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Abstract

Background: Population exposed to chronic undernutrition in early life seems to be more suscep-
tible to obesity in adulthood due to the development of mechanisms that improve the efficiency of
energy use. Therefore, these individuals have relatively reduced energy requirements (thrifty
phenotype).

Objective: To investigate, among women living on severe socioeconomic vulnerability, whether
short stature, a marker for undernutrition in early life, is associated with excess body weight but not
with a high energy intake.

Methods: This cross-sectional study, carried out between July and November 2008, evaluated 308
women from all (N = 39) Quilombola communities of Alagoas. Adequacy of energy intake was
estimated by the ratio between energetic ingestion and the estimated energy requirement (EER).
Results: The prevalence of short stature (< 154.8 cm) was 43.0% and 52.4% had excess body weight
(body mass index > 25 kg/m?), being that 33.1% were overweight and 19.3% obese. Excess body
weight was higher among women with short stature (56.6% vs 49.2%; P = .008), even after adjusting for
age, energy intake, and per capita income (prevalence ratio = 1.16; 95% confidence interval = 1.04;
[.28). The ratio of energy intake/EER was independent of women’s stature.

Conclusion: Excess body weight among Quilombola women represents a serious health problem.
Short stature was significantly associated with excess body weight but not with a high energy intake.
“Thrifty phenotype” may be one of the plausible explanations for this finding.
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Introduction

The relationship between low socioeconomic sta-
tus and health status has been well established.’
Brazil, the fifth largest nation in the world, is
characterized by a great socioeconomic disparity
among its 5 geographic macroregions. The differ-
ences between the southern and northeastern
regions are especially prominent. The monthly
per capita income, for example, in the southern
states ranges from R$1241 to R§1434, whereas in
the northeast ranges from 509 to 825.

In 2014, Facchini et al® reported that the pre-
valence of moderate or severe food insecurity was
22.9% in northeast and 7.5% in southern Brazil.
Moderate or severe food insecurity was more
commonly observed among families headed by
women, black or brown maternal skin color, low
maternal education, low family income, and
enrolled in the Bolsa Familia Program (condi-
tional income transfer).

In 1989, the prevalence of chronic undernutri-
tion in preschool children in Alagoas, which pre-
sents the country’s worst social indicators, was
more than 7 times higher than that observed in
Santa Catarina (36.8% vs 4.9%).* As a conse-
quence of the chronic malnutrition, the height
of adults in Alagoas is below the median of Bra-
zilian population.’

Regardless of the region, the inequities are
higher among the black population (lower sal-
aries, professional qualification, schooling,
access to public policies, and regular jobs),
which characterizes a situation of greater social
vulnerability. Within the black population, the
members of the “Quilombola” communities rep-
resent a population contingent that stands out
because it presents an even greater social
vulnerability.®

In Brazil, many of the descendants of escaped
African slaves (the “Quilombolas”) who, in for-
mer times, had hidden in remote rural areas, still
live in communities known as “quilombos.”
Based on their historical background, specific ter-
ritorial bonds, and the presumption of black
ancestry linked to resistance to past oppression
suffered in Brazil, these communities are consid-
ered to be a specific ethnic groups when com-
pared to the Brazilian population in general.”

The continual exposure of Quilombola com-
munities to discrimination and exclusion has
imposed socioeconomic conditions that place
them at a greater risk of food insecurity.® Few
studies have, however, focused on the nutritional
and health status of these populations.'’

Evidence suggests that populations exposed to
chronic undernutrition are susceptible to obesity in
later life owing to the development of metabolic
adaptation mechanisms aimed at increasing the
efficiency of energy utilization.'''* Epidemiologi-
cal studies have shown that short stature that results
from undernourishment in childhood is associated
with an increased risk of obesity in adulthood.">'>"7
Therefore, it is plausible to assume that this obesity
would be achieved with a caloric intake level lower
than the energy requirements based on the para-
meters established for individuals not submitted
to this “metabolic adjustment.”

The increasing prevalence of obesity in Brazil
is a major public health problem, since it affects
people of all classes and gender, but is proportio-
nately higher among low-income families and
particularly among women.'® Within this context,
investigations relating to the adequacies of food
intake and the nutritional status of populations
that are both socioeconomically and biologically
vulnerable are particularly timely.

The objective of this study was to examine, in
a population of Quilombola women subjected to
severe socioeconomic vulnerability, whether
short stature, a marker for undernutrition in early
life, is associated with excess body weight but not
with a high energy intake.

Methods

This cross-sectional study was part of a comprehen-
sive project entitled “Nutritional and health diagno-
sis of a Quilombola population in the state of
Alagoas,” which was approved by the research
ethics committee of the Universidade Federal de
Alagoas (process number 014440/2008-51). All par-
ticipants signed the written informed consent form.

Participants

Women were eligible for the study if they met the
following criteria: (1) lived in one of the 39
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Quilombola communities existing in Alagoas in
2008 (according to records of the Afro-
Quilombola Management Program sponsored by
the Alagoas government); (2) aged between 19
and 59 years; and (3) were not pregnant or breast-
feeding. As recommended by Willett,'” women
reporting 24-hour energy intake values lower
than 500 kcal or greater than 4000 kcal (outliers)
were excluded.

We evaluated 1405 women, and 81 women
were excluded (65 reported energy intake lower
than 500 kcal and 16 greater than 4000 kcal). In
addition, 16 women were excluded because of
missing information on weight and/or height.
Therefore, the final studied population comprised
1308 participants.

Data Collection

Data were collected from July to November 2008.
In order to facilitate this process, the study pop-
ulation was assembled in a place chosen by the
community leaders, and home visits were carried
out for those participants who did not attend the
first round of evaluation. This strategy was
important to ensure that the entire population was
evaluated.

Demographic, health, and socioeconomic
data, including family income, economic classi-
fication, schooling, occupation, skin color, blood
pressure (BP), and number of children, were
obtained from the participants.

Those women whose schooling was less than
4 years were considered as functional illiterate.
Economic classification was evaluated using
the Brazilian Socioeconomic Classification
Criteria,?® which is based on a score that consid-
ers achieved schooling of the head of the house-
hold, the ownership of household appliances, the
presence of bathroom in the household, and
housemaid. This score ranges from A (wealthier
families) to E (the poorest).

Family income was estimated by adding all
financial resources obtained by the family mem-
bers, including salary, retirement pension, allow-
ance, benefits from government social programs,
or any other form of income to the family in the
last month. Poverty was defined by a daily
income per capita <US$1.25.2" Skin color was

self-defined, that is, the participants defined their
own color/race.

Weight, height, and waist circumference (WC)
were evaluated with the participants barefoot and
using light clothes. Body weight was determined
using a Marte (model PP180; Sao Paulo, Brazil)
electronic scale with a maximum capacity of
180 kg and a precision of 50 g that was calibrated
daily using standard weight. Height was assessed
using a portable stadiometer, with the individual
in orthostatic position. Waist circumference was
measured at the midway between the lowest rib
margin and the iliac crest, using a nonextendable
tape graduated in 0.1 cm divisions.

Nutritional status was classified according to
body mass index (BMI, kg/m?) using the cutoff
established by the World Health Organization®:
underweight: <18.5; normal: 18.5 to 24.9; over-
weight: 25.0 to 29.9; and obesity: >30. We also
considered those participants whose BMI was
>25 kg/m? as having excess body weight (over-
weight + obesity).

Central obesity was defined according to 2
indicators: WC >80 c¢cm and waist-to-height ratio
(WHtR) > 0.5.%* Those women whose height was
<154.8 cm were considered as presenting short
stature, which is the 10th percentile in the World
Health Organization (WHO) 2007 for females at
19 years of age in the WHO growth charts.** A
similar approach was used by other authors.>>2°

Blood pressure was assessed using Omron BP
monitors (model HEM-7113, Omron Healthcare
Co., Ltd., Kyoto, Japan), which were calibrated
every week using mercury manometers. Blood
pressure was measured twice on the right arm,
after 10 minutes of resting, during the interview
(in the middle and at the end) and the mean of
the 2 readings was used in the data analysis.
Hypertension was defined by a systolic BP
>140 mm Hg and/or a diastolic BP >90 mm
Hg or the intake of antihypertensive
medication.?’

Food intake was evaluated with a 24-hour food
recall that was completed by participants on a
random day of the week. To adjust for the effect
of day-to-day variation in intakes,*® a second
24-hour food recall was applied to a subsample
of the population (n = 296; 22.6%) selected ran-
domly. In order to reduce information bias, an
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album containing pictures of food portions was
used.?” The nutritional composition of the diet
was analyzed using Nutwin open-source software
(version 1.5). Specific types of foods not included
in the data bank were analyzed using tables of
food composition published by (in decreasing
priority order) Nucleo de Estudos e Pesquisas em
Alimentagdo,*® Projeto Integrado de Composigio
de Alimentos,' Philippi,®* and Pacheco.*

Estimated energy requirement (EER) values
were calculated using an equation that predicted
the total energy expenditure according to age,
weight, height, and physical activity.** Levels
of physical activity were estimated by consider-
ing the type of occupation of the participant.®

To calculate the EER, the following formula
was used>*:

EER = 354 — 6.91 x age(years)
+ physical activity x (9.36 x weight[kg]
+ 726 x height[m]),

where physical activity (PA) is: PA = 1.00, when
1.0 < physical activity level (PAL) < 1.4 (seden-
tary); PA = 1.12, when 1.4 < PAL < 1.6 (low
active); PA = 1.27, when 1.6 < PAL < 1.9
(active); PA = 1.45, when 1.9 < PAL <2.5 (very
active).

Adequacy of energy intake was determined by
calculating the ratio between energetic ingestion
calculated from the 24-hour food recall and EER.
Values 10% or more below the EER (<0.9) were
considered as low energy intake, whereas values
above 1.10 as excessive energy intake.>®

Statistical Analysis

Data were entered independently in duplicate
using Epi Info software version 3.5.1 (Centers for
Disease Control and Prevention, Atlanta, Geor-
gia) and analyzed using Stata 12.0 software (Stata
Corp, College Station, Texas).

The variables of interest were short stature
(independent variable) and overweight (depen-
dent variable). All others variables, including
energy intake/EER, were used to control possible
confounding factors in the association between
short stature and obesity.

Differences between proportions were tested
using y? test. Means were compared using the
nonparametric Mann-Whitney test because the
variables were not normally distributed (tested
with Kolmogorov-Smirnov test).

Poisson regression with robust adjustment of
variance was used both in the crude and in the
adjusted (multivariable) analysis to estimate the
prevalence ratio (PR) and its 95% confidence
interval (CI).

Results

Of the 1308 women who were enrolled in the
study, 77.5% described themselves as black or
brown, 52.7% were functional illiterate, 66.4%
had 3 or more children, and 68.0% of the women
had an income below the poverty line. None of
the families were in the economic classes A and
B; the majority (46.9%) belonged to class E, the
poorest. More than half of women had excess
body weight, 33.1% were overweight and
19.3% obese. On the other hand, the prevalence
of underweight was 3.0%. Based on the WHItR,
62.3% of women had abdominal obesity. The
prevalence of hypertension was 35.4%. Most of
the women (64.4%) reported energy intake below
their respective estimated needs (Table 1).

The prevalence of short stature was 43.0%
(n = 562). Figure 1 shows that height distribution
of Quilombola women was displaced to the left in
relation to the WHO 2007 reference.**

Table 2 shows that women with short stature
did not significantly differ from those of normal
height with respect to age, total and per capita
income, and WC. Furthermore, there was no dif-
ference with respect to energy intake/EER (0.83
vs 0.81; P = .31). On the other hand, women of
short stature showed higher BMI (26.2 vs 25.7 kg/
m?; P = .022). Short stature was also associated
with a higher number of children (P < .001) and
lower attained schooling (P = .0002).

Table 3 shows that even after controlling for
confounding variables, women of short stature
were more likely to have 3 or less years of school-
ing, 3 or more children, excess body weight,
WHIR >0.5, and hypertension.

The prevalence of hypertension was higher
among women of short stature (PR = 1.17; 95%
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Table |. Characteristics of the Study Participants: Women of the Quilombolas Communities of Alagoas.

Variables Sample Mean (SD) n (%)
Age, years 1308 34.5 (9.5) -
Number of children 1297 4.6 (3.6) -
Children number >3 - - 861 (66.4)
Monthly family income (R$) 1307 340.12 (263.16) -
Per capita family income (R$) 1299 80.95 (76.74) -
Poverty (daily income per capita <US$1.25)* 1299 - 883 (68.0)
Low economic class (class E) 1308 - 614 (46.9)
Skin color black or brown 1308 1014 (77.5)
Schooling (complete years of study) 1308 3.6 (3.1) -
Low schooling (complete years <3) - - 690 (52.7)
Weight, kg 1308 62.6 (12.7) -
Stature, m 1308 1.55 (0.06) -
Short stature - - 562 (43.0)
Body mass index, kg/m? 1308 25.9 (5.0) -
Underweight (<18.5) - - 39 3.0)
Normal (18.5-24.9) - - 584 (44.6)
Overweight (25-29.9) - - 433 (33.1)
Obesity (>30) - - 252 (19.3)
Excess body weight (> 25) - - 685 (52.4)
Waist circumference (WC), cm 1305 83.3 (11.9) -
WC > 80 cm - - 757 (58.0)
Waist-to-height ratio (WHtR) > 0.5 1305 0.54 (0.08) -
WHtR > 0.5 - - 813 (62.3)
Hypertension 1294 - 458 (35.4)
Energy intake, kcal 1308 1494.9 (673.2) -
Estimated energy requirement (EER), kcal 1308 1825.2 (131.6) -
Energy intake EER ratio 1308 0.82 (0.36) -
Low energy intake (energy intake/EER < 0.9) 1308 - 842 (64.4)
High energy intake (energy intake/EER > 1.1) 1308 - 246 (18.8)

Abbreviations: EER, estimated energy requirement; SD, standard deviation.

2US$1.00 = R$2.3 in November 2008.
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Figure 1. Comparison between the data of stature
distribution of the study population (“Quilombola”)
and the respective distribution for 19-year women
of the World Health Organization (WHO)
reference 2007.

CI: 1.02-1.34), even after controlling for BMI.
Excess weight was also associated with hypertension,
and we observed that the prevalence of hyperten-
sion was positively associated with the BMI cate-
gories (P < .001). Central obesity defined
according to WHtR was also associated with
short stature (PR = 1.28; 95% CI: 1.18-1.38).

In spite of the association between excess
body weight and short stature, the proportion of
individuals with energy intakes higher than the
energy needs was independent of stature.

Discussion

Among the 1308 women included in the present
analyses, 43% had short stature. These women
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Table 2. Distribution of Sociodemographic and Health Characteristics (Expressed as Mean and Median)
According to Stature of Women From the Quilombolas Communities of Alagoas, Brazil, 2008.

Stature Group, Mean (SD), Median (IQR)

Variable Sample Short (<1.548 m) Normal (>1.549 m)
Age, years 1308  34.4 (8.4), 34 (28-39) 34.5 (10.2), 33 (26-42)
Number of children 1297 5.2 (4.0), 4 (2-7) 4.3 (3.4), 3 (2-6)*
Monthly family 1307 347.39 (269.51), 300.00 (145.00-455.00) 334.62 (258.32), 276.00 (144.00-435.00)
income (R$)
Per capita family 1299 81.84 (79.90), 62.70 (31.50-103.75) 80.27 (74.32), 60.00 (31.43-101.36)
income (R$)
Schooling, years 1308 2 (3.0), 3 (1-5) 3.8 (3.1), 4 (1-5)°
Weight, kg 1308 58 9 (11.3), 58.1 (50.8-65.0) 65.4 (13.1), 63.5 (55.9-73.0)°
Stature, m 1308 1.50 (0.04), 1.50 (1.48-1.53) 1.60 (0.04), 1.59 (1.57-1.62)*
Body mass index, 1308 262 (4.9), 25.8 (22.8-29.0) 25.7 (5.1), 24.9 (21.9-28.6)°
kg/m
Waist circumference, 1305  82.9 (11.9), 82.0 (74.0-91.0) 83.5 (12.0), 82.0 (75.0-91.0)
cm
Waist-to-height ratio 1305  0.553 (0.08), 0.546 (0.496-0.605) 0.523 (0.07), 0.514 (0.466-0.574)"
Energy intake, kcal 1308 1443.3 (653.7), 1333.3 (955.4-1757.9)  1533.7 (685.5), 1427.5 (1025.1-1950.1)*
EER, kcal 1308 1730.7 (104.2), 1735.2 (1659.8-1807.7) 1896.3 (101.9), 1898.1 (1828.1-1963.9)*
Energy intake EER 1308  0.83 (0.37), 0.757 (0.559-1.018) 0.81 (0.36), 0.754 (0.531-1.020)
ratio

Abbreviations: EER, estimated energy requirement; IQR, interquartile range; SD, standard deviation.
*Statistically significant difference (P < .05), according to Mann-Whitney U test.

had a significantly higher prevalence of excess
weight than women of normal height. There was
no difference, however, in the ratio between
energy intake and needs, suggesting that the
methods of assessing the energy needs overesti-
mate the estimates.

The observation that stunted women had
greater probability of overweight/obesity is in
accordance with earlier reports that nutritionally
induced stunting leads to metabolic alterations,
such as reduced energy requirements, increased
susceptibility to the effects of fat-rich diet,
reduced fat oxidation, and deficient regulation
of food intake. Such adaptations would increase
the risk of obesity in adulthood.'”” It has been
hypothesized that the metabolic effects induced
by chronic undernutrition during early life can
give rise to a so-called “thrifty phenotype,”'' and
the EER would overestimate the energy needs of
the population, since the high prevalence of short
stature among the Quilombola women suggests
that they have been chronically exposed to under-
nutrition. Therefore, in order to improve the

accuracy of EER, it is important to determine the
specific energy requirements of populations that
have been exposed to chronic undernutrition in
early life.

Energy intake and expenditure were estimated
using indirect methods, subject to underestima-
tion, as mentioned above. However, previous
studies of our group using more precise methods
such as direct weighing of food, in case of energy
intake, or doubly labeled water, to estimate
energy expenditure, found similar results.'**!”
This work differs from previous by being the first
to address a population of African ancestry, des-
cendants of slaves, living in specific communities
to maintain their cultural traditions and character-
ized by greater socioeconomic vulnerability.
Therefore, the previously obtained conclusions
are extended to this particular ethnic group. This
is important because it is recognized the possibil-
ity that different ethnic groups may differ in body
composition and health risks.*®

The historical exposure of Quilombola com-
munities to discrimination and exclusion®
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Table 3. Distribution of Sociodemographic and Health Characteristics (Expressed as Crude and Adjusted PR),
According to Stature of Women From the Quilombolas Communities of Alagoas, Brazil, 2008.

Prevalence, n (%)

Crude PR Adjusted PR
Short Normal (95% Cl), (95% ClI), Normal
Stature Stature  Normal Stature Stature as
Categories Sample General (<1.548 m) (>1.549 m) as Reference P Value Reference
Low economic 1308 614 (46.9) 267 (47.5) 347 (46.5) 1.02 (0.91-1.15) .721 1.02 (0.91-1.15)*
class (class E)
Poverty® 1299 883 (68.0) 375 (67.2) 508 (68.6) 0.98 (0.91-1.06) .606 0.98 (0.91-1.06)"
Low schooling 1308 690 (52.7) 325(57.8) 365 (48.9) 1.18 (1.07-1.31) .001° 1.22 (I.11-1.35)°
(complete years
of study <3)
Children number 1297 861 (66.4) 406 (72.8) 455 (61.6) 1.18 (1.09-1.27) <.001° 1.21 (1.13-1.30)
>3
Excess body 1308 685 (52.4) 318 (56.6) 367 (49.2) 1.15(1.04-1.27) .008° 1.16 (1.04-1.28)“¢
weight (BMI >
25 kg/m?)
Waist 1305 757 (58.0) 331 (59.0) 426 (57.3) 1.03 (0.94-1.13) .527 1.03 (0.95-1.13)
circumference
> 80 cm
Waist-to-height 1305 813 (62.3) 400 (71.3) 413 (55.5) 1.28 (1.18-1.39) <.001° 128 (I.18-1.38)<
ratio > 0.5
Hypertension 1294 458 (35.4) 209 (37.6) 249 (33.7) 1.1 (0.96-1.29) .I151 1.17 (1.02-1.34)“¢
Low energy intake 1308 842 (64.4) 368 (65.5) 474 (63.5) 1.03 (0.95-1.12) 466 1.03 (0.95-1.12)"
(energy intake/
EER < 0.9)
High energy intake 1308 246 (18.8) 101 (18.0) 145 (19.4) 0.92 (0.73-1.16) .503 0.94 (0.74-1.18)"

(energy intake/
EER > I.1)

Abbreviations: BMI, body mass index; Cl, confidence interval;
*Adjusted for age.

EER, estimated energy requirement; PR, prevalence ratio.

PPoverty: family daily income per capita <US$1.25 (US$1.00 = R$2.3 in November 2008).
“Statistically significant (P < .05) association, calculated using Poisson regression with robust adjustment of variance.

9Adjusted for age and per capita income.

°Adjusted for age, energy intake, and per capita income.
*Adjusted for age, BMI, per capita income, and energy intake.
8Adjusted for age, BMI, smoke, and per capita income.
PAdjusted for age, BMI, per capita income, energy intake, and

explains the poor socioeconomic status of the
studied population. The majority of women
(97.3%) were in economic classes D or E. This
proportion was slightly higher than that reported
for women living in the semiarid region of
Alagoas state®® (87.3%) and well above the
reported for the Brazilian population®® (26.6%).
Despite the precarious economic circum-
stances of the Quilombola population, excess
body weight (52.4%) was the most prevalent
nutritional problem among the studied women.
On the other hand, it is important to stress that

children number >3.

this prevalence was similar to that reported for
women of the country as a whole (48.0%),
women in northeastern Brazil'® (46.0%), and also
for women of the semiarid regions of the states of
Alagoas' (45.2%) and Ceara*! (48.7%).

Some studies have reported that obesity is
higher among women from lower socioeconomic
status.**** Aguirré** has stated that this associa-
tion would be related to low quality diet, inade-
quate access to food, inappropriate choice of
dietary constituents, sedentary life style, and an
undervalued perception of the body.
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The accumulation of fat in the abdominal
region is a known cardiovascular risk factor.?’
The higher prevalence of the WHtR seems to
explain, at least in part, the higher prevalence of
hypertension among stunted women.

However, there was no difference between the
groups when abdominal obesity was defined by a
WC >80 cm. According to Ashwell et al,** based
on a systematic review of 31 studies, WHtR was
significantly better than WC for detecting hyper-
tension. The authors argue that height has usually
been shown to have inverse associations with car-
diometabolic morbidity and this is probably
because height can also reflect general early life
exposures. Then, WC alone is unsatisfactory
because people with the same WC but with dif-
ferent statures might have different cardiometa-
bolic risk.

Although the Quilombola community survives
under precarious socioeconomic conditions, the
prevalence of excess of body weight represents
a serious health problem. The “thrifty phenotype”
induced by undernutrition during early life may
represent a plausible explanation for the fact that
women of short stature were more susceptible to
overweight/obesity, even after adjusting for
energy intake.

Therefore, the association between low stature
and overweight/obesity is the main expression of
the anthropometric profile of this population,
characterized by a significant proportion of
women shorter than 155 cm and BMI above
25 kg/m?, a situation that should be considered
by public health managers, given the greater sus-
ceptibility of these women to chronic diseases in
general.'!

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest
with respect to the research, authorship, and/or publi-
cation of this article.

Funding

The author(s) disclosed receipt of the following finan-
cial support for the research, authorship, and/or publi-
cation of this article: Edital MCT/CNPq 15/2007—
Universal (processo 478607/2007-5).

References

1. Lawlor DA, Sterne JA. Socioeconomic inequal-
ities in health. BMJ. 2007;334(7601):963-964.

2. Instituto Brasileiro de Geografia e Estatistica
(IBGE). Pesquisa Nacional por Amostra de Dom-
icilios Continua. Renda domiciliar per capita 2015
[in Portuguese]. 2015. Available at: http://
www.ibge.gov.br/home/estatistica/indicadores/tra
balhoerendimento/pnad_continua/default_renda_
percapita.shtm. Accessed December 27, 2016.

3. Facchini LA, Nunes BP, Motta JVS, et al. Inseguranga
alimentar no Nordeste e Sul do Brasil: magnitude,
fatores associados e padrdes de renda per capita
para reducdo das iniquidades [in Portuguese].
Cad Savide Publica. 2014;30(1):161-174.

4. Monteiro CA. A dimensdo da pobreza, da fome e
da desnutrigdo no Brasil [in Portuguese]. Estud Av.
1995;9(24):195-207.

5. Ferreira HS, Silva WO, Santos EA, Bezerra MKA,
Silva BCV, Horta BL. Body composition and
hypertension: a comparative study involving
women from maroon communities and from the
general population of Alagoas State, Brazil.
Revista de Nutrigdo. 2013;26:539-549.

6. Ferreira HS, Torres ZMC. Comunidade quilom-
bola na Regido Nordeste do Brasil: satde de mul-
heres e criangas antes e apos sua certificagdo [in
Portuguese]. Revista Brasileira de Saude Materno
Infantil. 2015;15:219-229.

7. Presidéncia da Republica. Decreto no. 4887 de 20
de Novembro de 2003. Regulamenta o Procedi-
mento para Identificagdo, Reconhecimento, Deli-
mitagdo, Demarcagdo e Titulagdo das Terras
Ocupadas por Remanescentes das Comunidades
dos Quilombos de que Trata o Artigo 68 do Ato
das Disposi¢des Constitucionais Transitorias [in
Portuguese]. 2003. http://www.jusbrasil.com.br/
legislacao/98186/decreto-4887-03. Accessed
December 27, 2016.

8. Brasil. Ministério do Desenvolvimento Social e
Combate a Fome. Politicas sociais e chamada nutri-
cional quilombola: estudos sobre condigdes de vida
nas comunidades e situag¢@o nutricional das criangas
[in Portuguese]. 2008. http://aplicacoes.mds.
gov.br/sagirmps/ferramentas/docs/caderno%20-%
2009.pdf. Accessed December 27, 2016.

9. Silva DO, Guerrero AFH, Guerrero CH, Toledo
LM. A rede de causalidade da insegurancga


http://www.ibge.gov.br/home/estatistica/indicadores/trabalhoerendimento/pnad_continua/default_renda_percapita.shtm
http://www.ibge.gov.br/home/estatistica/indicadores/trabalhoerendimento/pnad_continua/default_renda_percapita.shtm
http://www.ibge.gov.br/home/estatistica/indicadores/trabalhoerendimento/pnad_continua/default_renda_percapita.shtm
http://www.ibge.gov.br/home/estatistica/indicadores/trabalhoerendimento/pnad_continua/default_renda_percapita.shtm
http://www.ibge.gov.br/home/estatistica/indicadores/trabalhoerendimento/pnad_continua/default_renda_percapita.shtm
http://www.ibge.gov.br/home/estatistica/indicadores/trabalhoerendimento/pnad_continua/default_renda_percapita.shtm
http://www.ibge.gov.br/home/estatistica/indicadores/trabalhoerendimento/pnad_continua/default_renda_percapita.shtm
http://www.jusbrasil.com.br/legislacao/98186/decreto-4887-03
http://www.jusbrasil.com.br/legislacao/98186/decreto-4887-03
http://aplicacoes.mds.gov.br/sagirmps/ferramentas/docs/caderno%20-%2009.pdf
http://aplicacoes.mds.gov.br/sagirmps/ferramentas/docs/caderno%20-%2009.pdf
http://aplicacoes.mds.gov.br/sagirmps/ferramentas/docs/caderno%20-%2009.pdf
http://aplicacoes.mds.gov.br/sagirmps/ferramentas/docs/caderno%20-%2009.pdf

224

Food and Nutrition Bulletin 38(2)

10.

11.

12.

13.

14.

15.

16.

17.

18.

alimentar e nutricional de comunidades quilombo-
las com a construgdo da rodovia BR-163, Para,
Brasil [in Portuguese]. Revista de Nutrig¢do.
2008;21:83s-87s.

Guerrero AFH, Silva DO, Toledo LM, Guerrero
JCH, Teixeira P. Mortalidade infantil em remanes-
centes de quilombos do Municipio de Santarém—
Para, Brasil. Saiide e Sociedade. 2007;16:103-110.
Smith CJ, Ryckman KK. Epigenetic and develop-
mental influences on the risk of obesity, diabetes,
and metabolic syndrome. Diabetes Metab Syndr
Obes. 2015;8:295-302.

Barker DJ, Clark PM. Fetal undernutrition and
disease in later life. Rev Reprod. 1997;2(2):
105-112.

Florencio TT, Ferreira HS, Cavalcante JC,
Luciano SM, Sawaya AL. Food consumed does
not account for the higher prevalence of obesity
among stunted adults in a very-low-income
population in the northeast of Brazil (Maceio,
Alagoas). Eur J Clin Nutr. 2003;57(11):
1437-1446.

Wells JC. The thrifty phenotype hypothesis: thrifty
offspring or thrifty mother? J Theor Biol. 2003;
221(1):143-161.

Ferreira HS, Moura FA, Cabral CR Jr, Florencio
TM, Vieira RC, de Assuncao ML. Short stature of
mothers from an area endemic for undernutrition is
associated with obesity, hypertension and stunted
children: a population-based study in the semi-arid
region of Alagoas, Northeast Brazil. Br J Nutr.
2009;101(8):1239-1245.

Florencio TM, Bueno NB, Britto RA, Albuquer-
que FC, Lins IL, Sawaya AL. Waist-to-height gain
and triiodothyronine concentrations in a cohort of
socially vulnerable short-stature women: a four-
year follow-up study. Ann Nutr Metab. 2016;
68(4):298-305.

Albuquerque FC, Bueno NB, Clemente AP,
et al. Association between adult stature and
energy expenditure in low-income women from
northeastern Brazil. PLoS One. 2015;10(7):
e0131891.

Instituto Brasileiro de Geografia e Estatistica. Pes-
quisa de Or¢amentos Familiares 2008-2009.
Antropometria e Estado Nutricional de Criangas,
Adolescentes e Adultos no Brasil [in Portuguese].
Rio de Janeiro, Brazil: Instituto Brasileiro de
Geografia e Estatistica; 2010.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Willett W. Nutritional Epidemiology. 2nd ed. New
York, NY: Oxford University Press; 1998.
Associagdo Brasileira de Empresas de Pesquisa
(ABEP). Critérios de Classificagdo Economica
Brasil [in Portuguese]. 2008. http://www.abep.org.
Accessed December 27, 2016.

Soares S. Metodologias Para Estabelecer a Linha
de Pobreza: Objetivas, Subjetivas, Relativas e
Multidimensionais [in Portuguese]. Rio de
Janeiro, Brazil: IPEA; 2009.

World Health Organization. Physical Status: The
Use and Interpretation of Anthropometry. Techni-
cal Report Series 854. Geneva, Switzerland:
World Health Organization; 1995.

Parikh R, Mohan V, Joshi S. Should waist circum-
ference be replaced by index of central obesity
(ICO) in definition of metabolic syndrome?
Diabetes Metab Res Rev. 2012;28(1):3-5.

World Health Organization. Growth reference data
for 5-19 years. WHO Reference 2007. 2007. http://
www.who.int/growthref/en/. Accessed December
27, 2016.

Zapata ME, Bibiloni MD, Tur JA. Prevalence of
overweight, obesity, abdominal-obesity and short
stature of adult population of Rosario, Argentina.
Nutr Hosp. 2016;33(5):580.

Barrenas ML, Bratthall A, Dahlgren J. The
association between short stature and sensori-
neural hearing loss. Hear Res. 2005;205(1-2):
123-130.

Sociedade Brasileira de Cardiologia, Sociedade
Brasileira de Hipertensdo, Sociedade Brasileira
de Nefrologia. VI Diretrizes Brasileiras de Hiper-
tensdo [in Portuguese]. Arq Bras Cardiol. 2010;
95(Suppl 1):1-51.

Murphy SP, Barr SI, Poos MI. Using the new diet-
ary reference intakes to assess diets: a map to the
maze. Nutr Rev. 2002;60(9):267-275.

Zabotto CB. Registro Fotogrdfico para Inquéritos
Dietéticos [in Portuguese]. Goiania, Brazil:
Editora da Universidade Federal de Goias; 1996.
Nucleo de Estudos e Pesquisas em Alimentagao
(NEPA-UNICAMP). Tabela Brasileira de Com-
posigdo de Alimentos—TACO [in Portuguese].
Campinas, Brazil: NEPA-UNICAMP; 2011.
Projeto Integrado de Composi¢ao de Alimentos.
Tabela Brasileira de Composi¢do de Alimentos—
TBCAUSP 5.0 [in Portuguese]. Sdo Paulo, Brazil:
Universidade de Sao Paulo; 2009.


http://www.abep.org
http://www.who.int/growthref/en/
http://www.who.int/growthref/en/

Ferreira et al

225

32.

33.

34.

35.

36.

37.

38.

39.

Philippi ST. Tabela de Composi¢do de Alimentos:
Suporte para Decisdo Nutricional [in Portuguese].
Sédo Paulo, Brazil: Grafica Coronario; 2006.
Pacheco MT. Tabela de Equivalentes, Medidas Case-
iras e Composig¢do Quimica dos Alimentos [in Portu-
guese]. Rio de Janeiro, Brazil: Editora Rubio; 2006.
Institute of Medicine of the National Academies.
Dietary Reference Intakes for Energy, Carbohy-
drate, Fiber, Fat, Fatty Acids, Cholesterol, Protein
and Amino Acids (Macronutrients). Washington,
DC: The National Academies Press; 2005.

World Health Organization. Report of a Joint
FAO/WHO/UNU Expert Consultation Energy and
Protein Requirements. Geneva, Switzerland:
World Health Organization; 1985.

Pasco JA, Nicholson GC, Brennan SL, Kotowicz
MA. Prevalence of obesity and the relationship
between the body mass index and body fat:
cross-sectional, population-based data. PLoS One.
2012;7(1):e29580.

Sawaya AL, Roberts S. Stunting and future risk of
obesity: principal physiological mechanisms.
Cadernos de Saude Publica. 2003;19:S21-S28.
World Health Organization Expert Consultation.
Appropriate body-mass index for Asian popula-
tions and its implications for policy and interven-
tion strategies. Lancet. 2004;363(9403):157-163.
Ferreira HS, Vieira EDF, Cabral Junior CR,
Queiroz MDR. Aleitamento materno por trinta
ou mais dias é fator de protegdo contra sobrepeso
em pré-escolares da regido semiarida de Alagoas
[in Portuguese]. Revista da Associagdo Médica
Brasileira. 2010;56:74-80.

40.

41.

42.

43.

44,

45.

Associagdo Brasileira de Empresas de Pesquisa
(ABEP). Critério Brasil 2015 e atualizagao da dis-
tribuicdo de classes para [in Portuguese] 2016.
2016. Available at: http://www.abep.org/criterio-
brasil. Accessed December 27, 2016.

Correia LL, Silveira DMI, Silva AC, et al. Pre-
valéncia e determinantes de obesidade e sobre-
peso em mulheres em idade reprodutiva
residentes na regido semiarida do Brasil [in Por-
tuguese]. Cién Saude Colet. 2011;16(1):
133-145.

Linhares RS, Horta BL, Gigante DP, Dias-da-
Costa JS, Olinto MTA. Distribui¢ao de obesidade
geral e abdominal em adultos de uma cidade no
Sul do Brasil [in Portuguese]. Cad Saude Publica.
2012;28(3):438-447.

Stunkard AJ. Fatores determinantes da obesi-
dade: tendéncias. In: Pefia M, Bacallao J, eds.
Obesidade e Pobreza um Novo Desafio a Saude
Publica [in Portuguese]. Sdo Paulo, Brazil:
Organizagdo Pan-Americana de Saude, Editora
Roca; 2006.

Aguirré P. Aspectos socioantropoldgicos da obesi-
dade na pobrezaPefia M, Bacallao J, eds. Obesi-
dade e Pobreza um Novo Desafio a Saude Publica
[in Portuguese]. Sdo Paulo, Brazil: Organizagao
Pan-Americana de Saude, Editora Roca; 2006:
12-26.

Ashwell M, Gunn P, Gibson S. Waist-to-height
ratio is a better screening tool than waist circum-
ference and BMI for adult cardiometabolic risk
factors: systematic review and meta-analysis.
Obes Rev. 2012;13(3):275-286.


http://www.abep.org/criterio-brasil
http://www.abep.org/criterio-brasil


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


