Alcohol and Alcoholism Vol. 46, No. 3, pp. 324-332, 2011
Advance Access Publication 17 March 2011

doi: 10.1093/alcalc/agr007

EPIDEMIOLOGY

Sociodemographic Correlates of Transitions from Alcohol Use to Disorders and Remission
in the Sdo Paulo Megacity Mental Health Survey, Brazil

Camila Magalhies Silveira!, Maria Carmen Viana', Erica Rosanna Siu!, Arthur Guerra de Andrade?, James C. Anthony? and
Laura Helena Andrade!-*

'Section of Psychiatric Epidemiology—LIM 23, Department and Institute of Psychiatry, School of Medicine, University of Sdo Paulo, R. Dr. Ovidio Pires de
Campos, 785, 3° andar, CEAPESQ, sl 17, Sdo Paulo, Brazil, 2Interdisciplinar Group for Studies on Alcohol and Drugs (GREA), Department and Institute of
Psychiatry, School of Medicine, University of Sao Paulo, R. Dr. Ovidio Pires de Campos, 785, 3° andar, CEAPESQ, sl 16, Sdo Paulo, Brazil and 3Department

of Epidemiology, College of Human Medicine, Michigan State University, B601 West Fee Hall, East Lansing, MI 48824, USA
*Corresponding author. Tel.: +55-11-3069-6976; Fax: +55-11-3069-6976; E-mail: lhsgandr@usp.br

(Received 15 April 2010; in revised form 12 January 2011; accepted 13 January 2011)

Abstract — Aims: To evaluate sociodemographic correlates associated with transitions from alcohol use to disorders and remission
in a Brazilian population. Methods: Data are from a probabilistic, multi-stage clustered sample of adult household residents in the
Sdo Paulo Metropolitan Area. Alcohol use, regular use (at least 12 drinks/year), DSM-IV abuse and dependence and remission from
alcohol use disorders (AUDs) were assessed with the World Mental Health version of the Composite International Diagnostic
Interview. Age of onset (AOO) distributions of the cumulative lifetime probability of each alcohol use stage were prepared with data
obtained from 5037 subjects. Correlates of transitions were obtained from a subsample of 2942 respondents, whose time-dependent
sociodemographic data were available. Results: Lifetime prevalences were 85.8% for alcohol use, 56.2% for regular use, 10.6% for
abuse and 3.6% for dependence; 73.4 and 58.8% of respondents with lifetime abuse and dependence, respectively, had remitted. The
number of sociodemographic correlates decreased from alcohol use to disorders. All transitions across alcohol use stages up to abuse
were consistently associated with male gender, younger cohorts and lower education. Importantly, low education was a correlate for
developing AUD and not remitting from dependence. Early AOO of first alcohol use was associated with the transition of regular
use to abuse. Conclusion: The present study demonstrates that specific correlates differently contribute throughout alcohol use trajec-
tory in a Brazilian population. It also reinforces the need of preventive programs focused on early initiation of alcohol use and high-

risk individuals, in order to minimize the progression to dependence and improve remission from AUD.

INTRODUCTION

Alcohol is one of the leading causes of global burden of
disease, particularly in the Americas, European and Western
Pacific Regions, where alcohol use disorders (AUDs) are
ranked among the first six causes of disability (WHO, 2008).
In the Americas, alcohol consumption has been estimated to
be 50% greater than the global average (Rehm and Monteiro,
2005) and causes a significant burden in Brazil, the largest
country in Latin America. In 2004, the percentage of all
disability-adjusted life years (DALYSs) attributable to alcohol
in Brazilian men (17.7%) was the second greatest among 10
other populous countries, being only lower than Russian
men (28.1%). Likewise, Brazilian women displayed a rel-
evant rate of alcohol-attributable DALY (3.4%), only lower
than women from the USA (4.5%) and Russia (10.7%)
(Rehm et al., 2009).

Several national and regional Brazilian surveys have inves-
tigated the prevalence of alcohol use, AUD and associated
sociodemographic correlates. Overall, these studies consist-
ently demonstrated that men consumed more alcohol than
women at all ages and were more prone to AUD (Laranjeira
et al., 2010; Pechansky et al., 2004). Age group was an
important determinant of alcohol use and AUD, which were
more prevalent among young adults, whereas marital status
displayed different effects across gender (Almeida-Filho
et al., 2004; Laranjeira et al., 2010; Silveira et al., 2007).
Additionally, various studies in Brazil have demonstrated a
negative association between socio-economic status (SES)
and AUD (Barros et al., 2007; Mendoza-Sassi and Beria,
2003; Primo and Stein, 2004). However, all of them have

focused on correlates for AUD through a static point of
view.

Research has shown that alcohol use starts early in life in
Brazil (Galduroz et al., 2005; Laranjeira et al., 2007), but the
role of age of first use in predicting problematic drinking and
AUD was not examined, even though this has been show in
literature (Hingson et al., 2006; Pitkanen er al., 2005;
Zucker, 2008). Also, the long multi-stage process involved in
the pathway from first alcohol use to AUD (Wagner and
Anthony, 2002) or developmental stage-specific factors
(Sartor et al., 2007) are rarely considered.

Two population-based studies performed in China and
USA showed a decreasing number of sociodemographic cor-
relates associated with the transitions throughout alcohol use
progression (Kalaydjian et al., 2009; Lee et al., 2009a), with
different correlates operating during the first stages of
alcohol use and few remaining in transitions towards AUD.
These studies are supported by other reports (Poelen et al.,
2008; Sartor et al., 2009; van der Zwaluw and Engels, 2009),
including two population-based longitudinal twin surveys
showing that shared environmental factors diminished across
alcohol use stages, whereas genetic factors increased in
importance once initiation had occurred (Dick et al., 2007;
Pagan et al., 2006).

In this context, the present report, based on data from a
population-based study of adults residents in the Sdo Paulo
Metropolitan Area (SPMA), aims to evaluate the contribution
of age of onset (AOO) of each stage of alcohol use and
sociodemographic factors in predicting the transitions across
the full trajectory of alcohol use, related disorders and remis-
sion in a Brazilian population.
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MATERIALS AND METHODS

Data are from the ‘Sdao Paulo Megacity Mental Health
Survey’ (SPMHS) (Viana et al., 2009), the Brazilian counter-
part of the World Mental Health Survey (WMHS) Initiative,
which has been carried out in several countries with equal
sampling procedures and instruments (Degenhardt et al.,
2008; Kalaydjian et al., 2009; Lee et al., 2009a).

Farticipants

A probabilistic sample of household residents aged 18 years
and over was assessed in the SPMA (38 municipalities plus
the city of S@o Paulo). Respondents were selected from a
stratified multi-stage clustered area probability sample of
households, being one respondent per dwelling selected by a
Kish selection table. In all strata, the primary sampling units
(PSUs) were 2000 census count areas, which were geo-
graphically defined and updated by the Brazilian Institute of
Geography and Statistics (IBGE, 2001). The city of Sao
Paulo contributed to 40% of the total sample and the remain-
ing municipalities were self-representatives, contributing to
the total sample size in proportion to their demographic
density.

Data acquisition occurred between May 2005 and April
2007, with face-to-face interviews conducted by trained lay
interviewers. A total of 5037 respondents were assessed
(response rate of 81.3%).

The interview is composed of clinical and non-clinical
sections and is divided into Parts I and II. The first one
includes the core mental disorders diagnostic assessment
(anxiety, mood, alcohol and substance use disorders and
impulse control disorders) and was administered to all
respondents (n=5037). Part II of the interview comprises
non-clinical modules (one of them providing information on
time-dependent sociodemographic covariates) and non-core
clinical sections. Part II was applied to those who met life-
time diagnostic criteria for any of the core disorders assessed
in Part I plus a 25% random sample of non-cases, totaling
2942 respondents (Part IT sample).

Weights were used to adjust for within household and
PSU probability of selection, and for age and gender struc-
ture of the SPMA population. Part II respondents were
weighted by the inverse of their probability of selection to
adjust for differential sampling (see Viana er al., 2009 for
details). AOO distributions of cumulative lifetime probability
of alcohol use, regular use, abuse and dependence were pre-
pared with the data obtained from 5037 subjects. Correlates
of transition from lifetime use to dependence were performed
in the Part II sample, whose time-dependent information of
sociodemographic status was available. All participants
signed a written informed consent prior to the interview, and
all procedures were approved by the Research and Ethics
Committee of the School of Medicine, University of Sao
Paulo (Project number 792/03).

Measurements
Diagnostic assessment and alcohol measures

The WMH version of the Composite International Diagnostic
Interview (CIDI-3.0) (Kessler and Ustun, 2004), translated
and adapted to the Brazilian—Portuguese language according

to WHO protocol (Viana et al., 2009), was used to assess psy-
chopathology. DSM-IV criteria psychiatric diagnoses were
considered herein. The alcohol module, administered to all
respondents, consisted in an initial question about the age of
first alcohol use (ever use); for those reporting ever use, sub-
sequent questions assessed drinking patterns, problems and
remission. In this report, six stages of alcohol use were evalu-
ated: never use, ever use, regular use (ever drinking at least
12 drinks in 12 months), abuse, dependence and remission.
The ‘ungated’ approach was used, which means that both
abuse and dependence items were independently assessed for
all lifetime alcohol users.

AQOQO and transition variables

In contrast to previous Brazilian studies, this data set pro-
vides information on the AOO of several stages of alcohol
use, and time-dependent education, student status and marital
status, allowing the verification of how AOO of each stage
may influence the transition to more severe stages.

The AOQ variables created and their respective questions
were: AOO of alcohol use (‘How old were you the very first
time you ever drank an alcoholic beverage?’); AOO of
regular drinking (‘How old were you when you first started
drinking at least 12 drinks in a 12-month period?’); AOO of
alcohol abuse and dependence, which were defined as the
ages at which any symptoms of abuse or dependence first
occurred (‘How old were you the very first time you had any
of these problems?’ using a list of symptoms related to
alcohol abuse and dependence). The AOO of AUD was
assigned only to respondents with diagnosis of abuse or
dependence. A fourth AOO variable was determined for
remission, defined as the cessation of alcohol use and the
absence of any pre-existing abuse or dependence symptoms
for at least 1 year before the interview. Among respondents
with a history of AUD, the most recent age of having any
symptom was assessed with the following question: ‘How
old were you the last time you had [this problems/(either/
any) of these problems] because of drinking?’.

Additional variables were created to represent the speed of
transition between the onset of first use and first regular use
among lifetime regular users, and the speed of transition
between the onset of first regular use and abuse. Both of
these speed-of-transition variables were calculated by taking
the AOO of the earlier stage of alcohol use and subtracting it
from the AOO of the later stage.

Sociodemographic correlates

Sociodemographic correlates included cohort, gender, edu-
cation level, student status, and marital status. Cohort was
defined by age at interview in categories: 18-34, 35-49, 50—
64 and 65 years or more. Student status (student versus non-
student) was a separate dichotomous variable asked in a
specific question about current occupational status (time-
varying). Besides assessing the student status, education
level was coded categorically in the following ranges of
completed years of education: 0—4 (low); 5-8 (low-average);
9-11 (high-average); 12 or + (high). Marital status was classi-
fied as: married or cohabitating, previously married
(widowed, separated or divorced) and never married. As it
varies with time/age, education was coded as a time-varying
predictor by assuming an orderly educational history, with 8
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years of education corresponding to being a student up to the
age of 14 years; other durations were based on this reference
point. Information on education, student status and marital
status (ever married, age of first marriage and age marriage
ended) was included as time-varying covariates in the survi-
val equations for the predictors of transitions. Since time-
varying variables were assessed just in Part II sample, all
transition models were performed in this subsample.

Statistical analysis

Analysis with time-dependent covariates (conditional prob-
abilities and sociodemographic predictors of transitions)
were performed using Part II sample (n =2942). AOO distri-
butions of the cumulative lifetime probability of alcohol use,
regular use, abuse and dependence were prepared with data
obtained from Part I sample.

Conditional probabilities of transition across the six stages
of alcohol use were determined by cross-tabulation analysis.
Estimated projected AOO distributions of the cumulative life-
time probability of alcohol use, regular use, abuse and
dependence as of age 60 were obtained by the actuarial
method implemented in PROC LIFETEST in SAS (version
9.1.3, SAS Institute, Cary, NC, USA), which permits the
modeling of transitions to subsequent stages of alcohol use
while accounting for those individuals who may not have
passed through the period of risk (right-censoring).

Predictors of transitions were examined using discrete-time
survival analysis using the logit function with person-year as
the unit of analysis (Efron, 1988). The use of discrete-time
survival curves offers a clearer graphical depiction than pre-
vious Brazilian studies regarding the patterns of onset of
initiation of alcohol use, regular use and AUDs. Standard
errors and significant tests were estimated using the Taylor
series linearization method (Wolter, 1985) implemented in
SUDAAN to adjust for design effects (Research Triangle
Institute, Research Triangle Park, NC, USA). Multivariate
significance tests were made with Wald y? tests using Taylor
series design-based coefficient variance-covariance matrices.
The person-year data array used in the transition from never
use to first use includes all years in the life of respondents
before and including their age at first drink. The person-year
data array for the following three stages of analysis (ever use
to regular use, regular use to abuse and abuse to dependence)
included all years beginning with the year after the earlier
transition and continuing through the year of onset of the
next transition or, for respondents who never made the fol-
lowing transition, through their age at interview. For the tran-
sition from abuse or dependence to remission, the
person-year data array was defined as all years beginning in
the year after the first onset of abuse (in the case of lifetime
abusers who never developed dependence) or dependence
and continuing either for 1 year after recency (last occur-
rence) of any abuse/dependence symptom, or until age at
interview (in case of respondents whose most recent abuse/
dependence symptoms occurred more recently than 1 year
before interview, who were defined as not remitted).

All survival equations included predictors for age at
interview, gender, education (time-varying), student status
(time-varying), marital status (time-varying) and person-year
(time-varying). Whenever a change in a time-varying cat-
egory occurred in the same year of a transition across alcohol

use stages, the event considered in the survival analyses was
the most recent one in that year. For example, if the subject
got married in the same year of a transition, the transition
was attributed positively toward the married category (not to
the marital status before the transition). The equations for
later stages included additional covariates on the onset and
timing of earlier stages. For instance, analysis of the tran-
sition from regular use to abuse includes predictors for AOO
of first use, AOO of regular use and the speed of transition
between first use and first regular use. However, any two of
the latter three variables perfectly define the third, making it
impossible to include all three in any one prediction
equation. This problem was addressed by estimating a series
of three equations, each with two of these three variables as
predictors, and the most parsimonious model was elected.
This same process was applied in all equations that included
information about multiple earlier transitions. Confidence
intervals (CIs) of the odds ratios (ORs) were estimated using
the Taylor series method. Multivariate significances were
based on Wald y? tests. Statistical significance was based on
two-sided tests evaluated at the 0.05 level.

RESULTS

Alcohol use, related disorders and remission: lifetime
prevalences and probabilities of transitions

The vast majority (85.8%, SE=1.1) of Part II sample
(n=2942) reported that they had drunk at least one dose of
alcohol in their life; 56.2% (SE=1.2) reported regular use
(at least 12 doses in 12 months) at some time in their life;
10.6% (SE=0.8) and 3.6% (SE=0.4) met criteria for,
respectively, alcohol abuse and dependence at some time in
their life.

The transition probabilities, from one stage to another,
were computed by dividing each pair of these prevalences,
with 65.5% (SE = 1.2) of alcohol users progressing to regular
use, 18.8% (SE=1.3) of regular users developing alcohol
abuse and 34.1% (SE=2.8) of lifetime abusers becoming
dependents. Among lifetime abusers, 73.4% remitted in the
year before the interview, and 58.8% of the respondents with
a history of lifetime alcohol dependence remitted in the
previous year.

AOO of alcohol use, regular use, abuse and dependence

Figure 1 shows the cumulative AOO curves for first use,
regular use, abuse and dependence. For most of the respon-
dents of Part I sample, first alcohol use occurred in the
decade between middle adolescence and 26 years of age,
with about half of all projected lifetime users initiating use at
the age of 17 years old. For alcohol regular use, the sharpest
increase occurred between 15 and 20 years of age with the
median AOO at 25-26 years. More than half of all projected
lifetime alcohol abusers met criteria for this disorder before
24 years of age, whereas ~60% of first occurrence of lifetime
dependence symptoms took place before the age of 35 years.

Age effects

Figure 2 shows the cumulative AOO curves for each stage of
alcohol use by cohort. Lifetime alcohol use and regular use
were more common in younger than older respondents. For
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Fig. 1. AOO of alcohol use, regular use, abuse and dependence of each user

in the total sample (n =5037).

instance, 92.1% of the youngest group (18-34 years) had
ever used alcohol, compared with 77% of the oldest group
(65+ years); however, the median AOO of first use (17-18
years) did not differ across cohorts (Fig. 2a). The lifetime
prevalence of regular use among drinkers was 63.9% in the
youngest cohort, in contrast to 42.4% in the oldest one, with
a slight decrease in the median AOO of regular use between
the two more recent cohorts compared with the two older
ones (respective medians: 18-19 versus 20-21 years)
(Fig. 2b). Lifetime prevalence of alcohol abuse was greater
in younger cohorts (~13%) than in the older ones (~8%;
Fig. 2c). Conversely, the lifetime prevalence for alcohol
dependence was greater within the 35-49 cohort (5.7%),
followed by the groups of 50-64 (4.0%), 18-34 (3.9%) and
65+ years (1.8%) (Fig. 2d).

Sociodemographic predictors of transitions across alcohol
use stages

Table 1 presents the results from discrete-time survival ana-
lyses, in which AOO was entered as continuous variables,
for sociodemographic correlates associated with transitions
across alcohol use stages. The number of associations
between sociodemographic characteristics and each transition
decreased from alcohol ever use to dependence. All tran-
sitions were mostly common in male and those between 18
and 34 years old, except for the transition from abuse to
dependence. Education level up to high average was associ-
ated with all transitions up to abuse, except for low edu-
cation, which was not associated with regular use among
ever users, but was the only correlate of alcohol dependence
among abusers. Never married was associated with ever use
and regular use among ever users, whereas previously
married was associated with regular use among ever users
and abuse among regular users.

First alcohol use was positively associated with age under
65 years, male, with low to high-average education level and
never married, but negatively associated with being pre-
viously married. Regular alcohol use among ever users was
associated with age under 50 years, male, high-average edu-
cation level, never or previously married. The correlates for
alcohol abuse among regular users were: age between 18 and
34 years, male, being student, up to high-average education

level and previously married. The age of first alcohol use
was inversely related to the transition from regular use to
abuse, which means that the earlier the AOO of first use, the
greater the odds to transit from regular use to abuse.
Noticeably, being a student was a risk factor only for the
transition from regular use to abuse. In contrast to the other
transitions, cohort and gender associations were no longer
observed for the transition to alcohol dependence, for which
the only predictor was low education level.

Sociodemographic predictors of remission from alcohol
abuse and dependence

Table 2 presents the results from discrete-time survival ana-
lyses, in which AOO was entered as continuous variables,
for sociodemographic associations of remission from AUD.
Remission from either alcohol abuse or dependence was
associated with older AOO of abuse. Remission from
alcohol abuse was more common among young and
middle-aged abusers (18—49 years old), whereas remission
from alcohol dependence was less common among depen-
dents with low education level.

DISCUSSION

This is the first study to investigate the AOO of the different
stages of alcohol use and remission from AUD, and to verify
influences of gender, age and time-dependent education level
and marital status on the transitions across the full trajectory
of alcohol use in a large Brazilian population-based sample.

The lifetime rates of alcohol use and regular use observed
herein reflect a considerable exposure to alcohol and its con-
tinuous use in a significant proportion of this urban popu-
lation, in agreement with the previous reports (Degenhardt
et al., 2008; Galduroz and Carlini, 2007; Laranjeira et al.,
2010). Additionally, ~10 and 3.6% of the sample in Sao
Paulo met lifetime criteria for alcohol abuse and dependence,
respectively, consistent with other countries with no strong
cultural and/or regulatory restrictions to alcohol use (Bromet
et al., 2005; Wells et al., 2007).

In our study, male gender, younger cohorts and lower edu-
cation levels were consistently associated with transitions up
to abuse. Abuse among regular users was also associated
with early age of first use. Nonetheless, most of the corre-
lates were no longer associated with the transition from
alcohol abuse to dependence; only low education level was
strongly associated with this transition. These demonstrate
that the number of sociodemographic correlates associated
with the transitions across alcohol use stages decreased
throughout alcohol use progression, which supports the
results from other WMHS reports (Kalaydjian e al., 2009;
Lee et al., 2009a). Likewise, all transitions up to abuse were
more likely to occur among men than women, and among
the youngest cohorts. The gender differences in alcohol con-
sumption (mainly in the first stages) have been usually
explained by the differences in innate physiological and psy-
chosocial factors (Devaud and Prendergast, 2009;
Kerr-Correa et al., 2007). In parallel, the young have been
reported to be at highest risk for alcohol use and to consume
greater amounts than other cohorts (Ahlstrom and Osterberg,
2004/2005; Galduroz and Carlini, 2007; Laranjeira et al.,
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Fig. 2. AOO of (a) first alcohol use, (b) regular use, (c) abuse and (d) dependence of each user in total sample (n =5037) by cohort.
Table 1. Sociodemographic correlates associated with transitions across alcohol use stages
Ever-use among Part II Regular use among Abuse among regular ~ Dependence among
sample (n =2942) ever users (n=2559) users (n=1738) abusers (n=476)
Sociodemographic ~ Sociodemographic category ~ OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Age (years) 18-34 3.86% (2.64-5.64) 1.58*%  (1.13-2.20)  1.98*  (1.02-3.85) 2.26 (0.77-6.60)
3549 2.68%* (1.81-3.99) 1.40*  (1.05-1.85) 1.49 (0.86-2.59) 1.89 (0.74-4.84)
50-64 1.85% (1.08-3.16) 1.30 (0.93-1.82)  0.87 (0.48-1.58) 1.41 (0.42-4.74)
65+ 1.0 - 1.0 - 1.0 - 1.0 -
Gender Female 0.57* (0.49-0.65) 0.41*%  (0.34-0.51) 0.53*  (0.38-0.75) 0.78 (0.50-1.23)
Male 1.0 - 1.0 - 1.0 - 1.0 -
Student status Student 1.06 (0.48-2.35) 1.02 (0.63-1.65)  3.50*  (1.51-8.12) 0.56 (0.10-3.09)
Non-student 1.0 - 1.0 - 1.0 - 1.0 -
Education level Low 2.33% (1.03-5.31) 1.34 (0.91-1.96)  3.35%  (1.44-7.78) 6.13*%  (1.28-29.26)
Low-average 3.53* (1.62-7.72) 1.54*%  (0.98-2.39) 3.52*%  (1.42-8.69) 242 (0.54-10.97)
High-average 3.96* (1.52-10.35)  1.49*%  (1.03-2.14) 2.36* (1.11-5.05) 2.23 (0.45-11.10)
High 1.0 - 1.0 - 1.0 - 1.0 -
Marital status Never married 3.14% (2.15-4.59) 1.49*%  (1.11-1.98) 1.26 (0.90-1.75) 1.59 (0.85-2.97)
Previously married 0.30%* (0.19-0.48) 1.58*%  (1.10-2.26)  2.00*  (1.35-2.96) 1.01 (0.53-1.93)
Married/cohabiting 1.0 - 1.0 - 1.0 - 1.0 -
AOO of first alcohol use - - 1.01 (0.99-1.03)  0.90*  (0.87-0.94) -

of regular alcohol use - - - - - 0.94 (0.89-1.01)

Results are based on multivariate discrete-time survival model with person-year as the unit of analysis. OR, odds ratio; CI, confidence interval.
*Significant OR (P <0.05, two-sided test).

2010). Indeed, in the present study, age between 18 and 34 2009; Lee et al., 2009a). Overall, individuals with lower edu-
years was associated with most of the transitions analyzed, cation level were more likely to experience first alcohol use
but not with the transition from alcohol abuse to dependence, and transit towards regular use and abuse, and were less
similarly to reports from USA and China (Kalaydjian et al., likely to remit from alcohol dependence in Sdo Paulo and
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Table 2. Sociodemographic correlates associated with remission from alcohol abuse and dependence
Remission from alcohol abuse Remission from alcohol
(n=349) dependence (n=104)
Sociodemographic Sociodemographic category OR (95% CI) OR (95% CI)
Age (years) 18-34 18.20% (3.99-83.02) 1.93 (0.58-6.44)
35-49 5.28% (1.53-18.24) 1.72 (0.59-4.98)
50-64 1.91 (0.75-4.82) 1.28 (0.65-2.50)
65+ 1.0 - 1.0 -
Gender Female 1.11 (0.59-2.06) 1.20 (0.55-2.63)
Male 1.0 - 1.0 -
Student status Student 0.38 (0.10-1.48) 0.15 (0.02-1.40)
Non-student 1.0 - 1.0 -
Education level Low 0.93 (0.50-1.74) 0.35% (0.18-0.67)
Low-average 1.17 (0.68-2.04) 0.65 (0.27-1.53)
High-average 0.91 (0.56-1.50) 0.69 (0.34-1.40)
High 1.0 - 1.0 -
Marital status Never married 1.41 (0.80-2.47) 0.83 (0.45-1.54)
Previously married 1.26 (0.77-2.07) 1.31 (0.59-2.89)
Married/cohabiting 1.0 - 1.0 -
AOO of alcohol abuse 111 (1.07-1.16) 1.05* (1.01-1.08)

Results are based on multivariate discrete-time survival model with person-year as the unit of analysis. OR, odds ratio; CI, confidence interval.

*Significant OR (P <0.05, two-sided test).

USA, whereas education level was not a predictor for any of
the transitions in China. Conversely, student status presented
different associations among studies, reflecting the influence
of cultural and economic factors on alcohol use, as discussed
later in this section.

The importance of low education remaining as a strong
predictor of the transition from abuse to dependence was
further emphasized by the fact that it was also the only corre-
late negatively associated with remission from alcohol depen-
dence. Different explanations are plausible: (i) less education
could implicate in less access to information and AUD treat-
ment; (ii) as shown for substance use (Lee et al., 2009b),
alcohol use could be associated with early termination of
education and (iii) since education level is widely used as an
indicator of SES (Bloomfield et al., 2006), our results may
reflect the high exposure to alcohol of individuals with lower
SES, either by living in a region with a high concentration
of bars and liquor stores or by less restricted community
norms about alcohol use (Crum et al., 1993). Moreover, indi-
viduals who drop out of school or do not achieve their edu-
cational goals may be at increased risk for AUD by using
alcohol as a coping mechanism (Zucker, 2008).

Student status was only associated with the transition from
regular use to alcohol abuse in Sao Paulo, while it was
associated with all stages of alcohol use in the USA, where
college drinking is a major public health problem (Hingson
et al., 2009). In contrast, in China, where alcohol use in
school is strongly restricted, being a student was a protective
factor for the transition from alcohol use to regular use and
was more likely to remit from AUD (Lee et al., 2009a). The
Brazilian drinking culture is characterized by high alcohol
intake per occasion, drinking in public places and not drink-
ing with meals (Rehm and Monteiro, 2005). This is particu-
larly alarming among students, who are highly exposed to
alcohol in different ways: (i) there is no legal minimum
drinking age, and the only restriction in this matter, scarcely
enforced, is not to sell alcohol to persons <18 years old;
(i) no special license is required to sell alcohol and
(iii) usually, there is no specific restriction on alcohol use or

sale inside the University campus. This scenario is reflected
in studies showing that 10-20% of the students have at least
one episode of binge drinking (five or more drinks in a
single occasion) in the past month (Galduroz er al., 2010;
Vieira et al., 2007) and an increased trend in college drinking
(Stempliuk et al., 2005), which emphasizes the need for pre-
vention programs focusing this population.

Interestingly, being previously married was negatively
associated with the transition from never use to first alcohol
use, but positively associated with the transitions from ever
use to regular use and from regular use to abuse. This was
also observed in the USA (Kalaydjian et al., 2009), while in
China only the first association was reported (Lee ef al.,
2009a). The finding that marital disruption does not lead to
first alcohol exposure is rather difficult to contextualize due
to the lack of research regarding this association. Conversely,
it is well established that alcohol use is reduced by the tran-
sition to marriage, heavy drinking affects marital quality and
stability, and marriage disruption increases alcohol consump-
tion, heavy drinking and related problems (Dawson et al.,
2005a; Leonard and Eiden, 2007; Silveira et al., 2007; Scott
et al., 2009).

In our study, about half of all lifetime users initiated
alcohol use at 17 years old, and a clear cohort effect was not
found for AOO of first alcohol use, differently from previous
studies in Brazil (Galduroz er al., 2005; Laranjeira et al.,
2007; Vieira et al., 2007). However, none of these studies
assessed AOOs as time-dependent variables, what could
bring the mean age of first drinking artificially to an early
age.

The present study showed the association between early
AOO of first alcohol use and the transition from regular use
to abuse. Similar result was reported in USA, where also
early AOO of regular use was associated with the transition
from abuse to dependence (Kalaydjian et al., 2009). This last
association was not found in Sdo Paulo possibly due to the
later median AOO of regular use (25-26 years of age) con-
sistent with studies in which starting to drink later was
associated with developing alcohol dependence at an older
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age (Dawson et al., 2008; Hingson et al., 2006). Early drink-
ing has been considered a manifestation of a general vulner-
ability to high risk-taking behaviors (Prescott and Kendler,
1999; Zucker, 2008), being a non-specific/non-causal marker
of elevated risk for adult alcohol-related problems and AUD.
Nevertheless, because this association persists even after con-
trolling for family history of alcoholism, behavioral and per-
sonality characteristics, early exposure to alcohol might
increase its misuse due to alcohol effects on the developing
brain (Hingson et al., 2006; Pitkanen et al., 2005).

Remission from AUD in Sao Paulo was associated with a
later AOO of alcohol abuse, which is in agreement with
WMHS reports. Considering early AOO of AUD as a marker
of disorder severity, a later AOO of alcohol abuse would
increase the chance of remission (Kalaydjian et al., 2009; Lee
et al., 2009a). Moreover, remission from abuse was strongly
correlated with younger age, as also previously reported
(Kalaydjian et al., 2009). Senior alcohol abusers may present
more difficulties in remitting possibly due to the progression
of the disorder with increased severity. Importantly, there is
no complete accurate global term for the discontinuation of
alcohol use among individuals that previously met criteria for
AUD. There are variations among the studies regarding the
extent and type of remission (non-abstinent, abstinent, early,
partial and full), which lead to different remission rates and
correlates (Dawson et al., 2005b). Nevertheless, some corre-
lates of remission from AUD have been consistently reported
elsewhere and in the present study: later AOO of alcohol
abuse (Bischof et al., 2001; Dawson, 1996) and education
(Dawson, 1996; Schutte et al., 2003).

Some limitations of the study are worth mentioning. First,
although these data were collected from a highly hetero-
geneous population in Southeast Brazil, our findings cannot
be generalized to other Brazilian regions. Second, other corre-
lates as income and social deprivation could also be impli-
cated in the transitions across alcohol use stages, and this
should be included in future analyses. Third, the retrospective
estimates of AOO may be biased because respondents tend to
report experiences closer to the interview, even though infor-
mation was given to distinguish AOO for each stage. The
reliability and validity of highly retrospective self-reports
regarding lifetime drinking history have been shown (Koenig
et al., 2009), with no indication that rank ordering for differ-
ent events is affected, at least for tobacco use (Johnson and
Schultz, 2005). To deal with the autobiographical memory
limits, there were special probes for respondents who could
not recall the exact age of a given experience. For example,
one probe was ‘was it before your twenties?’ if the respondent
answered ‘yes’, the upper end of the range (20 years of age)
was used in analysis to give a consistently conservative,
lower-bound estimate (Kessler and Ustun, 2004).

Finally, in theory, it is possible to study three forms of
transitions in AUD: (i) ‘concurrent onsets of abuse and
dependence’, when the first DSM-IV non-dependent alcohol
abuse (NDAA) occurs for the first time during the same year
of life as the first DSM-IV alcohol dependence problem; (ii)
‘dependence before abuse’, when the first dependence
problem predates the first NDAA problem and (iii) ‘abuse
before dependence’, when the first NDAA problem predates
the first dependence problem. To explore all of them, ques-
tions regarding the AOO of the first NDAA problem and the
AOO of the first alcohol dependence problem were

compared. In the present study, there were too few examples
of the first two forms (~15% of the positive cases for both
AUD had concurrent onsets of abuse and dependence; ~10%
had dependence before abuse). For >75% of the individuals
who qualified for both AUD, the AOO value for the first
NDAA problem predated the subject’s separately assessed
AOO value for the first experienced dependence problem.
This allowed the transition analyses for the third form (abuse
before dependence); but not for the other two due to the few
cases. As previously reported, the transition from first
alcohol use directly to dependence or to AUD (abuse and
dependence, without imposing the DSM-IV hierarchy of
these disorders) is an interesting approach to avoid the issue
of dependence occurring before/in the same year of abuse
(Behrendt er al., 2008; Dawson et al., 2008), which should
be considered in future studies.

Despite these limitations, the SPMHS provided substantial
reliable information on the transitions throughout the full tra-
jectory of alcohol use by using an international validated
methodology. Moreover, the ‘ungated’ approach used herein
avoids the underestimation of dependence rates promoted by
the ‘abuse gate approach’ (Degenhardt ef al., 2007). In this
sense, it further provided estimates of alcohol use, related
disorders and remission in the largest Brazilian city.

In conclusion, the present study demonstrates in a
Brazilian population that qualitatively different correlates
may contribute during the different stages of progression of
alcohol use and disorders, with each transition being moder-
ated by more than one factor. Possibly, environmental or cul-
tural variables play a greater role in earlier phases of use,
whereas transitions to AUD are more influenced by biologi-
cal factors. In order to reduce early initiation of alcohol use,
educational programs in school settings combined with
family interventions are indicated (Spoth et al., 2005). For
the later transitions, efforts should reach individuals from
deprived areas of SPMA. Prospective research is therefore
necessary to minimize memory biases and confirm the
nature of associations for sociodemographic characteristics
across the full trajectory of alcohol use.
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