$59,999, and >=$60,000). Gender was analyzed with
females as the reference group.

Analytic plan
We used SUDAAN version 10.0.1 (Research Triangle Institute, 2008) to calculate
descriptive statistics and Mplus version 6.12 (Muthén and Muthén 1998-2010) to conduct
CFA and structural equation modeling (SEM). SUDAAN uses a Taylor series linearization
to adjust the standard errors of estimates to take into account the complex sampling
methodology of NESARC; Mplus uses a sandwich estimator for this purpose. The weighted
least squares estimator with mean and variance correction (WLSMV) is implemented in
Mplus, which properly analyzes items with ordinal measurement properties (Lubke and
Muthén 2004). Mplus uses all available data during estimation, thus analyses excluded
respondents with missing data on all items of a scale but retained participants who had
complete data or missing data on one or more items. We used simple random sampling to
split the data into halves which we designated “test” and “validation” samples. All analyses
were first conducted in the test sample and then verified with the validation sample for
replication (i.e. a “split-half approach”). We ran CFA models using the WLSMV estimator
then replicated them using the robust maximum likelihood (MLR) estimator.

Factor structure of PAS and rationale for model selection—To determine the
factor structure underlying the PDD items, we computed five CFA models (see Figure 1).
We examined parameter estimates and indices of global model fit, including the
Comparative Fit Index (CFI), Tucker-Lewis Index (TLI), and the Root Mean Square Error
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of Approximation (RMSEA) (Hu and Bentler 1999) to identify the best-fitting models. The
Mplus DIFFTEST procedure was used to test for significant differences in fit among nested
models.

Models 1 and 2 sought to answer the question, do the data support perceived devaluation-
discrimination as a single factor (model 1), or as two factors (model 2)? Model 3 attempted
to determine the plausibility of positive and negative dimensions of perceived stigma as
proposed by others (Interian et al. 2010). Finally, motivated by evidence from prior factor
analytic studies that extracted separate “method factors” to adjust for positively- and
negatively-worded items (Marsh et al. 2010), we specified Models 4 (a single PDD factor)
and 5 (two PDD factors) as analogs of Models 1 and 2, while statistically adjusting for
method effects. We accomplished this by specifying the positively worded items to load on a
latent method factor (LMF), which ‘parses’ the item wording effects from the ‘true’ factor
structure underlying the items (Marsh et al. 2010). As depicted in Figure 1, the LMF was
specified to be uncorrelated with the latent factors.

Construct validity—After establishing the best-fitting CFA model, we used SEM to
examine the construct validity of the latent stigma factors, by testing associations between
PAS and social support and social network involvement. First we specified unadjusted and
adjusted main-effects models to examine these relationships among lifetime drinkers and
separately by alcohol-affected status. Next, we ran models among lifetime drinkers while
including an interaction between latent PAS and alcohol-affected status, using the Mplus
latent moderated structural equations approach with the maximum likelihood estimator.
Lifetime abstainers were excluded from these analyses, as described later, due to the poorer
model fit of the PDD in that subgroup.

RESULTS
Sample characteristics

Characteristics of NESARC respondents for the overall sample and separately by alcohol-
affected status are displayed in Table 1. The weighted data are representative of the U.S.
population. About 12.6% were lifetime abstainers, 52.7% drank alcohol but never met
criteria for AUD (unaffected), 20.5% met criteria for AUD in their lifetime but not in the
past year (recovered), 7.4% had a current AUD, and 6.8% were considered labeled. Just
13.7% of those with current AUD met criteria for the first time in the past year (not shown
in the table). Among persons who were labeled, 29.8% thought that they needed treatment or
received it in the past year, and the remaining met these criteria prior to the past year (also
not shown). Abstainers had the highest levels of PAS, and were the least likely to have close
contact with persons with alcohol problems. PAS scores were similar across the drinking
groups, regardless of affected status. Those meeting criteria for AUD were more likely to be
male, and to have higher levels of close contact with other persons with alcohol use
problems.

Dimensionality of PAS
We report the results for CFA models 1-5 in the full sample of NESARC participants.
Importantly, the same patterns of model fit and factor structure emerged in the test,
validation, and overall samples (see supplement B and supplement C to compare the global
model fit and parameter estimates, respectively).

Of the five CFA models tested, the models that did not adjust for method effects (models 1,
2 and 3) were worse fitting. Models with a TLI and CFI greater than approximately 0.95 and
an RMSEA close to 0.06 are generally considered acceptable (Hu and Bentler, 1999).
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Models 1 and 2, which were consistent with the summed-scale approaches to using the
PDD, did not fit the data well (CFI, TLI, RMSEA all under the criteria for good fit, < .95 for
CFI, TLI and > .06 for RMSEA). Model 3, which tested for a latent positive and negative
dimension of stigma, fit somewhat better than Models 1 and 2 but still fell short of optimal
model fit criteria. Models 4 and 5, which adjusted for method effects, had good fit. The AIC
and BIC statistics generated using MLR estimation were also lower in Models 4 and 5
compared to the other models, providing additional evidence of better fit when adjusting for
parsimony. Nested model comparisons indicated that model 5, which included two
substantive factors of perceived discrimination and perceived devaluation, and a latent
method factor, had a significantly better fit to the data than model 4, χ2 (1) = 542, p <
0.0001.

Factor loadings for models 4 and 5 are displayed in Table 2. All of the factor loadings were
statistically significant at p < 0.001. The inter-factor correlation between the perceived
devaluation and perceived discrimination factors in model 5 was very high, at r=0.901,
indicative of low discriminant validity between the two. Thus, the remaining analyses were
conducted with Model 4, which had a single PDD factor.

Performance of the measure across persons affected and unaffected by alcohol
The NESARC data are unique in that perceived stigma was assessed regardless of
respondents’ AUD or drinking status. Thus, we tested whether the factor configuration of
the alcohol-adapted PDD held across the five status groups by conducting CFA Model 4 in
each group separately. The alcohol-adapted PDD exhibited poorer fit statistics among
lifetime abstainers compared to the other groups (see Supplement D).

Construct validity
We excluded the abstinent group from construct validity analyses due the poorer model fit
statistics that we observed in that subgroup. The cells of Table 3 display the unadjusted and
adjusted estimates of PAS for main-effects models that regressed social variables on PAS.
The rows contain estimates within each analytic sample (i.e. all lifetime drinkers collapsed,
and separated by AUD status), and two major column groupings contain estimates for each
dependent variable. Persons with higher PAS reported lower social support and social
network involvement, even after adjusting for sociodemographic characteristics and
closeness to persons with alcohol problems. This finding held across all groups, regardless
of AUD status.

A significant interaction effect was found when examining the relationship between PAS
and social support (but not for social network involvement), in which persons classified as
labeled had a significantly stronger relationship than those who were unaffected by alcohol
problems (Table 4). Given similar levels of PAS, persons who were labeled reported
significantly lower levels of social support than those who were unaffected; further, as PAS
levels increased, labeled persons’ levels of social support were increasingly lower.

DISCUSSION
The PDD has been used widely to study the stigma of serious mental illness and has been
adapted to measure the stigma of AUDs and other SUDs. To our knowledge, this is the first
study to systematically evaluate the factor structure of the PDD and the construct validity of
the alcohol-adapted version. A one-factor model with adjustment for method effects offered
the most parsimonious solution to modeling PAS. The labeled group had the strongest
inverse relationship between PAS and social support as expected, yet the same was not true
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for analyses involving social network involvement. Measurement and theoretical insights
can be derived from these findings.

While the hypothesized two-factor model had the best fit to the data, the extremely high
inter-factor correlation (r=0.9) suggested that the perceived devaluation and perceived
discrimination factors had low discriminant validity (Brown 2006). Our selection of a one-
factor model is consistent with the most common use of the original and adapted scales
(“perceived devaluation-discrimination”) (Keyes et al. 2010; Link et al. 1989; Luoma et al.
2010). While “positive” and “negative dimensions” of perceived stigma have been proposed
(Interian et al. 2010), our models did not support that structure.

Perhaps, our findings may offer insight into debates regarding whether discrimination
should be distinct from a stigma construct that includes only negative social evaluations.
Some have argued that such a separation would promote research studying their interplay
(Deacon 2006). Our findings suggest that at least for perceived stigma, the overlap in
constructs is so high that few unique properties may be identified. Our results are consistent
with a prior study of racial/ethnic differences in PAS using the NESARC data in which
separate scales were used for discrimination and devaluation, which found the same
associations for both scales in all but one instance (Smith et al 2010). However, cross-
sectional studies can inflate correlations between causally related variables, and thus to
disentangle potential differences between the constructs, it may be that prospective studies
that separately assess perceptions and actual experiences of devaluation and discrimination
are needed.

While the factor structure was replicable across drinkers and AUD-affected groups, fit
statistics were less acceptable among lifelong abstainers. To assume that an underlying
construct is similar across subgroups, a scale must at a minimum exhibit the same factor
configuration across groups (Horn and Mcardle 1992). Thus, comparisons of PAS in
abstainers versus other groups should be interpreted with caution. Conceptions of PAS may
be different for lifelong abstainers due to their lower rates of being close to persons with
alcohol problems, which could magnify or alter expectations of the stigma-related
experiences of AUD-affected individuals. It is also possible that reasons for lifelong
abstention, such as certain religious affiliations, influence conceptions of PAS, which could
be a topic for future study.

Our tests of construct validity revealed interesting findings. Our main effects models found
an inverse relationship between PAS and both measures among unaffected persons, although
the effect was small. Perhaps, self-reports of PAS may be confounded with variables
associated with lower social support and social network involvement, which is not possible
to disentangle in cross-sectional data. As well, potentially confounding variables, such as
neuroticism, should be considered as control variables when assessing self-reports of stigma
(Link et al. 2004; Major et al. 2002).

However, among labeled persons, there was a significantly stronger inverse relationship
between PAS and social support. As such, our findings are in line with mental illness
research on stigma and social support (Livingston and Boyd 2010), but differ from a prior
study of perceived substance use stigma in a SUD treatment sample, where no association
was found (Luoma et al. 2010). As in our study, others have reported an interaction between
stigma and labeling status when examining hypothesized stigma coping orientations and
consequences (Kroska and Harkness 2006; Link et al. 1997; Link et al. 1989; Link et al.
1991). Our findings suggest that the alcohol-adapted PDD may be adequate to test
propositions of modified labeling theory as applied to the study of alcohol stigma.
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Longitudinal studies are needed to determine the directionality of the relationship between
alcohol stigma and social support.

Though, we did not observe an interaction between PAS and labeling status for social
network involvement. Our measure of social network involvement, however, was not
specific as other studies’ measures where meaningful distinctions between in-home and out
of home social network involvement could be made (Link et al. 1989; Perlick 2001). Our
results might have been different if a more refined measure of social network involvement
was used. On the other hand, social networks of persons with AUDs may be less affected by
alcohol stigma, although the extent to which alcohol stigma contributes or not to social
network composition is unknown. Others have found that heavy drinkers have very high
rates of alcohol-focused friendships (Leonard et al. 2000), but whether this holds for those
with AUD, or is partially driven by stigma, is an open question.

Importantly, through a systematic comparison of CFA models, we found that adjustments
for method effects were necessary to achieve adequate model fit. This suggests that scores
based on summed PDD items are confounded with method effects/measurement error.
Future work should use a CFA approach with method effects adjustments to model PDD.
Basic SEM texts describe approaches to adjust for measurement error such as correlating the
uniqueness of items with similar wording (i.e. the “correlated uniqueness” approach) or
using latent method factors (Brown 2006).

Limitations
The use of cross-sectional data precludes causal inferences. It is possible that increased
social support leads to decreases in stigma (Mueller et al. 2006). While in stigma research,
labeling status is commonly inferred from treatment receipt (as in the present study),
comparisons with untreated persons may be confounded by other characteristics of treatment
seekers beyond those considered here. While we also considered persons who perceived a
need for treatment as labeled, sensitivity analyses indicated that the inclusion or exclusion of
perceived need from our labeling criteria did not alter the findings. Also, self-reports of
perceived stigma may be influenced by characteristics such as personality traits or social
desirability, which were not addressed in the current analyses. While we used a split-sample
approach to identify and confirm the factor structure of the PDD, these models should be
replicated in other samples. Future work should evaluate the measurement invariance of the
PDD to ensure that item bias does not influence differences in PAS across subgroups.

Conclusion
The alcohol-adapted PDD appears to be a psychometrically and theoretically sound
instrument for measuring PAS in samples of drinkers. A one-factor solution of the alcohol-
adapted PDD offered a parsimonious approach to modeling PAS. To achieve optimal model
fit, statistical adjustment for method effects introduced by reverse item wording was
necessary. Future work should evaluate the measure’s sensitivity to change over time, and
the extent to which results are impacted by self-report bias (e.g. neuroticism). Additional
existing measures should be adapted to evaluate the stigma of AUDs, such as measures of
stigma coping orientations.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Five confirmatory factor analytic models of perceived alcohol stigma measured by the
alcohol-adapted Perceived Devaluation-Discrimination scale. Model 1- One substantive
factor (perceived devaluation-discrimination). Model 2- Two substantive factors (perceived
devaluation and perceived discrimination). Model 3- Two substantive factors representing
positive and negatively worded items (perceived devaluation/discrimination and perceived
non-negative evaluation/acceptance). Model 4- One substantive factor (perceived
devaluation-discrimination) and a latent method factor (LMF) to adjust for positively
worded items. Model 5- Two substantive factors (perceived devaluation and perceived
discrimination) and an LMF to adjust for positively worded items.
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