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Abstract

Introduction

Alcohol Use Disorders are frequently comorbid with personality disorders. However, the het-
erogeneity of the prevalence estimates is high, and most data come from high income coun-
tries. Our aim is to estimate the prevalence and association between alcohol use outcomes
and the three DSM-5 clusters of personality disorders in a representative sample of the Sao
Paulo Metropolitan Area.

Materials and methods

A representative household sample of 2,942 adults was interviewed using the WHO Com-
posite International Diagnostic Interview and the International Personality Disorder Exami-
nation Screening Questionnaire. Lifetime PD diagnoses were multiply imputed, and AUD
diagnoses were obtained using DSM-5 criteria. We conducted cross-tabulations and logistic
regression to estimate the associations between AUDs and PDs.

Results and discussion

Our study did not find significant associations of PDs with heavy drinking patterns or mild
AUD. Cluster B PD respondents tended to show the highest conditional prevalence esti-
mates of most alcohol use patterns and AUD, including its severity subtypes. When alcohol
outcomes were regressed on all PD Clusters simultaneously, with adjustment for sex and
age, only cluster B was significantly associated with past-year alcohol use (OR 3.0), regular
drinking (OR 3.2), and AUDs (OR 8.5), especially moderate and severe cases of alcohol
use disorders (OR 9.7 and 16.6, respectively). These associations between Cluster B PDs
and these alcohol outcomes were shown to be independent of other PD Clusters and indi-
viduals” sex and age.
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Conclusion

The main finding of our study is that AUDs are highly comorbid with PDs. The presence of
Cluster B PDs significantly increases the odds of alcohol consumption and disorders and of
more severe forms of AUDs. Considering the local context of poor treatment provision,
more specific prevention and intervention strategies should be directed to this population.

Introduction

Alcohol use is currently a widespread phenomenon [1], encompassing a spectrum of diverse
drinking patterns. The most severe alcohol use-associated outcomes are alcohol use disorder
(AUDs) [2], a pattern of alcohol consumption that results in overall physical, mental and/or
social health impairment [3]. AUDs are frequently comorbid with personality disorders (PDs)
[4]. However, the heterogeneity of the prevalence estimates are high [5], and the majority of
data come from high income countries [4].

PDs are defined as an enduring pattern of inner experience and behavior that deviates
markedly from the expectation of the individual’s culture, according to the Diagnostic and Sta-
tistical Manual of Mental Disorders, Fifth Edition (DSM-5). PDs are pervasive and inflexible,
begin in adolescence or early adulthood, are stable over time, and lead to distress or
impairment [3]. Worldwide PD prevalence in the general population is estimated as 7.8% [6].

The ten specific PD categories described by the DSM-5 are further grouped into three clus-
ters based on phenotypical similarities. Cluster A, the “odd or eccentric” group, includes para-
noid, schizoid and schizotypal PDs. Cluster B, the “dramatic, emotional and/or erratic” group,
includes antisocial, borderline, histrionic and narcissistic PDs. Cluster C, the “anxious or fear-
ful” group, includes avoidant, dependent and obsessive-compulsive PDs [7].

The National Epidemiological Survey on Alcohol and Related Conditions (NESARC)
found that individuals with any PD are five times more prone to have alcohol dependence,
compared to individuals with no PD [8]. In addition, approximately 42% of those with any PD
also presented lifetime alcohol dependence in this representative nonclinical sample. In con-
trast, prevalence in clinical samples were found to be as high as 62.2% [9].

Few studies sought to clarify patterns of comorbidities associated with the three Clusters
separately [10, 11], and the most consistent finding is the association with Cluster B [12-14].
For instance, in the National Comorbidity Survey Replication, the prevalence of 12-month
AUD was 5.8% among Cluster A subjects; 26.7% for Cluster B; and 5.4% for Cluster C. How-
ever, the only statistically significant association was found for Cluster B, with an odds ratio of
10.3 (95% CI 5.7-18.7) [11]. In general, there is a scarcity of data on the association of alcohol
outcomes with PD Clusters A and C.

Regarding the ten specific categories of PDs, the NESARC study found highly prevalent
and statistically significant associations of AUDs with all specific PD categories, especially for
Cluster B PDs (antisocial, 49.19%, OR 7.76; borderline, 47.41%, OR 5.37; histrionic 49.79%,
OR 6.98; narcissistic, 39.03%, OR 3.61); but also for Cluster A PDs (paranoid, 38.27%, OR
4.53; schizoid, 37.82%, OR 4.30; schizotypal, 42.38%, OR 4.13) and Cluster C (avoidant,
34.91%, OR 3.94; dependent, 28.04%, OR 2,73; obsessive-compulsive, 31.85%, OR 3.38) [8].

Three main theoretical pathways were proposed to explain the dual diagnosis composed by
PDs and AUDs, which are not necessarily exclusive. The first theorizes that PD features could
primarily contribute to AUD development since alcohol is used repeatedly to manage emo-
tional states (self-medication hypothesis) [15, 16]. This rationale is supported by data
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suggesting that having any PD is a predictor of transitioning from substance use to depen-
dence [17] and that the comorbid mental disorder typically starts at an earlier age than the
AUD [18]. The second pathway proposed is that alcohol use problems precede the onset of PD
and contribute to its development. Adolescence is a crucial period for personality development
and consolidation of protective personality traits, such as high constraint and positive emo-
tionality, and frequent alcohol use could interfere with important adaptations [19-21]. Third,
epigenetic might contribute to the complex mechanisms behind PD and AUD comorbidity,
since there are common associated genotypes and shared environmental factors such as child-
hood adversities [22, 23]. Traits of neuroticism (or negative emotionality) and disinhibition
would be common to PDs and AUDs, argumenting in favour of the shared vulnerability
model [24, 25].

Some studies have explored the role of specific personality traits and PD Clusters character-
istics as risk factors for AUDs [26]. Cluster A individuals may suffer from high levels of neurot-
icism, especially schizotypal subjects, and alcohol consumption may be a means of reducing
stress [26]. Behavioral disinhibition, low harm avoidance and impulsivity are common Cluster
B traits associated with AUDs, as well as neuroticism and negative affectivity [27] and narcis-
sism [28]. Furthermore, high novelty and sensation seeking may be present in histrionic and
narcissistic PDs, predisposing to alcohol and other substance use and disorders [26]. Finally,
Cluster C PD individuals suffer from excessive fear and anxiety. Along with the self-medica-
tion theory, it is hypothesized that consumption of alcohol and other substances is aimed at
counteracting feelings of isolation and a lack of social relations among those individuals [29].

In the present study, we aim to explore the associations between any lifetime PD and Clus-
ters of PDs with diverse patterns of alcohol use along a spectrum comprised of increasing
drinking levels and frequencies, and AUD and its severity levels in a representative population
from a Brazilian megacity, which is located in southeastern Brazil, with approximately 20 mil-
lion inhabitants [30], corresponding to more than 10% of the Brazilian population [31].

Materials and methods
Sample

This study is part of the “Sao Paulo Megacity Mental Health Survey (SPMHS) [32, 33], the Bra-
zilian branch of the “World Mental Health Survey Initiative” (WMH), coordinated by the
World Health Organization and Harvard University [34]. The SPMHS is a cross-sectional rep-
resentative survey of household residents aged 18 years or older in the SPMA, a region that
comprises the city of Sao Paulo and 38 surrounding municipalities. Data were collected
between 2005 and 2007, and during that period, more than 11 million inhabitants were adults
in this region [35]. Respondents were selected by means of a stratified, multistage area proba-
bility sample of households. To achieve the planed sampling of 5,000 households, 7,700 house-
holds were initially targeted, allowing a 35% non-response rate. Two strata were defined (the
city of Sao Paulo and the 38 surrounding municipalities). Each municipality contributed to the
total sample size according to its population size, and six selection stages were used to recruit
the sample in these two geographic strata. In all strata, the primary sampling units (PSUs)
were the year 2000 census count areas defined by the Brazilian Institute of Geography and Sta-
tistics (IBGE, in the Brazilian abbreviation) [35].

The first stage defined 134 PSUs. In the second stage, 21,158 IBGE Census Units (CUs)
were delineated. A CU is the smallest unit with available census data and comprise 200 to 500
households. In the third stage, CUs were clustered within each PSU. To achieve the goal of
sampling 5,000 households, 1,540 were selected. In the fourth stage, one CU was randomly
selected within each PSU. In the fifth stage, one block from each CU was randomly selected
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from a map of the area, where all blocks were numbered. All households from the selected
blocks were recorded with street names and numbers. Households were then randomly
selected.

In the last stage of sampling, in each household, the interviewer obtained a list of all resi-
dents, with information on age, sex, and family relationship to the informant. The eligible
respondents were identified, i.e., those who were 18 years or older, Portuguese-speaking and
without any disability or handicap that would impair their ability to participate in the study.
This list was then sorted by gender and inverse order of age. One resident was then randomly
selected by means of a Kish grid, a probabilistic method for selecting household respondents
from a table of random numbers [36]. In addition, in a random 20% sample of households
where the selected respondent was married or living as married, the spouse was identified and
selected for interview. The survey had a global response rate of 81.3%, resulting in a total of
5,037 subjects that were evaluated.

Detailed descriptions of the sampling procedures and corresponding steps are presented
elsewhere [32].

The Séo Paulo Megacity Mental Health Survey was approved by the Ethical and Research
Committee of the University of Sao Paulo Medical School (Process 792/03). Respondents were
interviewed only after written informed consent was obtained and confidentiality was assured.

Assessment

Face-to-face interviews were conducted by trained professional personnel using the World
Mental Health version of the Composite International Diagnostic Interview (WMH-CIDI)
[37]. To avoid respondents” burden, the WMH-CIDI interview was divided in two parts. Part
1 was administered to all respondents (n = 5,037) and assessed ‘core’ psychiatric disorders
(mood, anxiety, substance, and impulse control disorders), sociodemographic information,
daily functioning, and physical morbidity. Immediately after completing Part 1 modules, all
respondents who met lifetime criteria for any core disorder, plus a 25% random sample of
non-cases were assessed with Part 2 modules, which included screening questions for person-
ality disorders, other mental disorders, as well as risk factors, consequences and other corre-
lates of psychopathology. Part II respondents (2,942 subjects) are the focus of the current
report. As detailed in the “Data Analysis” section, a set of weights were used to allow both Part
1 and 2 samples to be representative of the general population and, particularly in Part 2 sam-
ple, to prevent the effect of an oversampling of mental disorders.

Measures

Predictors. Personality Disorders Clusters were assessed with 33 screening questions
from the International Personality Disorder Examination (IPDE) [38, 39], following the proce-
dures of multiple imputation adopted by the WMH [40].

These 33 items were shown to be significant predictors of one or more of the PD Clusters
(A, B and C) or the overall diagnosis of any personality disorder assessed by a clinician-admin-
istered IPDE [41, 42]. Responses to these questions were combined to generate diagnoses
based on a calibration study with a probability subsample of Part II respondents (n = 214) of
the US National Comorbidity Survey Replication, oversampling those who screened positive
to PDs [11]. These respondents were assessed in clinical reappraisal interviews with the com-
plete IPDE by a veteran and well-trained clinician, blind to the screening responses. The next
step was to link screening responses with the IPDE clinical diagnoses of Clusters A, B and C
and any PD. Predicted probabilities of these four diagnoses were assigned to each respondent
based on responses to the screening questions using results of stepwise logistic regression in
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the clinical reappraisal sample. Prediction accuracy in the calibration sample was considered
excellent in all equations, with area under the receiver operating characteristic curve (AUC) of
0.94 for Cluster A, 0.92 for Cluster B, 0.90 for Cluster C and 0.88 for any PD [11].

These prediction equations were used to estimate the diagnoses of Clusters A, B, C and any PD
by means of multiple imputation in participating countries of the WMH, including the SPMHS.
Multiple imputation procedures are described in more details in the “Data Analysis” section.

Clusters A, B, C, and any PD are binary variables coded as 0 (absence) or 1 (presence of the
PD diagnosis).

Alcohol use outcomes. Alcohol use was measured by the alcohol module of WMH-CIDI
[37]. Participants answered questions regarding alcohol use, drinking patterns, and related dis-
turbances. Five drinking patterns were included in this analysis.

Those who consumed at least one drink in the previous 12 months were termed ‘past-year
users’.

Those who consumed at least 12 drinks in the previous 12 months formed a heterogeneous
subgroup distinguished with the term ‘regular user’ [2, 43, 44]. Within this subgroup, three
mutually exclusive subgroups were formed [2]: ‘heavy drinkers of low frequency’ who have
consumed five or more drinks in a row for men, and four or more drinks in a row for women,
but no more often than two times per month; ‘heavy drinkers of high frequency’ for whom
heavy drinking occurred at least three times per month; and ‘non-heavy drinkers’.

DSM-5 AUD diagnoses were created using a set of questions derived from the DSM-IV and
the 10™ Edition of the International Classification of Diseases (ICD-10) alcohol abuse/depen-
dence criteria embedded in the WMH-CIDI [45]. Matching the DSM-5 criteria, 11 dichoto-
mous variables were generated, and positive cases had to endorse at least two criteria
(Tolerance, Withdrawal, Larger/Longer, Quit/Control, Time Spent, Activities Given Up, Phys-
ical/Psychological, Neglect Roles, Social/Interpersonal, Hazardous Use and Craving). In addi-
tion, DSM-5 AUD cases were classified according to three levels of severity based on the
number of criteria endorsed: mild (2 or 3 criteria); moderate (4 or 5 criteria); or severe (6 or
more criteria). In this study, we examined DSM-5 AUD among regular alcohol users.

All alcohol use patterns, and the DSM-5 AUD diagnosis are binary variables coded as 0
(absence) or 1 (presence of the alcohol use pattern of AUD diagnosis). A second variable
related to DSM-5 AUD is a categorical variable with four categories: absence of diagnosis (ref-
erence category); mild AUD (2 or 3 criteria); moderate (4 or 5 criteria); and severe AUD (6 or
more criteria).

Correlates. Sex (coded as female or male) and age (a continuous variable varying from 18
to 93 years old) were included in the statistical models as control variables, as detailed below.

Data analysis

Multiple imputation of Clusters A, B and C and of any PD. Analyses were performed
using Part I sample (n = 2,942). Instead of using screening questions to generate diagnoses of
clusters A, B or C or any PD, we adopted an alternative procedure, based on the US National
Comorbidity Survey Replication (NCS-R), the prototypical study of the WMH project [46-
48]. To generate the diagnoses, we used multiple imputation (MI), a technique that makes it
possible to include the uncertainty of the imputation in the results, providing valid inferences
of missing values [49]. MI provides statistically valid inferences in the context of values missing
completely at random, as is the case of planned missingness [46-48], a strategy adopted by all
WMH participant sites, including the Sao Paulo Megacity survey.

Hence, we imputed PD diagnoses from IPDE screening questions using the prediction
equations obtained in the US clinical reappraisal study [40]. In the US clinical reappraisal
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study ten prediction equations were created for each of the four diagnoses; those predictors
included personality screening items, sociodemographic variables and questions related to
other mental disorders. Ten predicted probabilities for each PDs diagnose were assigned to
each respondent and were used to create ten multiple imputation datasets. Prediction accuracy
in the calibration sample was considered excellent for all the equations [11].

The Ml is a three steps process: (i) imputation phase, where ten datasets were generated for
each diagnosis (clusters A, B, C and any PD); (ii) analyses were carried out separately on each
dataset, resulting in ten sets of parameters estimates; and (iii) the resulting ten sets of estimates
were averaged to obtain a best estimate of the parameter, and coefficients and standard errors
were adjusted for the variability between imputations according to Rubin’s rules (more details
can be consulted at [43, 50].

Complex survey analysis. All analyses were conducted using Stata 15 [51]. Due to the
complex sample design, imputed parameters were estimated using the “mi estimate: svy:” com-
mand [52], accounting for stratification, clustering and weighting. Concisely, data were
weighted to adjust for the probabilities of selection and non-response in households on part II
of the interview, and to adjust for residual discrepancies between sample and population distri-
butions on a range of socio-demographic variables. In this way, our sample is representative of
the adult general population resident in the Sao Paulo Metropolitan Area.

Stages of data analysis. First, we described our sample according to age, sex, personality
disorders, alcohol use patterns and AUD. To focus our analysis on recently active drinkers our
estimates are “conditional”, since we estimated regular alcohol use only among past-year
drinkers, and heavy drinking and AUD only among regular users. “All other (subjects) are
assumed to be effectively not at risk for being an active heavy drinker or for qualifying as a
case of a DSM-5 alcohol disorder in the past year” [2].

Second step, cross-tabulations were used to estimate, among individuals with PD, the over-
all prevalence of recently active (past-year) drinking, as well as “conditional prevalence” esti-
mates of regular use, heavy drinking and AUD and corresponding levels of severity.

Third step, we assessed the association of any PD with past-year alcohol use, regular use,
heavy drinking, and AUD in a series of six logistic regressions, adjusted for sex and age. Then
we evaluated the association of any PD with AUD severity by a multinomial logistic regression
adjusted for sex and age.

In the fourth step, we assessed the association of PD Clusters with past-year alcohol use,
regular use, heavy drinking, and AUD in a series of six logistic regressions. For that, we simul-
taneously included all three PD Clusters and adjusted for sex and age. After that, we examined
the association of PD Clusters with AUD severity by a multinomial logistic regression, once
again simultaneously including all three PD Clusters and adjusting for sex and age. Confidence
intervals (CIs) of the odds ratios (ORs) were estimated using the Taylor series method. Statisti-
cal significance was based on two-sided tests evaluated at the 0.05 level Multicollinearity was
verified with the variance inflation factor (VIF) statistics.

Results

Sample characteristics according to gender, age, personality disorders and
alcohol use patterns and disorder

The weighted mean age of participants was 39.1 years old. The study sample had a balanced
distribution in relation to participants’ sex. As seen on Table 1, 52.8% were women and 47.2%
were men. The weighted prevalence of any personality disorders was 6.8%, and the proportion
of individuals with a Clusters A, B or C PD were, respectively, 4.3%, 2.7% and 4.6% [53].
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Table 1. Weighted mean of age and weighted prevalence estimates of sex, lifetime personality disorders and past-
year alcohol use, drinking patterns and alcohol-use disorder in the Sio Paulo Metropolitan Area, Brazil

(N =2,942).
Sociodemographic correlates Weighted mean estimate (min-max)
Age (continuous) 39.1 years old (18-93 years old)
Prevalence estimate (standard error)
Sex
Female 52.8% (1.3)
Male 47.2% (1.3)
Personality disorders *
Any 6.8% (1.0)
Cluster A 4.3% (0.7)
Cluster B 2.7% (0.5)
Cluster C 4.6% (0.7)
Past-year alcohol use b 45.5% (1.5)
Regular use’ 71.3% (2.1)
Non-heavy drinking 70.3% (2.4)
Heavy drinking of lower frequency 9.5% (1.1)
Heavy drinking of higher frequency 20.2% (2.0)
DSM-5 Alcohol use disorder? 23.1% (2.0)
Mild 10.6% (2.0)
Moderate 5.6% (0.8)
Severe 7.0% (1.0)
Part IT weight.

# Already published in (53).
® According to the methodology described by (2).
! Among past-year users.

2
Among regular users.

https://doi.org/10.1371/journal.pone.0248403.t001

Almost half (45.5%) of the participants reported alcohol consumption in the previous years,
and among them, 71.3% were regular users. One fifth (20.2%) of these regular users had a
heavy drinking of higher frequency, and 23.1%, an alcohol use disorder, distributed into mild
(10.6%), moderate (5.6%) and severe (7.0%) cases.

Conditional prevalence estimates of alcohol use patterns and AUD among
individuals with PDs

According to Table 2, more than half (55.2%) of individuals with any PD reported using alco-
hol the previous years, and 80.6% of them were regular users. Most of these regular users were
not heavy drinkers (62.0%), and almost 30% showed a pattern of heavy drinking of higher
frequency.

Almost half (47.3%) of PD regular drinkers had an AUD. Among these individuals, the PD
prevalence tended to be higher among those with more severe AUD (varying from 11.4% to
23.0%). This tendency could not be tested due to limitations of the multiple imputation proce-
dure, which does not allow chi-square test.

The prevalence of past-year alcohol use among cluster A PD subjects was 64.9%, and 80.4%
of these were regular users. Most cluster A regular drinkers (56.5%) did not have a heavy
drinking pattern, and 42.3% had an AUD. Once again there was a tendency of higher condi-
tional prevalence estimates the greater the AUD severity (varying from 8.6% to 19.5%). This
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Table 2. Weighted conditional prevalence estimates of past-year alcohol use, drinking patterns and alcohol-use disorder among subjects with personality disorders
in the Sio Paulo Metropolitan Area, Brazil (N = 2,942).

Personality
disorders

Any

Cluster A

Cluster B

Cluster C

None

Part IT weight.

Past-year

use

% (SE)
55.2%
(7.2)
64.9%
(8.4)
72.4%
(7.0)
48.0%
(6.8)

44.7%
(1.7)

! Among past-year users.

SE: Standard error.

PD: personality disorder.
DSM-5 AUD: Alcohol use disorder according to DSM-5.

https://doi.org/10.1371/journal.pone.0248403.t002

Regular
use !

% (SE)
80.6% (5.4)

80.4% (7.0)
89.2% (4.6)
79.3% (7.5)

70.5% (2.3)

Among regular drinkers Severity of DSM-5 AUD ?
Non-heavy | Heavy drinking of lower | Heavy drinking of higher | DSM-5 Mild | Moderate | Severe
drinking frequency frequency AUD
% (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE)
62.0% (8.4) 8.3% (6.2) 29.7% (8.5) 47.3% 11.4% 12.9% 23.0%
9.7) (5.3) (5.0) (6.3)
56.5% (12.4) 10.7% (9.3) 32.7% (11.7) 42.3% 8.6% 14.1% 19.5%
(11.4) (4.9) (6.9) (7.0)
52.7% (13.4) 11.0% (7.4) 36.3% (11.6) 69.8% 12.9% 19.8% 37.1%
(14.2) (5.2) (8.6) (10.3)
70.6% (11.5) 5.8% (6.5) 23.6% (10.8) 46.1% 12.5% 11.2% 22.4%
(10.7) (6.3) (6.1) (7.4)
71.3% (2.5) 9.3% (1.2) 19.4% (2.1) 20.6% 10.6% | 4.8% (0.9) |  5.2%
(2.0) (1.4) (0.9)

tendency also could not be tested due to limitations of the multiple imputation procedure,
which does not allow chi-square test.

Cluster B PD respondents tended to show the highest conditional prevalence estimates of
most alcohol use patterns and AUD, including its severity subtypes. The estimate of past-year
alcohol consumption was 72.4%, and most of these (89.2%) drank regularly. Among regular
drinkers, the conditional prevalence of heavy drinking of low- and of high-frequency were
11.0% and 36.3%, respectively, and almost 70% of regular drinkers had an AUD. Once again,
there was a tendency of an increasing prevalence the higher the AUD severity (12.9% for mild,
19.8% for moderate, and 37.1% for severe AUD), which could not be tested for the same rea-
son already described.

Compared to other PDs, subjects with a cluster C PD showed a lower estimate of past-year
alcohol use (48.0%), and among the regular users, a lower estimate of heavy drinking (29.4%).
Almost half (46.1%) of cluster C regular drinkers had an AUD (12.5% for mild, 11.2% for mod-
erate and 22.4% for severe AUD).

Individuals without PD had lower estimates of past-year use (44.7%). The conditional prev-
alence of regular drinking among past-year users was high (70.5%), although lower than the
estimates of subjects with PDs. Another contrast to PD subjects is that most of these regular
alcohol users do not heavy drink (71.3%), and had lower estimate of AUD (20.6%). While
severe AUD had the greatest prevalence estimates in individuals with personality disorders,
mild AUD predominated in subjects without the comorbidity (10.6%), tending to reverse the
aforementioned severity gradient.

Associations of personality disorders with alcohol use patterns and AUD

Table 3 shows that, regardless of age and sex, any PD had a significant association with DSM-5
alcohol use disorder (OR 3.3), especially with moderate and severe cases (ORs 3.7 and 6.4,
respectively).
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Table 3. Associations of personality disorders with past-year alcohol use, drinking patterns and alcohol-use disorder in the Sio Paulo Metropolitan Area, Brazil
(N =2,942).

Personality Past-year | Regular Among regular drinkers DSM-5 Severity of DSM-5 AUD 2
. 1 2
disorders use use Non-heavy Heavy drinking of Heavy drinking of AUD Mild Moderate Severe
drinking lower frequency higher frequency
OR (95% | OR (95% | OR (95% CI) OR (95% CI) OR (95% CI) OR (95% OR (95% OR (95% | OR (95% CI)
CI) CI) CI) CI) CI)
p p p )4 p p p )4 p
MODEL 1
Any 12 15 0.8 (0.3-1.7) 0.6 (0.1-3.8) 1.6 (0.6-4.2) 33 1.6 3.7 6.4
(0.6-2.5) (0.7-3.3) (1.3-8.4) (0.4-6.2) (1.1-12.9) (2.2-18.6)
0.560 0.249 0.483 0.598 0.336 0.014 0.516 0.037 0.002
MODEL 2
Cluster A 13 11 0.8 (0.2-2.7) 0.7 (0.0-10.8) 1.4 (0.4-4.9) 15 0.8 2.1 2.0
(0.5-3.3) (0.4-3.4) (0.4-5.4) (0.1-4.9) (0.4-12.0) (0.4-11.0)
0.555 0.858 0.654 0.770 0.544 0.502 0.790 0.387 0.387
Cluster B 3.0 3.2 0.5(0.1-2.4) 1.0 (0.1-6.5) 1.9 (0.6-6.4) 8.5 3.6 9.7 16.6
(1.4-6.7) (1.1-9.4) (1.7-42.7) (0.7-17.8) | (1.0-90.5) (2.9-96.2)
0.009 0.031 0.376 0.988 0.258 0.014 0.105 0.047 0.005
Cluster C 1.0 1.4 1.1 (0.3-3.9) 0.6 (0.1-4.8) 1.0 (0.2-4.2) 2.2 1.6 2.1 34
0.5-1.7) | (0.4-4.8) (0.8-6.1) | (0.3-7.1) | (0.4-9.6) | (0.9-12.34)
0.897 0.495 0.883 0.628 0.983 0.106 0.544 0.341 0.060
Part IT weight.

MODEL 1: Adjusted for sex and age.

MODEL 2: Adjusted for sex, age, and other PD Clusters.

PD: personality disorders; DSM-5 AUD: alcohol use disorder according to DSM-5.
! Among past-year users.

> Among regular users.

OR: odds ratio; 95% CI- 95% confidence interval.

https://doi.org/10.1371/journal.pone.0248403.t003

In the second models, where alcohol outcomes were regressed on all PD Clusters simulta-
neously, with adjust for sex and age, only cluster B was significantly associated with past-year
alcohol use (OR 3.0), regular drinking (OR 3.2), and AUD (OR 8.5), especially moderate and
severe cases of alcohol use disorder (OR 9.7 and 16.6, respectively). These associations between
Cluster B PD and these alcohol outcomes were shown to be independent of other PD clusters
and individuals” sex and age.

Our study did not find significant associations of PDs with heavy drinking patterns or mild
AUD.

According to post-estimation VIF statistics, multicollinearity was not detected.

Discussion

The main finding of our study is that AUD are highly comorbid with PDs. The presence of PD
significantly increases the odds of AUD and of more severe forms of AUD. Noteworthy, PDs
did not increase the odds of past-year alcohol use, regular drinking or heavy drinking. One pos-
sible explanation is that alcohol consumption habits are widespread in the SPMA, even among
those without a mental disorder [2]. Nonetheless, the contributing factors involved in the transi-
tion from non-problematic drinking to AUD should be a major concern in this population.
Previous literature adopting DSM-IV criteria of abuse and dependence has shown a strong
association between PD and alcohol dependence. However, this phenomenon was not always
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true for alcohol abuse, even when adjusted for sociodemographic variables and other psychiat-
ric disorders [17, 54]. This is consistent with our findings, since there was a clear tendency of
association with severe AUD, but not completely for mild AUD.

In our study, about 70% of Cluster B PD individuals have AUD. Earlier available results are
very heterogeneous and rates range from 11.9% to 66% [55]. In both alcohol dependence and
cluster B PD, there is an impairment related to decision making and behavioral control, which
was more evident in patients with alcohol dependence and cluster B PD comorbidity [12].
Cluster B PD individuals had odds almost nine times higher for an AUD when compared with
those without cluster B PD. Most of the previous results on PD explored cluster B types of PD
[14, 55, 56], which demonstrated higher rates of comorbidity with substance use disorders
among all types of PD.

In our study, mild AUD was common in the general sample and also among those report-
ing PD. The results support the evidence that this diagnose may be too lenient, particularly
among youth, in which the symptoms of tolerance and hazardous use could reflect no clinical
significant harm [57]. On the other hand, the DSM-5 approach might classify a proportion of
DSM-1V’s diagnostic orphans and this lower threshold could improve prevention strategies
and availability of treatment [58] In fact, in one of our previous reports of the SPMHS, using
latent class analyses, we found two symptomatic classes that represented well the dimensional-
ity of the DSM-5 AUD criteria. Most of the individuals from the “use in larger amounts class”
were diagnosed with mild [54.8%] or moderate [28.3%] DSM-5 AUD, while almost all individ-
uals from the “high-moderate symptomatic class” were diagnosed as having severe DSM-5
AUD (96.7%). We considered that DSM-5 AUD criteria have the advantage of shedding light
on risky drinkers included in the “use in larger amounts class,” allowing for preventive and
brief interventions, which may target a large number of individuals [45].

Lack of access to health resource support for mental disorders is a reality in the SPMA,
especially for patients with personality disorders. Only one in five cases of those with any PD
had received treatment for emotional or substance use problems in the year previous to the
interview [33, 53]. Santana and colleagues found that among individuals with PDs, treatment
was predominantly associated with comorbid, rather than “pure” PDs. Comorbidity may result
in greater severity of symptoms and, thus, increased treatment search and service use [53]. On
the other hand, individuals with alcohol use problems and PD may have poorer outcomes and
a lower perception of these problems [59]. PD is associated with early dropout of treatment for
AUD, but when patients stay on treatment the outcomes are usually favorable, which rein-
forces the importance of recognizing PD [5]. In this way, the results from our study highlight
the need of appropriate assessment of PDs in patients with AUD and, conversely, the need of
an appropriate assessment of AUD in patients with PD.

The present study used a solid database generated from an observational research of a repre-
sentative sample of the SPMA, and therefore its results can be generalized for this population.
This is one of very few studies in developing countries assessing the prevalence and associations
of alcohol use and AUD with PDs in a representative sample of the general population.

Our study has limitations. Our data do not allow studying specific categories of PDs, but only
PD clusters and any PD, undermining more specific understanding. For instance, among cluster
B disorders, borderline and antisocial types are the most studied and data on histrionic and nar-
cissistic types are still scarce. Epidemiological data, however, suggest that PD type accounted for
most of the heterogeneity in lifetime AUD prevalence [4]. In addition, research conducted by ret-
rospective self-reporting involves the risk of recall bias. As multiple imputation is unbiased in esti-
mating prevalence when applied to a single population [60], the possibility of bias implies that the
imputation rules, which were based on clinical calibration in the USA, might not be accurate in
the other WMH countries. To address this possibility, future cross-national epidemiological
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surveys need to go beyond the exclusive use of screening questions to administer full personality
disorder clinical interviews in community samples in multiple countries and to carry out clinical
reappraisal interviews in a substantial subsample in each country. Diagnoses were generated from
IPDE screening questions using equations derived from the US clinical reappraisal sample.
Although prediction accuracy was considered excellent, no other WMH country directly cali-
brated IPDE diagnoses. Furthermore, empirical studies about the three-cluster model of PDs have
shown mixed results [61]. Some concern is also raised by the cross-sectional nature of our data,
which precludes any conclusion about direction of associations or causality.

Further prospective studies with larger samples of PDs individuals are required to better
understand their comorbidity with alcohol use patterns and AUD. The extensive literature on
comorbidities raises the hypothesis that current diagnostic classification systems are not lim-
ited and possibly there is an overlap of symptoms allocated in different categories, which
would explain part of the comorbidity between PDs and AUDs. Much has been discussed
about the best system to classify psychopathology, whether categorical or dimensional [25, 62].
Many arguments exist in favor of a dimensional approach, and DSM-5 has introduced a
hybrid categorical-dimensional alternative model for personality disorders [3]. The future
publication of ICD-11 is promising since it proposes the reclassification of the PDs according
to five domains or dimensions of personality and to levels of severity [63]. Another rapidly
evolving initiative that can contribute to the understanding of the comorbidity of PDs and
AUDs is the Hierarchical Taxonomy of Psychopathology (HiTOP) [25].

Assessment of possible mediators and moderators of this associations, such as drinking
motives, childhood adversities and other psychiatric disorders must be included in future
research. The knowledge and awareness of co-occurring mental health conditions in substance
use context is crucial to improve treatment planning and to develop appropriate public policies
and prevention strategies [61].
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