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ABSTRACT: Objective: To analyze the temporal trend of  the prevalence of  alcohol abuse among adults in 
Brazilian capitals, between 2006 and 2019. Methods: Time series study, based on data from the Surveillance 
System for Risk and Protective Factors for Chronic Diseases by Telephone Survey (Vigitel), between 2006 and 
2019. The population consisted of  adults (≥ 18 years old) with landline telephone  residing in Brazilian capitals. 
The trend analysis was performed by linear regression. Results: Between 2006 and 2019 there was a significant 
increase (p = 0.03) in the abusive consumption of  alcoholic beverages in the total adult population, from 15.6 
to 18.8%. Among men, there was a stability trend (p = 0.96), and among women, there was an increase from 
7.7 to 13.3% (p < 0.001; β = 0.295). In the male gender stratified by capitals , from 2006 to 2019 there was a 
reduction in Belém, Fortaleza, João Pessoa, Macapá, Manaus, Natal, Recife, São Luis, and Teresina. On the 
other hand, there was growth in the Federal District. Among women, the trend was upward in: Aracaju, 
Belo Horizonte, Cuiabá, Curitiba, Florianópolis, Goiânia, Palmas, Porto Alegre, Rio de Janeiro, Salvador, São 
Paulo, Vitória, and the Federal District. Conclusion: The results indicate that more adult women are currently 
drinking in excess compared to previous years, suggesting an increased risk of  alcohol-related harm in this 
portion of  the population in Brazilian capitals, bringing about a convergence effect with the prevalence among 
men and women.

Keywords: Alcohol drinking. Men. Women. Time series studies.
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INTRODUCTION

The consumption of  alcoholic beverages is an encouraged behavior in most cultures due 
to celebrations, socialization, religious ceremonies and other practices and social events1,2; 
however, alcohol is a major public health issue1-3, since its chronic use can cause harm and 
dependence, resulting in mental, liver, heart diseases, neoplasm, among others. The pro-
blems coming from the episodic and acute use also constitute a significant risk factor for 
violence (aggression, homicide, suicide), traffic and work accidents etc.3-5. Besides, it leads 
to a global economic cost that surpasses 1% of  the Gross Domestic Product (GDP) of  mid-
dle and high income countries6. 

The World Health Organization (WHO) estimates that, every year, there are approxi-
mately three million deaths associated with alcohol consumption, which represents 5.3% 
of  all deaths4. Alcohol is the main risk factor for premature mortality and disability in the 
population aged between 15 and 49 years, causing 10% of  all deaths in this age group7,8. 
In Brazil, alcohol consumption was the sixth risk factor for loss of  disability-adjusted life 
years (DALYs) in 2019, leading to 3,716,649 million (5.69%) DALYs7,8.

The effects of  alcohol in the body change according to the quantity and frequency 
of  intake; they also depend on metabolism, genetic vulnerability, gender and life style. 
Once absorbed, it reaches all body parts and leads to reduced motor coordination 
and reflexes. The initial effect promotes a state of  euphoria and disinhibition, but, if  

RESUMO: Objetivo: Analisar a tendência temporal da prevalência do uso abusivo de bebidas alcoólicas em 
adultos nas capitais brasileiras, entre 2006 e 2019. Métodos: Estudo de série temporal, com base nos dados do 
Sistema de Vigilância de Fatores de Risco e Proteção para Doenças Crônicas por Inquérito Telefônico (Vigitel), 
entre 2006 e 2019. A população foi constituída de adultos (≥ 18 anos) residentes nas capitais brasileiras com 
telefone fixo. Utilizou-se a regressão linear para análise da tendência. Resultados: Entre 2006 e 2019, houve 
aumento significativo (p = 0,03) do consumo abusivo de bebidas alcoólicas para o total da população adulta, 
de 15,6 para 18,8%. Entre os homens, a tendência foi de estabilidade (p = 0,96), e entre as mulheres, ocorreu 
aumento de 7,7 para 13,3% (p < 0,001; β = 0,295). Quando estratificado por capitais e sexo masculino, de 2006 
a 2019 ocorreu redução em Belém, Fortaleza, João Pessoa, Macapá, Manaus, Natal, Recife, São Luís e Teresina. 
Em contrapartida, houve crescimento no Distrito Federal. Entre o sexo feminino, a tendência foi de aumento 
em: Aracaju, Belo Horizonte, Cuiabá, Curitiba, Florianópolis, Goiânia, Palmas, Porto Alegre, Rio de Janeiro, 
Salvador, São Paulo, Vitória e Distrito Federal. Conclusão: os resultados indicaram que mais mulheres adultas estão 
atualmente bebendo em excesso em comparação aos anos anteriores, sugerindo aumento dos riscos de danos 
relacionados ao álcool nessa parcela da população nas capitais brasileiras, trazendo um efeito de convergência 
com as prevalências entre homens e mulheres.

Palavras-chave: Consumo de bebidas alcoólicas. Homens. Mulheres. Estudos de séries temporais.
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consumed in larger amounts, the opposite takes place, causing the depression of  the 
nervous system1,9.

Studies show that alcohol abuse has increased around the world, with differences bet-
ween genders, as well as disorders caused by alcohol intake and hospitalizations caused by 
this behavior10-14. The increasing alcohol use among women and the convergence between 
prevalence rates according to gender have been described in the literature13,14; however, there 
are not many studies that investigate this phenomenon in Brazil. 

Aiming at reducing the harmful intake of  alcohol and its impact on health, the WHO 
and its member states defined the goal to reduce this consumption in 10%15. The theme was 
also included in the Sustainable Development Goals (SDGs), whose objective is to strengthen 
the prevention and treatment of  substance abuse, including the abuse of  narcotic drugs and 
the harmful consumption of  alcohol16. However, it is still necessary to institute measures 
and public policies that promote advances, as well as establishing monitoring alcohol use 
systems and morbidity and mortality patterns. 

Based on the exposed, the objective was to analyze the temporal trend of  the prevalence 
in alcohol abuse among adults in Brazilian capitals, between 2006 and 2019.

METHODS

STUDY DESIGN AND DATA COLLECTION

This is a time series study about the prevalence of  alcohol abuse among adults living in 
Brazilian capitals. 

We used data from the Surveillance System for Risk and Protective Factors for 
Chronic Diseases by Telephone Survey (Vigitel), from 2006 to 2019. Vigitel is a popu-
lation-based telephone survey, performed by the Ministry of  Health, which annually 
monitors the frequency and distribution of  the main risk and protective factors for 
chronic non-communicable diseases (NCDs), such as alcohol consumption. Since 2006, 
a probability sample of  adults aged 18 years or older, living in households with a lan-
dline telephone, in the 26 Brazilian capitals and the Federal District is interviewed. 
Approximately two thousand interviews are carried out in each city, accounting for 
54 thousand per year.  

The estimates made by Vigitel receive a sample weight due to the differences in 
coverage of  landline telephones, so that they are representative of  the total adult 
population in each city,. Therefore, a weight is attributed to each individual, aiming at 
correcting the differences in the probability of  selection, and at equalizing the socio-
demographic composition of  the population served by household landlines to the 
total adult population of  each city in each year of  the survey, called post-stratification 
weight. Details about the sampling process and data collection are provided in the 
publications of  Vigitel17,18.
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DEFINITION OF INDICATORS

For this study, the following Vigitel questions were used17:
•	 Do you usually consume alcohol? For those who answer yes, other questions are asked about 

frequency: how often do you consume alcohol? The alternatives are: one or two days a week; 
three or four days a week; five or six days a week; everyday; less than one day a week. 

	 The indicator of  alcohol abuse per gender was assessed by the following questions: 
•	 For men: in the past 30 days, did you drink five or more doses of  alcohol in a single 

occasion? Here, we consider those who answer yes;
•	 For women: in the past 30 days, did you drink four or more doses of  alcohol in a 

single occasion? Here, we consider those who answer yes.

The indicator analyzed in the study was the abusive consumption of  alcohol ( binge drin-
king or heavy episodic use of  alcohol), which constitutes an excessive amount of  alcohol 
consumed in a short period of  time, five or more doses of  standard drinks (considering that 
one dose of  alcohol or equivalent contains 12 g of  pure alcohol, about 60 g) for men, and 
four or more doses for women (48 g)2,17. 

ORGANIZATION AND DATA ANALYSIS

The indicator was stratified according to: gender (female and male); age group (18 to 24; 
25 to 34; 35 to 44; 45 to 54; 55 to 64; and 65 or more); regions (North, Northeast, Center-
West, Southeast and South); schooling (0 to 8; 9 to 11; and 12 years or more); and Brazilian 
capitals stratified by gender. 

The percentage of  adults who consumed alcohol in an abusive manner was calculated by 
the relation of  the number of  adults who reported alcohol abuse by the total of  interviewees.   

To identify the existence of  a linear trend, we used a linear regression model, in which the 
dependent variable was the prevalence of  alcohol abuse, and the explanatory variable was the 
year of  the survey. The angular coefficient (β) of  these models expressed the mean annual 
variation (increase or reduction) of  the prevalence of  alcohol abuse. A significant linear trend 
was considered when the β of  the model was different than 0 and p value was lower than 0.05.

For data analysis, the post-stratification weights used in Vigitel were considered17,18. The 
analyses were performed using the software Stata (Stata Corp LP, College Station, Texas, 
United States), version 14.0. 

ETHICAL ASPECTS

The Vigitel data are available for public access and use, and their collection was appro-
ved by the National Ethics and Human Research Commission  of  the Ministry of  Health, 



CONVERGENCE IN ALCOHOL CONSUMPTION IN BRAZILIAN CAPITALS BETWEEN GENDERS

5
REV BRAS EPIDEMIOL 2021; 24: E210022.SUPL.1

report n. 355,590. An informed consent form was obtained orally, at the time of  the tele-
phone call. 

RESULTS

Between 2006 and 2019, there was a significant increase (p = 0.03) in alcohol abuse for 
the total adult population, from 15.6 to 18.8%, with a growth rate of  0.157. Among men, the 
trend was stable (p = 0.96) and, among women, there was significant increase (p < 0.001), 
from 7.7 to 13.3% (β = 0,295). The prevalence among men was about three times higher 
than among women in 2006, and decreased to about two times higher in 2019, presenting 
tendency of  convergence of  the curves. 

Regarding schooling, an upward trend was exhibited only for those with 12 or more 
schooling years (p = 0.05), moving from 17.9 to 23.1%. For the other categories, the 
trend was stable. There was significant increase in the prevalence of  this consumption 
among individuals aged from 25 to 44 years, and those aged between 55 and 64 years. 
The highest increase affected those aged between 25 and 34 years (β = 0.339). According 
to region, there was significant increase (p < 0.05) in the Center-West, Southeast and 
South. In the North and the Northeast, prevalence rates were stable throughout the 
years (Table 1).

When stratified by capitals and the male gender, from 2006 to 2019, there was a reduc-
tion in alcohol abuse in nine capitals: Belém, from 26.9 to 25.4% (p = 0.04; β = -0.485); 
Fortaleza, from 25.9 to 24.1% (p = 0.03; β = -0.434); João Pessoa, from 28.6 to 26.2%  
(p = 0.02; β = -0.399); Macapá, from 29.3 to 26% (p = 0.04; β = -0.472); Manaus, from 
28.6 to 21.9% (p = 0.01; β = -0.613); Natal, from 27.5 to 20.8% (p = 0.02; β = -0.491); 
Recife, from 32.5 to 25.6% (p = 0.03; β = -0.395); São Luís, from 30 to 24.5% (p < 0.001;  
β = -0.61); and Teresina, from 31.1 to 26.6% (p = 0.01; β = -0.605). On the other hand, the 
Federal District showed significant increase in the prevalence rates, from 22.1 to 30.9% 
(p < 0.001; β = 0.812). For the other capitals, the trend was stable (p > 0.05) (Figure 1; 
Supplementary Material 1). 

The female gender showed a different behavior in comparison to the male gender. 
There was a significant increase in alcohol abuse in 13 capitals: Aracaju, from 8.2 to 12.7% 
(p < 0.001; β = 0.365); Belo Horizonte, from 12.1 to 15.2% (p < 0.01; β = 0.341); Cuiabá, 
from 7.7 to 10.9% (p < 0.001; β = 0.381); Curitiba, from 4.8 to 8.9% (p = 0.01; β = 0.335); 
Florianópolis, from 7.1 to 13.5% (p < 0.001; β = 0.377); Goiânia, from 7.4 to 14.4% (p < 0.001;  
β = 0.446); Palmas, from 9.9 to 17.4% (p < 0.001; β = 0.384); Porto Alegre, from 6.7 to 13% 
(p = 0.01; β = 0.283); Rio de Janeiro, from 9.6 to 17.6% (p = 0.01; β = 0.291); Salvador, from 
11.5 to 18.1% (p = 0.05; β = 0.268); São Paulo, from 4.7 to 12.1% (p < 0.001; β = 0.458);  
Vitória, from 10.8 to 12.3% (p = 0.02; β = 0.243); and the Federal District, from 8.7 to 
17.1% (p = 0.01; β = 0.484). For the other capitals, trends were stable (p > 0.05) (Figure 2; 
Supplementary Material 2). 
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Table 1. Time trend of the prevalence of alcohol abuse, according to sociodemographic characteristics. Vigitel. Brazilian capitals, 2006 to 2019.

Variables 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 P value β

Total* 15.6 16.6 17.2 18.4 18.1 16.5 18.4 16.4 16.5 17.2 19.1 19.1 17.9 18.8 0.03 0.157

Sex

Male 24.8 25.7 26.1 28.3 27.0 25.3 27.9 24.2 24.8 25.3 27.3 27.1 26.0 25.3 0.96 -0.004

Female* 7.7 8.8 9.6 10.0 10.5 9.0 10.3 9.7 9.4 10.2 12.1 12.2 11.0 13.3 < 0.001 0.295

Schooling (years)

0 to 8 13.5 14.0 14.5 14.5 14.0 13.4 15 12.8 12.3 13.2 14.2 13.8 13.0 12.4 0.07 -0.095

9 to 11 17.0 18.6 19.2 19.8 19.6 17.5 19.4 17.5 18.4 18.1 19.2 20.2 19.1 20.0 0.16 0.094

≥ 12* 17.9 18.9 19.5 23.7 22.9 20.0 22.0 19.7 19.5 20.9 24.0 22.8 21.2 23.1 0.05 0.244

Age group (years)

18 to 24 18.7 22.7 21.3 23.3 22 20.2 21.8 19.0 18.2 20.2 22.1 23.8 23.0 25.8 0.16 0.202

25 to 34* 21.6 21.6 22.1 23.9 24.1 21.3 24.7 22.7 23.2 23.5 25.8 27.7 24.2 26.3 < 0.001 0.339

35to 44* 17.4 16.7 19.4 20 19.8 18.2 20.0 17.5 18.0 19.4 21.2 22.2 21.7 20.9 0.01 0.284

45 to 54 13.2 14.4 15.2 16.8 15.9 14.8 16.6 15 15.1 15.5 18.2 15.8 14.7 15.8 0.17 0.109

55 to 64* 7.0 9.4 10.2 10.4 10.7 10.6 11.9 10.5 11.0 11.0 12.6 10.3 11.0 11.2 0.01 0.197

65 or older 2.5 2.7 3.3 4.1 4.4 4.5 5.0 4.0 3.8 3.7 4.6 3.0 4.1 4.1 0.17 0.067

Region 

North 17.2 17.3 19.7 18.4 18.3 15.9 16.6 14.5 14.8 15.1 17.0 16.5 16.7 16.7 0.09 -0.161

Northeast 18.4 19.2 19.9 20.8 20.8 19.2 20.5 18.0 16.7 17.2 20.1 19.4 18.7 19.0 0.37 -0.077

Center-West* 15.4 17.0 17.3 18.6 18.7 15.1 19.3 17.1 18.5 20.8 22.0 23.7 19.7 21.8 < 0.001 0.468

Southeast* 14.3 15.3 16 17.6 16.9 15.9 18.1 16.2 16.5 17.2 18.7 18.5 17.7 18.8 < 0.001 0.256

South* 13.3 14.5 12.8 15.4 15.3 14.1 15.2 13.4 15.4 14.1 16.3 17.7 15.7 16.6 0.01 0.225

*significant p (p < 0.05); β: angular coefficient; Vigitel: Surveillance System for Risk and Protective Factors for Chronic Diseases by Telephone Survey.
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*The colors of the map refer to the prevalence rates in the State capitals and the Federal District; Vigitel: Surveillance 
System for Risk and Protective Factors for Chronic Diseases by Telephone Survey.
Figure 1. Prevalence of alcohol abuse for males according to Brazilian capitals* and Vigital. 
Brazilian capitals, 2006 and 2019.
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*The colors of the map refer to the prevalence rates in the State capitals and the Federal District; Vigitel: Surveillance 
System for Risk and Protective Factors for Chronic Diseases by Telephone Survey.
Figure 2. Prevalence of alcohol abuse for females according to Brazilian capitals*. Vigitel. Brazilian 
capitals, 2006 and 2019.
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DISCUSSION

The study pointed to an upward trend in alcohol abuse in the total population and 
among women, maintaining stable among men. It was also possible to observe growth in 
alcohol abuse among those with higher schooling, the ones aged between 25 and 44 years 
and 55 to 64 years, as well as in the Center-West, Southeast and South regions of  Brazil. 
Among men, there was increase only in the Federal District, and reduction in nine capitals. 
However, among women, there was an increasing trend in 13 capitals. 

Abusive alcohol consumption (binge drinking) in a short period of  time may result in 
severe events, such as violence, traffic accidents, accidents in general, alcohol poisoning, 
unsafe sex, unplanned pregnancy and sexually transmitted diseases2,19. 

The prevalence of  binge drinking is higher among young individuals who participate in 
social events more often19, and in the American countries, including Brazil2. Studies have 
shown changes in the patterns of  consumption according to age, decreasing among adoles-
cents and adults aged up to 30 years, and increasing among those aged from 31 to 64 years20,21. 
These findings are similar to the ones in this study, which showed stability in the younger 
age groups (18 to 24 years), and increase among young adults (25 to 44 years) and the older 
population (55 to 64 years). 

Regarding gender, the international literature shows changes in the pattern of  alcohol 
consumption, increasing among women and stable among men10,13,21-23, which is in accor-
dance with the results of  this study. Other analyses show increase in the prevalence of  high 
risk alcohol use and mental disorders caused by alcohol among female individuals10,13. 

Studies in the United States also revealed the slow narrowing of  gender differences regar-
ding alcohol abuse and chronic consumption/alcohol dependence14,23,24. The increasing 
alcohol use among women can be related to increasing autonomy, larger participation in the 
work market and education, which enables and encourages alcohol intake25. Other hypo-
theses observed in the American studies were changes in the rules about alcohol consump-
tion and fewer social sanctions; more social tolerance, especially among people with higher 
schooling24,26; changes in alcohol marketing, addressed to adult women27, with increasing 
number of  products addressed to women and mothers28; and the use of  social media to 
increase consumption among women29. 

The increasing alcohol abuse brings harmful consequences for women14, such as adverse 
effects in pregnancy and risk for the fetus30, higher chances of  breast cancer31 and heart 
disease32. Besides, women have lower rates of  treatment and use of  services for alcoholism24. 
Therefore, the increasing alcohol consumption among women translates into worse con-
sequences for the health of  this group.

There was an increase in alcohol abuse among adults. This consumption also tends to be 
higher among those with higher socioeconomic status. North-American studies from the 
National Alcohol Survey, using the binge drinking indicator, found increased risk of  alcohol 
consumption among women with college education or higher33. There are also the effects 
of  economic and political crisis in the health indicators34, since the reduction of  income and 
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unemployment can reduce the expenses with alcohol, especially in the populations that are 
mostly affected economically25,35,36. On the other hand, the pathological suffering and the 
stress caused by reduced income and unemployment may lead to more alcohol consump-
tion35. Therefore, the increasing stress resulting from the economic and political crisis in Brazil 
may also have contributed with the increasing alcohol consumption among Brazilian adults. 

The study showed that, in 2006, the prevalence ratio between alcohol intake among men 
and women was 3 and, in 2019, 2, showing convergence in tendencies. This aspect was also 
identified in the National Health Survey (PNS), carried out in 2013 and 2019, which poin-
ted out to the increasing prevalence rates of  this consumption in the general population, of  
13.7% (95%CI 13.0 – 14.2) in 2013 to 17.1% (95%CI 16.6 – 17.5) in 2019. This increase was 
more present among women (39%), going from 6.6% (95%CI 6.1 – 7.1), in 2013, to 9.2% 
(95%CI 8.7 – 9.7) in 2019, whereas among men the increase was 20% in the period, from 
21.6% (95%CI 20.7 – 22.5) to 26% (95%CI 25.2 – 26.8) 37,38. 

The increasing alcohol abuse was also observed in the Brazilian capitals, with tendency 
of  approximation of  prevalence rates among genders throughout the studied period. It is 
known that local, regional and cultural factors have an influence on the pattern of  alcohol 
consumption and dependence39. Regional differences in alcohol abuse in the past 30 days were 
also observed in PNS. In 2013, the highest prevalence rates among men were in Bahia (29.4%; 
95%CI 25.6 – 33.2), Rio Grande do Norte (28.7%; 95%CI 24.7 – 32.7), Piauí (28.5%; 95%CI 
24.5 – 32.5) and Mato Grosso do Sul (27.7%; 95%CI 23.7 – 31.6). Among women, in Amapá 
(10.2%; 95%CI 6.8 – 13.5), Bahia (9.7%; 95%CI 7.2 – 12.1), Mato Grosso do Sul (9.9%; 95%CI 
7.7 – 12.1) and Goiás (10.9%; 95%CI 8.6 – 13.1)37. In 2019, according to PNS, the highest pre-
valence rates of  this consumption, in the female gender, occurred in Bahia (13%; 95%CI 11.0 
– 15), Sergipe (13%; 95%CI 10.8 – 15.1) and Mato Grosso do Sul (12.2%; 95%CI 10 – 14.4)38. 

Such an increase shows that Brazil has not responded properly to the global goals for the 
reduction of  alcohol abuse15. To stop the consumption from growing, it is important to invest 
in public surveillance policies, risk and damage control and health promotion. Therefore, 
understanding the sociodemographic characteristics related to groups with higher exposure 
to risk factors and behaviors contributes with the elaboration of  equanimous and more effi-
cient health policies and programs40. 

In order to reduce alcohol abuse, several global and national initiatives were underta-
ken. In May, 2010, the World Health Assembly approved the Global Strategy to Reduce 
the Harmful use of  Alcohol 1, which defines guiding principles for the development and 
implementation of  alcohol prevention policies. Besides, it exhorts a set of  political options 
to national implementation. The strategy recommends ten points: leadership and effort in 
the subject; structure of  health services for counselling and treatment; involvement of  the 
community to identify the needs and solutions; establishment of  policies to monitoring and 
control alcoholemy ; reduction in the availability of  alcohol; regulation of  alcohol commer-
cialization; definition of  a pricing policy; reduction of  the negative consequences alcohol 
use and poisoning; reduction of  illegal and informal alcohol impact on public health; and 
establishment of  alcohol monitoring and surveillance.
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Brazil adopted important public policies, such as Vida no Trânsito Program41 and the 
prohibition of  drinking and driving (Lei Seca — Law n. 11,705/2008; Nova Lei Seca — 
Law n. 12,760/2012), which already resulted in the reduction of  alcohol use for drivers42. 
However, it is still necessary to make progress in regulating actions to increase taxes on 
products, to restrict access to alcohol, to forbid wide alcoholic beverages publicity, inclu-
ding the promotion and sponsorship , as well as the monitoring of  the adopted measures43. 
The Brazilian legislation is flawed, and only forbids advertisements of  beverages whose 
alcohol by volume is above 13 degrees Gay Lussac. Therefore, beer can be advertised freely. 
That is why it is important to advance in the improvement of  law, including for beers44.  

Among the study limitations, it is important to mention its cross-sectional design, with 
telephone interviews involving adults with a telephone landline, which may not represent 
the entire population. However, this issue is minimized by the use of  data weighting fac-
tors. Besides, the Vigitel survey does not include all forms of  alcohol consumption, such 
as chronic use.

The results show that there has been an increase in alcohol abuse among adult women 
in the Brazilian capitals, and show a convergence effect in the prevalence rates between 
men and women. The study highlights the increasing consumption among those aged from 
25 to 44 years and 55 to 64 years, as well as individuals with high schooling. The surveil-
lance of  alcohol use and the related damage among women must be improved, in order to 
understand the causes the determine this phenomenon locally. Finally, the observed growth 
may affect the reach of  national and global goals of  reducing alcohol abuse.
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