
1
REV BRAS EPIDEMIOL 2020; 23: E200089

ABSTRACT: Objective: To investigate the association between the alcohol outlet density in residential areas and 
the current and lifetime alcohol consumption, adjusted for individual and family factors. Method: Information 
from a three-stage household stratified probabilistic cluster sampling survey (census tract, household, adult and 
adolescent), conducted in Belo Horizonte, Brazil (“Health in BH”, 2008-2009) and data of  the establishments 
were obtained from official sources and subsequently georeferenced. The outcome was the adolescents’ report 
of  current and lifetime alcohol consumption. The exposure variable was the alcohol outlet density, defined as 
the number of  establishments within a 200-meter range from the adolescents’ residence. The association was 
estimated by Poisson regression adjusted by individual and family variables. Results: In total, 601 adolescents 
aged 14 to 17 years were included in this study. Of  these, 53.3% were males and 71.0% lived in a family with 
income up to five minimum wages. The prevalence of  lifetime alcohol consumption was 57.0% (95%CI 
51.5 – 62.6) and the current was 11.9% (95%CI 8.7 – 15.0). The multivariate analysis showed a significant 
association between current alcohol consumption and density of  snack bars (PR = 1.13; 95%CI 1.03 – 1.24), 
bars (PR = 1.21; 95CI% 1.05 – 1.38), and restaurants (PR = 1.11; 95%CI 1.02 – 1.21). Significant interactions 
between density of  establishments with sex and age were found. Conclusion: Current alcohol consumption 
may be enhanced by the availability of  some types of  establishments located within a range of  200 meters 
from the adolescents’ residence. 
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INTRODUCTION

Alcohol is considered a psychoactive substance and its abuse can be identified as one of  
the main risk factors for populational health. In 2016, it was the cause of  5.3% of  all deaths 
worldwide, overcoming diseases such as tuberculosis, human immunodeficiency virus 
(HIV)/acquired immunodeficiency syndrome (AIDS), and diabetes1. Policies aimed at reg-
ulating alcohol consumption have improved globally, but still do not provide populations 
with effective protection against the damage caused by alcohol1.

About 2.3 billion people in the world currently drink alcohol. In the case of  adoles-
cents – individuals aged 10 to 19 years2 – it can reach 26.5% among the aged 15 to 19 years1. 
Despite prohibitive laws, adolescents find little difficulty in accessing this substance3. Facilitators 
are often related to individual and family characteristics4,5, as well as to the characteristics 
of  the environment in which they operate6,7.

Access to drinking occurs primarily through the influence of  parents, in the case of  
young adolescents8. As they get older, the neighborhood assumes this role because there 
are commercial establishments selling drinks in their housing area8-10.

The physical availability of  places for the sale of  alcoholic beverages has the potential to 
influence the demand for alcohol consumption, although international studies, investigating the 
association between alcohol outlet density in the neighborhood and alcohol consumption by 
adolescents, have reported divergent results of  positive effects7,11-14 and even no association15,16.

RESUMO: Objetivos: Investigar a associação entre a densidade de estabelecimentos de venda de bebidas alcoólicas 
no entorno da residência dos adolescentes e a prevalência de consumo de álcool na vida e atual, ajustado por fatores 
individuais e familiares. Métodos: As informações provêm da pesquisa domiciliar por amostragem probabilística 
estratificada e por conglomerados em três estágios (setor censitário, domicílio, adulto e adolescente), realizada em 
Belo Horizonte, Brasil (Saúde em Beagá, 2008-9) e de fontes oficiais de estabelecimentos que comercializam bebidas 
alcoólicas, devidamente georreferenciados. O desfecho foi o autorrelato de consumo de álcool na vida e atual pelos 
adolescentes. A variável de exposição foi a densidade de estabelecimentos definida como número de locais de venda 
de bebida dentro do buffer de 200 metros da residência dos adolescentes. A associação foi estimada pela regressão de 
Poisson ajustada por fatores individuais e familiares. Resultados: Participaram 601 adolescentes de 14–17 anos; 53,3% 
eram homens e 71% tinham renda familiar até cinco salários mínimos. A prevalência de consumo de álcool na vida 
foi de 57,0% (intervalo de confiança de 95% — IC95% 51,5 – 62,6) e o atual de 11,9% (IC95% 8,7 – 15,0). Na análise 
multivariada, verificou-se associação significativa entre o consumo atual de bebidas alcoólicas e a densidade de lanchonetes 
(razão de prevalência — RP = 1,13; IC95% 1,03 – 1,24), bares (RP = 1,21; IC95% 1,05 – 1,38) e restaurantes (RP = 1,11; 
IC95% 1,02 – 1,21). Interações significativas entre densidade de estabelecimentos com sexo e idade foram encontradas. 
Conclusão: O consumo atual de álcool pode ser potencializado pela presença de alguns tipos de estabelecimentos 
localizados no buffer de 200 metros da residência dos adolescentes. 

Palavras-chave: Consumo de álcool por menores. Transtornos relacionados ao uso de álcool. Vizinhança. Saúde 
urbana.
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In Brazil, to our knowledge, there is still a gap in studies that explore the availability 
of  commercial establishments selling alcoholic beverages and consumption by the young 
population3,9,10, despite the strong presence of  such places open at any time of  the day or 
night9,10. The reduction of  such establishments can be considered a highly effective strategy 
to reduce alcohol consumption and related problems1,9. Thus, the fragile legislation and the 
apparent ease in access to drink, associated with a relative absence of  studies in the Brazilian 
context, can directly affect the planning and evaluation of  health campaigns and policies.

Therefore, the present study aimed to investigate the association between the alcohol 
outlet density in the vicinity of  adolescents’ residential area and the prevalence of  lifetime 
and current alcohol consumption, adjusted for individual and family factors.

METHODS

TYPE OF STUDY AND SAMPLE DESIGN

The data come from the study “Saúde em Beagá” (“Health in BH”), a home-based health 
survey conducted by the Belo Horizonte Observatory for Urban Health and the Medical School 
of  Universidade Federal de Minas Gerais (OSUBH/FM/UFMG), August 2008 to February 2009.

We adopted a probabilistic sample, stratified by the index of  vulnerability to health and 
by clusters in three stages (census tract, household, adult, and adolescent when there was at 
least one). In each household, an adult was randomly selected and invited to participate in 
the research. If  there was an adolescent in the house, he/she would be also invited to par-
ticipate. In total, 4,408 interviews were carried out with adults and 1,042 interviews with 
adolescents aged 11 to 17 years old; 434 aged 11 to 13 years old; and 608 aged 14 to 17 years 
old. More details about the survey are to be found in previous works17-19.

For data collection, two instruments were used, one for adults and one for adolescents. 
The adult questionnaire had questions addressing the socioeconomic domain, social deter-
minants of  health, health, habits, and behaviors. The one aimed at adolescents had ques-
tions fitting each age group. For all age groups, aspects related to access to material goods, 
education, relationships with parents and friends, health-related habits and behaviors, and 
subjective well-being were addressed. Only for the 14-17 age group were added questions 
related to alcohol consumption. That being said, for this study, we will consider only the 
sample with participants in this age group20.

OUTCOME VARIABLES

As outcome variables, the following questions were considered: “Have you ever had 
alcohol? (yes; no)”, to determine lifetime consumption; and “Do you currently have alco-
hol? (yes; no)”, to assess current consumption.
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EXPOSURE VARIABLES

The alcohol outlet density, such as supermarkets, mini-markets, bakeries, liquor stores, 
cafeterias, bars, and restaurants, was defined as the number of  places in a 200-meter range 
surrounding the interviewee’s residence. To calculate the number of  establishments in this 
range, the geographic coordinates of  the residence of  each adolescent and of  the establish-
ments were plotted in a shape using the ArcGIS 10.3 software. Then, around each point rep-
resenting a residence, circular buffers of  the Euclidean type measuring 200 meters in radius 
were drawn. The 200-meter range was primarily chosen because the value was more recur-
rent, repeated in two different studies12,15; secondly, because a study21 using data also from 
the study “Saúde em Beagá” identified that for 57.8% of  the participants, “neighborhood” 
was limited to the nearby houses until the end of  the block. Within each buffer, establish-
ments were counted by type.

The data referring to establishments comply with the National Classification of  Economic 
Activities (CNAE) standards and were made available in 2011 by the Secretariat of  State 
Revenue, by the Superintendence of  Collection and Tax Information and by the Directorate 
of  Economic and Tax Information of  Minas Gerais. The information of  the establishments 
was georeferenced based on postal codes, in which the addresses were crossed with the lat-
itude and longitude positioning coordinates obtained from the global positioning system 
(GPS)22. The coordinates were obtained using the centroid of  the street that corresponded 
to the postal code of  each establishment.

ADJUSTMENT VARIABLES

The adolescents’ individual variables were: age (years); sex (female; male); bullying 
(“Have you ever suffered any kind of  intimidation, offense, aggression or persecution with 
insistence, making you feel humiliated or scared?”; yes, no); participation in fights (“In the 
last year, did you get into any fights where someone was hurt?”; yes, no); difficulty interact-
ing with colleagues (“Do you feel awkward or uncomfortable in situations such as parties 
or groups?”; yes, no); nice and helpful friends (“Do you find your colleagues or friends nice 
and helpful?”; yes, no); cigarette use in life (“Have you ever smoked cigarettes?”; yes, no); 
current cigarette use (“Do you smoke?”; yes, no); studying in 2008 (“Are you studying this 
year, in 2008?”; yes, no); failed school year (no/not studying, yes; variable obtained from 
the comparison between the grade declared by the interviewee and that expected for their 
age); type of  school (“About the school you attend; not currently studying, public school, 
private school); satisfaction with school life (“About the school you attend, you”: like it a 
lot, like it a little, do not like it/not currently studying); participation in any organization 
(“Do you participate in any type of  organization or groups (church; volunteer/community 
work; school guild; student bodies; others)?”; yes, no).
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Family variables were: family fights/arguments (“Usually, there are fights/arguments within 
families. Comparing your family with others you know, what would you say about your fam-
ily?”; there is no fight, little fight, we fight a lot); feeling loved (“My parents or those who raised 
me, make me feel loved and cared for:”; yes, no); parents at home (“Who are the people who 
live with you?”; mother and father, father, mother, others); talk time with parents (“In general, 
how often does your father or mother or who raises you spend time talking to you (in person, 
on the phone or on the internet)?”; never, rarely, sometimes, always); education of  the head 
of  the family (“Up to which grade did the head of  this household attend school?” the answer 
options were converted into years of  study: 0 to 4, 5 to 8, 9 to 11, 12 years or more); adult who 
drinks (“Do you consume alcohol?”; yes, no); family income (“Counting all the money that all 
residents of  this house receive, the total is:”; <2, 2 to 3, 3 to 5, 5 to 10, ≥10 minimum wages).

DATA ANALYSIS

Initially, prevalence and 95% confidence intervals (95%CI) of  current and lifetime alco-
hol consumption among adolescents was estimated. Then, using univariate analysis with 
estimates of  prevalence ratios (PR) and calculation of  the respective confidence intervals, 
we verified which of  the individual and family explanatory variables and alcohol outlet den-
sity were associated with alcohol consumption. Variables with a p-value less than or equal 
to 0.20 were included in the multivariate model.

In the multivariate model, sex and age variables were used as adjustment factors. The hier-
archical entry of  the variables in blocks was adopted, with adjustment factors first, followed 
by individual and family variables. For each variable included, we checked whether the asso-
ciation with alcohol consumption was significant. If  not, it was excluded from the model. 
The final model included the density of  establishments. Because of  the collinearity between 
the types of  establishments, we decided to adjust a separate multivariate model for each 
density of  establishment. Poisson regression with robust variance was used in all analyses. 
Analyses were made separately for lifetime and current consumption.

Finally, the possible multiplicative interactions between the variables sex, age, and density 
for each type of  establishment were evaluated. The PR of  alcohol consumption was estimated, 
according to the variables with significant interaction, considering the adjustment for the 
other factors included in this analysis. The results of  the interactions were presented in graphs.

For the interpretation of  the results, we considered a significance level of  5%. The anal-
yses were performed using the Stata software, version 12.0 (StataCorp LP, College Station, 
United States). The complex design of  the sample and the weighting factors were incorpo-
rated into the analysis.

The study was approved by the UFMG Ethics and Research Committee (ETIC Process 
Nº. 253/06). Participants were informed about confidentiality and all characteristics of  the 
study. An informed consent form was signed by the adults interviewed, by a parent or guard-
ian in the case of  adolescents, as well as participants from the age group of  14 to 17 years.



CARVALHO, B.G.C. ET AL.

6
REV BRAS EPIDEMIOL 2020; 23: E200089

RESULTS

Of  the 608 adolescents, seven were excluded because of  a lack of  information. Thus, the 
sample of  this study was composed of  601 adolescents, being 53.3% males; 55.4% aged 14 
to 15 years, and 71% living in households whose family income was up to five minimum 
wages. With regard to alcohol consumption, 57.0% (95%CI 51.5 – 62.6) reported having 
consumed it once in their lives and 11.9% (95%CI 8.7 – 15.0) reported current consumption.

The variables statistically associated with alcohol consumption in life were participa-
tion in fights; not having difficulties interacting with colleagues; lifetime and current smok-
ing; less satisfaction with school life; family fights/arguments; less talk time with parents, 
and presence of  an adult who drinks in the family. For current consumption, the follow-
ing information stands out: participation in fights; lifetime and current smoking; failing in 
school; school network; participation in social organizations, and less talk time with par-
ents (Tables 1 and 2).

Regarding the alcohol outlet density around the adolescents’ homes, there was a higher 
frequency of  mini-markets (60.34%), followed by bars (50.09%) and snack bars (46.41%). 
The univariate analysis found a significant association between current alcohol consump-
tion and snack bar density (PR = 1.18; 95%CI 1.07 – 1.31), bars (PR = 1.35; 95%CI 1.13 – 
1.62), and restaurant (PR = 1.16; 95%CI 1.05 – 1.28). For lifetime consumption, no associa-
tion with any type of  establishment was observed (Table 3).

In the multivariate analysis (Table 4), the alcohol outlet density did not show a significant 
association with alcohol consumption in life, even if  adjusted for the variables age, sex, family 
income, participation in fights, difficulty interacting with colleagues, satisfaction with school 
life, family fights/arguments, talk time with parents, and adults who drink in the family.

Current consumption (Table 4) remained positively associated with the density of  snack 
bars (PR = 1.13; 95%CI 1.03 – 1.24), bars (PR = 1.21; 95%CI 1.05 – 1.38), and restaurants 
(PR = 1.11; 95%CI 1.02 – 1.21), even after adjusting for age, sex, family income, participa-
tion in an organization, and talk time with parents.

For lifetime and current alcohol consumption, after adjusting all variables considered in 
the study, we found interactions between:

•	 the alcohol outlet density (snack bars, bars, and restaurants) and sex;
•	 the alcohol outlet density and age.

The prevalence of  consumption was higher among female adolescents living in neigh-
borhoods with a higher density of  bars and snack bars for current consumption, and only 
the density of  bars for lifetime consumption. Among male adolescents, consumption was 
higher in those living in neighborhoods with a higher density of  restaurants. There was an 
increasing gradient in the prevalence of  current and lifetime consumption with increasing 
age and density of  establishments in the neighborhood, except for the interaction between 
age and restaurant density for lifetime consumption (Figure 1).
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Table 1. Prevalence and prevalence ratio of lifetime and current alcohol consumption according 
to individual variables. Belo Horizonte, 2008–2009.

Continue...

Variables Total 
Lifetime Current

%* PR (95%CI) %* PR (95%CI)

Age

14 27.86 35.51 1.0 2.87 1.0

15 27.57 60.00 1.68 (1.25 – 2.28) 7.81 2.71 (0.89 – 8.28)

16 21.33 65.80 1.85 (1.32 – 2.59) 14.69 5.11 (1.72 – 15.17)

17 23.24 71.40 2.01 (1.54 – 2.62) 24.86 8.65 (3.26 – 22.91)

Sex

Male 46.49 58.06 1.0 10.76 1.0

Female 53.51 56.19 1.03 (0.85 – 1.24) 12.83 0.83 (0.51 – 1.36)

Bullying

 No 73.77 54.30 1.0 10.40 1.0

Yes 26.23 64.46 1.18 (0.99 – 1.40) 16.21 1.55 (0.92 – 2.62)

Participation in fights

 No 85.45 52.98 1.0 10.35 1.0

Yes 14.55 82.11 1.54 (1.30 – 1.84) 21.08 2.03 (1.14 – 3.61)

Difficulty interacting with friends

 No 75.90 61.66 1.41 (1.10 – 1.81) 12.44 1.15 (0.58 – 2.30)

Yes 24.10 53.52 1.0 10.73 1.0

Nice/reliable friends

 No 5.71 54.95 1.0 6.35 1.0

Yes 94.29 58.04 1.05 (0.70 – 1.58) 12.78 2.00 (0.55 – 7.22)

Lifetime smoking

 No 84.91 50.36 1.0 8.00 1.0

Yes 15.09 94.78 1.88 (1.64 – 2.15) 33.61 4.20 (2.66 – 6.61)

Current smoking

 No 96.62 55.78 1.0 9.80 1.0

Yes 3.38 93.83 1.68 (1.45 – 1.93) 70.73 7.21 (4.59 – 11.31)

Student in 2008

 No 7.00 69.46 1.24 (0.98 – 1.55) 16.85 1.46 (0.69 – 3.10)

Yes 93.00 56.13 1.0 11.49 1.0
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Although smoking had a strong association with alcohol consumption, it was not 
included in the multivariate model, as there was a co-occurrence of  these two behaviors 
among adolescents. Among adolescents who reported smoking at some time in their lives, 
96% reported alcohol consumption in their lifetime and 33.61% current consumption. It was 
verified, through univariate analysis, that the alcohol outlet density would also be associated 
with smoking, however, there was no significant association between the variables lifetime 
smoking and density of  establishments. Because of  the low prevalence of  current smoking, 
we decided not to use this variable in subsequent analyses.

DISCUSSION

More than half  of  the adolescents reported having consumed alcohol in their lifetime. 
About 10% reported recent consumption associated with the alcohol outlet density around their 
homes, such as snack bars, bars, and restaurants, regardless of individual and family characteristics. 
In addition, increasing prevalence of  consumption was observed with age and with the density 
of  establishments in the neighborhood, as well as according to the sex of  the adolescent and type 

Variables Total 
Lifetime Current

%* PR (95%CI) %* PR (95%CI)

Failed school

No/not a student 67.34 60.51 1.21 (0.98 – 1.50) 15.52 3.07 (1.53 – 6.13)

Yes 32.66 49.72 1.0 4.97 1.0

School

Public 77.08 54.37 1.0 8.76 1.0

Private 15.91 65.04 1.19 (0.96 – 1.48) 24.77 2.82 (1.60 – 4.97)

Not enrolled in one 7.01 69.46 1.27 (1.01 – 1.61) 16.85 1.92 (0.85 – 4.30)

Satisfaction with school life

Really likes 46 52.50 1.0 11.23 1.0

Likes 32.94 57.36 1.09 (0.87 – 1.30) 11.64 1.03 (0.55 – 1.92)

Doesn’t like/Not a 
student 

21.06 66.62 1.26 (1.02 – 1.56) 13.74 1.22 (0.65 – 2.27)

Participation in organizations

No 31.77 59.72 1.07 (0.87 – 1.30) 18.06 1.98 (1.19 – 3.30)

Yes 68.23 55.78 1.0 9.09 1.0

Table 1. Continuation.

*Prevalence; PR: prevalence ratio; 95%CI: 95% confidence interval. 
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Table 2. Prevalence and prevalence ratio of lifetime and current alcohol consumption according 
to family variables. Belo Horizonte, 2008–2009.

Variables
Total 
(%)

Lifetime Current

%* PR (95%CI) %* PR (95%CI)

Family fights/arguments

No fights 26.76 46.14 1.0 7.74 1.0

Few fights 60.45 59.05 1.27 (0.99 – 1.63) 12.66 1.63 (0.77 – 3.46)

Many fights 12.80 72.71 1.57 (1.19 – 2.07) 17.18 2.21 (0.98 – 4.97)

Feeling of being loved

No 3.27 62.98 1.10 (0.68 – 1.76) 17.47 1.50 (0.42 – 5.34)

Yes 96.73 57.15 1.0 11.61 1.0

Parents in household

Mother and father 63.03 53.72 1.0 11.52 1.0

Father 4.68 49.52 0.92 (0.54 – 1.55) 4.24 0.36 (0.04 – 2.86)

Mother 23.9 63.16 1.17 (0.98 – 1.40) 14.11 1.22 (0.70 – 2.13)

Others 8.39 69.00 1.28 (0.96 – 1.71) 12.28 1.06 (0.42 – 2.67)

Talk time with parents

Never 5.99 61.81 1.17 (0.77 – 1.77) 12.02 1.25 (0.32 – 4.83)

Rarely 9.33 47.13 0.89 (0.58 – 1.37) 6.91 0.71 (0.21 – 2.44)

Sometimes 24.94 67.02 1.27 (1.08 – 1.49) 17.59 1.82 (1.03 – 3.22)

Always 54.73 52.61 1.0 9.61 1.0

Schooling of the head of the family (years)

0-4 27.89 64.78 1.08 (0.82 – 1.42) 9.91 0.48 (0.21 – 1.05)

5-8 27.88 48.35 0.81 (0.58 – 1.12) 12.6 0.61 (0.28 – 1.31)

9-11 30.02 56.79 0.95 (0.72 – 1.25) 9.47 0.45 (0.21 – 0.98)

12 or more 14.22 59.69 1.0 20.65 1.0

Adult who drinks in the family

No 55.63 51.18 1.0 9.27 1.0

Yes 44.37 64.44 1.25 (1.05 – 1.50) 15.12 1.63 (0.95 – 2.78)

Family income

< 2 mw 25.89 55.11 1.0 5.22 1.0

2-3 mw 24.53 46.79 0.84 (0.62 – 1.14) 9.21 1.76 (0.65 – 4.70)

3-5 mw 21.29 60.40 1.09 (0.62 – 1.41) 10.71 2.04 (0.77 – 5.41)

5-10 mw 16.46 60.97 1.10 (0.79 – 1.53) 17.57 3.35 (1.34 – 8.36)

≥ 10 mw 11.83 72.75 1.32 (1.02 – 1.70) 27.62 5.28 (2.17 – 12.82)

*Prevalence; PR: prevalence ratio; 95%CI: 95% confidence interval; mw: minimum wage.
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Table 3. Density of establishments by type according to lifetime and current alcohol consumption. 
Belo Horizonte, 2008–2009.

Density

Lifetime Current

Yes No
PR (95%CI)

Yes No
PR (95%CI)

Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Supermarkets 0.08 (0.33) 0.12 (0.42) 0.86 (0.62 – 1.19) 0.12 (0.42) 0.09 (0.36) 1.14 (0.64 – 2.02)

Mini-markets 1.16 (1.28) 1.00 (1.15) 1.04 (0.97 – 1.12) 1.25 (1.24) 1.07 (1.22) 1.10 (0.90 – 1.33)

Bakeries 0.35 (0.63) 0.40 (0.60) 0.94 (0.81 – 1.10) 0.26 (0.53) 0.39 (0.63) 0.70 (0.41 – 1.17)

Alcohol-
selling stores

0.49 (0.77) 0.47 (0.65) 1.01 (0.90 – 1.14) 0.60 (0.83) 0.46 (0.70) 1.23 (0.90 – 1.66)

Snack bars 1.06 (1.60) 0.80 (1.22) 1.05 (0.99 – 1.09) 1.48 (2.05) 0.88 (1.34) 1.18 (1.07 – 1.31)

Bars 0.88 (1.15) 0.69 (0.92) 1.07 (0.99 – 1.14) 1.28 (1.48) 0.74 (0.98) 1.35 (1.13 – 1.62)

Restaurants 0.93 (1.66) 0.68 (1.12) 1.04 (0.98 – 1.10) 1.30 (1.85) 0.76 (1.38) 1.16 (1.05 – 1.28)

SD: standard deviation; PR: prevalence ratio; 95%CI: 95% confidence interval.

Table 4. Multivariate analysis for lifetime and current alcohol consumption. Belo Horizonte, 2008–2009.

Density
Model 1 Model 2 Model 3

PR (95%CI) PR (95%CI) PR (95%CI)

Lifetime consumption

Snack bars 1.02 (0.98–1.07)* - -

Bars - 1.04 (0.98–1.10)* -

Restaurants - - 1.03 (0.97 – 1.08)*

Current consumption

Snack bars 1.13 (1.03–1.24)** - -

Bars - 1.21 (1.05–1.38)** -

Restaurants - - 1.11 (1.02 – 1.21)**

PR: prevalence ratio; 95%CI: 95% confidence interval; *adjusted for age, sex, family income, participation in fights, 
difficulty interacting with colleagues, satisfaction with school life, family fights/arguments, talk time with parents, 
and adult who drinks in the family; **adjusted for age, sex, family income, participation in an organization, and talk 
time with parents.

of establishment in the surroundings. While consumption was more prevalent among female 
adolescents in neighborhoods with a higher density of  bars and snack bars, among males, con-
sumption was higher among those living in neighborhoods with a higher density of  restaurants.

Besides individual and family factors associated with alcohol consumption and being 
widely discussed in the literature, studies indicate that, as alcohol becomes less accessible, 
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PR: prevalence ratio; F: female; M: male.

Figure 1. Interaction between the density of establishments by type and sex (A) and age (B) for 
current consumption; interaction between the density of establishments by type and sex (C) and 
age (D) for lifetime consumption. Belo Horizonte, 2008–2009.
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consumption and related problems decrease1,9. The World Health Organization (WHO) 
highlights several obstacles of  regulatory, political, and commercial origin to reduce alcohol 
consumption among adolescents1. One of  the most effective policies would be to control 
availability – regulation of  places, times, and situations where the selling of  alcoholic bever-
ages is allowed1,23. To achieve this goal, it is important to determine what those locations are.

As in this study, establishments in which consumption occurs on the spot are associated with 
an increase in recent alcohol consumption11,12,14, notably in urban environment11 and in cases 
where the establishment is closer to the adolescent’s residence14. Even when this association 
was not identified, the presence of  the establishment increased the adolescents’ perception 
of  the availability of  alcohol, which is considered a predictor of  consumption in the future16.

Our study showed the density of  snack bars, bars, and restaurants was associated with 
the current alcohol consumption, and, therefore, such establishments should be targeted 
by public policy actions related to inspection and functioning control. However, a high 
proportion of  alcohol is acquired in places with lower prices and destined for external con-
sumption, which would limit the impact of  such strategies23. In our study, places with the 
potential to offer lower prices, such as supermarkets and liquor stores, were uncommon in 
the neighborhoods analyzed when compared to bars and snack bars.

Being an older teenager and the increased density of  establishments were positively asso-
ciated with lifetime and current alcohol consumption. This behavior would be explained 
by the proximity of  the final phase of  adolescence with adult life24. Thus, it is important to 
encourage discussions regarding the increase of  legal age for alcohol consumption23 along 
with measures to raise awareness and inspection by traders, since the influence of  commer-
cial interests goes against effective alcohol control policies1.
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In the present study, there was no significant association between sex and lifetime and 
current alcohol consumption, however, female sex presented a significant interaction with 
the density of  establishments, with a higher prevalence of  lifetime and current alcohol 
consumption with an increase in the density of  bars and restaurants in their residence sur-
roundings. Some studies25,26 report that female adolescents drink more regularly and start 
drinking later. Other works27,28 suggest that the male sex has a higher lifetime/current con-
sumption, and in some cases, males’ propensity to start alcohol use was 30% higher com-
pared to the female sex29. The search for virility, the feeling of  self-assertion, the desire to 
win the respect of  a group28, and freedom granted by parents30 would be justifications for 
the greater consumption among male adolescents.

Alcohol consumption by adolescents in association with other drugs is common, including 
tobacco, considered the most impacting factor when it comes to this behavior31. Data showed 
that 99.7% of  young people who smoked daily had tried alcoholic beverages32, a standard 
also observed in our study. Although no independent association was found between the 
density of  establishments and smoking33, this is a topic that needs further investigation and 
that requires policies, strategies, and interventions due to its direct and indirect importance 
to public health as a promoter of  alcohol consumption, according to some studies1.

This study had some limitations, not only because of  its cross-sectional design, which 
does not allow a causal relationship between the exposure variable and the outcome, but 
the questions used to measure alcohol consumption do not clearly determine the period to 
which recent consumption refers. Another issue is the exposure factor, since the drawing of  
circular buffers may encompass uninhabited areas or areas along which adolescents do not 
move effectively. Considering the exposition based on patterns of  displacement through the 
road network of  streets and sidewalks can be of  greater precision34. The individual data in 
this study refer only to two health districts in Belo Horizonte and were collected in 2008-
2009, so we suggest caution when extrapolating the results. The base of  commercial estab-
lishments is secondary, with data from 2011, which is not the same period of  the individual 
data, and may contain inaccuracies regarding frequent changes that occur in commercial 
establishments. Also, understanding the reasons why bars, restaurants, and snack bars were 
protagonists in relation to other establishments was not the object of  this study and, there-
fore, it is a field of  research for future studies. Finally, the degree of  relationship between 
the adult interviewed and the adolescent at home is not known, which makes it difficult 
to verify the association between alcohol consumption by parents and the adoption of  this 
behavior by the adolescent.

Although circular buffers have limitations as to the accuracy of  an individual’s true 
exposure in the urban environment, due to the high connectivity between the streets, this 
difference becomes smaller34, reinforced by the use of  the establishments’ basis in the pre-
vious study35. The results show the complexity related to alcohol consumption by adoles-
cents, associated with the individual, family, and environmental factors. They also foster 
the importance of  discussing policies for the regulation of  alcohol consumption, which are 
still a major challenge in the face of  economic interests.
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