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Abstract

Objective This study investigates the prevalence and
trends of obesity among Brazilian adults, from 2006 to
2009, according to socio-demographic variables.

Methods Data from the Surveillance System of Risk and
Protective Factors for Chronic Non-Communicable Dis-
eases through Telephone Interviews (VIGITEL) from a
sample of adults living in all state capitals were used.
Approximately, 41,500 individuals were interviewed each
year. Obesity prevalence and recent trends were estimated
in the total population and according to socio-demographic
variables.

Results In 2006, the obesity level reached 10.8% of
adults, increasing to 13.5% in 2009. The increase in obesity
was higher among women than men. For women, low
levels of education and unemployment are also important
factors. For men, higher obesity rate is seen among those
who are young, resident of southeast region, higher edu-
cated and employed individuals.

Conclusion Despite obesity rates in Brazil not being
among the highest in the world, the rapid increase in these
rates, greater in women than men, demand immediate care.
These findings will help to formulate strategies needed to
reduce and prevent obesity.
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Introduction

Obesity has reached epidemic levels in many countries
worldwide and has been considered as one of the most
important topics related to chronic non-communicable
diseases (WHO 2004). In the last two to three decades, the
prevalence of obesity has increased dramatically in
developed countries such as Canada, England and the USA
(Tremblay et al. 2002). A similar situation has also been
experienced by developing countries. In Brazil, while data
from the 1970s showed undernutrition as the main nutri-
tional problem, obesity was still considered a minor issue
(Monteiro et al. 2002). Over time, this scenario has chan-
ged dramatically, with strong reduction in undernutrition
and obesity prevalence constantly growing in the Brazilian
population: from 5.7% in 1974/1975 to 9.6% in 1989; and
then to 11.1% in 2002/2003 (Monteiro et al. 2000; IBGE
2004).

Obesity has a great impact on health, leading to hyper-
tension, diabetes, heart diseases and stroke (WHO 2004).
Other chronic non-communicable diseases related to
obesity are: certain types of cancer, liver and gallbladder
diseases, sleep apnea and respiratory problems, gout,
osteoarthritis and gynecological problems (abnormal
menses and infertility), besides psychological and social
conditions (WHO 2004). In Brazil, chronic non-commu-
nicable diseases contribute to 40% of total morbidity and
60% of total mortality (Malta et al. 2006).

Obesity is the result of a long-term exposure to a posi-
tive energy balance (WHO 2004). Epidemiological studies
indicate its association with several socio-demographic
factors, such as sex (female), age (oldest adults), ethnicity
(immigrants), schooling (low education), income (lowest
levels) and marital status (stable) (Seidell and Flegal 1997).
Though these factors are not directly linked to excessive
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weight gain, they may indicate populations’ high risk
groups, enabling effective measures to prevent and fight
obesity. Thus, this detailed presentation of Brazilian data
on prevalence of obesity and its trend, and the relationships
studied in this paper should also be helpful for better
understanding of the global growth of obesity and other
risk factors for non-communicable diseases.

This article shows the recent trends (from 2006 to 2009)
in obesity among Brazilian adults, living in 26 state capi-
tals and the federal district, addressing the following
questions: What is the prevalence of obesity in those years?
What socio-demographic factors are associated with
obesity? Is there any difference in the prevalence, trends or
associations of obesity between men and women? These
findings will help to identify the most susceptible groups to
offer current baseline information to plan public health
strategies aiming to reduce and prevent obesity in Brazil.

Methods

Data from the Surveillance System of Risk and Protective
Factors for Chronic Non-Communicable Diseases through
Telephone Interviews (VIGITEL) were used for this arti-
cle. The VIGITEL—a population-based cross-sectional
study—interviews, annually since 2006, adults aged
18 years old and over, living in residences with landline
telephones in all 26 state capitals and the Federal District
of Brazil. The sample size of at least 2,000 interviews in
each study site was chosen to estimate with a maximum
error of 2% and a 95% confidence interval any surveyed
factor in each sex (Moura et al. 2009).

This study involved only adults (individual aged
18-59 years old), who were interviewed in the years 2006,
2007, 2008 and 2009. Subjects aged above 60 years old
were not included to assure better reliability of the data
(Luca and Moura, 2010). Pregnant women and adults who
did not provide weight and/or height information were
excluded. Women are more likely than men to not provide
weight and height information (especially height). Lastly,
the analyses were conducted based on 166,072 individuals
(41,897 individuals in 2006, 41,833 in 2007, 41,631 in
2008 and 40,711 in 2009), representing more than 92% of
the total number of concluded interviews.

An individual’s body mass index (BMI) or the ratio of
an individual’s weight to height squared was used to
identify obesity, based on the recommendations of the
World Health Organization for adults (BMI > 30 kg/m?)
(WHO 1995).

The co-variables used were: age (five categories
according to quintiles of the population distribution:
18-24, 25-32, 33-40, 41-48 and 49-59), race (not white
and white), region of residence (north, northeast, middle-
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west, southeast and south), level of education (three
categories: 0-8, 9—-11 and >12 years of study), current
employment status (employed and unemployed) and
conjugal status (unstable and stable).

Post-stratification weights were applied on the original
data to assure representativeness of the entire adult popu-
lation of each study site (aged 18-59 years old). For each
sex, 15 strata representing combinations of age (18-24,
25-32, 33-40, 41-48 and 49-59 years old) and schooling
(0-8, 9-11 and >12 years of study) were built. Post-
stratification weights were obtained, simply by dividing the
percentage of each stratum—of sex and schooling in each
study site—in the reference population (obtained in the last
national census, dated from 2000; no forecast of population
growth, with sufficient details, was available by the time
this study was concluded) by the corresponding percentage
in the studied population. Additionally, a ratio of the actual
number of adults living in each study site by the adults
studied through VIGITEL was constructed, taking into
account differences in the size of the population in the
different cities. Lastly, a final component was included in
the weighting factors, taking in account differences in the
number of adults and landline phones in each household.

The prevalence of obesity was estimated for total popu-
lation and for men and women separately, in each one of
the 4 years with a confidence interval of 95%. To identify
variables associated with obesity and evaluate time trends,
prevalence and prevalence ratios (ratio of the prevalence of
obesity in subsequent years in the 4-year series compared
to that of the baseline year of 2006) were estimated
according to sex for each category of each possible asso-
ciated variable (independent variable). One Poisson
regression model was used to estimate the prevalence ratio
(with a significance level of 5%) in each of the above-
mentioned situations (according to sex for each category of
each possible associated variable). No further adjustment
was used. Data analysis was carried out with Stata version
9.2 (StataCorp, College Station, TX, USA), considering
survey’s weighting factors.

The VIGITEL study was approved by the National
Human Research Ethics Committee of the Brazilian Min-
istry of Health.

Results

Obesity reached to 10.8% in adults (11.4% among men and
10.3% among women) in 2006 rising to 13.5% in 2009
(13.9% among men and 13.2% among women) with
women experiencing greater increase in the prevalence of
obesity (28%) than men (22%) during this period.

For men, obesity increased with age and among those
with stable conjugal status in all periods of study. There
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was no difference based on race, region, schooling and
employment status. From 2006 to 2009, obesity increased
1.85 times among the youngest people (18-24 years old)
despite a lower initial prevalence, 1.48 times among the
southeast residents, 1.25-1.29 times in those with more
schooling (>9 years of study), 1.24 times among employed
individuals and 1.63 times among those with unstable
conjugal status (Table 1).

For women, obesity was more common among the
oldest, lowest educated, unemployed (except in 2008) and
those with stable conjugal status. There was no difference
based on race and region. From 2006 to 2009, obesity
increased 1.40 times among women aged 25-32 years and
1.62 times among 33—-40 year olds, 1.28 times among non-
white women and 1.26 times among whites, 1.20 times and
1.48 times among those living in the north and northeast
regions, respectively, 1.29-1.34 times in those with less
schooling (<11 years of study and quite the contrary for
men), 1.23 times among unemployed women, 1.31 times
among employed women, 1.34 times among those with
unstable conjugal status and 1.25 times among those with a
stable conjugal status (Table 2).

Discussion

The large sample of adults annually surveyed by VIGITEL
during the past few years allowed a precise description of
the recent trends in obesity prevalence in Brazil. Important
aspects of these trends, involving its relation with socio-
demographic variables of the population, are also described
in detail.

The prevalence of obesity in Brazilian adults was 13.5%
in 2009, less than the overall prevalence reported in Europe
(17.2%) in 2008 by the International Association for the
Study of Obesity, IASO (IASO 2010) and approximately half
of the prevalence in the USA (approximately 26% in the
years 2006, 2007 and 2008), according to data from the
Behavioral Risk Factor Surveillance System (BRFSS)
(NCCDPHP 2010). According to the IASO (IASO 2008), the
prevalence of obesity was higher than 20% in several
countries worldwide in the period from 1987 and 2008,
regardless of their level of development. The countries sur-
veyed include: Albania, Australia, Austria, Bahamas,
Bahrain, Canada, Croatia, Cyprus, Czech Republic, Eng-
land, French Polynesia, Germany, Greece, Israel, Kuwait,
Liberia, Lithuania, Marshall Islands, Mexico, Nauru, New
Zealand, Palestine, Panama, Qatar, Samoa, Saudi Arabia,
Scotland, Tonga, Turkey, UK, Wales, and the Latin Ame-
rican countries of Chile, Guyana, Paraguay and Venezuela.
In Latin America, Argentina (18.5% in 2003), Bolivia
(15.0% among female in 2003), Peru (16.0% among male
and 23.0% among female in 1998-2002) and Uruguay

(17.0% in 1998) presented higher obesity prevalence than
Brazil. In Latin America, only data from Colombia (12.3%
among female in 2003) were similar to those of Brazil.
Brazilian data were also similar to those of the Czech
Republic, Denmark, Estonia, Finland, Guatemala, Kazakh-
stan, Mauritius, Portugal, Spain and Tunisia (IASO 2010).

Our data show no statistically significant difference in
the prevalence of obesity between men (95% CI 12.3-15.4)
and women (95% CI 12.1-14.3), representing, in 2009,
13.5% of the total adult population. This result differs from
the majority of the countries listed by IASO (IASO 2010),
which demonstrates a higher prevalence among women,
but corroborates data from the 2003—2004 National Health
Examination Survey conducted in the USA (Ogden et al.
2007) and from the 2004 Canadian Community Health
Survey (Tjepkema 2007).

Brazilian data reflect the literature in terms of the
association between obesity and age in adults. Recent
studies have shown higher obesity prevalence among the
older populations of Canada (Tjepkema 2007), England
(NHS 2007), Scotland (NHS 2007) and the USA (Ogden
et al. 2007). For both sexes, the prevalence of obesity
becomes higher with age, affecting those between the
ages of 49 and 59 years, 3.8 and 4.0 (men and women,
respectively) times more than those between the ages of
18 and 24 years in 2006, and 2.4 and 3.6 times in 2009.
This increase in the prevalence of obesity in the last
4 years among young men and middle-aged women
explains the ratio reduction from 2006 to 2009, particu-
larly among men.

Race does not correlate with obesity for either sex. This
may be due to the high level of miscegenation in Brazil,
resulting in an unclear definition of ethnicity (self-reported
in VIGITEL). This differs from the USA, where race is
well established and immigrants are more likely to be
obese than white Americans (Ogden et al. 2007). The
region of residence also does not correlate with obesity,
meaning that obesity is equally spread across country.

Education and employment play a different role in each
sex: for men, there is no association, while for women,
greater education is negatively correlated with obesity (a
50% reduction at the highest education levels), as is
employment which results in a reduction of 30%. In Cana-
da, people with higher education were less likely to be
obese than others, regardless of sex (Tjepkema 2007).
Finally, a stable conjugal status is directly associated with
obesity for men (2.2 times in 2006 and 1.4 in 2009) and
women (1.7 and 1.6, respectively, for 2006 and 2009).

A 2004 study developed in Selangor, a prosperous state
of Malaysia, which examined 891 women between the ages
of 20 and 59 found 16.7% of the women to be obese,
slightly more than that in our data (13.6%, 95% CI
12.2-14.4). Obesity was also associated with older age, low
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education and a stable conjugal status, as in this study, but
not with employment status (Sidik and Rampal 2009).

In the Netherlands, the prevalence of obesity grew from
4 to 10% among men and 6 to 12% among women from
1981 to 2004 (Schokker et al. 2006). In Portugal (Santana
et al. 2009), the obesity level rose from 10.3% among men
and 11.4% among women to 16.0 and 16.9%, respectively,
in a period of 10 years (1996-2006), an increment similar
to Brazilian men, considering a smaller period of 4 years.
In Canada, the prevalence of obesity increased from 13.8%
(1978-1979) to 23.1% (2004), being worst among adults
aged 25-34 years (Tjepkema 2007). In England, the
obesity rate rose from 19% among men and 14% among
women in 1994 to 29 and 25% in 2006 (Heartstats 2010).
In Scotland, obesity rose from 17.5% in 1995 to 25.5% in
2003, affecting men aged 55-64 years and women
35-44 years to a greater degree (NHS 2007). In the USA
(Ogden et al. 2007), obesity rose from 13.3% in 1960-1962
to 23.2% in 1988-1994 to 32.9% in 2003-2004, a clear
demonstration of the severity of the obesity epidemic. This
situation should be taken as a warning to countries such as
Brazil, which currently has an obesity rate of 13.5%. Major
increases have also been observed in Australia, an average
raise of 10.1% per year from 1989 to 1999; Scotland 5.7%,
Luxembourg, Finland and France over 4%, Italy over 3%
and UK 2.4% (NHS 2007).

One of the limitations of this study is that weight and
height information was self-reported. In this sense, a
Brazilian study has shown previously good validity of
obesity measurement based on self-reported data (Peixoto
et al. 2006). While similar results can be found in other
studies (Brunner Huber 2006; Lim et al. 2009), the gene-
ral findings in validation studies of self-reported weight
and height indicate that overweight participants tend to
underestimate their weight, and all participants tend to
overestimate their height (Rowland 1990; Palta et al.
1982; Visscher et al. 2006). A systematic review com-
paring direct and self-report measures use for assessing
height, weight and body mass index, based on 64 studies,
has also shown trends of underreporting for weight and
BMI and over-reporting for height (Gorber et al. 2007),
with variations in the degree of underreporting for men
and women and according the characteristics of the
population being examined in the original study (Gorber
et al. 2007). These findings indicate that self-reported
obesity prevalence might be underestimated. However,
since these biases are constant across time, this type of
information still allows indentifying time trends with
agility, reliability and low cost. Another limitation of our
study refers to the use of landline telephone interviews,
since the coverage in the surveyed cities vary from 34 to
82% of total households (MS 2007). This bias is mini-
mized with the use of post-stratification weights, as used
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by similar studies such as the BRFSS (NCCDPHP 2010).
In this sense, it is also important to consider that the high
cost, longer time needed and the territorial vastness of the
country justify the use of telephone interviews instead of
more traditional household surveys, especially on the
investigation of short-term trends as those described by
this study. It is also important to notice that the results
presented in our study should be viewed with caution in
the face of the fact that the narrow period of time
between surveys may not have been sufficient to produce
statistically detectable temporal variations.

Special attention was also taken with data analysis.
Poisson regression allows robust estimations of change in
prevalence over time, since it accounts both for the fluc-
tuation across time and the variability at each time point,
giving to this procedure an advantage over similar analy-
tical approaches (such as ordinary least squares regression)
that would have rendered weaker results (Rosenberg 1997).

Still, data from the Brazilian Household Budget Survey,
conducted in 2008/09 by the Brazilian Institute of Geo-
graphy and Statistics (IBGE), reinforce the validity of our
findings. The study estimated obesity prevalence based on
weight and height measurements acquired directly by
trained interviewers. The results, in comparison to our
study, were obtained, with obesity in 14.8% of the total
adult population (age > 20) in the country (IBGE 2010).
Some level of difference was expected since our data
represent only adults residing in state capitals and do not
include information on the elderly population (age > 60).
Also, several of the trends verified—according to sex,
schooling and age—could also be verified in our study
(IBGE 2010). Once again, it is worth mentioning that
previous cost comparison between face-to-face and tele-
phone interviews in Brazil, using real survey costs,
demonstrated the enormous economical advantage of the
latter, which were 4.7 times cheaper per interview (Moura
et al. 2008).

Our data indicate a fast increase in the prevalence of
obesity in Brazil and, at this rate, in less than 10 years it
may become an epidemic. Without doubt, obesity has
become a significant national public health issue, exacer-
bating the risk for chronic non-communicable diseases and
premature death and consequently increases health-care
costs. Finally, our results indicate that the Brazilian go-
vernment should focus their policies on men (young, from
the southeast, with higher education, employed and an
unstable conjugal status) and women (middle aged, from
the north and northeast and with low schooling). Sugges-
tions involve improving the environment, such as a better
and cheaper access to healthier food items and to physical
exercise practices, and most importantly, education cam-
paigns about the importance of maintaining a healthy
lifestyle.
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