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ABSTRACT

Aims To examine the proportion of self-reported alcohol consumed by different gender and age groups in Brazil over
the past year, and to examine whether the ‘prevention paradox’ applies to Brazilian data on alcohol-related problems.
Design A multi-stage cluster sample, representative of the Brazilian household population. Setting This study was

conducted in Brazil between November 2005 and April 2006. Participants Respondents were aged � 14 years (n =
3007). Measurements Measures included past year estimates of (i) number of standard drinks, (ii) frequency of binge
drinking, and (iii) alcohol-related problems. Findings The survey response rate was 66.4%. The top 2.5% of the
drinkers by volume consume 14.9%, the top 5% consume 27.4% and the top 10% consume 44.2% of all alcohol
consumed in Brazil. Men consume 77.8% of the total alcohol, and 18–29-year-olds consume 40.3%. Individuals below
risky drinking guidelines for weekly volumetric intake account for 49–50% of all problem drinkers and 45–47% of all
problem types reported. Individuals who do not binge or who binge infrequently (1–3 times/year) account for 50–51%
of all problem drinkers and 45–46% of all reported problem types. Most binge drinkers are low-volume drinkers.
Conclusions Consistent with the prevention paradox literature, most drinking problems in Brazil are associated with
low or moderate drinking. Binge drinking accounts more clearly for the distribution of alcohol problems than total
volume consumed.
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INTRODUCTION

The distribution of alcohol consumption was described
by Ledermann [1] as following a log-normal curve, which
is independent of the level of consumption per capita in
the population. This log-normal distribution has been
seen in various countries [2,3]. Alcohol control policies
in public health are aimed at decreasing per-capita
consumption, which would shift the entire distribution to
the left, minimizing alcohol-related problems.

A second characteristic of alcohol consumption in
populations is that consumption is concentrated highly
in a small group of heavier drinkers at the extreme right
of the curve. In the United States and Sweden, 40% of all
alcohol is consumed by the top 5% and 10% of drinkers
by volume, respectively [4,5]. In Switzerland, the top

8% of the drinkers accounted for 50% of all alcohol
consumed [6]. Alcohol-related problems, however, are
distributed typically across a wider range of drinkers.
Named the ‘prevention paradox’ [7], the majority of
alcohol problems in a population are often attributable
to more moderate (but also more numerous) drinkers.
The finding has been replicated across a variety of differ-
ent types of social problems when using volume-based
definitions of heavy drinkers [8–10] (for exceptions,
see [11,12]) and holds in situations where problems
are related linearly to consumption (in contrast to
problems—such as cirrhosis—with more convex risk
functions [5,13]).

In retrospect, some researchers (e.g. [14]) have ques-
tioned just how paradoxical the prevention paradox is.
Roughly a decade after Kreitman’s seminal study,
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Stockwell et al. [15] showed that the paradox disappeared
when risk groups were defined by acute intoxication
episodes. Gmel et al. [8] demonstrated later that the
majority of high-risk binge drinkers actually met criteria
for moderate volumetric intake, and importantly, this
‘moderate volume, high binge’ group also accounted for
the majority of societal problems among all binge drink-
ers (the ‘second-order’ paradox). In the text below, the
phrase ‘prevention paradox’ is still used in describing
these types of findings out of convenience and for consis-
tency with the previous literature, although there may be
nothing paradoxical about the notion that light drinkers
occasionally binge. One of the key implications of pre-
vention paradox studies is that drinking pattern plays an
important role in the distribution of alcohol problems
in society.

Because of this key implication, there have been calls
for assessments of the paradox in cultures or subgroups
with unique patterns of drinking behavior (e.g. [14]).
However, investigations of the prevention paradox in
developing countries and emerging economies have not
been a major focus of research to date. The present
paper addresses this gap by examining the distribution of
alcohol consumption and the prevention paradox in a
national sample of individuals aged 14 years and older
in Brazil. The paper also examines whether the second-
order paradox [8,14]—the notion that alcohol problems
reported by binge drinkers are attributable primarily to
drinkers with lower levels of volumetric intake—can also
be found in the Brazilian data.

The Brazilian context

Brazil is the largest country in Latin America, with a
national territory of 8 511 925 km2 and a population of
190 million people [16]. It is the eighth largest economy
in the world by size, and is one of the four ‘BRIC’ coun-
tries (Brazil, Russia, India and China) identified by the
alcohol industry as having considerable potential for
market growth [17]. Annual consumption in Brazil is
6 liters per capita for individuals aged 15 years or older
[18,19], but because of relatively high abstention rates
(past year estimates are roughly 35% and 59% for men
and women, respectively; [20]), consumption among
drinkers is likely to greatly exceed 6 liters. There also is a
high prevalence of alcohol use disorders (12%; [20]). The
alcohol-attributable burden of disease in the two regions
of the Americas that include most Latin American coun-
tries [World Health Organization (WHO)’s Americas ‘B’
and ‘D’] varies between 8.6% and 17.3% for men and
2.2% and 4.1% for women [21]. As a comparison, the
world burden from men is 6.5% and for women is 1.3%
[21]. Because of this relatively high contribution to the
global burden of disease from alcohol in this region of the

world [22], studies of the distribution of consumption
and, in particular, of how alcohol problems are distrib-
uted across various risk groups, are needed to inform
national public health policy in these countries.

With regard to the prevention paradox and its rel-
evance in Brazil, a high rate of abstention goes hand-in-
hand with a relatively high rate of binge drinking. About
40% of Brazilian men and 18% of women 18 years of age
and older report binge drinking in the past year [20].
Given the close relationship between binge drinking
and alcohol problems, and the widespread occurrence
of binge drinking among drinkers in Brazil, it seems
reasonable to expect that alcohol problems here will be
distributed over a large base of drinkers. That is, drinking
indicators suggest that the first-order prevention paradox
will exist in Brazil and will largely be a consequence of the
high prevalence of binge drinking among both light and
heavier drinkers (Gmel’s second-order paradox).

In the present study, we characterize the distribution
of alcohol consumption in Brazil by level of consumption.
We also examine whether the prevention paradox applies
to alcohol problems in Brazil. Our analyses expand on
previous prevention paradox studies in two ways. First,
we examine volume and binge risk groupings at a finer
level of precision than previous reports, which have been
limited in their ability to discriminate degrees of risk due
to use of binary risk groupings. For example, individuals
above risky drinking guidelines [23] but not extreme
in their intake (e.g. the top 10%) may nevertheless con-
tribute substantially to problems in society. Secondly,
we examine whether the prevention paradox applies
to dependence problems. Although previous studies have
focused largely on social problems, Poikolainen et al. [24]
and Stockwell & Gruenewald [25] found evidence of
the prevention paradox for deaths attributable to alcohol
diagnoses (including dependence) and signs of depen-
dence in adolescents, respectively. No studies, however,
have examined the applicability of the prevention
paradox to specific dependence problems in the general
population, in Brazil or elsewhere.

METHODS

Sample and data collection

The study sample is part of the first Brazilian National
Alcohol Survey (BNAS), conducted by the Universidade
Federal of São Paulo’s Unidade de Alcool e Outras Drogas
(UNIAD). Between November 2005 and April 2006,
a multi-stage cluster sampling procedure was used to
interview 3007 individuals aged 14 years and older from
the Brazilian household population (for additional details
on the sampling design, see [20]). The survey response
rate was 66.4%.
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After respondents provided consent, 1-hour face-to-
face interviews were conducted in respondents’ homes
by trained interviewers using a standardized question-
naire. A total of 2522 interviews were conducted with
respondents aged 18 years or older and 485 interviews
were conducted with respondents aged 14–17 (adoles-
cent oversample). Analyses on the distribution of alcohol
consumption are based on responses to questions about
annual volume of alcohol consumed from 1380 res-
pondents reporting at least one drink of alcohol in the
past year (no missing data). Analyses on the prevention
paradox are based on 1334 respondents who provided
valid responses to questions about both volume and
the frequency of binge drinking in the past year (missing
due to refusal or unknown: n = 46). In all analyses, the
adolescent sample was appropriately downweighted to
reflect its true representation in the Brazilian national
population.

Measurements

Average number of drinks per year

Alcohol consumption was estimated with a ‘graduated
frequencies’ approach [26,27], where respondents esti-
mate the frequency with which they consume various
quantities of alcohol. Questions covered any type of
alcohol (‘all kinds of alcoholic beverages combined’)
and the referenced time-frame was the past year. Overall
alcohol consumption (number of standard drinks per
year) was computed by multiplying the self-reported
frequency by the corresponding quantity.

Frequency of binge drinking in the past year

This was defined as drinking four (five for men) or more
drinks per occasion within a 2-hour period in the past
year. A drink was defined as a 5-ounce glass of wine, a
12-ounce can of beer or a 1.5-ounce shot of liquor.

Alcohol-related problems in the previous year

A total of 14 alcohol-related problems were covered
with 28 questions in a dichotomous yes–no response
format. Questions asked whether specific types of prob-
lems occurred during or as a direct result of drinking
within the last year. Social consequences included bellig-
erence, police problems, accidents, health-related prob-
lems, problems with spouse, problems with other people,
work-related problems and financial problems. Alcohol
dependence-related problems included the salience of
drinking, need to drink, increased tolerance, impaired
control, withdrawal symptoms and prolonged intoxica-
tion. Both sets of problems had a unifactor structure
with acceptable reliability (social: a = 0.75; dependence:
a = 0.76): To compare with other studies, these summed

scales were dichotomized for cross-tabulation with
risk groupings described below. The summed scales (rep-
resenting the total number of distinct problem types
experienced in the last year) were used in additional
cross-tabulations to assess the distribution of the number
of problem types across risk groups.

Drinkers’ classification

Expanding on previous assessments of the prevention
paradox (e.g. [8,9,24]), we first split drinkers into three
groups by volume categories. ‘Low-risk’ drinkers were
below NIAAA risky drinking guidelines for weekly volume
(i.e. no more than seven or 14 drinks per week for females
and males, respectively). ‘Moderate-risk’ drinkers were
above these guidelines but not in the top 10% of
the volume distribution. ‘High-risk’ drinkers were in the
top 10% of the volume distribution. Cut-points for the
top 10% were gender-specific. Secondly, drinkers were split
into three binge groups: ‘low-risk’ drinkers had not binged
(defined above) in the past year; ‘moderate-risk’ drinkers
binged one to three times in the past year and ‘high-risk’
drinkers binged four or more times in the past year. The
latter two groups correspond roughly to the two upper
quartiles of the binge distribution. Use of an absolute
criterion for binge drinking (rather than a relative crite-
rion such as the top 10%) is justified by the key finding
from the prevention paradox literature that alcohol-
related problems are linked more closely to episodes of
binge drinking than to measures of volume consumed
over extended intervals. Thirdly, these two classification
schemes were combined to form nine groups, representing
all factorial combinations of the three-way risk groupings
for volume and binge noted above.

Statistical analyses

STATA version 11.0 [28] was used for all analyses, which
accounted for the complex sampling characteristics of
the data. Analyses were conducted on data weighted
to correct for unequal probabilities of selection into the
sample, and a post-stratification weight was applied to
correct for non-response and adjust the sample to known
population distributions on demographic variables (edu-
cation, age, gender and region of the country) according
to the Brazilian Census of 2000 [16]. Cross-tabulations
were used to examine the distribution of problem drink-
ers and number of problem types across different risk
groups. The extent to which lower-risk groups account
for drinking problems is dependent upon both the condi-
tional problem risk within risk groups as well as the rela-
tive size of the risk groups [13]. To complement the tables
examining risk groupings and examine conditional
problem risks at an even finer level of precision, we used
logistic regression to assess independent associations
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of continuous versions of the volume and binge vari-
ables with social and dependence-related problems. The
interaction effect of binge drinking and volume of drink-
ing was also tested.

RESULTS

The distribution of alcohol consumption

Alcohol consumption in Brazil is concentrated highly in
a small group of heavy drinkers (Table 1). The top 2.5%
of the drinkers in Brazil consumed 14.9% of all alcohol
consumed in the country in the past year, the top 5%
consumed 27.4% and the top 10% consumed a little less
than half (44.2%). By gender, men consumed 77.8% and
women consumed 22.2% of all alcohol consumed. By
age, 14–17-year-olds, who are under the legal drinking

age of 18 in Brazil, drank 6% of the total alcohol con-
sumed. Those aged 18–29 years drank the largest propor-
tion (40.3%) and the next two groups, aged 30–39 and
40–49 years, consumed similar proportions (20.4% and
19.3%, respectively). The two oldest groups, aged 50–59
and 60 years and older, also consumed similar propor-
tions (7.6% and 6.5%, respectively).

The prevention paradox

For volume, roughly one-fifth of drinkers in the low-
risk group exhibited a social or dependence problem
(Table 2), and each of these risks more than doubled for
the moderate-risk group. For high-risk drinkers, slightly
fewer than two-thirds exhibited a social/dependence
problem. Of all drinkers reporting a social or dependence
problem, roughly half (49–50%) were low-risk.

Table 1 Cumulative percentage of alcohol consumed and the relative contribution of gender and age groups: Brazil 2006 (n = 1380).

Drinks/year Percentile group

Cumulative percentage consumed

Overall Males Females 14–17 18–29 30–39 40–49 50–59 60+

0–4 100 100.00 77.81 22.19 5.98 40.25 20.35 19.27 7.61 6.54
4–13 90 99.97 77.80 22.16 5.98 40.25 20.34 19.26 7.61 6.54
13–37 80 99.80 77.74 22.06 5.96 40.20 20.31 19.23 7.58 6.51
37–90 70 99.30 77.52 21.78 5.91 40.04 20.18 19.15 7.55 6.46
90–180 60 98.03 76.82 21.21 5.81 39.45 19.95 18.98 7.44 6.40
180–301 50 95.18 75.20 19.98 5.68 38.39 19.38 18.40 7.26 6.07
301–495 40 89.99 72.15 17.84 5.33 36.71 18.20 17.34 6.69 5.73
495–709 30 81.70 66.63 15.06 4.93 33.30 16.55 15.67 6.11 5.14
709–851 25 75.21 61.59 13.62 4.19 31.28 14.68 14.26 5.74 5.06
851–1099 20 67.00 54.64 12.36 3.85 28.56 13.24 12.40 4.41 4.55
1099–1336 15 56.57 45.87 10.70 3.13 24.17 11.66 11.11 2.86 3.63
1336–1950 10 44.16 36.94 7.22 2.64 19.31 7.65 9.31 2.22 3.02
1950–2568 5 27.38 22.30 5.08 2.23 10.12 4.68 6.32 1.80 2.22
2568+ 2.5 14.85 13.08 1.77 1.28 2.55 2.03 5.90 1.80 1.29

Table 2 Prevalence of problem drinkers and proportion of reported problems by volume risk categories: Brazil 2006.

Percentage of drinkers with one or more
problems by volume risk categories

Percentage of low- and
moderate-risk drinkers
among all problem drinkers

Percentage of problem types
attributable to low- and
moderate-risk drinkers

Low-risk Moderate-risk High-risk Total Low-risk Moderate-risk Low risk Moderate-risk

Social problems 18% 42% 63% 27% 49% 26% 47% 23%
Unweighted ratio (182/990) (80/206) (84/138) (346/1334) (182/346) (80/346) (376/771) (174/771)

Dependence problems 22% 51% 69% 32% 50% 27% 45% 24%
Unweighted ratio (200/990) (94/206) (93/138) (387/1334) (200/387) (94/387) (389/821) (199/821)

‘Percentage of drinkers with one or more problems by volume risk categories’ corresponds to the probability of having a problem for each of the three
volume classifications; ‘percentage of low- and moderate-risk drinkers among all problem drinkers’ corresponds to the probability of being a low- or
moderate-risk drinker given that at least one problem occurred; ‘percentage of problem types attributable to low- and moderate-risk drinkers’ corre-
sponds to the sum of problem types among low- and moderate-risk groups, respectively, divided by the sum of problem types reported by all drinkers;
‘low-risk’ drinkers are in the bottom 90% of the volume distribution and are also within National Institute on Alcohol Abuse and Alcoholism (NIAAA)’s
safe drinking guidelines. ‘Moderate-risk’ drinkers are in the bottom 90% but exceed NIAAA guidelines. ‘High-risk’ drinkers are in the top 10% of the
volume distribution.

Prevention paradox in Brazil 63
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Moderate-risk drinkers constituted roughly one-quarter
of all social/dependence problem drinkers. These findings
were largely mirrored in the results for total problem
types (final two columns of Table 2), although the contri-
butions of the two lower-risk groups are slightly lower
(e.g. 45–47% for low risk).

Roughly 12–13% of non-binge drinkers (low-risk)
reported a social/dependence problem (Table 3). Social
problem prevalence increased to 29% and 52% for
moderate- and high-risk binge drinkers, respectively. For
dependence, prevalence increased to 37% and 60% for
moderate- and high-risk binge drinkers, respectively. As in
previous studies, a binge criterion weakened the paradox,
but a non-trivial proportion of problem drinkers (roughly
20%) occurred among non-binge drinkers (‘low-risk’).
Moderate-risk binge drinkers made up roughly an addi-
tional 30% of these problem drinkers. Together, low- and
moderate-risk binge groups accounted for roughly half
(50–51%) of all social/dependence problem drinkers. As
with volume, these findings were largely mirrored in
the results for total problem types, but the contribution of
the two lower-risk binge groups was slightly lower
(45–46%).

Data are presented by both volume and binge in
Table 4. Problem prevalence in the various groups gener-
ally followed a sensible trajectory, with problem risk
increasing for respondents at higher levels of either
volume or binge risk. Among binge drinkers (moderate-
and high-risk columns), the lowest volume group
accounted for 18 + 17 = 35% of all social problem drink-
ers, the moderate volume group accounted for another
6 + 14 = 20% and the high volume group accounted for
5 + 19 = 24%. Respective numbers for dependence
problem drinkers were 36%, 23% and 23%. In other
words, across both problem domains, low-volume binge
drinkers made up the largest share of problem drinkers,
and binge drinkers in lower-risk volume categories com-

bined accounted for over 50% of problem drinkers. The
second-order paradox therefore holds. Also, this table
illustrates that low-volume drinkers made comparable
contributions to the total number of problem drinkers,

Table 3 Prevalence of problem drinkers and proportion of reported problems by binge risk categories: Brazil 2006.

Percentage of drinkers with one or
more problems by binge risk categories

Percentage of low- and
moderate-risk binge drinkers
among all problem drinkers

Percentage of problem types
attributable to- low and
moderate-risk binge drinkers

Low-risk Moderate-risk High-risk Total Low-risk Moderate-risk Low-risk Moderate-risk

Social problems 12% 29% 52% 27% 21% 29% 16% 29%
Unweighted ratio (77/655) (107/367) (162/312) (346/1334) (77/346) (107/346) (138/771) (227/771)

Dependence problems 13% 37% 60% 32% 19% 32% 15% 31%
Unweighted ratio (72/655) (130/367) (185/312) (387/1334) (72/387) (130/387) (131/821) (259/821)

‘Percentage of drinkers with one or more problems by binge risk categories’ corresponds to the probability of having a problem for each of the three binge
classifications; ‘percentage of low- and moderate-risk binge drinkers among all problem drinkers’ corresponds to the probability of being a low- or
moderate-risk binge drinker given that at least one problem occurred; ‘percentage of problem types attributable to low- and moderate-risk binge drinkers’
corresponds to the sum of problem types among low- and moderate-risk binge groups, respectively, divided by the sum of problem types reported by all
drinkers; ‘low-risk’ corresponds to zero binge occasions in the past year; ‘moderate-risk’ and ‘high-risk’ approximately reflect the upper two quartiles of
the binge distribution and correspond to one to three and four or more binge occasions, respectively.

Table 4 Prevalence of problem drinkers by volume and binge
risk categories.

Volume risk

Binge risk

Low Moderate High

Social problems
Low

% with a problem 9% 26% 38%
Unweighted n 590 247 153
% of all problem drinkers 14% 18% 17%

Moderate
% with a problem 42% 29% 52%
Unweighted n 49 77 80
% of all problem drinkers 6% 6% 14%

High
% with a problem 27% 47% 78%
Unweighted n 16 43 79
% of all problem drinkers 1% 5% 19%

Dependence problems
Low

% with a problem 11% 31% 46%
Unweighted n 590 247 153
% of all problem drinkers 14% 18% 18%

Moderate
% with a problem 33% 44% 65%
Unweighted n 49 77 80
% of all problem drinkers 4% 8% 15%

High
% with a problem 25% 57% 82%
Unweighted n 16 43 79
% of all problem drinkers 1% 6% 17%

See Tables 1 and 2 for definitions of volume and binge risk categories;
unweighted n corresponds to the unweighted number of respondents in
the risk grouping defined by each cell.
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regardless of binge risk. Moderate- and high-volume
groups showed more of a gradient, with the largest con-
tributions coming from high-risk binge drinkers. Identical
patterns were seen for total problem types (data not
shown).

The association of binge and volume with social and
dependence-related problems

For the multiple logistic regression, we rescaled the con-
tinuous volume and binge measures from a yearly to a
weekly time-scale to facilitate coefficient interpreta-
tion. Both binge [odds ratio (OR) = 3.3; 95% confidence
interval (CI) = 1.4–7.4] and volume (OR = 1.07; 95%
CI = 1.05–1.08) were associated independently with
social problems, and the interaction effect of these two
variables was significant (OR = 0.98; 95% CI = 0.97–
0.99). The same results were found for dependence prob-
lems, with both binge (OR = 3.9; 95% CI = 1.4–10.4),
volume (OR = 1.08; 95% CI = 1.06–1.10) and their
interaction (OR = 0.98; 95% CI = 0.97–0.99) reaching
significance. The results indicate that among low-risk
volume drinkers, problem risk increases by a factor of 3.3
or 3.9 for each additional binge occasion per week. The
negative coefficient for the interaction term, however,
indicates that this effect weakens slightly at higher levels
of volumetric intake. This mirrors trends seen with the
cruder risk categories depicted in Table 4: for example, for
low-volume risk, social problem risk increases by a factor
of about 4 across binge categories, but by a factor of 3 for
the high-risk volume group.

DISCUSSION

The distribution of alcohol consumption

The distribution of alcohol consumption in Brazil is
highly concentrated, but slightly less so than in other
countries. For instance, the top 2.5% and 5% of the
drinkers by volume in the United States account for
about 25% and 42%, respectively, of that country’s total
alcohol consumption [29]. In Brazil, the same groups
consume roughly 15% and 27% of all alcohol. Gender
and age breakdowns, however, are comparable, with men
consuming just over 75% of all alcohol in both countries
and 18–29-year-olds consuming more than other age
groups (Brazil: 40%; United States 44%). These findings
provide important information for alcohol policy develop-
ment in Brazil. The high proportion of alcohol consumed
by males and younger ages is consistent with findings
from previous analyses of these data which show that the
rate of abuse or dependence is 19% among males and
19% among people aged 18–24 years [20]. In 2002, the
rate of abuse or dependence was 12.4% and 16.2%

among US males and 18–29-year-olds, respectively [30].
Similarly, in Brazil the prevalence of binge drinking is
four times higher in younger age groups than in individu-
als aged 60 or older [20].

As in other countries, in Brazil binge drinking is a risk
factor for acute alcohol problems such as car crashes,
particularly in younger age groups [31,32]. The estab-
lishment of epidemiological surveillance of emergency
room admissions is therefore an excellent way to monitor
alcohol consequences in this group. The present results
also suggest that 6% of consumed alcohol is drunk by
individuals under the legal drinking age in Brazil. Other
research has shown that this age group reports high
exposure to alcohol advertising [33], a factor linked to
intentions to drink and purchase alcohol [34,35] and
to consumption [36,37], and relatively little exposure to
alcohol prevention messages. Thus, besides the provision
of treatment, brief interventions and lower legal blood
alcohol content (BAC) level, other alcohol control policies
such as control of marketing by the alcohol industry are
also important to consider and enforce in Brazil.

The prevention paradox

The prevention paradox as described by Kreitman [7] and
the second-order paradox [8,9,14,15] are present in
Brazil. By a volume criterion, the majority of the problem
drinkers are at lower levels of risk. Alternatively, for a
binge criterion the majority of problem drinkers are binge
drinkers, most of whom are at lower levels of volumetric
risk. This also indicates that pattern of consumption—
not volume alone—has an important association with
problems in Brazil, as elsewhere. The regression model
supported this as well, where both volume and binge were
independently associated with problems.

Findings of a first- and second-order paradox for
dependence problems might seem counterintuitive,
particularly with respect to classical conceptions of
addiction as a chronic, progressive condition emerging
after many years of sustained, high-volume drinking
[13]. In this regard, it is important to note that depen-
dence problems—not dependence diagnoses—were ana-
lyzed: people were considered ‘problem’ cases even if they
exhibited one problem. Consequently, low-severity cases
can make substantial contributions to total problem
counts. Consistent with this, inspection of the number of
problem types reported (data not shown) revealed that
more than half of problem drinkers reported two or fewer
dependence problems, regardless of risk category. These
findings are also consistent with general population data
outside Brazil, which show that although they are not
a majority, a considerable number of moderate drinkers
with and without a history of bingeing report problems
associated with alcohol dependence (see for instance
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[38]). When taking into account the large size of these
low-risk groups, the relatively isolated problem epi-
sodes seen among people at lower levels of severity add
up quickly, contributing to a prevention paradox for
dependence. These results are also consistent with studies
that have analyzed dependence problems indirectly or in
specific subgroups [24,25].

Strengths of the present study are that it was based on
a representative sample of the Brazilian population, used
face-to-face interviews and achieved a good response rate
(66.4%). Measures of consumption, binge and problems
were also based on the same 12-month time-frame. Most
of the roughly 33% who were not interviewed lived in
unreachable, gated and closed condominiums in large
metropolitan areas in Brazil. If these respondents are
different from those who were interviewed, the findings
may not fully represent drinking and alcohol problems
in Brazil. Although we used measures of the number of
problem types reported, this is not equivalent to the fre-
quency or severity of alcohol-related problems. If specific
problems differentially reflect overall severity (i.e. the
items do not exhibit a parallel factor structure; [39]), the
sum of problem types may not be an appropriate proxy
for problem severity (but see [8]). In addition, respon-
dents may have under-reported some of the behaviors
under analysis. If under-reporting is higher in a parti-
cular group than in others, this could affect the results
reported. In particular, if the extent to which self-
reported consumption underestimates actual consump-
tion is more pronounced in heavier drinkers, higher-risk
groups may account for more of the total alcohol con-
sumed as well as more problems (as a result of underes-
timating the size of higher-risk groups), which would
make the prevention paradox (for volume) appear more
extreme than it actually is. Finally, the data under analy-
sis are cross-sectional in nature and therefore limit the
ability to draw causal inferences from the data.

With these results and caveats as a background, what
types of alcohol control policies should be implemented
in Brazil? First, the discussion of the proportional dis-
tribution of volume of drinking across gender and age
groups in Brazil, above, suggests that a comprehensive
approach is necessary. That is, strategies targeting spe-
cific population groups as well as general alcohol control
policies directed at the population as a whole are indi-
cated. This approach has been proposed in the literature
[34], in accordance with the variety and complexity
of the alcohol problems that need to be prevented. It is
also supported by the present analyses on the prevention
paradox in Brazil, which suggest that general alcohol
control policies directed at lowering per-capita consump-
tion in the population (such as taxation and control of
alcohol availability) are warranted. Combined with the
relatively high prevalence of binge drinking in Brazil, the

close link between both social and dependence problems
to episodes of acute intoxication suggests that policies
targeting binge drinking behavior may also be useful, for
both specific population groups (e.g. adolescents and
young adults) and in the general Brazilian population. It
is worth noting here that although individuals who did
not binge (‘low-risk’ in Table 3) made the smallest contri-
bution of the three binge risk groups to problem drinkers
and problem types, their contribution was not trivial. For
example, policies targeting binge drinking exclusively
would miss 21% of social problem drinkers, suggesting
again that global and multi-faceted approaches are war-
ranted. Because of the relatively high binge prevalence
among light drinkers (a recurrent finding in prevention
paradox studies; e.g. [8,40]), global policy recommenda-
tions can be grounded in the sheer prevalence of risky
drinking patterns alone (as opposed to being motivated by
anything paradoxical). Similar arguments have been pro-
posed by Stockwell and colleagues [15,41]. Policy choices
must also reflect the Brazilian social context, as they must
be accepted by the population and must also depend
on their level of effectiveness. Public opinion surveys
on alcohol control policies show that most Brazilians
support limiting hours and places of sale, banning
alcohol advertisements on TV, and increasing taxes on
alcoholic beverages [42]. Brazilian data on policy effec-
tiveness are already available for some policies, such as
hours of sale [43] and control of alcohol advertising [33],
but more needs to be conducted in the area of policy
evaluation. In conjunction with recent national policy
initiatives such as the aforementioned reduction in legal
BAC level, the country appears to be interested and has
the wherewithal to implement alcohol control policies
to minimize drinking problems in the population.
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