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Abstract
Objective: To verify the association of race, independent of socio-economic status
(SES), with obesity among Brazilian adults.
Design: We investigated data from the 2008–2009 Brazilian Household Budget
Survey. Obesity was defined using the WHO classification. Self-declared race was
classified as White, Black and ‘Pardo’ (Brown). Factor analysis with principal
component extraction was used to derive the SES index. The association between
race and obesity independent of SES, adjusted for demographic variables, was
estimated using multiple logistic regression, accounting for the survey design.
Interaction term between race and SES was tested.
Setting: Brazilian households (n 55 970).
Subjects: Adults aged 20–65 years (n 80 702).
Results: The prevalence of obesity was 14·9%. The first factor explained 51% of
the variance and was used as a SES indicator. Odds of obesity increased with
increasing SES level for men and for Black women, whereas Brown and White
women showed a decrease of obesity. The association between race and obesity
was modified by SES level in both sexes. At lower level of SES (−2 SD), Black and
Brown in comparison to White men had 35 and 27% decreased odds of obesity,
respectively. For women, at lower SES level, only Black compared with White
women had 30% decreased odds of obesity. At the higher SES level (+2 SD), Black
women compared with White presented a threefold increase of obesity.
Conclusions: Racial disparities in obesity are SES level- and sex-dependent in
Brazil. Strategies exclusively targeting reductions in SES disparities are likely
ineffective for decreasing racial disparities in obesity among women.
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Obesity represents a major public health challenge world-
wide(1), with a reduction of the obesity epidemic being the
main target for the prevention and control of non-
communicable diseases by the WHO(2). Therefore, detect-
ing populations at high risk for obesity is an important task,
as is understanding the possible factors leading to the
increased susceptibility of these populations.

In high-income countries, obesity affects all ages and
both sexes(3). In the USA, the highest prevalence is
observed among Black and Hispanic women, who are
also the most poor and least educated populations(4–6). In
Brazil, although obesity is more pronounced among
women and wealthy people, in the last 40 years, the
prevalence has increased more among men and
low-income women(7,8). Although several Brazilian studies
have focused on the socio-economic disparities in obesity

prevalence, little attention has been given to racial
disparities. One possible explanation is because in Brazil,
as well as in other countries, race is generally treated as a
proxy of socio-economic status (SES) due to the well-
known association between race and SES.

Some studies have suggested that racial differences in
weight status cannot be completely explained by SES, and
the associations of both race and SES with obesity are
sex-dependent(4,9–12). One of the few Brazilian studies that
investigated these interrelationships verified an excessive
weight gain among Black and Brown women compared
with Whites. However, this association was only partially
explained by low lifetime SES, and no association between
race and weight gain was observed among men(12).

Under the hypothesis that there are some racial aspects
related to obesity not explained by SES, in the present study
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we aimed to verify the association of race, independent of
SES, with obesity among Brazilian adults. To our knowledge,
the present study is the first to investigate the relationship
between race and obesity independent of SES in a nation-
wide sample from a middle-income country.

Methods

Population
The present study analysed data obtained from the 2008–
2009 Household Budget Survey (HBS) conducted by the
Brazilian Institute of Geography and Statistics. The Brazi-
lian HBS sample was selected using a two-stage cluster
sampling design. In the first stage, census tracts, the
primary sampling units, were selected by systematic
sampling with a probability proportional to the number of
households. The census tracts were stratified to include
representatives of all Brazilian regions, including both
urban and rural areas, as well as different socio-economic
levels. In the second stage, households were selected by
simple random sampling. The 2008–2009 HBS included
4694 census tracts with 68 373 households. Interviews
were conducted for 55 970 households and 190 159 indi-
viduals of all ages and both sexes were investigated. In the
present study, we included individuals aged 20–65 years
living in urban areas, with the exception of pregnant
women (n 1052) and a total of 2% of missing data
(n 1651), yielding a final sample of 80702 Brazilian adults(13).

The 2008–2009 HBS data are secondary data and are
available for public online access. The Brazilian Institute of
Geography and Statistics follows the Brazilian Govern-
ment law (number 73 177 of 20 November 1973) by
respecting the ethical aspects of the individuals; the
database information is confidential, with no subject
identification, address or telephone number available.

Data collection
Body weight was measured using a portable electronic
scale with a capacity of 150 kg and graduations of 100 g.
Height was assessed using a portable stadiometer. BMI
was calculated as [weight (kg)]/[height (m)]2 and obesity
was defined according to the WHO BMI classification as
BMI ≥30 kg/m2(14).

Racial classification was based on self-reported skin
colour and was divided into five categories: White, Black,
‘Pardo’, Asian and Indigenous. In Brazil, ‘Pardo’ indicates
an admixture of races, mainly White and Black. In our
analysis, we hereafter use the word Brown to refer to
‘Pardo’ individuals. Since Asian and Indigenous people
represented less than 1·2% of the included Brazilian
adults, we excluded them from the present analysis.

SES characteristics were recorded during the household
interviews and included one question related to education,
one about income and three questions about perception
of the family’s living conditions. Education was estimated

as the number of full years of study. Income was estimated
as monthly household income, including all monetary and
non-monetary sources of income (including gifts, dona-
tions). The total household income was divided by the
number of members in the household to calculate the per
capita income, which was classified into eight categories:
<¼, ¼–½, ½–1, 1–2, 2–5 and >5 times the Brazilian
minimum wage. The official minimum monthly wage in
Brazil during the study time was $US 174·40 (conversion
rate at that time: 1 US dollar= 2·38 Brazilian Real). The
family’s living conditions was based on one question
related to the perception of how their monthly total
income allows covering the needs of the family, divided
into six categories: ‘great difficulty’, ‘difficulty’, ‘some
difficulty’, ‘slightly easy’, ‘easy’ and ‘very easy’. The other
two questions were related to the sufficiency of foods and
the quality of the foods afforded by the family. Both these
questions were categorized into three options: ‘rarely’,
‘sometimes’ and ‘always’. Trained interviewers were
responsible for entering the data obtained during the
household survey into a computer database.

Data analyses
Factor analysis with principal component extraction was
used to derive a SES index using the five variables. The
Kaiser–Meyer–Olkin test (>0·6) and Bartlett’s test of
sphericity (≤0·05) were used to determine whether
correlations among the variables were sufficiently strong
for factor analysis. Orthogonal Varimax rotation was used
to simplify the interpretation of the factors. The factor
explaining most of the variance was used as the SES index.

The association between obesity (dependent variable)
and race (main explanatory variable) was estimated using
multiple logistic regression stratified by sex. Model 1
evaluated the association adjusted for age (as a continuous
variable) and region (North, Northeast, Midwest, South
and Southeast Brazil). Model 2 considered Model 1
adjusted by the SES factor (estimated as a continuous
variable by individual factor scores) and the interaction
term of race and SES factor. OR of obesity were estimated
for each sex, taking account of the contrasts between the
races and interaction terms. In addition, OR were esti-
mated for each sex and race considering the SES-level
effects.

All statistical analyses were weighted and performed
using the statistical software package SAS version 9.3,
taking the sample design effect into account. Weighting
factors were used to correct for non-responses, thus
allowing population estimates.

Results

The study population comprised 51·4% Whites, 8·6%
Blacks and 40·0% Brown individuals. Similar racial pro-
portions were observed when analysed according to sex.
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The overall prevalence of obesity was 14·9% (males,
13·1%; females, 16·5%). The prevalence rates of obesity
among Blacks, Whites and Browns were 16·4, 15·1 and
14·2%, respectively. The highest prevalence of obesity
was found among Black women (20·6%).

Important socio-economic disparities were observed
when analysed according to race. For both sexes, Whites
had greater education (years of school), greater income
and better family perception of quality of life (measured
by two proxy variables: whether the household quantity of
food is sufficient and whether they consumed the kinds of
foods they wanted) compared with Blacks and Browns.
While 16% of White men received more than five times
the minimum wage, only about 5% of Black and Brown
men belonged to this income category. In addition, 74·4%
of White men reported that the household quantity of food
was always sufficient, compared with 55·2 and 56·8% of
Black and Brown men, respectively. In contrast, 17·8% of
Black and 15·2% of Brown men reported that they rarely
consumed the kinds of foods they wanted, compared with
8·7% of White men. Similar results were observed among
women (Table 1).

In the SES factor analysis, both the Kaiser–Meyer–Olkin
index (0·79) and Bartlett’s test (P< 0·01) indicated that the
correlations among the five variables were sufficiently
strong for factor analysis. The eigenvalue criterion (2·5)
allowed for the identification of one factor of SES (51% of
the explained variance). The factor loadings and com-
monalities were the greatest for income (Table 2).

As seen in Table 3, Model 1, the OR of obesity among
Brown men was significantly lower than among White
men, while there were no significant differences between
Black and White men or between Brown and Black men.
In contrast, Black and Brown women had 49 and 17%
increased odds of obesity compared with White women,
respectively. In Model 2, adjusted for socio-economic
factors (individual factor scores), the interaction between
race and SES factor was statistically significant (P< 0·02).
The association between obesity and race was different
according to SES factor level in both sexes. At lower SES
level (−2 SD), Black and Brown men had 35 and 27%
decreased odds of obesity compared with White men,
respectively. No significant associations for other SES
levels or for Brown v. Black were observed. In addition,
Black women compared with White women had 30%
decreased odds of obesity at lower SES level
(−2 SD) and a threefold increased odds at higher SES level
(+2 SD), whereas Brown women had 35% increased and
59% decreased odds of obesity compared with Black at
lower (−2 SD) and higher SES level (+2 SD), respectively.
There were no significant differences between Brown and
White women in any SES level (Table 3).

For men, the odds of obesity increased with increasing
SES. White, Black and Brown men presented OR of
obesity of 1·12, 1·37 and 1·26 per 1 SD increase in the SES
factor, respectively. However, among women, only Blacks

showed increased odds of obesity with increasing SES
factor, whereas White and Brown women conversely
showed decreases of 19 and 13%, respectively (Table 4).

Discussion

The Brazilian adult population comprises an important
admixture of Blacks and Whites; however, the socio-
economic disparities between races are great. In the
present study, although the socio-economic disparities by
racial category were similar between the sexes, the results
related to the prevalence of obesity were not. Especially,
among women, Blacks had the highest prevalence of
obesity, while among men, Whites did. The association
between obesity and race was clearly modified according
to SES, mainly among women. Compared with White
women, Black women had threefold increased odds of
obesity at higher SES level and decreased odds of obesity
at lower SES level. Moreover, the odds of obesity
increased with increasing SES factor level in all racial
categories among men, especially among Black men.

The positive relationship between income and obesity
among men but not among women has already been docu-
mented in national Brazilian data(15) and in a large Brazilian
cohort(16). In developing countries, obesity has historically
been a problem for wealthy people(17). However, some
studies have shown that obesity is becoming increasingly
frequent among the poor, particularly among women(8,18,19).
Our study showed an important interaction of this association
with SES, with Black women showing 17% increased odds of
obesity with each increase of the SES factor, while for White
and Brown women, the odds conversely decreased.

Some authors have suggested that the racial disparities
in obesity independent of SES could be explained by
physiological, psychological, cultural and environmental
effects. Stress due to racial discrimination can have
harmful health consequences, including negative mental
outcomes(20,21), and may contribute to excessive BMI and
body fat(22). Such a physiological pathway could be
explained by hormonal changes produced by stressors,
which would activate the hypothalamic–pituitary–adrenal
axis, resulting in imbalanced levels of insulin, cortisol and
other glucocorticoids, which increase fat retention and
may stimulate appetite and suppress the satiety sys-
tem(23–26). Overeating related to psychological distress also
increases the risk of weight gain over time(27,28). Further-
more, some authors have verified positive associations of
racism with BMI, waist circumference and measures of
metabolic risk among Black women, suggesting that the
effects of psychosocial stress on metabolic risk may be
more pronounced in women than in men(29–31).

In addition, cultural differences such as greater body
size satisfaction among Black women compared with
Whites(32) and a preference for larger body sizes may also
explain the racial disparities(33,34). Greater consumption of
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Table 1 Prevalence of obesity according to demographic, socio-economic and food access characteristics among Brazilian adults from urban areas (n 80702): 2008–2009 Brazilian Household
Budget Survey

Men (n 38391) Women (n 42311)

White
(n 15677)

Black
(n 3510)

Brown
(n 19204)

White
(n 18147)

Black
(n 3475)

Brown
(n 20689)

Characteristic
% or
Mean 95% CI

% or
Mean 95% CI

% or
Mean 95% CI

% or
Mean 95% CI

% or
Mean 95% CI

% or
Mean 95% CI

Prevalence of obesity (BMI ≥30 kg/m2) (%) 14·3 13·4, 15·2 12·0 10·4, 13·7 11·8 11·1, 12·5 15·9 15·1, 16·8 20·6 18·5, 22·7 16·5 15·7, 17·3
Age (mean of years) 39·2 38·9, 39·5 38·1 37·5, 38·7 37·6 37·3, 37·9 40·0 39·8, 40·3 39·5 38·9, 40·1 38·6 38·4, 38·9
Education (mean of full years of study) 9·2 9·0, 9·3 7·2 7·0, 7·4 7·4 7·3, 7·5 9·3 9·2, 9·4 7·4 7·2, 7·6 7·6 7·5, 7·7
Monthly household per capita income (Brazilian

minimum wage equivalents) (%)
<¼ 1·4 1·1, 1·6 4·4 3·4, 5·4 4·4 4·0, 4·9 1·6 1·3, 1·9 4·9 3·9, 6·0 4·7 4·3, 5·1
¼–½ 5·1 4·6, 5·6 12·8 11·2, 14·5 13·7 12·8, 14·5 5·4 5·0, 5·9 13·9 12·1, 15·8 14·5 13·6, 15·3
½–1 16·5 15·4, 17·6 27·3 25·0, 29·6 27·4 26·3, 28·5 17·2 16·2, 18·2 31·7 29·1, 34·3 27·9 26·9, 29·1
1–2 28·7 27·3, 30·1 31·5 28·8, 34·2 29·2 28·1, 30·4 29·2 28·0, 30·4 27·6 25·2, 30·1 28·7 27·5, 29·9
2–5 32·2 30·7, 33·7 18·7 16·5, 20·9 19·9 18·7, 21·1 30·9 29·5, 32·2 16·6 14·4, 18·2 19·3 18·2, 20·5
>5 16·1 14·8, 17·5 5·3 3·3, 7·2 5·3 4·6, 6·0 15·7 14·4, 17·0 5·2 3·7, 6·8 4·8 4·2, 5·5

Family perception of whether their total income allows
covering the needs of the family each month (%)
Great difficulty 11·4 10·5, 12·3 23·7 21·4, 26·1 21·2 20·1, 22·3 12·9 12·0, 13·7 27·2 24·7, 29·7 21·5 20·5, 22·6
Difficulty 18·3 17·1, 19·4 24·0 21·6, 26·4 23·1 22·0, 24·1 19·2 18·2, 20·3 24·6 22·0, 27·2 23·3 22·3, 24·3
Some difficulty 39·5 38·1, 41·0 35·8 33·0, 38·5 35·3 34·0, 36·6 37·9 36·6, 39·3 33·4 30·5, 36·3 36·4 35·2, 37·6
Slightly easy 17·6 16·5, 18·7 10·6 8·9, 12·3 12·2 11·3, 13·1 16·9 15·8, 18·0 9·9 8·1, 11·8 11·8 11·0, 12·5
Easy 12·0 11·0, 13·0 5·2 4·2, 6·2 7·5 6·8, 8·3 11·9 11·0, 12·9 4·4 3·4, 5·4 6·4 5·8, 7·0
Very easy 1·2 0·9, 1·6 0·6 0·2, 1·0 0·7 0·5, 0·9 1·1 0·8, 1·4 0·5 0·3, 0·7 0·6 0·4, 0·7

Family perception whether the household quantity
of food is sufficient (%)
Rarely 5·8 5·1, 6·5 11·7 10·0, 13·5 11·6 10·7, 12·5 5·9 5·2, 6·4 14·7 12·4, 17·0 11·3 10·4, 12·2
Sometimes 19·7 18·5, 21·0 33·1 30·3, 35·9 31·6 30·2, 33·0 20·8 19·6, 22·1 32·3 29·7, 34·8 31·9 30·7, 33·1
Always 74·4 73·0, 75·9 55·2 52·1, 58·3 56·8 55·3, 58·4 73·3 71·9, 74·8 53·0 49·9, 56·2 56·8 55·4, 58·1

Family perception whether they consume the kinds
of foods they want (%)
Rarely 8·7 7·7, 9·7 17·8 15·6, 20·1 15·2 14·0, 16·3 8·7 7·9, 9·5 17·2 15·1, 19·4 15·3 14·3, 16·3
Sometimes 47·9 46·3, 49·4 57·8 54·8, 60·8 55·7 54·2, 57·1 49·3 47·7, 50·8 56·4 53·2, 59·7 56·6 55·4, 57·9
Always 43·4 41·8, 45·0 24·3 21·9, 26·8 29·2 27·8, 30·5 42·0 40·5, 43·5 26·3 23·6, 29·0 28·0 26·8, 29·2
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fast foods(35), higher rates of obesity in areas of high
concentrations of Black people(36) and also a lower rate of
breast-feeding among racial minorities are additional

aspects promoting obesogenic environments(37). These
findings suggesting physiological, psychological and
cultural differences among Black and White Brazilian
women indicate the need for more in-depth explorations
of these pathways to obesity in Brazil. One limitation of
our study was that we could not quantify the contribution
of these factors in our analysis.

A limitation of the database was that the survey lacked
information on some proximal factors determining obesity.
Food intake information was available only for less than
20% of the total HBS sample and physical activity was not
measured. In addition, the cross-sectional study design
limited us not to evaluate changes of factors related to SES
and development of obesity. On the other hand, the study
conducted the analysis in a large national probabilistic
sample with a great admixture of races and well-
documented and measured variables.

Few studies have explored the association of obesity
and race by SES level in Brazil. Chor et al.(12) showed
that the excessive weight gain among Black and Brown
Brazilian women compared with Whites could be only

Table 2 Socio-economic factors, factor loads and communalities
(h 2) resulting from the factor analysis among Brazilian adults from
urban areas (n 80702): 2008–2009 Brazilian Household Budget
Survey)

Socio-economic factor
Factor
loading h 2

Education 0·61 0·38
Income (two proxy variables)
Monthly household per capita income
(Brazilian minimum wage equivalents)

0·76 0·57

Family perception of how their total income
allows covering the needs of the family each
month

0·76 0·57

Food access (two proxy variables)
Family perception whether the household
quantity of food is sufficient

0·71 0·51

Family perception whether they consume the
kinds of foods they want

0·73 0·54

Eigenvalue 2·56
% of accumulated explained variance 51·29

Table 3 Multiple survey logistic regression analysis of the effect of race on obesity among Brazilian adults from urban
areas (n 80702): 2008–2009 Brazilian Household Budget Survey

Men (n 38391) Women (n 42311)

Model OR* 95% CI P OR* 95% CI P

Model 1: race+ age (years) + region
Black v. White 0·89 0·75, 1·06 0·19 1·49 1·29, 1·72 < 0·01
Brown v. White 0·88 0·80, 0·98 0·02 1·17 1·07, 1·28 < 0·01
Brown v. Black 0·99 0·84, 1·17 0·94 0·78 0·68, 0·90 < 0·01

Model 2: Model 1 +SES factor (individual factor scores) + interaction term race×SES factor†
Black v. White

− 2 SD of SES factor‡ 0·65 0·44, 0·96 0·03 0·70 0·52, 0·94 0·02
0 SD of SES factor 0·96 0·81, 1·15 0·69 1·45 1·25, 1·68 < 0·01
+ 2 SD of SES factor 1·44 0·96, 2·17 0·08 3·00 2·10, 4·30 < 0·01

Brown v. White
− 2 SD of SES factor 0·73 0·58, 0·92 0·01 0·94 0·76, 1·17 0·59
0 SD of SES factor 0·93 0·83, 1·03 0·15 1·07 0·98, 1·18 0·13
+ 2 SD of SES factor 1·18 0·96, 1·44 0·12 1·22 1·00, 1·49 0·05

Brown v. Black
− 2 SD of SES factor 1·13 0·77, 1·64 0·54 1·35 1·01, 1·82 0·04
0 SD of SES factor 0·96 0·81, 1·14 0·63 0·74 0·64, 0·86 < 0·01
+ 2 SD of SES factor 0·82 0·54, 1·24 0·34 0·41 0·28, 0·59 < 0·01

SES, socio-economic status.
*Odds ratios of obesity estimated for each sex (stratified analysis) taking account of the contrasts between races and interaction term.
†Interaction term tested was statistically significant (P< 0·02).
‡The estimates were calculated for three SES factor levels: a lower level (−2 standard deviations of the SES factor); middle level
(0 standard deviations) and an upper level (+2 standard deviations).

Table 4 Effects of the socio-economic status (SES) factor on obesity according to race and sex among Brazilian adults
from urban areas (n 80702): 2008–2009 Brazilian Household Budget Survey

Men (n 38391) Women (n 42311)

OR* 95% CI P OR* 95% CI P

Increase per 1 SD of the SES factor
White 1·12 1·05, 1·20 < 0·01 0·81 0·76, 0·86 <0·01
Black 1·37 1·16, 1·62 < 0·01 1·17 1·02, 1·34 0·03
Brown 1·26 1·18, 1·36 < 0·01 0·87 0·81, 0·92 <0·01

*Odds ratios of obesity were estimated for each sex (stratified analysis) and race by taking account of race + age (years) + region +SES
factor (individual factor scores) + interaction term race ×SES factor.
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partially explained by their life-course low socio-economic
position, while no association was verified among men.
Robert and Reither(38), using multilevel analysis, observed
that higher BMI among Black American women persisted
even after considering individual SES and community
socio-economic disadvantages; no association was
observed for men. In an American population-based
study, Jackson et al.(10) verified that Blacks, particularly
women, experienced higher increases in BMI from 1997 to
2008 than Whites, for whom the obesity trends and racial
disparities were more noticeable among individuals with
higher education levels. Baltrus et al.(39) observed that
weight gain over 34 years in adulthood was greater in
Blacks than in Whites among women only. However, the
association of race with weight gain largely resulted from the
use of a cumulative socio-economic position score. More-
over, previous studies have revealed racial disparities in
obesity since early childhood and adolescence, with Black
children having higher BMI compared with Whites(35,40,41);
these differences cannot be explained by socio-economic
variations between the examined groups(6,42).

Despite studies on American males showing quite
different results, with Blacks and those with lower SES
having a higher prevalence of obesity(4,43), in our study we
observed that White men and those with greater SES level
had the highest odds of obesity. Further, among men,
American national data revealed limited differences in the
prevalence of obesity from 1999 to 2010 according to race,
whereas the prevalence among non-Hispanic Black
women was 20 percentage points higher than that among
non-Hispanic White women(9). Gigante et al.(16) identified
no difference in obesity by race in Brazilian men, while
Black or mixed women had a greater prevalence of
obesity and overweight status compared with Whites.

In the present study, the associations of obesity and race
were statistically significant for men only at lower SES
levels, in which Black and Brown men had lower odds of
obesity compared with White men. In addition, the odds
of obesity among men increased with an increase in the
SES factor among all racial categories, especially for Black
men. These results indicate that the effect of increasing
SES factor level on obesity was more evident among Black
people, both for men and women.

In summary, the present population-based study sug-
gests that racial disparities in obesity are SES level- and
sex-dependent. The role of race in obesity was markedly
evident in women, for whom the current Brazilian strate-
gies exclusively targeting reductions in SES disparities
probably will not be effective for decreasing racial dis-
parities in obesity. The complex patterns in the association
between race and obesity and the complexity of variables
involved in the pathways of this relationship suggest the
need for further studies including other variables allowing
improved measurements of latent constructs, such as SES
and discrimination, and the need for analysing the inter-
actions and mediations among these constructs. Such an

approach would be more appropriate for establishing
guidelines for the prevention of obesity in countries with
highly heterogeneous populations, such as in Brazil.
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