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Abstract

Objective: To describe malnutrition (undernutrition and excess weight) by income,
education and race/ethnicity in the Brazilian population.

Design: Cross-sectional study.

Setting: Brazil.

Participants: Children aged <5 years (114 580), adolescents aged 11-19 years
(1231 892) and adults aged 20-49 years (12 84 660).

Results: Among children, prevalence of excess weight, wasting and stunting was
169, 28 and 6-0 %, respectively. Differences related to income, education and
race/ethnicity were verified, except for prevalence of wasting by education
level. Girls and boys presented 18-4 and 20-5 % of excess weight, 2-8 and 3-7 %
of underweight and 5-5 and 7-3 % of stunting, respectively. Prevalence of excess
weight was lower among poorer, lower-educated (only for boys) and white
adolescents, while stunting was lower among higher-income, higher-educated
and white adolescents. Over three-quarters of women and almost half of men
presented excess weight. Among adults, 3-9 % of women and 1-7 % of men
were underweight, and 5-7 % of women and 0-2% of men presented short
stature. Prevalence of excess weight for women was higher among lower
education and black, while for men it was higher among higher income and
education and white. Short stature was more prevalent among black and
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mixed-race, low-educated and low-income women. Underweight prevalence 'lﬂ(:% r;::;g:
was higher among low-educated, black and mixed-race women. Socio-economic stafus
Conclusions: In Brazil, the prevalence of excess weight was at least threefold higher Education
3"‘# than that of undernutrition for children and adolescents and at least sevenfold higher Race/ethnicity

for adults. Social inequalities were observed in the distribution of malnutrition across Health status disparities
the lifespan and by gender. Brazil

Trends in undernutrition indicators in Brazil show increased by about 1% each year™®, following rising
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that the prevalence of stunting and undernutrition in
children decreased significantly between 1974-1975 and
2008-2009". Improvements in purchasing power,
women’s education, and access to health care, water
and sanitation have all contributed to the decline of
undernutrition in Brazil®. However, the condition is still
present in more impoverished regions of the country®
and in low-income groups”’. On the other hand, over-
weight and obesity rates have increased in the same
period”. In fact, in the past 10 years, the obesity rate
among adults living in Brazilian state capitals has

obesity levels across the globe

This scenario results in the loss of billions of dollars
since malnutrition in all its forms impacts negatively on
morbidity and mortality, educational outcomes and
productivity®. High BMI is among the largest contributors
of lost disability-adjusted life-years worldwide and in
Brazil?. In terms of health-care costs, between 2009
and 2011, the total annual cost of hospital admissions
and outpatient procedures in Brazil related to non-
communicable diseases (NCD) associated with excess
weight was $US 2-1 billion. Approximately 10% of
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this cost was attributed to overweight and obesity®. On
top of that, out-of-pocket expenditure on medication
in Brazil is 16% higher in households with obese
individuals®.

Although obesity levels are still higher in high-income
countries in comparison to low- and middle-income ones,
the gap between them is narrowing as rates of overweight
and obesity are growing at a faster pace in low- and middle-
income countries®®. The relationship of socio-economic
status (SES) and race/ethnicity with obesity is largely
known in high-income countries’?’, In low- and middle-
income countries, however, such relationship is not as
clear. While for women of low SES living in low- and
middle-income countries, the shift of obesity seems to
occur at an earlier stage of economic development
than it does for menV, in the last three decades obesity
grew relatively more rapidly among men living in
low- and middle-income countries — particularly those
aged 25-29 years — than for women and those living
in high-income countries®. In Brazil, an 8-year cohort
study of government employees showed that women
identifying as mixed-race or black and women and men
who were less educated gained more than 1 kg/m? during
the evaluated period compared with those were white or
had high education™?.

Understanding to what extent both undernutrition and
excess BMI rates are partnered by income, level of educa-
tion and race/ethnicity supports the implementation of
more equitable programmes and policies targeted at the
continued fight against undernutrition and rising levels
of overweight and obesity in low- and middle-income
countries. In a context of comparing Latin American coun-
tries and describing a panorama of social inequalities
of malnutrition in the region, the aim of the present study
was thus to describe malnutrition in all its forms (under-
nutrition and excess weight) by income, level of education
and race/ethnicity in Brazilian children, adolescents
and adults. We hypothesized that higher undernutrition
and excess BMI levels would be found in children,
adolescents and adults of low income, low level of educa-
tion and racial/ethnic minorities in Brazil.

Methods

Data source and sample

The present study used available data of the Brazilian
Household Budget Survey (HBS) conducted by the
Brazilian Institute of Geography and Statistics between
May 2008 and May 20009.

The 2008-2009 HBS is nationally representative and
involved a probabilistic sample of 55970 Brazilian house-
holds, based on a complex sample plan using two-stage
cluster sampling, with random selection of census tracts
during the first stage and of households in the second stage.
For the selection of the census tracts, the 12800 census
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tracts of the Master Sample of Household Surveys
(a tool used by the Brazilian Institute of Geography and
Statistics in all national household surveys since 2006) were
grouped to obtain household strata with geographic and
socio-economic homogeneity. Geographical location of
the census tracts (region; state; urban or rural area) and
education of the heads of households (years of schooling)
were considered for this grouping. The number of census
tracts and households selected inside each one was propor-
tional to the total number®,

We used data for all children aged <5 years, adolescent
girls and boys aged 11-19 years and adult women and men
aged 20-49 years (131 132 individuals; 47 945 households)
and sociodemographic data. The reason for analysing these
population groups was to allow the comparison with data
from other Latin American countries.

Assessment of nutritional status

The survey provided data on weight and height measured
using standard techniques by trained researchers?.
Weight was measured using portable electronic scales with
a maximum capacity of 150 kg and graduations of 100 g, and
recorded in kilograms. Height was measured in centimetres
using length for children under 24 months old and stature for
those aged 25 months or above. Length was measured using
infant anthropometers with a capacity of up to 105 cm and a
scale in millimetres, and height was measured using portable
stadiometers with a 200 cm-long retractable tape measure,
accurate to the nearest 0-1 cm™?.

BMI was calculated as [weight (kg)l/[height (m)]* for
adults, and height-for-age Z-score (HAZ), weight-for-height
Z-score (WHZ) and BMI-for-age Z-score (BMIZ) were calcu-
lated for children and adolescents. Following WHO recom-
mendations, valid values were considered as: HAZ between
<-6 and +6; WHZ between <-5 and +5; BMIZ between
<=5 and +5; and BMI between 10 and 58 kg/m?1410),

Nutritional status of individuals was classified using
WHO recommendations for each age group, in order to
evaluate malnutrition in all its forms (undernutrition and
excess weight). Excess BMI indicators were overweight,
obesity and excess weight. Overweight was defined as
BMI between >25-0 and 299 kg/m? for adults (2049
years), BMIZ between >+2 and <43 for children under
5 years and BMIZ between >+1 and <+2 for adolescents
(11-19 years). Obesity was defined as BMI > 30-0 kg/m? for
adults, BMIZ>+3 for children under 5 vyears and
BMIZ > +2 for adolescents. Excess weight (overweight +
obesity) was defined as BMI > 25-0 kg/m? for adult women,
BMIZ > 42 for children and BMIZ > 41 for adolescents.
Undernutrition indicators included wasting or underweight
and stunting or short stature. Wasting was defined as
WHZ < -2 for children, and underweight as BMIZ < -2
for adolescents and BMI < 18-5 kg/m? for adults. Stunting
was defined as HAZ < -2 for children and HAZ <-2 for
adolescents; and adults’ short stature was considered if
height was <1-49 m14-19,
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Evaluation of social conditions
Individual characteristics included age, gender, per capita
household income, education level (years of schooling of
the head of the household for children and adolescents,
and years of schooling of the women or men themselves
for adults; grouped into low (0-6 years), medium (7-12
years) and high level (>12 years)) and self-reported race/
ethnicity (white, black, mixed, Asian or indigenous).
Household characteristics and goods were also used to
describe the population. We include data on presence of an
earthen floor; use of firewood or charcoal for cooking
(instead of a gas oven); access to public sewage system,
public water connection and electricity; and motor vehicle
(car, van, truck or motorcycle), television, computer
(laptop or desktop), refrigerator and telephone ownership.

Data analyses

Characteristics of individuals, households and the owner-
ship of goods were described for Brazil and according to
tertiles of SES. Prevalence (%) and 95 % CI of excess BMI
and undernutrition indicators were described by tertiles
of household income, education level and race/ethnicity.
Differences in proportions were tested using the test for
linear combinations (Zincom function in Stata).

Analyses were carried out using the statistical software
package Stata/SE version 14.2 in the survey module, which
considers the effects of complex sampling and enables
the extrapolation of results for the Brazilian population,
considering a 95 % CI and a 5 % significance level.

Results

The sample was composed of 131132 individuals
(14580 children aged <5 vyears; 31892 adolescents
aged 11-19 vyears; 84660 adults aged 20-49 years).
Characteristics of the studied population and characteristics
and goods of their households by tertile of household
income are presented in Table 1. Black and mixed-race
individuals were more likely to be in the lowest tertile of
household income.

In children under 5 years, overweight prevalence was
10-1% and obesity prevalence was 7-:2%. Wasting was
present in less than 3-0 % of the children and stunting in about
6-0 %. Stunting, wasting and overweight rates were higher in
low-income children. Stunting was higher, and overweight
and obesity were lower, for those children whose head of
household had low education level. Obesity was higher
and wasting was lower in white children compared with
black and mixed-race children (Table 2).

Prevalence of overweight in adolescent girls and boys
was 147 and 15-4%, respectively. Obesity prevalence
was 3-7 and 5-1 %, underweight was 2-8 and 3-7 %, and
stunting was 5-5 and 7-3 % for girls and boys, respectively.
Obesity levels were lower in low-income girls and boys and
in boys whose head of household’s education level was
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low, but underweight and stunting levels were higher in
this group. The prevalence of obesity was higher, and
the prevalence of stunting was lower, in white girls and
boys compared with mixed-race and black adolescents,
respectively (Table 2).

Overweight was present in about a third of adults aged
20-49 years (284% for women and 36-6% for men).
Obesity rate was 13-8%, over twice as much as the
prevalence of short stature (57 %) and three times as much
as the prevalence of underweight (3:9 %) in women. For
men, the prevalence of obesity was 11:3% while the
prevalence of underweight and short stature was only 1.7
and 0-2 %, respectively. Prevalences of overweight, obesity
and short stature were all higher in low-income and low-
educated women. Obesity and underweight prevalences
were higher among black women compared with mixed-
race and white women. Short stature, however, was more
prevalent in mixed-race women. The scenario was different
for adult men. Prevalence of overweight and obesity was
higher among those with high income and high education,
while underweight was higher in low-income men. White
men presented a higher prevalence of overweight and
obesity compared with black and mixed-race men (Table 2).

Discussion

Based on representative data of the Brazilian population
and analysing malnutrition in all its forms, we found a high
prevalence of overweight and obesity in all age and SES
groups across the lifespan. The prevalence of excess
weight was at least threefold higher compared with under-
nutrition for children and adolescents. In adults, the preva-
lence of excess weight was at least sevenfold higher than
that of undernutrition. Additionally, we found important
social inequalities in the distribution of malnutrition for
children, adolescents and adults. Higher prevalence rates
of wasting/underweight and stunting were found in more
disadvantaged children and adolescents. Lower-income,
less-educated, as well as black and mixed-race women
presented both more obesity and short stature compared
with more privileged women. Noteworthy is the fact that
black and mixed-race individuals were also more likely
to be low-income individuals. On the other hand, higher-
income, higher-educated and white men presented higher
prevalence of overweight and obesity.

We found that more disadvantaged conditions (low
income, low education and black and mixed-race people)
were related to higher rates of undernutrition in children
and adolescents in Brazil. These findings are in line with
those from a study based on secondary data evaluating
nearly 100 low- and middle-income countries nearly a
decade ago. The authors found that lower SES was related
to higher undernutrition rates and other unfavourable
health outcomes, but not obesity”. In fact, the scenario
observed in Brazil is consistent with that verified in a
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Table 1 Sample characteristics by tertile of per capita household income in Brazil. Household Budget Survey 2008—2009

Per capita household income (mean value)

Low tertile Medium tertile High tertile
All (R$ 174-54) (R$ 467-61) (R$ 1743-09)
Mean or % 95% Cl Mean or % 95% Cl Mean or % 95% ClI Mean or % 95 % ClI
Children aged <5 years (n14 580)
Age (years) 21 2.0, 21 21 2.0, 21 21 2.0, 21 21 2.0,2:2
Male sex (%) 51-3 50-0, 52-5 515 50-0, 53-0 51.7 49.2, 541 50-0 46-6, 53-3
Girls aged 11-19 years (n15 606)
Age (years) 149 14.9, 15.0 14.7 146, 14.7 151 15.0, 152 15.2 15.0, 153
Boys aged 11-19 years (n16 286)
Age (years) 149 14.9, 15.0 14-6 14-6, 14.7 15.0 14.9, 151 15.3 152, 155
Women aged 20—49 years (n43 434)
Age (years) 339 338, 34-0 33-0 32.8, 33-2 339 338, 34-1 34.7 34.5, 349
Education level (%)
Low (06 years) 351 342, 36-0 59.7 58-3, 61-0 333 32-1, 34-6 153 142, 164
Medium (7-12 years) 471 46-2, 481 371 35.8, 384 575 56-2, 58-9 46-0 44.2,47-8
High (>12 years) 17-8 16-9, 18-6 32 28,37 92 8-4,10-0 387 36-9, 40-6
Men aged 2049 years (n41 226)
Age (years) 333 33-2, 334 328 32-6, 33-0 33:2 33.0, 334 33-8 336, 34-1
Education level (%)
Low (06 years) 36-6 35.7, 37-6 63-2 61.9, 64-4 38-2 369, 39-5 154 14.3, 16:5
Medium (7-12 years) 50-2 49.2, 511 349 33:6, 36-1 56-5 55.2, 579 56-0 54.3, 57-6
High (>12 years) 132 12.4,14.0 2.0 17,24 5-3 4.7,5-8 287 27-0, 30-4
All individuals (n131 132)
Race/ethnicity (%)
White 46-4 45.6, 47-2 30-1 29.0, 31:2 46-6 45.4,47-8 64-8 63-5, 66-1
Black 7-8 74,82 9.7 9.0, 104 8-2 7-6, 89 5.3 4.8,59
Mixed 44.5 43.8, 45-3 59.0 57-8, 60-2 44.2 431, 45.3 284 27-3,29-6
Asian 0-3 0-3,0:4 04 0-2,0-5 0-3 0-2,0-4 0-9 06,12
Indigenous 04 03,05 0-5 0-4,0-8 0-4 0-3,0-5 0-3 02,04
Households (n47 945)
Household characteristics and goods (%)
Earthen floor 2.2 19,24 5-6 5.0, 6-2 1.0 08,12 0-0 0-0, 0-0
Use of firewood or charcoal for cooking 159 15-3, 16-6 29.0 277, 30-3 13-8 13-0, 14-8 5.7 5.2, 6-4
Public sewage system 51-8 50-5, 53-2 32.7 31.2, 34.3 51.0 49.2, 52.7 70-4 68-7, 721
Public water connection 81-8 809, 82-8 71-3 69-8, 72-8 82-6 81-4, 83-8 90-9 89.9, 919
Electricity 98-2 97.9, 98-4 95-8 95-1, 96-4 98-8 985, 99-0 99-8 99-6, 99-8
Motor vehicle (car, van, truck or motorcycle) 43-6 42.7,44.5 175 16-7, 18-4 38-0 36-8, 39-2 735 721,74.8
Television 94.5 941, 94.-8 89-6 889, 90-3 95.7 95.2, 96-2 97-8 97-4, 98-2
Computer (laptop or desktop) 31.2 30-3, 321 6-1 5.5,6-7 224 21.3, 28:5 63-3 61-8, 64-8
Refrigerator 92-3 91.9, 92.7 81-8 80-8, 82-8 95.9 95-4, 96-3 98.7 98-4, 989
Telephone 375 36-5, 384 10-2 9-5,11.0 33 31.7, 344 67-3 66-0, 68-6
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Table 2 Prevalence of malnutrition by income, education level and race/ethnicity in Brazil. Household Budget Survey 2008-2009

Excess BMI Undernutrition
Wasting/ Stunting/short
Overweight* Obesityt Excess weightt underweight§ stature||
Totaln  Weighted % % 95 % ClI % 95 % Cl % 95 % ClI % 95 % ClI % 95 % ClI
Children aged <5 years
All 14 580 100.-0 10-1 9.3, 109 7.2 6.5, 8.0 17-3 163, 185 2.8 24,32 6-0 5.4,6-6
Per capita household income
Low tertile 8535 514 8.72b 7-8,9:6 6-6 56,78 15.320 14.0, 16-7 3.3° 2.8, 39 7-12b 6-3, 8.0
Medium tertile 3962 29.7 12.0 10-3, 139 7-5 6-3, 8:9 19.5 17.5,21.7 2.7° 21,36 4.6 37,56
High tertile 2083 189 110 91,132 8.5 6-8, 10-6 195 16.9, 22.3 1.3 08,22 5.0 37,67
Education level of head of household
Low (06 years) 7896 524 8.82 8.0, 9-8 6.22 53,72 15.02 13.8, 16-3 31 2.6, 3.7 6-4° 57,72
Medium (7-12 years) 5006 39-3 114 10-1, 130 8-4 7-2,9-8 198 18.0, 21-8 2.4 1.9, 3.0 5.8 4.8,7-0
High (>12 years) 951 83 11.9 91,155 7.2 51,99 191 15.3, 235 2.0 11,36 3.9 24,61
Race/ethnicity
White 6048 47-3 10-8° 9.7, 121 8.2def 71,95 19.0¢f 175,207 1.9¢f 1.5 25 4.9%9 4.2,5.8
Black 671 5.2 9.5" 6-6, 13.5 5.4 3.6, 81 14.9" 11.4,19-3 5.5 33,90 4.70 31,71
Mixed 7647 46-8 9.5k 8-4,10-7 6-5% 56,75 16.0K 14.6, 175 3-3 27,39 71 6-2, 8:2
Asian 42 0-3 0-9' 0-2,04 2.1! 0-3, 14.0 3.0 0.7,12:5 4.3 0-6, 25-8 4.0 10,15
Indigenous 149 0-4 6-9 3.3, 139 8.9 4.8, 158 15.8 9.9, 241 6-3 2.0, 185 11.9 7-0,19-6
Girls aged 11-19 years
All 15 606 100.-0 14.7 13.9, 15-6 3.7 3.2,4.2 184 17.5, 194 2.8 24,32 5.5 5.1,6:0
Per capita household income
Low tertile 7867 44.2 140 12.9, 151 3.1@ 26,37 1702 15.9, 18-3 3.20 2.6, 3-8 8.02b 72,89
Medium tertile 4969 334 15.5 141,171 4.3 3.5,5-3 198 18-1,215 3.1¢ 24,39 4.5° 3.8,54
High tertile 2770 22.4 15.2 13.2,17-3 3.9 3.0, 5-1 191 16-9, 214 1.7 11,25 21 1.4, 3.0
Education level of head of household
Low (06 years) 9344 58-5 141 131, 151 35 3.0, 41 176 165, 187 2.8 24,33 6.82b 62,75
Medium (7-12 years) 4543 32:6 156 14.0,17-3 3.9 31, 4.9 19.5 17.8,21.3 3.0 2.3, 39 3.9 3.3,4-8
High (>12 years) 1048 8.9 154 12.5, 189 2.6 1.6, 41 18-0 14.8, 21-8 2.4 1.3, 4.2 2.4 1.3,44
Race/ethnicity
White 5630 43.5 14.6° 13.3, 16-0 4.1ef 34,5.0 18.7¢ 17.2, 20-4 2.5 2.0, 32 3.9f 33,47
Black 989 71 17.3" 14.3, 20-8 5.0 33,75 22.30i 18-8, 26-2 32 2.0, 5-1 5.5 39,78
Mixed 8744 485 14.6K 13.5, 15.7 3.1k 27,37 17.7 166, 189 3.0 2.5, 36 6-9 6-3,77
Asian 67 0-4 4.2 11,151 0-8 0-1,6:0 5.1k 1.5,15.6 0-0 4.0 0.9, 16-3
Indigenous 134 0-5 15. 7-2,287 3.2 0.9, 10-6 18-3 9.3, 32.7 1.5 03,76 5.3 24,115
Boys aged 11-19 years
All 16 286 100.-0 154 14.5,16-2 51 4.6, 57 205 195,214 37 32, 41 7-3 6-8, 8:0
Per capita household income
Low tertile 8477 45.7 12.62>  11.6,13.7 3.1ab 14.0,17.3 157%  14.6,16:8 4.7%° 4.0,54 11.2ab 10-3, 12.3
Medium tertile 4972 31.8 15.6° 14.1,17.2 6-0 5.0, 71 21.6° 141,172 2.9 24,37 5.5° 4.6, 6-6
High tertile 2837 22.5 20-6 184, 23.0 7-9 6-4,9-8 286 26-0, 31-2 2.6 1.7, 39 2.0 14,30
Education level of head of household
Low (06 years) 10 187 60-3 13.32P 12.3, 14.3 3.92 33,45 17.130 16.0, 18-3 4.22 36, 4-8 9.32b 8.5, 10-2
Medium (7-12 years) 4457 31.5 18.0 16-3, 19-8 7-4° 6-1, 8.9 25.4 235,275 2.8 22,37 4.8 4.0,5-8
High (>12 years) 1022 8.2 216 177, 26-0 5.1 3.8, 6-8 266 22.6, 311 36 1.9, 65 2.9 16,52
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Table 2 Continued
Excess BMI Undernutrition
Wasting/ Stunting/short
Overweight* Obesityt Excess weightt underweight§ stature||
Totaln Weighted % % 95 % Cl % 95 % Cl % 95% ClI % 95% Cl % 95 % ClI
Race/ethnicity
White 5631 412 18.0 16-5, 19-6 6-39f9 54,75 24.491 22.7, 26-1 2.8f9 22,35 5.2f 44,63
Black 1161 7-6 15-1 12.0, 18-8 4.3 30,63 19-4 16.1,23.3 3.1 21,47 7-3 54,97
Mixed 9264 50-3 132 12.2, 143 4.2m 35,49 174 162,187  4.5™ 38,52 9.0 8-2,9:9
Asian 73 4.8 13-0 41,344 12.2! 48,277 252 12.6, 441 56 2.0, 15-1 72 1.8,24.4
Indigenous 112 26 15.7 7-7,29-3 0-5 0-0, 3-4 16-2 81,297 04 0-0, 2:9 15-8 7-0, 319
Women aged 2049 years
All 42 434 100-0 28-4 27-8, 29-1 13-8 132,143 422 414,430 39 3-6, 4-1 5.7 5-4,6-0
Per capita household income
Low tertile 15 751 305 2910 281, 30-2 14.1P 13.3, 149  43.2° 42.0,44-4 4730 4.2,5.2 9.8ab 92,105
Medium tertile 14 776 337 29.7¢ 28-5, 30-8 14.5°¢ 137,154  44.2° 43.0,454 3-8 34,44 5.3¢ 48,59
High tertile 11 907 35-8 26-6 25.5,27-8 128 11.9,13.7 394 38-0,40-8 32 28,37 2:6 22,30
Education level
Low (0-6 years) 21 484 351 32.1&b  31.0, 332 18.1ab 171,190 501>  48.9,51.4 36 32, 41 9.8ab 91,105
Medium (7-12 years) 15 051 471 27-4° 26-4, 28-5 12.4° 116,132  39.8° 386,410 38 34, 4.2 4.2°¢ 38,46
High (>12 years) 4141 17-8 24.4 22.6, 26-2 10-0 87,11.3 343 324,363 40 33,49 2.7 21,34
Race/ethnicity
White 17 222 48-7 28-3 27-3,29-3 13.2¢ 12:4,140 4159 40-3,42.7  3.49f 3.0, 3-8 4.0%h8 36, 44
Black 3301 8.0 30-2 279, 32.7 18.5" 16.6,20-6  48.8" 458,518 4.5 36,56 5.34 4.4, 6-4
Mixed 21 264 41.9 28-3 27-4,29-2 136 129,143 419 40-8,429 4.3 3.9, 4.7 7-8 7-3, 83
Asian 221 0-66 24.5 17-1, 337 12.6 7.0,21.8 371 276,477 56 2.3,10-2 54 26,107
Indigenous 271 0-40 329 24.9, 42.0 10-0 6-3,156 429 341, 52-1 1-8 0-5, 7-1 116 7-4,17-6
Men aged 2049 years
All 41 226 100-0 36-6 0-5, 71 11-3 10-8,11-8 479 47-0, 48-7 1.7 1.5,1-8 0-2 0-1,0-2
Per capita household income
Low tertile 14 565 287 30-3%>  29.1, 315 6-920 6-3,7-5 37.23b  35.9,38.4 2530 2.2 2. 9 0-43b 02,05
Medium tertile 14 570 339 36-0°¢ 34.8, 37-2 11.4° 10-5, 124  47.4° 46-1, 48.7 1.8° 1 6 0-1 0.0, 0-2
High tertile 12 091 37-3 41.9 40-6, 43-3 14-6 136,156 565 551,580 0-8 0-7, 0.0 0.0, 0-2
Education level
Low (06 years) 16 475 36-6 34.13>  33.0, 35-3 10-13b 9-4,10-9  44.23%  43.0,455 1.8° 1.5,2.0 0-43b 0-3, 0-6
Medium (7-12 years) 18 619 50-2 37.2° 36-0, 38-3 123 11-4, 131 49.4¢ 48-2, 50-7 1.7¢ 1.5, 2.0 0.0 0.0, 0-0
High (>12 years) 4202 132 42.0 39-5, 44-6 12.2 108,137 541 514,569 09 07,14 0.0 0.0, 0-0
Race/ethnicity
White 15913 46-9 40-09 38-8, 41-2 12.79f 119,136  52.7%f 51.5, 54.0 1.3 11,16 0-08f 0-0, 0-2
Black 3645 8-9 341 31.9, 36-3 10-6 9-2,12.3  44.7 92,123 1.9 1.4,25 0-1 0.0, 0-5
Mixed 21 066 43-0 33.3m 32.3, 34-3 10-0 94,106 4327 421,444 2.0 1.8, 23 0-3% 02,04
Asian 124 4.3 36-6 275, 46-8 8-8 2.6,25-8 453 26,258 4.5 1.4,13.3 0.0 0.0, 0-0
Indigenous 298 4.5 451 36-8, 537 9-3 52,16-3 544 45.5, 63-1 31 1.7, 3-0 0-2 0-0, 0-9

BMIZ, BMI-for-age Z-score; WHZ, weight-for-height Z-score; HAZ, height-for-age Z-score.
a-mp < 0.05 for difference between 2low and medium income/education; Plow and high income/education; °medium and high income/education; white and black; éwhite and Asian; ‘white and mixed; 9white and indigenous; "black and Asian;
iblack and mixed; Iblack and indigenous; *Asian and mixed; 'Asian and indigenous; ™mixed and indigenous.
*Overweight: BMIZ > +2 and <+3 for children aged <5 years; BMIZ > +1 and <+2 for girls/boys aged 11-19 years; and BMI > 25.0 and <30-0 kg/m? for women/men aged 20-49 years.
tObesity: BMIZ > 4-3 for children aged <5 years; BMIZ > +2 for girls/boys aged 11-19 years; and BMI > 30-0 kg/m? for women/men aged 2049 years.

$Overweight/obesity: BMIZ > +2 for children aged <5 years; BMIZ > +1 for girls/boys aged 11-19 years; and BMI >25-0 kg/m? for women/men aged 20—49 years.

§Wasting: WHZ < -2 for children aged <5 years. Underweight: BMIZ < -2 for girls/boys aged 11-19 years; and BMI < 185 kg/m? for women/men aged 20-49 years.
||Stunting: HAZ < -2 for children aged <5 years; HAZ < -2 for girls/boys aged 11-19 years. Short stature: height < 1-49 m for women/men aged 20—49 years.
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systematic review assessing the association between SES
and measured obesity in low- and middle-income countries
that pointed out that child obesity is predominantly a
problem of higher SES groups in these countries/®,
Nevertheless, more recent findings show that upward
mobility protects against obesity in Brazilian children and
therefore low-income children may be more at risk of
becoming obese when they get older™. On a brighter side,
improvements in adolescents’ height in Brazil seem to
protect them against overweight®”. Considering race/
ethnicity, Brazilian black and mixed-race children and
adolescents had higher undernutrition and obesity rates.
Similar findings have been reported in the USA®@Y,

In our study, disadvantaged Brazilian women had both
higher undernutrition and excess BMI levels than more
affluent women, while higher prevalence of overweight
and obesity was verified among more affluent men. In fact,
almost 10 % of all low-income and low-educated women
were considered to be of short stature, while excess weight
ranged between 43 and 50 % among poorer, less-educated
and black women. Similar values are observed in other
countries, particularly in south-central Asia®?. Results of
a systematic review showed that in middle-income coun-
tries the association between obesity and SES is more likely
to be inverse for women and it is variable for men, with
countries showing an inverse or direct association®,
However, in Brazil, the prevalence of obesity among adults
is higher among those with lower education® and did not
seem to vary by race/ethnicity®”. Black and mixed-race
individuals had, though, a lower dietary quality®?. In the
USA, obesity levels are higher in racial/ethnic minorities
such as Hispanics and non-Hispanic Blacks, particularly
among women®. Despite the complexity of race/colour
self-identification in Brazil that may result in the aforemen-
tioned inconsistent relationships between race/ethnicity
and health/diet outcomes, particularly among mixed-race
individuals®®, access to better education and consequently
higher income and health care is undeniably lower
in Brazilian black and mixed-race individuals®”~*. Such
inequalities reinforce the need for improvements in meas-
uring race and ethnicity in the country, which, in turn, will
provide better evidence for the development of more equit-
able policies.

Our results point to and reinforce the importance
of equitable measures to control undernutrition and curb
rising rates of obesity.

In the past 30 years, the gap in child undernutrition rates
by SES reduced in Brazil®”, however the rate remained
relatively high in disadvantaged groups and certain loca-
tions®V. Measuring the nutritional risk in disadvantaged
populations such as quilombolas (direct descendants of
Brazilian slaves), indigenous peoples and beneficiaries
of the conditional cash transfer programme helps the
formulation of tailored programmes and policies focused
on their specific needs. In our study, the small proportion
of indigenous people did not allow us to draw any
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conclusions regarding the nutritional status of this sub-
group. Specific surveys reveal a high prevalence of
undernutrition in these groups®?*, who require tailored
programmes, such as the Agenda for Intensification of
Nutritional Attention to Child Undernutrition, implemented
by the Brazilian Government in 20123,

If the scenario of undernutrition in Brazil is relatively
optimistic, the causes of the decline in undernutrition
reveal the success of equitable policies implemented in
the country for more than a decade®”. Unfortunately, for
obesity, equity-promoting policies do not seem to be
enough to detain the rising rates in the country. Obesity
has multiple and complex causes and has been shown to
be linked to the consumption of ultra-processed foods
and beverages, demanding a set of intersectoral actions
to control it3¢3,

The WHO has proposed the implementation of double-
duty interventions, programmes and policies with the
potential to simultaneously act on malnutrition in all its
forms, by reducing the burden of undernutrition, obesity
and diet-related NCD. Such double-duty strategies can help
countries achieve the goals of the UN Decade of Action on
Nutrition and the Sustainable Development Goals“?, of
which Brazil is a signatory.

Two central documents of Brazil’s Health Ministry for
the malnutrition agenda were published in 2011: the
National Food and Nutrition Policy (PNAN) and the
Strategic Action Plan to Tackle NCDs. PNAN, first launched
in 1999 and updated in 2011, has the purpose of improving
the diet, nutrition and health of the population by promot-
ing healthy and adequate eating habits, food and nutrition
surveillance, and the prevention and comprehensive care
of diet-related diseases. PNAN recognizes the importance
of intersectoral measures to tackle food and nutritional
insecurity and prioritizes undernutrition and obesity
prevention and treatment, as well as diet-related NCD®®,
The Strategic Action Plan to Tackle NCDs refers to the
period of 2011-2022 and has the purpose of promoting
the development and implementation of effective, inte-
grated, sustainable and evidence-based public policies
for preventing and controlling NCD. The fight against
obesity is central to the Brazilian Strategic Action Plan to
Tackle NCDs. One of the Plan’s goals is to reduce the preva-
lence of child and adolescent obesity and curb the growth
of adult obesity“?.

The school environment is recognized as an important
setting to deal with malnutrition. Two national programmes
focused on the school environment in Brazil deserve to be
mentioned: the National School Food Program and the
School Health Program. The first one started in the 1950s
but was recently improved, and aims to promote healthy
eating habits in students and contribute to their develop-
ment and school performance by offering free meals for
all students enrolled in the public-school system™?.
The second one is an intersectoral programme that offers
activities developed by primary health-care professionals
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along with education professionals focused on assessing
the students’ health conditions and on health promotion™®®.

More recently, the updated Dietary Guidelines for the
Brazilian Population, launched by the Ministry of Health
in 2014, focus on the promotion of a healthy and sustain-
able diet to tackle malnutrition. The guidelines include
the classification of foods based on the extent and purpose
of industrial food processing and present the following cen-
tral recommendation: ‘always prefer natural or minimally
processed foods and freshly made dishes and meals to
ultra-processed foods 445,

Regardless of the successful measures that have helped
reduce undernutrition and are now also focusing on promot-
ing a healthy and sustainable diet and curbing obesity levels,
regulatory measures — such as those that were successful in
reducing the prevalence of smoking® — are necessary to
reduce the consumption of ultra-processed foods and tackle
obesity. They need to target the access, pricing, labelling and
promotion of ultra-processed foods, and contribute to
make natural and minimally processed foods more readily
available and affordable®’->Y.

Despite the implemented Brazilian programmes and
policies related to malnutrition, the current national scenario
(since 2017) is of political and institutional rupture. Austerity
measures have been implemented which may affect Brazil’s
social and nutritional policies. Thus, Brazil’s progressive and
successful measures related to reducing undernutrition
and the needed actions for tackling obesity are under
threat®>>%,

Conclusion

In conclusion, overweight and obesity prevalence rates
are higher than undernutrition rates in Brazilian children,
adolescents and adults. Nevertheless, higher rates of
both over- and undernutrition were in general found in
low-income groups with lower level of education and
racial/ethnic minorities, except for adult men. Public policies
aimed at reducing undernutrition have been successful and
must continue; however, the implementation of equitable
measures to control and reduce obesity remains a challenge.
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