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Food insecurity and socioeconomic, food
and nutrition profile of schoolchildren living
in urban and rural areas of Picos, Piaui

Inseguranca alimentar e perfil socioeconomico,
alimentar e nutricional de escolares de dreas
urbana e rural do municipio de Picos, Piaui

Jailane de Souza AQUINO'

Leopoldina Augusta Souza SEQUEIRA-DE-ANDRADE?
Patricia Elaine Bellini Alencar da SILVA3

Alciene Pacheco da SILVA®

Cid Rangel de Sousa VIEIRA?

Pedro Israel Cabral de LIRA?

ABSTRACT

Objective

This study aimed to determine the prevalence of food insecurity among schoolchildren living in urban and rural
areas of Picos, Piaui associated with the socioeconomic profile of families and their food intake and nutritional
status.

Methods

Study participants were families with children aged 7-10 years enrolled in municipal schools, totaling 342
families/schoolchildren. The study was conducted at school facilities through interviews with mothers - or
guardians - using a questionnaire based on the Brazilian Food Insecurity Scale and socioeconomic variables and
food frequency questionnaire. The nutritional status of children was assessed using the following indexes:
weight/age, height/age and body mass index/age.

Results

The prevalence of food insecurity was high and similar for rural and urban areas, 84.3% and 83.3%, respectively.
In general, lower income and consumption of untreated water was associated with greater frequency of food

1 Universidade Federal da Paraiba, Centro de Ciéncias da Saude, Departamento de Nutricio. Campus 1, Cidade Universitaria,
s/n., Castelo Branco, 58059-900, Jodo Pessoa, PB, Brasil. Correspondéncia para/Correspondence to: JS AQUINO. E-mail:
<lalaaquino@hotmail.com>.

2 Universidade Federal de Pernambuco, Centro de Ciéncias da Satude, Departamento de Nutricdo. Recife, PE, Brasil.

3 Universidade Federal do Piauf, Centro de Ciéncias da Saude, Departamento de Nutricio. Picos, PI, Brasil.
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insecurity (p<0.01). In urban areas, higher percentage of food insecurity was associated to lower educational
levels (p<0.05). Dietary intake and nutritional status of schoolchildren were not associated with food insecurity
condition of families.

Conclusion

The percentage of families at food insecurity, as well as the food consumption and nutritional status of
schoolchildren were similar between urban and rural areas, characterized as a homogeneous population in
terms of socioeconomic conditions.

Indexing terms: Food consumption. Food security. Nutritional status. Socioeconomic indicators.

RESUMO

Objetivo

Determinar a prevaléncia de insequranca alimentar em familias com escolares de dreas urbana e rural do
municipio de Picos, Piaui, relacionando-a com o perfil socioeconémico das familias, com o consumo alimentar
e o estado nutricional dos escolares.

Métodos

Participaram do estudo familias com escolares entre 7 e 10 anos matriculados na rede municipal de ensino,
totalizando 342 familias/escolares. O estudo foi conduzido na prdpria escola, mediante entrevista com as maes
ou responsaveis, utilizando-se questionarios baseados na Escala Brasileira de Insequranca Alimentar e varidveis
socioeconémicas das familias e de frequéncia alimentar dos escolares. O estado nutricional dos escolares foi
avaliado quanto aos indices: peso/ idade, altural/idade e indice de massa corporal/idade.

Resultados

A prevaléncia de inseguranca alimentar foi elevada e similar para as dreas rural e urbana: 84,3% e 83,3%
respectivamente. No geral, a menor renda familiar e o consumo de agua sem tratamento estiveram associados
a maior frequéncia de insequranca alimentar (p<0,01). Na drea urbana, observa-se um maior percentual de
insequranca alimentar para os menores niveis de escolaridade (p<0,05). O consumo alimentar e o perfil nutricional
dos escolares ndo estiveram associados a condicao de insequranca alimentar de suas familias.

Conclusao

O percentual de familias em inseguranca alimentar bem como o perfil de consumo alimentar e nutricional dos
escolares foram similares entre as dreas urbana e rural, caracterizando-se como uma populacdo homogénea
quanto as condicées socioecondémicas.

Termos de indexacdo: Consumo de alimentos. Sequranca alimentar e nutricional. Estado nutricional.
Indicadores socioeconémicos.

INTRODUCTION development process based on the exercise of

ethical and culturally acceptable labor activity?.

Food and nutrition security is defined as
“the everyone’s right to regular and permanent
access to quality food in sufficient quantity,
without compromising access to other essential
needs based on health-promoting food practices
that respect cultural diversity and are socially,

Food insecurity can be measured through
food and nutrition surveillance, food intake
surveys and local information systems. Food
insecurity also involves important psychosocial
components such the concern or uncertainty of

Revista de Nutricdo

economically and environmentally sustainable”’
(p.15). This condition must be ensured in a context
of full access to other fundamental rights such as
education, housing, health and social welfare
within an autonomous and sustainable

whether or not there will be food next month?.

The Escala Brasileira de Insequranca
Alimentar (EBIA, Brazilian Food Insecurity Scale)
is a quantitative instrument widely used to
estimate the prevalence of various levels of food

Rev. Nutr., Campinas, 27(4):395-404, jul /ago., 2014
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insecurity in groups or populations at risk at local,
regional or national levels*. Children are the
population group most vulnerable to food
insecurity, since the nutritional consequences are
more immediate and serious, and also because,
when a child has nutritional problems due to
dietary deficiency, it could be inferred that adults
in the household have been feeding insufficiently
for some period of time®.

From the nutritional point of view, there
is no doubt about the importance of proper
nutrition to ensure growth and development,
especially during childhood, and in adulthood,
proper nutrition plays the role of promoting and
maintaining health and well-being. When
submitted to severe dietary restrictions, children
are exposed to nutritional deficiencies and exhibit
poor growth conditions, contributing to increased
vulnerability to infections and deficiencies in the
maturation of the nervous system and mental and
intellectual development, causing morphological
and functional imbalances which, depending on
intensity and duration, may be irreversible®.

Few studies have addressed the association
between food insecurity and place of residence’.
Some studies have provided explanations for
spatial variations and access to food, and reported
that residents in urban areas have greater access
to goods and services essential for health
maintenance than residents of rural areas'.
However, in a study conducted in the state of
Amazonas, the forms of food insecurity showed
a trend of lower prevalence in rural areas (68.7 %)
when compared with urban area of Manaus (AM),
(89.1%), especially the severe form of food
insecurity, with 28.2% in rural areas compared
t0 44.6% in urban areas''.

In this context, the aim of this study was
to determine the prevalence of food insecurity
among schoolchildren living in urban and rural
areas of Picos (Pl), relating it to the socioeconomic
profile of families, as well as the food consumption
and nutritional status of schoolchildren.

Rev. Nutr., Campinas, 27(4):395-404, jul/ago., 2014
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METHODS

This is a cross-sectional study including
families with children aged 7-10 years. The sample
size was calculated based on the universe of 4,398
children in the age group of interest enrolled in
64 municipal schools in urban and rural areas of
Picos (Pl), adopting a significance level of 95%
for a prevalence of 20% of moderate and severe
food insecurity, average value found for the state
of Piaui'?, with a sampling error of + 4.5%
(Epi-Info version 6.04b), taking into account a loss
of approximately 20%, totaling 342 students/
families with sample representativeness for the
municipality. This municipality has population of
73,414 inhabitants and area of 534.715 km? and
is located 330 km away from the state capital'?.

Municipal schools were selected according
to areas enclosed by the Department of Education
of Picos (Pl). For data collection, students’ parents
were called and those who agreed to participate
in the study signed the Informed Consent Form.
The study was approved by the Ethics Committee
on Human Research of the Universidade Federal
do Piaui (n° 0176.0.045.000-08). The team of
interviewers was previously trained for the
application of questionnaires and data collection
was carried out from August 2009 to February
2010. Initially, the socioeconomic questionnaire
was applied to parents or guardians, containing
variables such as family income, living conditions
(sewage service, garbage collection, access to
treated water, etc.), educational level and
participation in government income transfer
programs.

Perception of food insecurity was assessed
by interviewing parents or guardians using a
guestionnaire based on the EBIA, which consists
of 15 closed questions (yes or no) on food
insufficiency experience in the last three months
at various levels of intensity, ranging from the
concern that food may be lacking until the
experience of spending a whole day without
eating. Of the 15 questions, seven refer to family
members under 18 years of age. Each affirmative

Revista de Nutricao
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response to the food insecurity questionnaire
scores 1 point, and the sum is the scale score,
ranging from 0 to 15 points as follows: security
0; mild insecurity 1-5 points; moderate insecurity
6-10 points and severe insecurity 11-15 points in
families with children under 18 years of age'.

The Food Frequency Questionnaire was
also applied to parents or guardians as an
interview, assessing the consumption of 54 foods,
divided into the following groups: cereals, pasta,
legumes, fruits, eggs, vegetables, roots and
tubers, meats, dairy products, sweets and fats.
The consumption frequency was classified as
“rarely”, “less than once a month”, “from one
to three times a month,” “once a week”, “from
two to four times a week”, “once a day”, “two
or more times a day. “Rarely” was defined as
occasional consumption or no consumption’.

"oou

To assess the nutritional status, weight and
height were measured by trained Nutrition
students. For weight, Tanita digital scale (Sdo
Paulo, Brazil) with capacity of up to 150 kg and
100 g precision was used, and children were
weighed barefoot and with minimal clothing.
Height was measured with the use of measuring
tape adhered to wall without footers and a
wooden square, according to recommendations
of Lohman et al."®. For this measure, the tape was
attached to the wall and children were placed
upright, barefoot, with upper limbs along the
body and heels, back and head touching the wall.
Children were classified according to their
nutritional status as recommended by World
Health Organization (WHQ)', using the Height/
Age (H/A), Weight/Age (W/A) and Body Mass
Index/Age (BMI/A) ratios. Children with Z-scores
greater than 2.0 above the median of the
reference population were considered obese;
overweight with Z-score greater than 1.0 above
the median of the reference population and low
weight those with Z-scores 2.0 below the median
of the reference population. Children with
Z-scores below 2.0 were considered with growth
deficit.

For analysis of the anthropometric data,
the Anthro-Plus software version 3.2.2 was used.

http://dx.doi.org/10.1590/1415-52732014000400001

To verify the existence of association between
place of residence according to food insecurity
(outcome variable) and socioeconomic and
anthropometric variables and dietary intake
(independent variables), the Chi-square test was
used, adopting significance level of p<0.05. The
Epi Info software version 6.04b was used for
analyses.

RESULTS

Figure 1 shows that the prevalence of food
insecurity was high and similar for rural and urban
areas (84.3% and 83.3%, respectively), and
moderate and severe food insecurity values were
38 9% and 38.2%, respectively.

Table 1 shows that for the entire sample
(n=342), in families with lower income, there is a
higher prevalence of food insecurity (p<0.01), with
similar behavior among families living in rural and
urban areas. Regarding the educational level of
the family head, there is a higher percentage of
food insecurity for the lowest educational levels,
especially illiterates, only in the urban area
(p<0.05).

Consumption of treated water was
associated with lower frequency of food

45,1
50- !
25] 45,5 45,3
40+
35+ 29,2
301 27,8 284
X 251 16,7
fg- 157 16,1
1 1,1
104 9102
; i i
0 T T T
Food Mild food Moderate  Severe food
security insecurty  food insecurty  insecurity
| O Rural Urban W Total |

Figure 1. Food insecurity classification of schoolchildren living
in urban and rural areas of the city of Picos (Pl), 2009.

Note: p<0.05.
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Table 1. Food insecurity classification according to the socioeconomic characteristics and housing conditions of families with
schoolchildren living in urban and rural areas of the city of Picos (Pl), 2009.

. Total Rural Urban

Variables

n=342 FS % Fl % n=198 FS % FI % n=144 FS % FI %
Gender of family head
Male 160 15.6 84.4 91 15.4 84.6 69 15.9 84.1
Female 182 16.5 83.5 107 15.9 84.1 75 17.3 82.7
Income i t t
<1 MW 231 12.6 87.4 142 12.7 87.3 89 12.4 87.6
>1 MW 1 23.4 76.6 56 23.2 76.8 55 23.6 76.4
Income transfer programs
Yes 274 15.3 84.7 160 14.4 85.6 114 16.7 83.3
No 68 19.1 80.9 37 21.6 78.4 31 16.1 83.9
Educational level of family head *
llliterate 78 10.3 89.7 56 14.3 85.7 22 0.0 100.0
Incomplete elementary school 192 16.7 83.3 110 17.3 82.7 82 15.9 84.1
Full high school or more 72 20.8 79.2 32 125 87.5 40 27.5 72.5
Type of housing *
Masonry 286 15.0 85.0 160 15.6 84.4 126 14.3 85.7
Other type 56 214 78.6 38 15.8 84.2 18 333 66.7
Garbage collection
Public 281 16.4 83.6 155 16.1 83.9 126 16.7 83.3
Other 60 15.0 85.0 42 143 85.7 18 16.7 83.3
Water supply
Public network 248 17.3 82.7 111 17.1 82.9 137 17.5 82.5
Other system 94 12.8 87.2 87 13.8 86.2 07 0.0 100.0
Water consumption " ™
Treated, bottled and boiled 104 28.8 71.2 55 27.3 72.7 49 30.6 69.4
Tap water 238 105 89.5 143 11.2 88.8 95 9.5 90.5
Sewage system '
Public network 90 18.9 81.1 43 11.6 88.4 47 255 74.5
Other system 252 15.1 84.9 155 16.8 83.2 97 124 87.6
Note: ¥p<0.10; *p<0.05; **p<0.01; ***p<0.001.

FS: Food Security; Fl: Food Insecurity; MV: Minimun Wage.

insecurity, unlike households that consume
untreated water in both rural and urban areas
(p<0.01). Regarding the type of housing in the
urban area, the lowest percentage of food
insecurity occurred in households with worst
construction conditions (mud, canvas and other
materials), which seems a contradictory situation,
probably due to the small number of households
in this condition (16%).

Most of the families receive financial
resources from government income transfer
programs, with more than 80% of families living
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in urban and rural areas of Picos (Pl) receiving
these resources.

The dietary intake of students for the total
sample (Figure 2) showed no statistically
significant difference with respect to food
insecurity, the same occurring for rural and urban
areas (data not shown).

Considering the foods analyzed, it was
observed that the most consumed foods are
cereals, sugars and fats. Roots, eggs,
miscellaneous (ice cream, soft drinks, processed
juices) and vegetables in this order are among
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Table 2. Nutritional profile of schoolchildren according to the food insecurity classification and place of residence, Picos (Pl), 2009.

) ' Total Rural Urban

Anthropometric variables

n=342 FS % FI % n=198 FS % Fl % n=144 FS % Fl %
BMil/age”
Low weight 14 3.6 4.2 7 3.2 3.6 7 4.2 5.0
Normal weight 289 85.5 84.3 168 87.1 84.4 121 83.3 84.2
Overweight 39 10.9 11.5 23 9.7 12.0 16 12.5 10.8
Weight/age”
Weight deficit 21 9.1 5.9 1 9.7 5.0 10 8.3 7.1
Normal weight 307 90.9 94.1 180 90.3 95.0 127 91.7 929
Height/age”
Height deficit 14.(4.1) 55 338 7 32 36 7 83 42
Normal height 328(95.9) 945 96.2 191 96.8 96.4 137 91.7 95.8

Note: "p<0.05.
FS: Food Security; FI: Food Insecurity; BMI: Body Mass Index.
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Figure 2. Food consumed by schoolchildren (n=342) at least once
a day, according to food insecurity. Picos (PI), 2009.

Note: p<0.05.

the less consumed foods by schoolchildren.
Among the protein sources, beans and dairy
products are more consumed than meats and
eggs. High consumption of coffee and beans was
observed, exceeding 56% and 75%, respectively.
However, less than 50% of children consume
fruits and vegetables at least once a day.
Regarding the study outcome, children at food
security consume a little more meat and
vegetables than children at food insecurity,
although without significant differences.

Table 2 shows that there was no statistical
difference for anthropometric indicators of

schoolchildren living in rural and urban areas,
either when associated with food insecurity,
probably due to the low prevalence of
anthropometric deficit with values between 6.4%
and 4.1%.

DISCUSSION

In the present study, no difference was
observed in the prevalence of food insecurity
among families with children living in urban and
rural areas of Picos (Pl). However, the percentages
of the most severe forms of food insecurity were
higher than the average for families with children
under 18 years of age in the state of Piaui, which
was 10.6% for moderate food insecurity and
6.9% for severe food insecurity in the urban area,
and 15.9 and 10.7% in rural areas. Similarly,
moderate and severe food insecurity was higher
than the average found for children aged 4 to 7
and 8 to10 years, of 26.9% and 18.8%,
respectively, in the state of Piaui'?.

According to the 2004-2009 National
Household Survey'?, in northern and northeastern
Brazil, severe food insecurity showed higher
proportions in the rural area, while in southern
and Midwestern Brazil, the inverse occurred,
where severe food insecurity was detected in
higher proportions in urban areas. Yuyama et al."

Rev. Nutr., Campinas, 27(4):395-404, jul /ago., 2014



http://dx.doi.org/10.1590/1415-52732014000400001

found that families living in the urban area of
Manaus (AM) had higher prevalence of food
insecurity compared to those living in rural areas.
In a study conducted by the United States
Departament of Agriculture, highest prevalence
of food insecurity was detected in large cities and
in rural areas'’, since individual perception of food
insecurity and socioeconomic indicators play an
important role, regardless of place of residence,
whether rural or urban®.

Similarity in the prevalence of food
insecurity of families living in urban and rural areas
of Picos (Pl) with income less than 1 minimum
wage (87.3 to 87.6%), near 85.4%, was
observed, which corroborates the results by
Yuyama et al.'" for families living in the urban
area of Manaus (AM) with income less than 1
minimum wage.

In the present study, low income and low
educational level of the family head were
associated with higher prevalence of food
insecurity. According to Sales-Costa et al.’®,
income and education are determinants of food
insecurity, since low family income and
educational level significantly contribute to
increasing food insecurity, as well as the
availability of treated water and sewage system,
since they are associated with the provision of
basic public services.

In a study conducted in Duque de Caxias
(RJ), sanitary conditions were not associated with
perception of food insecurity; however, the
consumption of treated water was positively
associated with food security'®, which result is
similar to the present study, in which the
consumption of treated, bottled or boiled water,
whether in urban or rural areas, was decisive and
significantly higher (p<0.01) among families in
food security.

Government income transfer programs
were not able to influence the income of these
families, and most of them have monthly income
less than one minimum wage. According to the
2004 National Household Survey'?, levels of food
insecurity - mild, moderate or severe - affected
66% of families with at least one beneficiary of
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government income transfer programs, and the
authors claim that there is a relevant contribution
of income transfer programs to reduced
inequality, poverty alleviation and improvement
of social conditions of the population. However,
according to Anschau et al.'®, the high prevalence
of food insecurity among beneficiaries of income
transfer programs as compared to non-
beneficiaries of the same social stratum indicates
the need for better understanding the
circumstances that characterize the lives of those
families.

Regarding food consumption in Picos (P),
vegetables and meats were the most sensitive to
food insecurity in urban or rural areas, although
without statistical significance. Different result
was observed by Yuyama et al.’" in the Amazon
region, where rural riverside families consume
more grains, fruits, vegetables, roots, oil and meat
than families living in urban areas. According to
Segall-Correa® and Panigassi et al.?°, as food
insecurity conditions are more severe, the
consumption of fruits, vegetables, meats, and
dairy products is lower, and this behavior is
uniform in all Brazilian regions, except for the
Amazon region, where hunting, fishing and
collection of regional fruits increase the food
availability.

In a study by D'Innocenzo et al.?" with
children aged 4-11 years, it was observed that
dietary patterns of children are dependent on the
socioeconomic conditions of their families, and
the adoption of healthier food items is associated
with higher socioeconomic status, because the
lower the socioeconomic level, the more fried
foods, sweets, snacks and soft drinks/artificial juice
and less fruits, legumes, vegetables, fish and
cereals are consumed by children. Moreover,
Triches & Giugliane?? highlight that there is a
recent and excessive marketing of a variety of
foods high in energy and fat, affordable and
available to schoolchildren. On the other hand,
foods such as vegetables and fruits with less
energy and more nutritional value are increasingly
lacking in children’s diets.
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The study by Conceicdo et al.?®> with
children aged 9-16 years enrolled in private and
public schools in the state of Maranhdo also found
high consumption of sugar and sweets (69.4%)
and oils and fats (65.6%); however, the
consumption of this food group by schoolchildren
evaluated here was even higher, with more than
89.0% consuming oils and fats and 92.0%
consuming sugars and sweets at least once a day.

Similar results were obtained by Antunes
et al.?*, in which children under 3 years at food
insecurity showed high consumption of coffee,
being higher among children with the most severe
forms of food insecurity. Antunes et al.** also
observed that the consumption of fruits,
vegetables, and dairy products was below
recommendations for children in situation of food
security or insecurity.

It is noteworthy that some foods cannot
be consumed due to various reasons such as
unpleasant taste, difficulty of finding food;
difficulty in eating; price; not having the habit or
time to eat?®, moreover, one should take into
account the limitations of methodologies for
measuring food consumption in line with food
insecurity®.

The population of students living in rural
or urban areas of Picos (Pl) was fairly homogeneous
regarding anthropometry, with similarities in the
forms of malnutrition (deficits and excesses) for
most students, despite the condition of food
insecurity largely shown by the families of these
children. Segall-Corréa® explained that the
anthropometric measure is an important indicator
of nutritional status; however, it assesses food
insecurity indirectly, and eventually obtains normal
values for weight, height and Body Mass Index
(BMI) in families in situation of food insecurity.
Accordingly, Oliveira et al.?® reported that in
populations with high levels of poverty, low
Human Development Index and high prevalence
of food insecurity, the exclusive use of
anthropometric indicators may reveal a situation
apparently quite more favorable than reality.

http://dx.doi.org/10.1590/1415-52732014000400001

Some studies suggest a relationship
between obesity and food insecurity and claim
that food insecurity does not increase the chances
of being overweight in childhood; however, they
may increase in adulthood?” and others that
suggest an association between malnutrition and
food insecurity’ discuss that these relationships
are directly related to differences in dietary
patterns that may exist among children in
conditions of food insecurity, as many high-calorie
foods cost less than healthier ones.

According to Oliveira & Lima Filho?®
malnutrition and obesity often coincide in families
with food and nutrition insecurity, causing the
average amplitude of BMI of families increase
according to food insecurity, considering that food
security levels positively impact anthropometric
indexes.

The study by Pellegrini et al.?® with
schoolchildren aged 10-17 years enrolled in public
schools in the states of Santa Catarina and Rio
Grande do Sul showed higher percentage of
normal weight children (82.3%) and lower
percentage of overweight students (6.7%) in
urban areas, with 11.0 - 11.7% of malnourished
children living in rural and urban areas, with no
statistical difference for this nutritional status
among students of different places of residence.
This result is quite similar to that found in the
present study, in which schoolchildren living in
rural areas showed nutritional status similar to
those living in urban areas.

Among the limitations of this study, there
is the possibility of one-off factors or short-term
view of the Food and Nutrition Security by the
interviewee and the subjective aspects of the
applied scale. The sample is only representative
for students and not necessarily for the urban and
rural areas. In populations of less developed
regions and small and medium-sized cities,
complex conditions such as the perception of food
insecurity may be uniform across different
socioeconomic strata.
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CONCLUSION

The prevalence of food insecurity was
similar between urban and rural areas in the city
of Picos (Pl). Among associated factors, low family
income and consumption of untreated water
contributed to the higher percentage of families
in conditions of food insecurity.

Dietary intake and nutritional status of
schoolchildren were not associated with the
condition of food insecurity among students.
Further studies should be carried out to better
characterize the population at food insecurity,
taking into account the constant changes in the
socioeconomic and environmental conditions,
food habit and lifestyle of the population, and
the development and implementation of public
policies in the field of food and nutrition.
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Overweight in Goias’ quilombola students
and food insecurity in their families'

Excesso de peso de estudantes quilombolas de
Goids e a inseguranca alimentar em suas familias

Mariana de Morais CORDEIRO?
Estelamaris Tronco MONEGO?
Karine Anusca MARTINS?

ABSTRACT

Objective

To characterize the nutritional status of quilombola students and determine the food security status of their
households.

Methods

This is a cross-sectional study with students aged six to nineteen years from quilombola communities in twelve
municipalities of Goids categorized by age, gender, school location (urban/rural), and nutritional status based
on the World Health Organization’s height-for-age and body mass index for-age charts. The Brazilian Food
Insecurity Scale was used for measuring food (in)security in their families. Descriptive and association analyses
were conducted using the Chi-square test at a significance level of 5% (p<0.05).

Results

In a sample of 226 students, overweight (17.2%) was more common than malnutrition (1.3%), especially in
students attending urban schools (28.2%) (p<0.05). Most (75.2%) quilombola families experienced food
insecurity, especially mild.

Conclusion

The apparent contradiction of excess weight and food insecurity occurring simultaneously indicates the need
of revising the study instruments and the causal network that identify poverty.

Indexing terms: African continental ascestry. Food security. Nutritional status. School feeding.

1 Article based on the master thesis of “Excesso de peso em estudantes quilombolas e a inseguranca alimentar em seus domicilios”.
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RESUMO

Objetivo
Caracterizar o estado nutricional de estudantes quilombolas e a sequranca alimentar nos seus domicilios.
Métodos

Estudo transversal com estudantes na faixa etéria de 6 a 19 anos, de comunidades quilombolas de 12 municipios
goianos, categorizados quanto a idade; ao sexo, a localizacdo da escola em que estavam matriculados, e ao
estado nutricional, classificado sequndo os critérios do World Health Organization para os paradmetros estatura
para idade e indice de massa corporal para idade. Por meio da Escala Brasileira de Medida de Insequranca
Alimentar, foi estudada a (in)sequranca alimentar das familias dos respectivos alunos. Realizaram-se anélises
descritivas e de associacao utilizando-se o Qui-quadrado com significancia estatistica quando p-valor<0,05.

Resultados

Em amostra de 226 estudantes, observou-se maior frequéncia de excesso de peso (17,2%) em comparacao a
desnutricao (1,3%), com maior ocorréncia entre os alunos matriculados nas escolas da zona urbana (28,2%)
(p<0,05). A inseguranca alimentar esteve presente em 75,2% das familias quilombolas, sendo a insequranca
alimentar leve a mais frequente.

Conclusao

A aparente contradicdo da ocorréncia simultdnea de excesso de peso e insequranca alimentar aponta para a
necessidade de que sejam revistos os instrumentos de estudo, bem como a rede de causalidade que identifica
a pobreza e o excesso de peso.

Termos de indexagdo: Grupo com ancestrais do continente africano. Sequranca alimentar e nutricional.
Estado nutricional. Alimentacdo escolar.

INTRODUCTION are overweight. Quilombola individuals aged more
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than seventeen years have frequencies of

The remaining quilombolas are considered o\veight and NCD, such as high blood pressure,
ethnic/racial groups according to self-attribution ¢ 11 904 and 41 6% respectively®.

criteria and have a history of their own’. A close
bond with the land is one of the most striking
quilombola characteristics, with mostly
subsistence agriculture being the main economic
activity. A small part of the farm products is sold
at very low prices, generating low income for the
families?.

Economic changes in rural communities,
such as wage labor, retirement pensions, and
access to welfare programs such as Bolsa Familia,
may change food habits because they enable the
acquisition of processed foods at urban grocery
stores instead of those grown in the community,
which may increase the intake of processed and
high-fat foods. Such transitions and exposure to
the urban environment may explain the changes

Studies have found that quilombola
communities have poor basic sanitation,

characterized by frequent water shortages and
no garbage collection or sewerage. In addition
to these vulnerabilities, low education level and
illiteracy are common, and access to primary
health care services is difficult, compromising
quilombola health, characterized by nutritional
deficiencies, malnutrition, and chronic
Noncommunicable Diseases (NCD)?357.

Although quilombola children aged less
than five years are often malnourished?8, some

in the nutritional profile of the quilombola
population'™. Quilombola youth frequently
move to cities because their communities lack
high schools, so they move to cities to continue
their education and find work, losing touch with
their cultural and social center'>'4,

Studies on the nutritional status and health
profile of quilombola children aged more than
five years and adolescents are few. Their
nutritional profile is concerning because 7.5% of
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the population aged eleven or more years
consume fewer than three meals a day, and
32.5% of children aged three to eleven years have
a maximum of three meals a day?.

It is plausible to assume that the causal
network of the nutritional status of quilombola
communities has changed given their usually
difficult access to food and resultant hunger,
characterizing a situation of food insecurity in
these families®'>. The availability of affordable
energy-dense foods may be a factor that explains
this paradigm shift'®8,

Given the need to expand the discussion
about food (in)security and its relationships with
the nutritional status-related epidemiologic
landscape, the objective of this study was to
characterize the nutritional status of quilombola
students and food (in)security in their households.

METHODS

This cross-sectional study was conducted
from March to August 2012 in 12 municipalities
in Goias with quilombola communities recognized
by the Fundacdo Cultural Palmares', selected
according to the local leaders’ interest in
participating in the study.

The study target population was estimated
based on the 2011 school census?® and consisted
of male and female quilombola children aged six
to nine years and adolescents aged ten to
nineteen years enrolled in municipal and state
elementary, middle, and high schools. Since the
study universe was diverse, all schools with
quilombola students were visited. The local
quilombola leader helped to determine the
schools with quilombola students by examining
the enrollment forms.

Ninety-one schools had quilombola
students, but twelve (13.2%) were not included
because of their remoteness (n=4) or absence of
a teacher or another person in charge (n=4), being
closed and/or abandoned (n=2), and not having
enough time to conduct the study (n=2).
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Therefore, the study population consisted of
2,413 quilombola students from 79 schools.

Students were randomly selected at each
school taking into account an error estimate of
6%, a Confidence Interval of 95% (95%Cl), and
a desired proportion of 50% since there is no data
on the percentage of quilombola children and
adolescents at nutritional risk. The sample was
defined in 175 students with an extra 30% to
compensate for losses?’, thereby totaling 226
quilombola students considering a loss by refusal.
The sample size was given by calculating sampling
weights to maintain proportionality with the
quilombola students in each municipality??.

The field team consisted of properly
trained dieticians who collected sociodemographic
data, such as age, gender, and school location
(rural/urban), anthropometric data (weight and
height), and Food Security (FS) and Food Insecurity
(FI) data of the students’ families.

Anthropometric assessment included
measuring weight (kg) and height (cm) as
recommended by the World Health Organization
(WHO)?, using a solar digital scale with a capacity
of 150 kg and accuracy of 0.1 kg of the brand
Tanita, and compact stadiometer of the brand
Seca with a total length of 210 cm and accuracy
of 0.1 cm. Nutritional status was also classified
as recommended by the WHO according to
height-for-age and Body Mass Index (BMI)-for age
Z-scores?,

The Escala Brasileira de Insequranca
Alimentar (EBIA, Brazilian food Insecurity Scale)
was used for assessing food (in)security in the
households, classifying it as follows: (1) mild food
insecurity - poor diet and family concerned with
running out of food soon; (2) moderate food
insecurity - quantitative food restriction in the
household; (3) severe food insecurity - food deficit
and even hunger among the family’s adults and/
or children?>. Although this instrument was
developed for assessing traditional populations,
changes were not proposed because the
instrument is validated and has already been used
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in Brazilian quilombola surveys and other
studies®>?7.

The software Stata version 12.0® treated
the data, and the WHQO's program AnthroPlus
version 1.0.4® assessed the participants’
nutritional profile. The Chi-square test measured
the association between the study variables and
the food security indicator of the quilombola
students with a significance level of 0<5.0%
(p<0.05).

The study “Food, health, and quality of
life of quilombola schoolchildren from Goias”
upon which the present study is based was
approved by the Research Ethics Committee of
the Universidade Federal de Goias under Protocol
number 263/2011, and all participants signed an
Informed Consent Form before entering the study.

RESULTS

Revista de Nutricdo

The mean age and standard deviation of
the 226 study students was 10.5+3.3 years,
51.8% (n=117) were females, and 52.2% (n=118)
were enrolled in urban schools. Only three
adolescents were stunted, and another three
students (1.3%), two children (66.7%) and one
adolescent (33.3%), were underweight. Thirty-
nine (17.2%) participants were overweight
(overweight or obese). Table 1 shows the
quilombola student profiles.

A total of 214 families were interviewed
to collect food access information, classifying the
household as food secure or insecure. The number
of families is smaller than the number of
participants because some households had more
than one participant. Food insecurity was found
in 160 (75.2%) households, most of which were
mildly (45.1%) and moderately (21.6%) food
insecure (Table 2).

The following groups had similar
percentages of food insecurity: females (74.4%),
males (76.1%), children (73.1%), adolescents
(77.0%), students from rural schools (78.7 %), and
students from urban schools (72.0%). Table 3

http://dx.doi.org/10.1590/1415-52732014000400002

Table 1. Profile of quilombola students attending public schools.
Goids, Brazil, 2012 (n=226).

Age group
Characteristics 6 to 9 years 10 to 19 years
n % n %

Gender

Female 55 47.0 62 53.0
Male 49 454 60 55.0
Height-for-age

Low height-for-age 0 0.0 3 100.0

Appropriate height-for-age 104 46.6 119 53.4
BMI-for-age

Underweight 2 66.7 1 333
Normal weight 84 45.7 100 54.3
Overweight 18 46.2 21 53.8
Location

Rural 56 51.9 52 48.1
Urban 48 40.7 70 59.3

Note: BMI: Body Mass Index.

Table 2. Food (in)security distribution in quilombola students’
households. Goias, Brazil, 2012 (n=214).

Characteristics n % 95%Cl
Food (in)security

Food security 54 24.8 19.0-30.6
Mild food insecurity 96 45.1 38.4-51.8
Moderate food insecurity 46 216 16.1-27.1
Severe food insecurity 18 8.5 4.8-12.2

Note: 95%Cl: Confidence Interval of 95%.

Table 3. Food security/insecurity frequency by the sociodemographic
variables of quilombola children and adolescents. Goiés,
Brazil, 2012 (n=226).

Food (in)security

Characteristics

Food security Food insecurity p'

n % n %

Gender
Female 30 25.6 87 74.4 0.497
Male 26 239 83 76.1 '
Age
6 to 9 years 28 26.9 76 73.1

0.242
10 to 19 years 28 23.0 94 77.0
School location
Rural 23 21.3 85 78.7 0,069
Urban 33 28.0 85 72.0 '

Note: 1Chi-square test.
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Table 4. Nutritional status distribution of quilombola children
and adolescents by sociodemographic and food
security/insecurity variables. Goids, Brazil, 2012 (n=226).

Food (in)security

Characteristics 1

Not overweight Overweight p

n % n %

Gender
Female 94 80.4 23 19.7 0.294
Male 93 85.3 16 14.7 ’
Age
6 to 9 years 86 82.7 18 17.3

0.888
10 to 19 years 101 82.8 21 17.2
School location
Rural 103 95.4 5 4.6 0.000
Urban 84 71.8 33 28.2 ’
Food (in)security
Food security 45 80.4 11 19.6 0.690
Food insecurity 142 83.6 28 16.5 '

Note: 1Chi—square test.

shows that these sociodemographic variables
were not associated with food insecurity (p>0.05).

Most (19.6%) overweight children and
adolescents lived in food secure households.
Excess weight was more frequent among girls
(19.7%) than boys (14.7 %) but the difference was
not significant (p>0.05). There was a statistically
significant association (p<0.05) between school
location (urban/rural) and the students’ nutritional
status: 28.2% of the children attending urban
schools were overweight (Table 4).

DISCUSSION

Stunting was found in only three
adolescents, no children were affected.
Adolescents were also more likely to be
overweight or obese than children. Moreover, the
frequency of food insecurity for the study sample
was high.

The small number of studies on the
nutritional status of quilombola children aged six
to nineteen years limits the discussion of the
results, justifying comparison with other
population groups with similar sociocultural
trajectory.
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The increasing prevalence of overweight
has already been observed in other specific
populations, such as Xavante in Mato Grosso,
with an overweight prevalence of 27.5% in
adolescents?®®, and in Alto Xingu where the
adolescents” BMI was higher than the country’s
average BMI, also suggesting a high frequency
of overweight?. The nutritional profile of students
from public schools in Juiz de Fora (MG) with a
mean age of 10.8 years was also similar to that
of the present sample given that 7.5% and 10.4%
of the women were overweight and obese,
respectively, and 13.5% and 7.6% of the men
were overweight and obese, respectively®.

The 2008/2009 Family Budget Survey
found that more than 30% of Brazilian children
aged five to nine years and roughly 20% of
Brazilian adolescents were overweight3'. The
Pesquisa Nacional de Saude do Escolar (PeNSE,
National Schoolchild Health Survey) found that
23% of the students aged 11 to 19 years
attending public and private schools in Brazilian
capitals were overweight.

An association was found between
nutritional status and school location (urban/rural)
as most overweight students attended urban
schools. A study of adolescents aged 10 to 17
years attending public schools found that those
living in urban areas were 75% more likely to be
overweight than those living in rural areas®.
Although the present study did not investigate
where the sample lived, the fact that they studied
in urban schools may have facilitated access to
processed foods, uncommon in rural areas, a
factor that may promote weight gain.

The proximity between quilombola
communities and roads going to large cities may
impact the socioeconomic, and consequently, the
behavioral aspects of this population. In other
words, greater proximity to cities may change the
eating habits of quilombola communities,
justifying the increase in the prevalence of
overweight in this population. New fields of work,
such as tourism, wage labor, and ease of
distributing agricultural products lead
communities near roads to adopt a new pattern
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of subsistence, characterized by smaller
involvement with subsistent farming and greater
access to foods common in urban areas. These
pieces of evidence may be indicative of nutritional
transition in this population and thereby, higher
food insecurity®10.1:34,

The impact of this change on the subsistence
model was observed by ecological farmers from
Parand. They believe that purchased foods are
important because their production does not meet
all their nutritional requirements, but they know
that purchased foods have a negative impact on
their health. Some farmers also wanted to buy
processed foods, such as sweets, bouillon cubes,
soft drinks, and others, regardless of their
unhealthiness®.

Although the frequency of overweight was
high, the number of food insecure families was
also high. This result reaffirms the evidence found
by some studies regarding the broken paradigm
that food insecurity is a synonym of malnutrition,
introducing a new concept where hunger is
associated with overweight'®-'®. However,
nutritional status was not associated with food
insecurity in the study quilombola families.

The identified food insecurity confirms the
vulnerable situation of quilombola families?3>7
and corroborates a study of quilombolas in
Tocantins that found percentages of mild and
moderate food insecurity of 85.1% and 70.2%,
respectively'.

The frequency of food insecurity in
quilombola families and the nutritional profile of
the study children and adolescents are concerning
and deserve the attention of public policies. The
Programa Nacional de Alimentacao Escolar (PNAE,
National School Food Program) is an example of
the students’ right to appropriate food, that is,
food quality and amount that meet their
nutritional requirements while at school, especially
its teaching nature®. However, in practice the
recommendations of the program are distorted
since schools in some quilombola communities
served foods alien to the local food habits®.

One of Programa Nacional de Alimentacdo
Escolar's principles is the respect for local food
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habits. The traditional practices that are part of a
healthy food culture must be considered along
with the guideline of buying diverse, locally
produced foods?®.

In 2009 Programa Nacional de Alimen-
tacdo Escolar determined that schools should
purchase foods from family farms, which is a way
of providing better quality meals to the students
and food and nutrition security to the farmers,
improving everyone’s quality of life. Schools
should also prefer foods produced by quilombola
farmers®¢. However, the percentage of Brazilian
municipalities that buy food from family farms is
still small (47.4%), especially in the Midwest
region (35.3%)%.

The Programa de Aquisicdo de Alimentos
(PAA, Food Acquisition Program) also aims to
promote farmer food and nutrition security and
school meals of higher quality by purchasing foods
from family farms and donating the foods to
schools3®. However, these programs require
farmers to own the land, but land ownership is
not very common in quilombola communities'" '3,

Given the nutritional status profile of the
study quilombola students and the importance
of public policies that aim to improve their quality
of life, one must investigate the obstacles that
must be overcome for implementing and ensuring
the effectiveness of these policies for the
proposition to actually improve the quality of life
of individuals living in quilombola communities.

CONCLUSION

The simultaneous presence of overweight
and food insecurity raises questions regarding new
life and consumption habits, and even about
today's poverty profile in Brazil. Therefore we
suggest new studies to expand the discussion
about this apparent paradigm shift.
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ABSTRACT

Objective

To estimate the prevalence of the fruit and vegetable intake of schoolchildren aged 7 to 14 years from
Florianopolis, Santa Catarina, Brazil, and analyze the associated factors.
Methods

This cross-sectional study analyzed food intake, socioeconomic, and biological data of 2,836 schoolchildren.
The Chi-square test analyzed the dependent (fruit and vegetable intake) and independent variables; the latter
with p-value <0.20 were selected for logistic regression analysis. The level of significance was p<0.05.

Results

Only 4.8% of the sample had adequate fruit and vegetable intake. The variables associated with adequate fruit
and vegetable intake were school ownership status (private versus public), mother’s education level, and family
income per member. After adjustment only family income per capita remained associated with fruit and vegetable
intake.

Conclusion

The fruit and vegetable intake of schoolchildren aged 7 to 14 years from Floriandpolis, Santa Catarina, Brazil,
is inadequate.

Indexing terms: Adolescent. Child. Food consumption. Fruit. Vegetables.
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RESUMO

Objetivo

Estimar a prevaléncia e analisar os fatores associados ao consumo de frutas, legumes e verduras em escolares
de 7 a 14 anos de idade do municipio de Floriandpolis, Santa Catarina.

Métodos

Estudo transversal com amostra probabilistica de 2 836 escolares. Foram analisadas varidveis de consumo
alimentar, bioldgicas e socioeconémicas. Foi aplicado teste Qui-quadrado entre as varidveis independentes e
dependentes (consumo de frutas, lequmes e verduras), sendo aquelas com valor de p<0,20 incluidas na analise
de regressao logistica. O nivel de significAncia adotado foi de p<0,05.

Resultados

O consumo adequado de frutas, lequmes e verduras foi verificado em 4,8% da amostra. As varidveis associadas
com o consumo adequado de frutas, legumes e verduras foram o tipo de escola, nivel de escolaridade da méae

e renda familiar per capita. Apds o ajuste, apenas a renda familiar per capita manteve a associagao.

Conclusao

Verificou-se que o consumo de frutas, lequmes e verduras por escolares de 7 a 14 anos de idade residentes no
municipio de Floriandpolis encontra-se abaixo das recomendacoes.

Termos de indexacdo: Adolescente. Crianca. Consumo de alimentos. Frutas. Verduras.

INTRODUCTION
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Both developed and developing countries
consider that low Fruit and Vegetable (FV) intake
increases the risk of chronic Non-Communicable
Diseases (NCD)'2. The literature provides evidence
that adequate FV intake protects against the risk
of NCD, such as diabetes Mellitus type 2,
cardiovascular diseases, dyslipidemia, chronic
respiratory diseases, hypertension, and some types
of cancer®. NCD are the main global cause of
mortality and disability. The World Health
Organization (WHO) estimates that NCD kill 36
million people annually. In 2007 NCD accounted
for 72% of the deaths in Brazil*.

Inadequate fruit and vegetable intake in
children and adolescents has been evidenced by
Brazilian>® and foreign studies®'°.

The Pesquisa Nacional de Satide do Escolar
(PeNSE, National Schoolchild Health Survey)
conducted in 2009 by the Instituto Brasileiro de
Geografia e Estatistica (IBGE, Brazilian Institute
of Geography and Statistics) surveyed 60,973
students aged 13 to 15 years, attending public
and private schools throughout the country, and
also found low FV intake'. A total of 34.3% of

the ninth graders attending private schools and
30.4% of those attending public schools had
consumed vegetables on five days of the study
week. Fruits had been consumed five days a week
or more by 31.5% of the schoolchildren™.

The 2012 Pesquisa Nacional de Saude do
Escolar surveyed 109,104 students aged 13 to
15 years and again found low FV intake: 43.4%
and 30.2% of the schoolchildren consumed
vegetables and fruits, respectively, weekly'.

In Santa Catarina, Costa et al.® studied
4,964 schoolchildren aged 6 to 10 years and
found that only 2.7 % of the sample had adequate
FV intake (>5 times a day), and that 26.6% had
not consumed any FV on the study day.

In Florianopolis (SC), Costa et al.” studied
4,168 children aged 7 to 10 years to assess dietary
changes after a five-year period (2002 and 2007)
and found that the FV intake of children attending
public and private schools decreased significantly
by 22.9% and 27.8%, respectively, going from
90.1% in 2002 to 69.5% in 2007 for the former
and from 94.1% in 2002 to 67.9% in 2007 for
the latter.

The growing prevalence of obesity in
children and adolescents'*' emphasizes the
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importance of promoting a healthy lifestyle,
including higher FV intake®. The nutritional basis
behind the recommendation of higher FV intake
is the possibility of FV replacing low-nutrient,
energy-dense foods, such as refined grains and
sugar, basic ingredients in processed and fast
foods. In addition to their contribution to energy
balance, they may also provide nutrients that
benefit general health significantly'®.

The “Brazilian Food Guide” published in
2006 by the Ministry of Health recommends 3
servings of fruits and 3 servings of vegetables a
day to prevent NCD'. The WHO™ recommends
a minimum FV intake of 400 grams a day. Global
strategies to promote health and encourage
higher FV intake began in the early 1990s; one
such strategy is the 5-a-Day Program, which
recommends 5 FV servings a day'%°,

The World Health Organization encourages
high FV intake to protect and promote health and
healthy food habits, improving quality of life and
decreasing NCD risk'. Knowledge about the
importance of FV intake is critical, since childhood
habits may persist throughout adulthood®.

Given the scarcity of studies on the FV
intake of children and adolescents, the objective
of this study was to estimate the prevalence and
analyze the factors associated with FV intake in
schoolchildren aged 7 to 14 years from
Floriandpolis (SC).

METHODS

This cross-sectional study investigated a
probabilistic sample of schoolchildren aged 7 to
14 years attending private and public schools in
Florianopolis (SC). Data were collected 2007. The
study was sponsored by the Conselho Nacional
de Desenvolvimento Cientifico e Tecnoldgico
(CNPg - National Council for Scientific and
Technological Development) (Process number
402322/2005-3).

The methods used for determining sample
size and sampling are described elsewhere’. In
summary, sample size was based on a prevalence
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of obesity of 10% for children aged 7 to 10 years?'
and of 17% for children aged 11 to 14 years?,
an error margin of 2%, and a design effect of
1.3, resulting in a sample size of 2,800
schoolchildren, 1,100 seven- to ten-year-olds and
1,700 eleven- to fourteen-year-olds. Considering
a sample loss of 10%, the final sample should
include 3,100 schoolchildren aged 7 to 14 years.
Sampling consisted of two stages. In the first
stage, the schools in Florianépolis (SC) were
stratified by location (North, South, East,
downtown, and continent) and ownership status
(public or private). Schools in each geographical
stratum were selected randomly, with probability
proportional to stratum size. Thus, 11 public and
6 private schools were selected from the 87
schools in the municipality, 33 private and 54
public. In the second stage, the schoolchildren
were randomly selected by age group, with equal
probability, in each of the selected schools. The
analyses to estimate prevalence and associated
factors considered both the design effect and
sampling plan. A total of 2,863 schoolchildren
were surveyed. Children aged less than seven
years (n=15) and more than fourteen years (n=12)
were excluded, resulting in a sample size of 2,836
(99%) schoolchildren.

The study collected biological (gender, age,
weight, and height), socioeconomic (family
income, mother's education level, and school
ownership status), and food intake (FV intake)
data.

Gender, age, and school ownership status
were collected from the lists provided by the
schools, which were included in the questionnaire
by a data pre-collection team. Socioeconomic
data, such as family income and mother’s education
level, were collected by a self-administered
guestionnaire sent to the children’s parents or
guardians.

Anthropometric data were collected by
trained anthropometrists as recommended by the
WHO? and Lohman et al.?*. This procedure allowed
assessment of intra- and interpersonal measurement
differences by calculating the Technical Error of
Measurement (TEM)?.
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Body weight was measured by the
electronic scale Marte® model PP 180 (Marte
Balancas e Aparelhos de Precisao Ltda, Sao Paulo,
Brazil), with a capacity of 180 kg and accuracy of
50 grams. Height was measured by the
stadiometer Alturexata® (Alturexata Ltda, Belo
Horizonte, Brazil), with an accuracy of 1 mm.

The nutritional status of the schoolchildren
was given by Body Mass Index (BMI) - for-age and
gender, according to Cole et al.?®, as proposed by
the International Obesity Task Force. BMI was
calculated by dividing the weight in kilograms by
the square of the height in meters. The children
were then grouped into two groups: not
overweight/obese and overweight/obese.

The independent variables were age group
(children aged 7 to 9 years, adolescents aged 10
to 14 years); gender (male, female); mother’s
education level (never attended school or
incomplete elementary school; complete
elementary school or incomplete high school;
complete high school or incomplete higher
education; and complete higher education); family
income per member (quartiles in reais); and school
ownership status (private, public).

The Questionario Alimentar do Dia Ante-
rior (QUADA, Previous Day Food Questionnaire)?’
guestionnaire collected the foods consumed on
the preceding day by the children. This 24-hour
recall is validated and structured to assess the food
intake of schoolchildren on a single day. The
instrument layout and protocol were developed
by dieticians, educators, and artists, taking into
account age-related cognitive skills and ease of
administration. The meals, foods, and food groups
listed in the questionnaire are based on the dietary
habits of these age groups, on the foods in the
Programa Nacional de Alimentacao Escolar (PNAE,
National School Food Program’s) menu, and those
in the “Brazilian Food Guide”?"”.

The questionnaire contains the illustration
of 21 foods in four A4 paper sheets, structured
into six daily meals (breakfast, morning snack,
lunch, afternoon snack, supper, and bedtime
snack). This allows identifying the proportion of
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schoolchildren who ate the 21 foods in the six
meals of the preceding day, which can be assessed
qualitatively by determining the nutritional profile
represented by the different nutrient sources in
each food group?”.

The students were informed that they
would have to recall everything they ate the day
before to fill out the questionnaire. Therefore, the
team repeatedly mentioned the day before, and
informed the students of meal times. The
guestionnaires with the students’ names were
given to the students by the research team and
their teachers, who clarified eventual doubts
discreetly to avoid distracting others. After the
instruments were handed out, each having
banners describing each meal and drawings of
the foods according to the questionnaire, the
research team read the following questions to the
students: What did you eat yesterday? For
breakfast? For the morning snack? For lunch? For
the afternoon snack? For supper? For the bedtime
snack? After each question, the students were
asked to look carefully at the foods and circle
those that they had consumed in that meal. The
students were also told that if they had not had
that particular meal, they should not circle any
food; and that they should circle FV if they had
consumed preparations containing FV.

The outcome variable was FV intake
determined by QUADA and grouped as follows:
adequate when intake was equal to or higher
than five times a day and inadequate when intake
was less than five times a day, as recommended
by the 5-a-Day Program™2°. FV intake by the study
sample was analyzed as follows: fruit intake;
vegetable intake; and FV intake. Fruit intake was
adequate when equal to or greater than two times
a day, and vegetable intake was adequate when
equal to or greater than three times a day.

A database was created in the software
EpiData 3.2 and fully checked by trained data
entry operators. Consistency and amplitude were
checked automatically.

The data were treated by the software
Stata version 9.0. The distribution of the population
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by socioeconomic and biological variables is
described statistically by frequency distribution
tables. The Chi-square test (y?) measured the
association between the independent (gender,
age, family income per capita, mother's education
level, and school ownership status) and
dependent (FV intake) variables. All variables with
p<0.20 in the y? were included in unconditional
multiple regression analysis. The prevalence ratios
were estimated along with their respective crude
and adjusted 95% Confidence Intervals (95% Cl).
The Mann-Whitney test compared FV intake
between the overweight/obese and non-
overweight/obese groups.

The design effect was taken into account
in all analysis by using Stata’s svy command, which
analyzes data from complex samples. Associations
with p-value <0.05 were considered significant.

The study protocol was approved by
the Human Research Ethics Committee of the
Universidade Federal de Santa Catarina (n°
028/2006). The subjects were included in the
study after their parents or guardians signed an
Informed Consent Form.

RESULTS

Of the 2,836 study schoolchildren, 1,478
(52.1%) were females, and 2,315 (75.3%)
attended public schools. A total of 899 (32.8%)
mothers had completed high school or some
higher education. The family income per member
of 722 (29.8%) schoolchildren was in the first
quartile (<540.00 reais) (Table 1). The mean age
and standard deviation of the children was
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11.3£2.2 years, the minimum age was 7 years
and the maximum, 14 years. According to BMI,
2232 (78.0%) schoolchildren were not
overweight/obese and 629 (22.0%) were
overweight/obese.

Nearly everyone (n=2,700, 95.2%) had
inadequate FV intake (<5 times a day). Moreover,
990 (34.9%) students reported not having eaten
FV the day before. Fruits and vegetables were not

Table 1. Absolute and percentage distribution of the study
schoolchildren aged 7-14 (n=2,836) by independent
variables. Florianopolis (SC), Brazil, 2007.

Variables n %
Gender

Female 1,478 52.1
Male 1,358 47.9
School ownership status

Public 2,135 75.3
Private 701 24.7

Age (years)

Children (7-9) 909 32.09
Adolescents (10-14) 1,924 67.91

Mother’s education level

IES 692 252
CES 545 19.9
CHS 899 32.8
CHE 605 22.1

Family income per capita (reals)

15t quartile (£540.00) 722 29.8
2" quartile (540.01 to 1,000.00) 529 21.8
3 quartile (1,000.01 to 2,000.00) 580 23.9
4™ quartile (<2,000.00) 592 245

Note: IES: Incomplete Elementary School or never attended school; CES:
Complete Elementary School or incomplete high school; CHS: Complete
High School or incomplete higher education; CHE: Complete Higher
Education.

Table 2. Absolute and percentage distribution, Confidence Interval of 95% (95%Cl), mean, and Standard Deviation (SD) of adequate
Fruit and Vegetable (FV) intake by students aged 7-14 years (n=2,836) by food group. Florianopolis (SC), Brazil, 2007.

Adequate intake

Food groups 95%Cl Mean SD
n %

Fruits 543 19.2 15.5-22.8 0.8 + 1.0

Vegetables 144 5.1 41-6.1 0.7 + 1.0

FvV 135 4.8 3.7-59 1.5 + 1.6
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consumed by 1,531 (54.0%) and 1,602 (56.5%)
schoolchildren, respectively.

Only 135 (4.8%) schoolchildren had
adequate FV intake (95%CI=3.7-5.9%). FV,
fruits, and vegetables were consumed a mean
of 0.8+1.0, 0.7+£1.0, and 1.5+1.6 times a day,
respectively (Table 2).

The fruit (p=0.220), vegetable (p=0.25),
and FV (p=0.250) intakes of overweight/obese
and non-overweight/obese children did not differ.
The medians for fruit and vegetable intakes were
zero, regardless of nutritional status. On the other
hand, the median FV intake was 1 in both groups.

Table 3 shows the crude and adjusted
prevalence ratios of the study associations. The
variables associated with adequate FV intake were
school ownership status, mother’s education level,
and family income per member. The mother’s
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education level was positively associated with FV
intake in the intermediate education level strata
(complete high school or incomplete higher
education, p=0.027; complete elementary school
or incomplete high school, p=0.04).

Variables with p<0.20 (school ownership
status, mother’s education level, and family
income per member) were included in the
adjusted analysis model. After adjustment, the
only variable associated with outcome was family
income per member (Table 3).

DISCUSSION

The study found that only 4.8% of the
schoolchildren had adequate FV intake. This
finding is concerning and indicates the need of
creating and reassessing strategies that focus on
a healthier diet for this population.

Table 3. Distribution of prevalence, Prevalence Ratio (PR), crude and adjusted Confidence Interval of 95% (95% Cl), and p-value of
the association between adequate fruit and vegetable intake and the independent variables of schoolchildren aged 7-14.

Florianopolis (SC), Brazil, 2007.

) Crude Adjusted”

Variables % (95%Cl)
PR (95%Cl) p-value PR (95%Cl) p-value

Gender
Male 5.0(3.0-7.0) 1
Female 4.5(3.4-5.7) 0.90 (0.5-1.5) 0.670 - -
School ownership status
Public 4.3(3.1-5.4) 1
Private 6.3 (3.0-9.6) 1.50(0.8-2.5) 0.126 - -
Age (years)
7-9 4.7 (2.8-6.7) 1
10-14 4.7 (3.2-6.3) 1.00 (0.5-1.8) 0.337 - -
Mother's education level
CHE 6.5 (4.3-8.6) 1
CHS 4.3(2.8-5.9) 0.66 (0.4-0.9) 0.027 - -
CES 4.0(2.8-5.3) 0.61(0.3-0.9) 0.040 - -
IES 4.9(2.8-5.3) 0.75(0.4-1.4) 0.350 - -
Family income per capita (reais)
4" quartile (<2000.00) 6.9 (4.3-9.6) 1 1
39 quartile (1000.01-2000.00) 3.5(1.9-5.0) 0.48(0.2-0.8) 0.019 0.48 (0.2-0.8) 0.019
2" quartile (540.01-1000.00) 32342  045(02:0.7) 0.007 0.45 (0.2-0.7) 0.007
1%t quartile (<540.00) 5.4(2.7-8.1) 0.77 (0.7-1.4) 0.382 0.77 (0.7-1.4) 0.382

Note: “The adjusted analysis contains the variables with p-values <0.20.

CHE: Complete Higher Education; CHS: Complete High School or incomplete higher education; CES: Complete Elementary School or incomplete

high school; IES: Incomplete Elementary School or never attended school.
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Low fruit and vegetable intake in
schoolchildren was also found by another Brazilian
cross-sectional study of 390 adolescents aged 10
to 17 years conducted by Toral et al.?® in Piracicaba
(SP), which reported that roughly 28% of the
adolescents did not reach the minimum intake of
3 servings of fruits and 3 servings of vegetables a
day, as recommended by the Brazilian Ministry of
Health's “Brazilian Food Guide"".

In agreement with these data, a study
conducted by Costa et al.® in 8 municipalities of
Santa Catarina with 4,964 schoolchildren aged 6
to 10 years found that FV were consumed a mean
of 1.5 times/day; that only 2.7% of the sample
had adequate FV intake (=5 times per day); and
that 26.6% had not consumed FV the day before.

Low fruit and vegetable intake was also
found by Assis et al.> when they studied the food
intake of 1,232 schoolchildren aged 7 to 10 years
from Floriandpolis (SC): 27.2% consumed fruits
three times a day, 5.5% consumed vegetables two
times a day, and 15% consumed FV five times a
day.

Riediger et al.® studied 18,524 Canadian
adolescents aged 12 to 19 years and found that
almost 60% of them consumed FV less than five
times a day.

Likewise, Pérez-Lizaur et al."® found that
only 11.0% of 327 Mexican children aged 7 to
10 years consumed fruits three or more times a
day, indicating low FV intake, and that girls
consumed more FV than boys (15.2% and 6.7 %,
respectively).

The fruit and vegetable intake of the study
overweight/obese and non-overweight/obese
groups did not differ. Fagundes et al.?® studied
218 children and adolescents aged 6 to 14 years
from Parelheiros, a neighborhood in the
municipality of Sdo Paulo, and found that the
obese, followed by the overweight, had the
lowest FV intakes.

Hassapidou et al.*° studied 512 Greek
adolescents aged 11 to 14 years and found that

Rev. Nutr., Campinas, 27(4):413-422, jul /ago., 2014

FOOD CONSUMPTION IN SCHOOLCHILDREN | 419

overweight/obese adolescents adhered more to
the Western diet and less to the traditional
Mediterranean diet than normal weight
adolescents. Overweight/obese adolescents
consumed less fruits (p<0.001), leaf vegetables
(p<0.001), and non-leaf vegetables (p<0.001)
than normal weight adolescents.

In the present study, mother’s education
level and family income by member were
associated with FV intake.

The association between parents’
education level and FV intake was also found by
other studies®3'. Godoy et al.3' studied 437 male
and female adolescents from the neighborhood
of Butanta, municipality of Sdo Paulo, aged 12 to
19 years and found that FV intake increased with
the education level of the family head. The
authors concluded that higher education level
leads to better food-related knowledge,
increasing food variety and promoting higher FV
intake. Additionally, the present study found that
adolescents in the fourth quartile of family income
per member consumed significantly more FV than
those in other quartiles.

A study of 18,524 Canadian adolescents
aged 12 to 19 years found that family income
was significantly associated with FV intake
(p<0.001), and that higher parents’ education
level was associated with higher FV intake
frequency (p<0.001)°.

Similarly, Kristjansdottir et al.*? studied
1,179 Icelandic adolescents and found that the
parents’ socioeconomic level was positively
associated with the FV intake of boys (p=0.04)
but not of girls (p=0.43), and with the fruit intake
of girls (p<0.01) but not of boys (p=0.25).

Toral et al.?® studied 390 adolescents aged
10 to 17 years from Sdo Paulo but did not find
differences in FV intake by gender.

Instituto Brasileiro de Geografia e Esta-
tistica 2009 PeNSE survey of 60,973 students aged
13 to 15 years found that vegetable intake was
not affected by gender (31.3% for females and
31.2% for males); in state capitals and the Federal
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District, 31.5% of the sample consumed fruits
five or more days a week, regardless of gender®.

A study with Canadian adolescents aged
12 to 19 years found that the percentage of girls
(31%) who consumed fruits two to four times a
day was significantly higher than that of boys
(26%) (p<0.05). The percentage of girls (41%)
who consumed FV five to ten times a day was
also significantly higher than that of boys (35%)
(p<0.05)°.

The present study did not find association
between age and outcome, contrary to a
Canadian study of adolescents aged 12 to 19
years that found significantly different fruit
(p<0.05) and FV (p<0.001) intakes between two
age groups®.

One of the study limitations was the use
of FV intake frequency (times per day), considering
adequate an intake frequency equal to or greater
than five times a day. As mentioned earlier, the
Brazilian Ministry of Health' and the WHO™
recommend intake in grams and number of
servings, respectively. Thus, this methodological
strategy may have over- or underestimated FV
intake. However, other studies have used ‘FV
intake frequency (times per day)’ as proxy of
‘number of FV servings per day’>”.

Another limitation regards the use of
QUADA to investigate FV intake, a questionnaire
based on the 24-hour recall?’. The present study
used the questionnaire for assessing a single food
intake day of the schoolchildren, which may
estimate a day’s FV intake accurately, but not the
habitual FV intake. However, single-day
assessment has been proven adequate and is
often preferred by some studies, especially those
that involve large, complex samples®72333,

CONCLUSION

Revista de Nutricdo

Schoolchildren aged 7 to 14 years from
the municipality of Floriandpolis (SC) do not meet
the FV intake recommended by the 5-a-Day

http://dx.doi.org/10.1590/1415-52732014000400003

Program. Of the study variables, only family
income per capita was associated with FV
intake.

More knowledge is needed about the FV
intake of children and adolescents and its
associated factors, which can then be used for
guiding and implementing local health policies
that encourage FV intake, promoting healthy
eating practices and consequently, preventing
NCD.
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ABSTRACT

Objective

The objective of this study was to evaluate the nutritional composition and describe the acceptability of regional
culinary dishes served to students from public schools of rural and urban areas.

Methods

Ten Brazilian regional dishes were evaluated for acceptability and nutritional composition. The survey was
conducted in schools located in rural and urban areas of two cities in the state of Sdo Paulo. Dish acceptability
was evaluated using leftover analysis and a 5-point facial hedonic scale. The adherence index was calculated
and used as an indirect measure of acceptance, and the nutritional composition was calculated based on the
technical files of each dish.

Results

A total of 2,384 students from 20 schools participated in the study and 1,174 tasted and evaluated the dishes.
The test using the 5-point facial hedonic scale demonstrated that five dishes (Caldo verde soup, persimmon
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jelly, chicken with okra, puréed cornmeal with spinach, and arugula pizza) had an acceptability rate above
85.0%. The mean adherence indices were 57.3% and 55.6% in urban and rural environments, respectively.
Analysis of the nutritional composition of regional dishes indicates that these dishes can partially meet
macronutrient recommendations.

Conclusion

The tested dishes can become part of school menus as they were accepted or partly accepted by the students
regardless of school location, whether rural or urban. The cultural heritage is an important resource for the
food sovereignty of a country and should be constantly encouraged.

Indexing terms: Food habits. Nutrition programs and policies. Public policies. School food.

RESUMO

Objetivo

Avaliar a composicdo nutricional e descrever a aceitabilidade de preparacées regionais servidas aos estudantes
de escolas publicas de areas rurais e urbanas.

Métodos

Dez preparacoes regionais brasileiras foram avaliadas quanto a aceitabilidade e & composicdo nutricional. A
pesquisa foi realizada em escolas localizadas em areas rurais e urbanas de duas cidades no estado de Sdo
Paulo. A aceitabilidade dos alimentos foi avaliada por meio da analise de restos e da escala hedénica facial de
5 pontos. O indice de adeséo foi calculado e utilizado como medida indireta da aceitacdo. A composicao
nutricional foi calculada com base nas fichas técnicas de cada prato.

Resultados

Participaram do estudo 2 384 estudantes de 20 escolas publicas,; destes, 1 174 provaram e avaliaram os pratos.
A avaliacdo por meio da escala hedbnica facial de 5 pontos demonstrou que cinco pratos (caldo verde, geleia
de caqui, frango com quiabo, angu com espinafre e pizza de rucula) tiveram um percentual de aceitabilidade
acima de 85,0%. O percentual médio de adesdo a alimentacao escolar foi de 57,3% e 55,6% em escolas
urbanas e rurais respectivamente. A analise da composicao nutricional das preparacées regionais indicou que
os pratos testados podem ser fontes de vérios micronutrientes e atender parcialmente as recomendacgoes de
macronutrientes exigidas pela legislacao.

Conclusao

Os pratos testados podem tornar-se parte do cardapio escolar, pois foram aceitos ou parcialmente aceitos
pelos alunos, independentemente da localidade da escola. O patrimbnio cultural é um recurso importante
para a soberania alimentar de um pais e deve ser constantemente estimulado.

Termos de Indexacao: Habitos alimentares. Politicas publicas. Programas e politicas de nutricdo e alimentacao.
Alimentacdo escolar.

INTRODUCTION because in school the child can acquire autonomy
over what he or she eats primarily if associated

with nutrition education programs'.

The development of eating habits starts
in pre-school and will reflect directly on children’s
growth and development'. Therefore, being
aware of what is offered and how food choices
are made during this phase of life are important,
since eating habits incorporated in this phase will

The Programa Nacional de Alimentacdo
Escolar (PNAE, National School Food Program) is
characterized as one of the longest-lasting public
policies in Brazil. It constitutes an important

Revista de Nutricdo

influence health in adulthood'?. Associated with
family and environmental factors, the school has
a key role in forming healthy eating habits

strategy for food and nutrition security, while
promoting the “Human Right to Adequate
Food”3#. It ensures permanent and continuous
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access to quality foods and in adequate quantity
without compromising other essential needs.

This policy covers 45.6 million students
enrolled in basic education of the public networks
of Brazil every day of the year*. One goal of the
program is to provide free food to students,
ensuring at least 20% of the students’ daily
nutritional needs, with a variety of foods
prioritizing the children’s dietary adherence and
acceptability>®. It also seeks to prioritize respect
for eating habits and the regional produce in order
to promote local development®>’. The incorporation
of regional dishes in school menus can contribute
to the preservation of the Brazilian food culture,
bearing in mind the magnitude of the program.

Therefore, it is possible to unify two major
aspects of this program, a healthy and adequate
diet with respect to regional habits, mainly
because most regional dishes involve fruits and
vegetables®. Despite the legal requirement that
menus of school food programs must meet the
local nutritional references, eating habits, food
culture, and tradition’, a significant number of
school food menus does not include regional
foods, particularly in the country’s North and
Midwest regions®. Additionally, the menus in large
Southern capitals contained few regional food
items or regional dishes'™.

Appreciation for dietary practices based
on local characteristics and traditional foods has
increased because the process of globalization
is characterized by homogenization and
standardization in various orders''; however, this
appreciation seems to be little explored by states
and municipalities. The insertion of regional foods
and regional dishes in school food programs can
promote the local cultural identity and improve
the acceptability of the menus™.

Acceptability is therefore an important
indicator for assessing and deciding whether these
preparations should compose the menu of school
meals.

Tests of acceptance of meals offered in
schools are required by federal law® and are
important instruments for verifying how the

Rev. Nutr., Campinas, 27(4):423-434, jul /ago., 2014
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dietary habits and preferences of the students are
ensured by the school meals.

Few studies address issues related to
school food and food culture, and none directly
assesses the acceptance of regional dishes in this
environment. In this context the objective of this
study was to evaluate the nutritional composition
and describe the acceptability of regional dishes
served to students in rural and urban areas. These
data will essentially contribute to the eating habits
of these communities as well as determine which
foods should be introduced to the menus in order
to enhance regional culture and encourage
nutrient intake.

METHODS

This cross-sectional, descriptive study was
conducted from February to December 2009 and
included 20 public schools. The inclusion criteria
were: second to fifth graders of either gender
aged seven to ten years attending a public school
in one of two Brazilian municipalities located in
the Southeast region of the country. The schools
had no canteens selling food, a factor that
demonstrably affects adherence and acceptability
of school meals'2.

We used simple random sampling. One
hundred students were enrolled for each dish test,
which was sufficient considering absences and
refusals. These students were selected randomly
from the six study schools, three urban and three
rural. Sample size determination was based on
guidelines in Bartlett et al.”and calculated using
Cochran’s™ method, assuming a 5% alpha level
(type | error), a 3% margin of error, and two
regions in each municipality: urban and rural™.

Regional dishes

The following ten regional dishes from the
Brazilian Southeast, where the study was
conducted, were evaluated in the schools: 1)
puréed cornmeal with spinach (cornmeal mixed
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in a blender with water, cooked with spinach); 2)
star fruit cake (dish based on wheat flour, egg,
milk, or water, oil or margarine, yeast, sugar, and
puréed star fruit, decorated with pieces of star
fruit); 3) rice pudding with mango (rice cooked in
milk and sugar to which mango pieces and
cinnamon are added); 4) jackfruit conserve
(seedless jackfruit segments with added sugar,
water, lemon juice, and spices, such as cloves and
cinnamon); 5) arugula pizza (disc of fermented
flour dough, sprinkled with tomato sauce and
topped with cheese and arugula); 6) green beans
and corn flour (stir fried green beans mixed with
corn flour); 7) kale with garlic (kale cut into thin
strips stir fried with garlic and olive oil); 8) chicken
with okra (chicken cooked with seasonings and
spices plus okra); 9) caldo verde soup (green broth
- creamy potato broth to which finely sliced
cooked kale, seasonings, and pepperoni are
added); 10) persimmon jelly (persimmon pulp
mixed in blender and cooked with sugar and
lemon juice).

The main ingredients of the selected dishes
are present in the guidelines of the regional food
guide of the Brazilian Ministry of Health®to
promote the dissemination of Brazilian fruits and
vegetables.

All study dishes were selected based on
the results of a survey conducted by the Brazilian
Ministry of Health. According to these results, all
the chosen dishes were frequently consumed in
the Southeast region. The recipes will be part of
the second edition of the “Brazilian Regional Food
Guide”.

Caldo verde soup and arugula pizza were
served as complete meals without any
supplement. For the other dishes, a vehicle or
supplement was served approaching the dishes
to the reality of the school food. The dishes puréed
cornmeal with spinach, green beans and corn
flour, and kale with garlic were offered with rice,
beans and meat. Chicken with okra was served
with rice and beans. Persimmon jelly was served
with cream-cracker biscuit. The other dishes are

http://dx.doi.org/10.1590/1415-52732014000400004

fruit-based desserts that followed a meal
consisting of one kind of cereal, one vegetable,
and meat.

These dishes were prepared and tested
previously in the Laboratory of Dietetic Techniques
of Universidade de Brasilia to create a detailed
technical file containing: ingredients, quantity of
each ingredient, yield, and nutritional value and
portion (carbohydrates, proteins and lipids). The
dishes were also chosen based on highly
consumed ingredients in the Southeast' at an
affordable cost, and all dishes needed to have,
on their list of ingredients, at least one fruit or
vegetable.

In the school all dishes were prepared by
school food handlers. The researchers assisted
food handlers during the preparation to make sure
they followed the recipe correctly. All the
ingredients were weighed using a digital scale.

The portions of food served to each
student were standardized. These portions were
appropriate to the students’ ages and served as
customary.

Evaluation of acceptance of
regional dishes

The researchers administered the
guestionnaires, collected data, and assisted the
food handlers during food preparation.

Two methods were used to evaluate the
acceptance of regional dishes: Leftover analysis
and the 5-point facial hedonic scale. These two
tests are recommended for this purpose by the
Brazilian legislation’.

Test 1: Leftover analysis

Leftover analysis was based on the method
described by Abreu et al.V’, by calculating the
percentages of rejection and acceptance. The
method uses equations 1 and 2 below to find the
rejection and acceptance percentages:

Rev. Nutr.,, Campinas, 27(4):423-434, jul/ago., 2014
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(equation 1)

(weight of the meal rejected x 100)

Rejection percentage = - —
weight of distributed meal

(equation 2)

Acceptance percentage = 100 - Rejection percentage

The weight of the food that has been
rejected and left on the plate is considered the
rejected meal; the distributed meal is the weight
of the meal produced minus that one which was
not served to the student. For this test we used a
scale with a maximum capacity of 20 kilograms
and an accuracy of 10 grams.

Test 2: 5-point facial hedonic scale
using a form

The 5-point facial hedonic scale used in
the study was described by Lawless & Heymann'®
and da Cunha et al.™®. The mixed 5-point facial
hedonic scale* with five faces was used,
representing the categories: “hated it,” “disliked
it,” “indifferent,” “liked it,” and “loved it” with
the corresponding numbers 1-5. The student was
asked to fill in a form indicating the degree of
satisfaction regarding the study dish, as
recommended by the Brazilian legislation>. The
categorical scale was dichotomized to calculate
the percentage of acceptance. The hedonic scale
scores 1, 2, and 3 were grouped together,
categorizing this region of the scale as a rejection
area, and the scores 4 and 5, regarding the
hedonic terms “liked” and “loved”, were grouped
together, corresponding to the acceptance area
of the scale. Then the percentage of students who
accepted each dish was calculated and compared
with the cut-offs established by the National
School Food Program regulation: acceptability
>85% using the hedonic scale method and 290%
using the leftover analysis to consider the dish
accepted>®.

The study dishes were classified into five
categories based on the acceptability rate given
by the 5-point facial hedonic scale and leftover
analysis, as follows: if the acceptability rate ranged
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from 0 to 19.9% - the students “hated the
meal”; 20.0 to 39.9% - “disliked it”; 40.0 to
59.9% -"indifferent”; 60.0 t0 79.9% - “liked it";
and 80.0 to 100.0% -"loved it".

Dishes classified as “liked it” and/or “loved
it” were deemed accepted by the students.

Dietary adherence by the students to the
study dishes was also determined. This datum
provides complementary information to the tests
of acceptability and leftovers.

Adherence index

The adherence index included a calculation
to see how many students ate on the day the
dish was served, an indirect measure of acceptance
of dishes served as shown in equation 3.

(equation 3)

Adherence

Index = (number of students who consumed the meal x 100)

number of students in school

The researchers tried not to call the
attention of the students to the research in order
to leave them at ease and not to interfere on the
adherence index.

Data analysis

The technical files of the preparations were
used for counting the nutrients and energy
content of each study dish. The study nutrients
were: carbohydrates (g) protein (g), lipids (g), fiber
(9), retinol (mcg), ascorbic acid (mg), iron (mg),
calcium (mg), magnesium (mg), and zinc (mg).
For all nutrients, the adequacy for the study
age group was given by the nutritional
recommendations of the current program?, based
on the recommendations of the Dietary
Recommended Intake?. The software Avanutri
Online® calculated the nutrients and energy
content of the study dishes only. The nutritional
composition of the accompaniments was not
included in this calculation.

Contingency tables with the outcome
accept/reject were prepared to determine
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differences in acceptability and adherence
between the school children of urban and rural
areas, and the Chi-square test with Yates
correction or Fisher's exact test for values lower
than five were used.

We calculated the correlation between the
acceptability values obtained in the 5-point facial
hedonic scale and leftover analysis. For these
calculations, we used the intra-class correlation
coefficient. The Spearman correlation test
investigated the relationship between the
adherence results and acceptability measures.

Data were analyzed using the software
Statistical Package for the Social Sciences (SPSS)
15.021 and, in all tests, p<0.05 was considered
significant.

The project was approved by Universidade
Federal de Sao Paulo's Research Ethics Committee
under Protocol n° 0307/08 on March 14, 2008,

and all parents or children’s guardians signed an
Informed Consent Form.

RESULTS AND DISCUSSION

Revista de Nutricdo

A total of 2,384 students from 20 schools
participated in the study and of these 1,174 tasted
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and evaluated the dishes using the 5-point facial
hedonic scale.

Table 1 shows the nutritional composition
of the study dishes. The dishes provided a diverse
amount of essential nutrients for the dietary
requirements and nutrition of school children in
this age group.

The following four study dishes were
served with accompaniments: puréed cornmeal
with spinach, green beans and corn flour, kale
with garlic, and chicken with okra. They were
served with rice and beans. The combination of
cereal and legume, most commonly rice and
beans, is also part of the Brazilian food tradition.
In a study conducted in southeastern Brazil, the
combination of rice and beans was the only
preparation that appeared weekly in the school
menu for five weeks??. A household budget survey
conducted by the Brazilian government during
the years 2008 and 2009 shows that 84.0% of
the population consumes rice and 72.8%
consumes beans daily'®.

The nutritional content of the preparations
was calculated individually, without the addition
of accompaniments like: rice, beans, bread, or
meats. None of the preparations met the
recommendation of at least 300 kcal, 48.8 g of

Table 1. Nutritional composition of the regional dishes without supplements. Santos (SP), Brazil, 2010.

Dishes”
1 2 3 4 5 6 7 8 9 10
Portion (g) 121.00 80.00 135.00 85.00 98.00 57.00 35.00 90.00 410.00 15.00
Energy (kcal) 68.02 138.75 129.45 183.19 169.14 90.41 27.60 58.63 222.42 21.32
Carbohydrates (g) 12.29 29.28 28.69 43.18 26.61 15.97 4.00 1.92 28.06 5.25
Proteins (g) 2.77 2.72 2.89 1.69 6.36 1.77 1.20 8.98 8.46 0.05
Lipids (g) 0.86 1.20 035 0.41 4.4 2.16 0.76 1.67 8.48 0.01
Fibers (g) 2.00 1.43 0.66 1.81 1.57 3.31 1.00 0.36 3.34 0.76
Vitamin A (ug) 84.45 25.68 26.96 26.20 58.29 25.51 278.96 5.46 239.58 0.01
Vitamin C (mg) 412 7.63 4.12 67.69 8.44 4.73 38.43 2.19 78.58 0.15
Calcium (mg) 15.19 23.70 54.28 36.51 75.67 12.62 4717 16.88 88.66 2.16
Iron (mg) 0.52 0.61 0.22 0.59 0.93 0.80 0.58 0.40 1.58 0.03
Magnesium (mg) 23.63 7.1 12.79 37.40 14.10 23.29 11.32 13.33 35.16 1.07
Zinc (mg) 0.28 0.23 0.43 0.40 0.30 0.38 0.17 0.29 0.50 0.02

Note: “Nutritional composition of the regional dishes without accompaniments and vehicle. Dishes: 1: puréed cornmeal with spinach; 2: star fruit

cake; 3: rice pudding with mango; 4: jackfruit conserve; 5: arugula pizza; 6: green beans and corn flour; 7: kale with garlic; 8: chicken with okra;

9: caldo verde soup ; 10: persimmon jelly.
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carbohydrate, 9.4 g of protein, and 5.4 g of fiber
established by the Brazilian federal law for
children aged 6 to 10 years in school part-time”.
Therefore, it is essential to accompany these
dishes with other foods, especially foods that
complement their nutritional characteristics, i.e.,
that offer, along with the chicken with okra, a
source of carbohydrate and a fruit. Of the ten
study dishes, five supplied 100% of the Estimated
Average Requirement (EAR) of vitamin C (ascorbic
acid). Three other dishes provided at least 50%
of the nutritional recommendations (Table 1).

The dishes kale with garlic and caldo verde
soup provided 100.0% of the students’ EAR for
vitamin A. Both contain kale, a plant rich in
[-carotene, a carotenoid with 100.0% pro-vitamin
A activity. Two other dishes, puréed cornmeal with
spinach and arugula pizza, provided 84.4% and
58.3%, respectively, of the EAR for vitamin A.

As for minerals, all preparations but
persimmon jelly met the magnesium requirement.
The calcium, iron, and zinc requirements were not
met by any of the preparations.

Figures 1 and 2 show the distribution of
percent acceptabilities of regional dishes obtained
using the methods 5-point facial hedonic scale
and leftover analysis, respectively.

With regard to acceptance by analyzing
the 5-point facial hedonic scale, three dishes
showed acceptability rate above 85% (chicken
with okra, persimmon jelly and caldo verde soup)
in urban areas. In rural areas, four dishes showed
these acceptability levels (puréed corn meal with
spinach, arugula pizza, persimmon jelly, and caldo
verde soup). Three preparations had percent
acceptabilities above 90% in the leftover analysis
for urban schools (kale with garlic, persimmon
jelly, and caldo verde soup) and four for rural
schools (star fruit cake, arugula pizza, chicken
with okra, and persimmon jelly). These results
differ from the ones obtained by the hedonic
scale.

Consuming an entire meal, leaving no
leftovers, and accepting them in terms of
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preferences and satisfaction are different in
nature. Acceptability is a hedonic experience
characterized by a definite positive attitude

100,00+ o Love it
¢
o *
80,00 P
¢ ¢ ¢ O Like it
;\3 O o o
= 60,00 ©
= ¢ ¢ ¢ Indifferent
t
g Dont't like it
20,001 .
Hate it
0,00 T T T T T T T T T T

Dishes

Figure 1. Acceptability rate of regional dishes tested in () urban
and (o) rural schools using the 5-point facial hedonic
scale. Santos (SP), Brazil, 2010.

Note: Dishes: 1: puréed cornmeal with spinach; 2: star fruit cake; 3: rice
pudding with mango; 4: jackfruit conserve; 5: arugula pizza; 6: green
beans and corn flour; 7: kale with garlic; 8: chicken with okra; 9: caldo
verde soup; 10: persimmon jelly.

100,00 .
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*
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Dishes

Figure 2. Acceptability rate of regional dishes tested in (") urban
and (o) rural schools using leftover analysis. Santos
(SP), Brazil, 2010.

Note: Dishes: 1: puréed corn meal with spinach; 2: star fruit cake; 3:

rice pudding with mango; 4: jackfruit conserve; 5: arugula pizza;

6: green beans and corn flour; 7: kale with garlic; 8: chicken with

okra; 9: caldo verde soup; 10: persimmon jelly.
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towards the object being analyzed and thus can
be considered an affective test?. Accordingly,
preparations with high acceptability rate
evaluated by affective tests, but with low
acceptability rate evaluated by leftover analysis
(like chicken with okra in the urban schools and
puréed corn meal and caldo verde soup in rural
schools) can be included in the menu combined
with nutrition education and strategies that
reduce food waste, such as appropriate food
portions, and that enhance student awareness
on this issue.

The acceptabilities measured by the
hedonic scale indicate that, with the exception
of puréed cornmeal with spinach in urban schools,
all dishes had acceptability rate above 50%.
Preparations with a porridge consistency, like
puréed cornmeal with spinach, are generally
associated with infant/elderly food by scholars or
understood as a dish culturally designed for
dinner?. Therefore, these preparations generally
have low acceptability and low adherence index
in schools, as observed in this study. The other
study dishes can become part of school menus,
as they were accepted or partly accepted by the
students regardless of where the school was
situated, whether in rural or urban areas.
Acceptance, especially by children, requires time,
access, and exposure to a food or preparation.
The child needs to get used to the food or dish
before accepting it. Thus, the percentages of
acceptability can be considered reasonable, since
this was the first time these dishes were offered
in school meals?.

Figure 2 shows that 90% of the dishes,
both in urban and rural areas, were classified as
“liked” and/or "“loved” according to leftover
analysis. The dishes star fruit cake and rice
pudding with mango were classified in rural and
urban schools, respectively, as “indifferent.”
Leftover analysis is an indirect measure of
acceptability, since it quantifies the food rejected
in relation to the food served. High acceptability
scores obtained by this method show not only a

http://dx.doi.org/10.1590/1415-52732014000400004

positive attitude towards the dishes but also little
waste.

Jordanna? defines traditional food as ‘a
product that must be linked to a territory, and it
must also be part of a set of traditions, which will
necessarily ensure its continuity over time”
(p.147). Hence, regional food dishes, from the
perspective of tradition, involve sociological,
cultural, environmental, and not only nutritional
aspects?’. The insertion (or recovery) of regional
dishes in modern food systems requires recovering
the self-awareness of the population?’. In this
direction the introduction of regional dishes
during childhood can promote consumption of
these dishes in the future and consequently,
improve the maintenance of food culture.

The perception of those involved with this
policy is another factor that can favor the inclusion
of regional dishes in school food programs.
Members involved with school food programs
associate the rescue of regional dishes with a
healthy diet'" since these dishes generally contain
fruits, vegetables, and regional products, and do
not use processed foods. Brazilian public policies
also include the rescue of regional food habits,
included in the school food program in the
1970s?® and maintained to this day by the
legislation®. This fact reinforces the program’s
potential as a food security policy helping Brazil
to achieve the development goals for the
millenium?°.

Table 2 shows acceptability rate according
to the hedonic scale and adherence indexes
towards the regional dishes in both environments.
The dishes puréed cornmeal with spinach
(85.71%) and arugula pizza (98.02 %) had higher
acceptability in rural areas (p<0.05), whereas in
urban areas the most accepted dishes were
persimmon jelly (93.33%) and caldo verde soup
(93.23%). This difference in acceptance between
students of urban and rural areas may be due to
a portion of the population having greater access
to some dishes. For example, the urban
population has greater access to industrialized or
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processed foods than the rural population,
resulting in higher household availability of these
foods®. In Brazil, the consumption of pizzas is
four times higher in urban areas’®, and due to
greater exposure to this type of dish, children from
urban areas possibly show less interest towards
arugula pizza, leading to greater compliance and
acceptance by children from rural schools.

Significant differences were observed in
the percent adherences of rural and urban schools
for same-dish comparisons (Table 2). However, the
region where the school was located did not
influence general adherence since the adherence
was higher for five dishes in urban schools and
for another four dishes in rural areas. From these
results it can be inferred that food adherence was
not associated with a geographical factor. In both
urban and rural environments, the average
adherence index was 57.3% and 55.6%,
respectively. Other studies found lower rates of
adherence in school food programs, like 23.2%
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in the city of Chapecd (SC)*', 46% in the city of
Piracicaba (SP)'? and 33.5% in Paraiba State.
Sturion et al.? reported a profile characterizing
the type of student that adheres to the program.
This profile described them as being nutritionally
compromised and coming from a family of lower
income and education levels. The justification for
this low adherence was attributed to poor
management of the program that was conducted
in a centralized manner until 1994, when the
planning of menus, purchasing of groceries,
quality control, and food distribution were
countrywide, providing mainly processed foods,
generating menu monotony, and not giving
enough emphasis to cultural and regional
aspects*'2. In this context, valuing the cultural
aspects of each Brazilian region can contribute
significantly to school meal adherence by
preparing menus that not only include fruits and
vegetables, but are also part of the local dietary
habit.

Table 2. Acceptability rate using the hedonic scale and adherence indexes for the regional dishes. Santos (SP), Brazil (2010).

A ; Rejection/ Eat/Tried Did not eat/Did

) ) cceptance ; . )

Dishes Site P Indifference p the dish not try the dish P

n % n % n % n %

Puréed cornmeal with spinach Rural 6 85.71 1 1429  0.03" 7 4.1 163 95.89 <0.001
Urban 14 38.89 22 61.11 36 44.44 45 55.56

Star fruit cake Rural 14 51.85 13 48.15 091 27 19.85 109 80.15 <0.001
Urban 6 50.00 6 50.00 12 70.58 5 29.42

Rice pudding with mango Rural 28 68.29 13 31.71  0.08 41 89.13 5 10.87 <0.001
Urban 72 51.43 68 48.57 140 44.35 146 55.65

Jackfruit conserve Rural 10 62.50 6 37.50 0.85 16 13.55 102 86.45 <0.001
Urban 29 55.77 23 44.23 52 55.91 41 44.09

Arugula pizza Rural 99 98.02 2 1.98 <0.001" 101 87.82 14 12.18  0.002
Urban 24 72.73 9 27.27 33 66.00 17 34.00

Green beans and corn flour Rural 64 68.09 30 31.91 040 94 89.52 1" 1048  0.390
Urban 52 75.36 17 24.64 69 41.31 98 58.69

Kale with garlic Rural 52 66.67 26 3333 033 78 90.69 8 931  0.002
Urban 49 75.38 16 24.62 65 26.00 185 74.00

Chicken with okra Rural 29 76.32 9 23.68 024 38 52.05 35 47.95 <0.001
Urban 61 87.14 9 12.86 70 82.35 15 17.65

Caldo verde soup Rural 12 92.31 1 7.69  1.00" 13 20.00 52 80.00 <0.001
Urban 104 91.23 10 8.77 14 44 .35 143 55.65

Persimmon jelly Rural 100  92.59 7.41 099 108  90.00 12 10.00  0.390
Urban 56 93.33 6.67 60 93.75 4 6.25

Note: “Fisher’s exact test.
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An intra-class correlation coefficient of
0.77 (0.36-0.95) was observed between
acceptability according to the 5-point facial
hedonic scale and leftover analysis. This result
indicates consistency between the methods with
regard to acceptability.

Stone & Sidel* investigated the validity of
sensory methods for measuring whether the
results of a particular test are consistent with the
facts. In this context, the present study shows the
correlation between the test (5-point facial
hedonic scale) and the fact (leftover analysis).
Therefore, leftover analysis also proved to be an
effective method for assessing the acceptability
of children to the regional dishes served, although
this does not have a hedonic nature, as it has
been previously observed by Meiselman &
Schutz®. The use of an ingestion test to predict
the acceptability of a meal showed a positive,
highly significant, correlation (p<0.001) for salads,
pizza and tea. The Brazilian legislation recommends
both tests to evaluate acceptability in the school
environment’.

Adherence also showed significant intra-
class correlation with the methods of assessing
acceptability, being 0.83 for the 5-point facial
hedonic scale (p<0.01) and 0.64 for the leftover
analysis (p<0.05). This could be explained
considering that children tend to eat foods they
like, they know, or are used to. Thus, dishes with
high adherence also showed high acceptability
by both methods (5-point facial hedonic scale and
leftover analysis). According to an American study,
repeated exposure to food with a fruit and
vegetable base increases the chance that children
will want to try the dish (adherence). Over time,
adherence promotes better acceptance?. This
finding, similar to that obtained in our study,
suggests that adherence and acceptance are
correlated measures. However, new studies
should be undertaken to better understand their
relationship.

CONCLUSION

Revista de Nutricdo

With the exception of puréed cornmeal
with spinach, the study regional dishes presented

http://dx.doi.org/10.1590/1415-52732014000400004

acceptability rate above 50% as verified by
different methods (affective and analytical), both
in urban and rural areas. The dishes presented in
this study are innovative, have fruits and
vegetables in their composition, and were used
for the first time in school meals. The use of
regional dishes may require time, so it is important
to maximize the exposure of students to these
preparations associating nutrition education
strategies. Thus, these preparations can possibly
reach the percentage set by law, and may be part
of the school menu continuously.

Analysis of the nutritional composition of
the regional dishes indicates that these dishes are
sources of several micronutrients, and the
macronutrient composition can be consistent with
the law regarding the school food program. The
importance of dieticians in menu creation is
noteworthy since they identify the best time to
insert these dishes, considering: ingredients,
seasonality, menu complexity, and nutritional
composition of the other dishes.

The relationship between acceptability
according to the 5-point facial hedonic scale and
leftover analysis was identified. We suggest that
those responsible for school food programs
choose one of these two methods and analyze
their results together with the adherence index.
The combination of adherence index and
acceptability rate can promote a greater
understanding of food and dish acceptance.

Brazil is a country made up of many
different nationalities and therefore, has great
cultural and food diversity. The cultural heritage
is an important resource for the food sovereignty
of a country and should be constantly
encouraged. In this sense, it is important to begin
serving these dishes during childhood,
contributing to the formation of healthy habits
and meeting the requirements of the National
School Food Program.
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ABSTRACT

Objective

To estimate the prevalence of overweight in industry workers and its association with demographic and
socioeconomic factors and soft drink intake (including type).

Methods

This is a nationwide cross-sectional cohort survey of “Lifestyle and leisure habits of industry workers” conducted
between 2006 and 2008 in 24 Brazilian federate units. The participants answered a previously tested questionnaire
and self-reported their weight and height. Statistical analyses consisted of crude and adjusted Poisson regression.

Results

Males and females had overweight prevalences of 45.7% (95%CI=45.1; 46.2) and 28.1% (95%Cl=27.4;
28.9) respectively. Older and married individuals and those working in medium-sized and large factories were
more likely to be overweight. Males with higher education levels and gross family incomes were also more
likely to be overweight, but not females. Finally, men (PR=1.24; 95%Cl=1.13; 1.36) and women (PR=1.40;
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95%Cl=1.22; 1.61) who consumed diet/light soft drinks were also more likely to be overweight than those
who did not consume soft drinks.

Conclusion

More than one-third of the workers were overweight according to their self-reported weight and height, and
the prevalence of overweight was higher in males. Demographic and socioeconomic variables and diet/light
soft drink intake were associated with overweight. These data may be helpful for the development of actions
that reduce the risk of overweight in this population.

Indexing terms: Adults. Obesity. Overweight. Soft drink. Workers.

RESUMO

Objetivo

Estimar a prevaléncia de excesso de peso e sua associacdo com fatores demograficos, socioeconémicos e com
0 consumo e tipo de refrigerante ingerido.

Métodos

Trata-se de um inquérito nacional, de corte transversal, sobre o “Estilo de vida e habitos de lazer de trabalhadores
da industria”, realizado nos anos de 2006 a 2008, em 24 unidades federativas do Brasil. As informacées foram
obtidas por meio de um questionario previamente testado, inclusive a informacdo sobre o excesso de peso
(autorrelato do peso e da estatura). Regressées de Poisson bruta e ajustada foram realizadas.

Resultados

A prevaléncia de excesso de peso foi de 45,7% (IC95%=45,1, 46,2) nos homens e 28,1% (IC95%=27,4,; 28,9)
nas mulheres. Identificou-se que o aumento da idade, ser casado e o tamanho das empresas (médio e grande
porte) associaram-se a maiores probabilidades para o excesso de peso. Quanto maior a escolaridade e a renda
familiar bruta entre os homens, maior a probabilidade de excesso de peso, tendo sido observada situacdo
contraria entre as mulheres. Homens (RP=1,24, IC95%=1,13; 1,36) e mulheres (RP=1,40; IC95%, 1,22; 1,61)
que relataram consumir refrigerantes diet/light também apresentaram maior excesso de peso quando
comparados aqueles que relataram ndo consumir refrigerantes.

Conclusées

Em seus autorrelatos, mais de um terco dos trabalhadores foram classificados com excesso de peso, com maior
prevaléncia entre os homens. Varidveis demograficas, socioeconémicas e consumo de refrigerantes diet/light
se mostraram associados ao excesso de peso. Tais informacbes podem auxiliar na elaboracdo de acées
direcionadas para redugdo da probabilidade do excesso de peso nesse grupo.

Termos de Indexacao: Adultos. Obesidade. Sobrepeso. Refrigerante. Trabalhadores.

INTRODUCTION government funds for the treatment of related

diseases®.
The prevalence of overweight has been

increasing as the amount of energy spent
working, commuting, and performing house
chores decreases'. This phenomenon tends to
affect specific groups?, but the current situation
is changing, that is, overweight is no longer a
risk factor exclusive to high-income individuals?.
Excess weight is considered one of the main public
health problems in developed and developing of obese individuals in the United States (56
countries because of its close relationship with ~ million), China (42 million), Brazil (20 million), and
numerous health problems* and its impact on ~ Mexico (18 million) increased considerably’.

According to the World Health
Organization (WHO), approximately 300 million
adults were obese in 2005, and this number is
expected to rise to 700 million by 20158, From
1980 to 2008, the prevalence of overweight
increased 15.4% (n=1,296 million people) in the
study countries. In this 28-year period, the number
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In Brazil the survey showed that the
number of obese individuals never ceases to
increase®. According to the Vigildncia de Fatores
de Risco e Protecdo para Doencas Crénicas por
Inquérito Telefonico (Vigitel, Surveillance of Risk
and Protective Factors for Chronic Diseases
Telephone Survey) conducted in 2012 by the
Ministry of Health, the proportion of overweight
people increased from 43.2% in 2006 to 51.0%
in 2012. During this same period, the percentage
of obese individuals increased from 11.6% to
17.1%°.

Studies have shown that the prevalence of
overweight increases with age'™ and marriage'"'3.
Women are also more vulnerable to overweight,
especially those with low income and education
level™. Another important factor that can
contribute to the overweight epidemic is the
intake of beverages with added sugar, especially
soft drinks, given their high added sugar content,
low satiety, and incomplete compensation for
total energy'. Malik et al.’® have found a
worldwide increase in soft drink intake and
obesity prevalence in the last decades. Adult
Brazilians have also increased soft drink intake
significantly' 8.

This study intends to investigate the
relationship between demographic and
socioeconomic variables and overweight in industry
workers, and whether soft drink intake and type
are associated with overweight because of
excessive advertising encouraging the intake of
specific soft drinks to minimize the negative
impact of excess intake on health. Therefore, the
study intends to estimate the prevalence of
overweight in industry workers and its association
with demographic and socioeconomic factors and
soft drink intake and type.

METHODS

This study is part of a national survey of
“Lifestyle and leisure habits of industry workers”
conducted by the Servico Social da Industria (SESI,
Social Service for Industry Workers) and the Ntcleo
de Pesquisa em Atividade Fisica e Satide (NUPAF,
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Research Center for Physical Activity and Health)
of the Universidade Federal de Santa Catarina
(UFSC) from 2006 to 2008, which included 24 of
the 27 Brazilian federate units. The states Rio de
Janeiro, Piaui, and Sergipe did not participate in
the study in a timely manner.

Sample size was based on an overweight
prevalence of 45%, sampling error of 3%, 95%
confidence interval, and design effect of 1.5. An
extra 20% were added to compensate for losses
and refusals. The final sample consisted of 52,774
workers recruited in two phases: 1) the workers
were stratified according to industry size, given
by the number of workers as follows: small (20-99);
medium-sized (100-499), and large (=500); 2) the
workers by industry size were also stratified by
Brazilian region, subdivisions of a Regional
Department. The number of workers by industry
size by region was proportional to that found in
the reference population. Next, the factories were
randomly selected. Each Brazilian region included
10% to 50% of the factories in each size category,
according to the number of existing factories and
number of workers necessary to compose the
sample. Finally, the workers were selected
systematically in each selected industry using lists
provided by the factories with the workers’ names.
Further information is available elsewhere.

The participants answered a previously
validated questionnaire with 58 questions. This
study used eleven questions on demographic and
socioeconomic aspects and soft drink intake.
Chart 1 shows the data collection method and
operationalization of the dependent and
independent variables.

Initially we used the distribution of relative
frequencies with its respective 95% Confidence
Intervals (95%Cl) to measure the associations
between the study variables and overweight.
Next, crude and adjusted Poisson regression
determined which demographic and
socioeconomic variables and soft drink intake and
type were associated with overweight. The
variables were included in the adjusted model
according to the following hierarchic levels: level
1 (age and marital status); level 2 (education level
and gross family income); level 3 (industry size
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and location); and level 4 (soft drink intake and ~ questionnaire was scanned by the software
type). All analyses were stratified by gender. The  Sphynx. All statistical analyses were performed
significance level was set to 5% (p<0.05). The by the software Stata version 11.

Chart 1. Study Variables in industry workers, Brazil, 2006-2008.

Variables

Answer options

Operational categories

Dependent

Excess weight

Independent

Regional Department

Industry size

Gender

Age (years)

Marital status

Education level

Gross family income” (per month)

Soft drink intake™”

Type of soft drink

Self-reported measurements:
Body weight (kg)
Height (m)

All study federate units (24), separated by

geographic region.

Small: 20 to 99 employees;

Medium-sized: 100 to 499 employees;

Large: 500 or more employees
Male; Female

<30 years
30-39 years
40-49 years
>50 years

Single

Married or living with partner
Widowed
Divorced/Separated

Incomplete elementary school
Complete elementary school
Complete high school
Complete higher education

Up to 600 reais

601 to 1,500 reais
1,501 to 3,000 reais
more than 3,000 reais

Never
1 day
2 days
3 days
4 days
5 days
6 days
7 days

Does not consume soft drinks
Regular

Diet/Light

Any

Based on BMI:
Normal weight <24.9 kg/m?
Overweight 225 kg/m?

South
Southeast
Midwest
Northeast
North

Small
Medium-sized
Large

Male; Female

<30 years
30-39 years
>40 years

Married
Other (all other categories)

Incomplete elementary school
Complete elementary school
Complete high school
Complete higher education

Up to 600 reais
601 to 1,500 reais
More than 1,500 reais

Never
1 to 3 days
4 to 6 days
7 days

Does not consume soft drinks
Regular

Diet/Light

Any

Note: *"Minimum salaries in 2006 (R$350,00); 2007 (R$380,00); 2008 (R$415,00); “*Consumption during a regular week.

BMI: Body Mass Index.
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The survey was approved by the Research
Ethics Committee of the UFSC, Brazil, under
Protocol numbers 306/2005 and 009/2007. The
SESI, our survey partner, authorized this secondary

data analysis.
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RESULTS

This survey had a response rate of 90.6%
or 47,886 workers. Of these, 490 (1.0%) did not
report their gender, and 1,888 (4.0%) did not

Table 1. Prevalences of overweight in industry workers and respective 95% confidence intervals by demographic and socioeconomic
variables. Brazil, 2006-2008 (n= 45,508).

Males
Variables N % Females
N % 95%Cl N % 95%Cl

31,956 4570 45.14;46.23 13,552 28.12  27.36;28.88
Age (n=45,344)
Less than 30 years 21,005 4633 14,495 3446 33.69;35.24 6,510 17.88 16.94; 18.81
30-39 years 14,049 30.98 9,730 52.12 51.13;53.12 4319 3347 32.07; 34.88
40 + years 10,290 22.69 7,611 5883 57.73;59.94 2,679 44.30 42.42;46.19
Marital status (n=45,406)
Other” 19,908 4385 12,485 3546 34.62;36.30 7,423 2354 22.58; 24.51
Married 25,498 56.15 19,392 52.26 51.56;52.96 6,106  33.65 32.46; 34.84
Education level (n=45,422)
Incomplete elementary school 8,359 18.40 6,836 45.04 43.86; 46.22 1,523 40.38  37.91;42.84
Complete elementary school 7,068 15.56 5,426 4294 41.62;44.25 1,642 3142  29.17,33.67
Complete high school 23,345 51.40 15915 4421 43.44;4498 7,430 26.21 25.21;27.21
Complete higher education 6,650 1464 3,725 57.04 55.45;58.63 2,925 24.71 23.15; 26.28
Gross family income” (n=45,135)
Up to 600 reais 14,268 31.61 10,296 36.55 35.62;37.48 3,972 2945 28.03; 30.87
601 to 1,500 reais 18,752 4155 13,392 46.17 45.33;47.02 5,360 27.91 26.70; 29.11
>1,501 reais 12,115 26.84 8,006 56.38 55.29;57.46 4,109 26.96 25.60; 28.32
Industry size (n=43,058)
Small 10,598 24.61 7,524 42.75 41.63;43.87 3,074 25.86 24.31;27.41
Medium-sized 15,865 36.85 11,636 46.00 45.09; 46.90 4,229 27.71 26.36; 29.06
Large 16,595 3854 11,254 47.72 46.80; 48.64 5,341 30.16 28.93;31.39
Region (n=45,508)
South 6,565 14.43 3,943 4542 43.86; 46.97 2,622 26.04 24.36; 27.72
Southeast 5,879 12.92 3,996 43.31 41.78.44.85 1,883 24.58 22.64; 26.53
Midwest 7,762 17.06 5,545 4447  43.16;45.78 2,217  26.29 24.46; 28.13
Northeast 14,114 31.01 10,076 48.71 47.74;49.69 4,038 32.51 31.07; 33.96
North 11,188 2458 8,396 44.10 43.04;45.16 2,792 27.54 25.88; 29.20
Consumes soft drinks™ (n=45,380)
Never 5,713 12.59 3,299 4946 47.76;51.17 2,414  30.40 28.56; 32.24
1-3 days 25,707 56.65 17,967 4540 44.67;46.13 7,740 28.43 27.43;29.44
4-6 days 9,475 20.88 7,165 4494  43.78;46.09 2,310 25.10 23.33; 26.87
7 days 4,485 9.88 3,426 4530 43.63; 46.96 1,059 27.19 24.51;29.87
Type of soft drink™ (n=42,822)
Does not consume 4,491 10.49 2,691 4986 47.97,51.76 1,800 30.94 28.80; 33.08
Regular 29417 6870 21944 4343 42784409 7473 2506  24.08;26.04
Diet/Light 2488 581 1,282 6645 63.87.69.04 1206 39.88  37.11;4265
Any 6,426 15.00 4,342 49.53 48.05; 51.02 2,084 31.28 29.29; 33.27

Note: “Minimum salaries in 2006 (R$350.00), 2007 (R$380.00), 2008 (R$415.00); “*Intake during a regular week.

95%Cl: 95% Confidence Interval.
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report their weight and/or height, so the final
sample consisted of 45,508 (95.0%) workers.
Table 1 describes the sample. Most workers were
male (70.2%), aged more than 30 years (53.9%,),
married (56.0%), had completed high school
(51.3%), and had a gross family income of
R$601.00 to R$1,500.00 (41.2%).

http://dx.doi.org/10.1590/1415-52732014000400005

The general prevalence of overweight was
40.5%, greater in men (45.7%) than women
(28.1%). Greater prevalences of overweight were
found in married men, older individuals,
individuals with higher gross family income,
individuals with complete higher education,
individuals from medium-sized and large

Table 2. Overweight prevalence ratios and 95% confidence intervals in male industry workers by demographic and socioeconomic

variables and soft drink intake. Brazil, 2006-2008.

Variables Crude PR 95%Cl Adjusted PR 95%Cl
Age

Less than 30 years 1.00 1.00

30-39 years 1.51 1.45;1.57 1.40 1.34; 1.46
40 + 1.71 1.64;1.78 1.55 1.49; 1.62
Marital status

Other 1.00 1.00

Married 1.47 1.42;1.53 1.28 1.23;1.33
Education level

Incomplete elementary school 1.00 1.00

Complete elementary school 0.95 0.90; 1.01 1.04 0.98; 1.10
Complete high school 0.98 0.94; 1.02 1.1 1.06; 1.16
Complete higher education 1.26 1.20; 1.34 1.33 1.26; 1.40
Gross family income”

Up to 600 reais 1.00 1.00

601 to 1,500 reais 1.26 1.21;1.32 1.19 1.14;1.24
>1,501 reais 1.54 1.48; 1.61 1.36 1.29; 1.43
Industry size

Small 1.00 1.00

Medium-sized 1.08 1.03;1.12 1.06 1.02; 1.11
Large 1.12 1.07;1.17 1.07 1.02; 1.12
Region

South 1.00 1.00

Southeast 0.95 0.89; 1.02 1.03 0.99; 1.08
Midwest 0.98 0.92; 1.04 0.97 0.92; 1.02
Northeast 1.07 1.02;1.13 0.90 0.85; 0.95
North 0.97 0.92; 1.03 0.99 0.92; 1.06
Consumes soft drinks™

Never 1.00 1.00

1-3 days 0.92 0.87; 0.97 0.99 0.94; 1.05
4-6 days 0.91 0.86; 0.96 1.00 0.94; 1.07
7 days 0.92 0.85; 0.98 1.02 0.95; 1.10
Type of soft drink™

Does not consume 1.00 1.00

Regular 0.87 0.82; 0.92 0.94 0.88; 1.00
Diet/Light 1.33 1.22;1.45 1.24 1.13; 1.36
Any 0.99 0.93; 1.06 1.06 0.98; 1.15

Note: “Minimum salaries in 2006 (R$350.00), 2007 (R$380.00),2008 (R$415.00); **Intake during a regular week.

PR: Prevalence Ratio; 95%Cl: 95% Confidence Interval.
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companies, and individuals from the Brazilian
Northeast region. The prevalence of overweight
was also higher in men and women who did not
consume soft drinks during the week than in
those who did. Workers who consumed diet/light
soft drinks were also more likely to be overweight
than those who did not (Table 1).
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In the crude regression analysis, marriage,
higher age, higher education levels, higher gross
family income, and working in large factories
increased risk of overweight. There was also an
inverse relationship between overweight and soft
drink intake. In the adjusted analysis, the variables
that remained associated with overweight were

Table 3. Overweight prevalence ratios and respective 95% confidence intervals in female industry workers by demographic and
socioeconomic variables and soft drink intake. Brazil, 2006-2008.

Variables Crude PR 95%Cl Adjusted PR 95%Cl
Age

Less than 30 years 1.00 1.00

30-39 years 1.87 1.73;2.02 1.78 1.64; 1.93
40 + 2.48 2.29;2.69 2.38 2.19; 2.58
Marital status

Other 1.00 1.00

Married 1.43 1.34,1.52 1.26 1.18;1.34
Education level

Incomplete elementary school 1.00 1.00

Complete elementary school 0.78 0.69; 0.87 0.90 0.80; 1.01
Complete high school 0.65 0.59; 0.71 0.84 0.76; 0.92
Complete higher education 0.61 0.55; 0.68 0.73 0.65; 0.81
Gross family income”

Up to 600 reais 1.00 1.00

601 to 1,500 reais 0.95 0.88; 1.02 0.95 0.88; 1.03
>1,501 reais 0.92 0.84; 0.99 0.90 0.82; 0.99
Industry size

Small 1.00 1.00

Medium-sized 1.07 0.98; 1.17 1.1 1.01; 1.21
Large 1.17 1.07;1.27 1.16 1.07;1.27
Region

South 1.00 1.00

Southeast 0.94 0.84; 1.06 1.06 0.97;1.16
Midwest 1.01 0.90; 1.13 0.91 0.81; 1.01
Northeast 1.25 1.14,;1.37 0.87 0.78; 0.98
North 1.06 0.96; 1.17 0.92 0.82; 1.04
Consumes soft drinks™

Never 1.00 1.00

1-3 days 0.94 0.86; 1.02 1.02 0.94; 1.12
4-6 days 0.83 0.74,0.92 0.99 0.88; 1.11
7 days 0.89 0.78; 1.02 1.07 0.93; 1.24
Type of soft drink™

Does not consume 1.00 1.00

Regular 0.81 0.74, 0.89 0.89 0.79; 1.00
Diet/Light 1.29 1.14; 1.46 1.40 1.22;1.61
Any 1.01 0.90; 1.13 1.12 0.98; 1.28

Note: “Minimum salaries in 2006 (R$350.00), 2007 (R$380.00),2008 (R$415.00); “*Intake during a regular week.

PR: Prevalence Ratio; 95%Cl: 95% Confidence Interval.
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age (PR_,,=1.55; 95%CI=1.49; 1.62); marital
status (PR .. =1.28,95%Cl=1.23; 1.33); education
level (PR, =1.33; 95%CI=1.26; 1.40); gross
family income (PR, . ,=1.36; 95%Cl=1.29; 1.43);
type of soft drink (PRd‘ewgmﬂ 24; 95%Cl=1.13,;
1.36), and industry size, but only slightly. After
adjustment, location was also associated with
overweight: men from the Northeast region were
less likely to be overweight (10%) than those
from the Southern Region (Table 2).

In women, crude analysis showed that
being married, higher age, lower education level,
and lower family income increased the prevalence
of overweight. Women working in large factories
and from the Brazilian Northeast region also had
higher prevalence ratios for obesity. Diet/light soft
drink intake was also associated with overweight.
On the other hand, soft drink intake on four to
six days a week was associated with a smaller
risk of overweight. After adjustments, the
following variables remained associated with
excessweight: age (PR , =2.38; 95%Cl=2.19; 2.58);
marital status (PR __ . =1.26;95%Cl=1.18; 1.34);
industry size (PR, =1.16; 95%CI=1.07; 1.27);
and type of soft drink <PRdiet/Iight=1 A40;
95%Cl=1.22; 1.61). Education level (PRhigher=O'73;
95%Cl=0.65; 0.81) and gross family income
(PR, ;,,=0.90; 95%CI=0.82; 0.99) were inversely
associated with overweight (Table 3).

DISCUSSION

Revista de Nutricdo

Demographic and socioeconomic variables
are associated with excess weight. While higher
education level and gross family income increase
the risk of overweight in men, these indicators
reduced the risk in women. Also, the frequency
of soft drink intake was not associated with
overweight. However, type of soft drink
(specifically diet/light) increased the risk of
overweight in men and women by 24 and 40%,
respectively.

The study strengths include the
representativeness of the sample for Brazilian

http://dx.doi.org/10.1590/1415-52732014000400005

industry workers, the use of a previously tested
guestionnaire, and the surveyed region
(countrywide). On the other hand, self-reported
weight and height has limitations, since individuals
may underestimate their weight and overestimate
their height. However, an epidemiologic study
found that the use of self-reported measurements
for determining nutritional status has good validity
compared with measured weight and height?°.
Anyway, the prevalences of overweight and the
associations with borderline 95%Cl, that is, close
to 1.00, should be interpreted with caution; the
former, because of possible information bias, and
the latter, because the sample size allows type 1
error.

Another study also found a positive
relationship between overweight prevalence and
higher age?': individuals aged more than 40 years
are four times more likely to be overweight than
those aged 20 to 29 years. Married workers also
had a higher overweight prevalence than single
workers?2, A systematic review'® reported that
marriage is associated with weight gain and can
be explained by more shared and regular meals,
more portions, and lower physical activity and
concern with body weight''2.

Higher income and education level were
positively associated with overweight in the study
men and negatively associated in the study
women. For Mclaren et al.%, obesity seems to be
more stigmatized in women'. Women with
higher socioeconomic status are more aware of
the causes and consequences of overweight and
feel more pressure to stay in shape?'. Meanwhile,
men are not as affected by this social
phenomenon despite the belief that larger bodies
convey greater dominance and power?.

The Brazilian Northeast region had a
higher prevalence of overweight than the
Southern region. Another study of adult Brazilians
found higher prevalences of overweight in the
more developed regions of the country, such as
the South, Southeast, and Midwest, but obesity
was increasing in the North and Northeast regions
and in low-income individuals?*. The prevalence
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of overweight is also higher in large factories?.
Geraldo et al.?® analyzed dietetic aspects of the
meals served in factories of Sdo Paulo city and
found that medium-sized and large factories offer
higher-energy meals and meals with higher
polyunsaturated fatty acid and cholesterol
contents than very small and small factories,
despite the higher availability of fruits and non-
starchy vegetables.

Men who did not consume soft drinks
were more likely to be overweight. This finding
may stem from retrocausality in the association
between soft drink intake frequency and excess
weight since people with excess weight can
modify their intake as a consequence of their
nutritional status. However, no association was
found in women despite findings that soft drink
intake frequency is positively associated with
overweight prevalence’?’. The absence of
association may be due to the study not assessing
the amount consumed. Another issue is that
overweight is caused by many factors, and often,
attributing the findings to the direct effect of a
single factor may be a mistake.

Studies have found that soft drinks are
Brazilians’ main source of added sugar'®?®. The
Instituto Brasileiro de Geografia e Estatistica (IBGE,
Institute of Geography and Statistics) reported
that Brazilians consume more than 15 million liters
of soft drinks a day, and that regular soft drinks
are the sixth most consumed food in Brazil, losing
only to coffee, beans, rice, beef, and juices. Intake
of beverages with added sugar may be one of
the main contributors to overweight because of
the high amount of sugar added to these
beverages, their low satiety, and incomplete
compensation for total energy'®. According to
Baak & Astrup?®, even more studies have
associated beverages with added sugar and
obesity. The association is possibly caused by
sugar's low effect on satiety, which may increase
intake.

Additionally, Fowler et. al.*® suggest that
the intense sweetness of artificial sweeteners may
condition individuals to prefer sweets and thereby
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stimulate appetite, but this area remains
controversial. The present study found a higher
prevalence of overweight in diet/light soft drink
consumers. Other studies have found a positive
association between daily diet soft drink intake
and higher waist circumference?’, and daily diet
soft drink intake may also promote weight gain'.
Studies less prone to causality thanks to longer
follow-ups and more measurements found
insignificant associations between overweight and
diet soft drink intake3?. Some pieces of evidence
suggest that a subset of diet soft drink consumers
consume them to compensate for the intake of
high-energy foods?3.

Overweight adult Brazilians underreport
food intake*. In the study sample, those with
higher body mass index may have underreported
their habitual regular soft drink intake,
underestimating the usual intake frequency and
masking their real intake. Another recent study
has found that advertising and advertising
strategies were associated with the increasing
prevalences of overweight®*. However, more
studies are necessary to determine the magnitude
of the effect of soft drink intake and type on
adults” body weight, thereby maximizing
intervention effectiveness.

CONCLUSION

The prevalence of overweight was high in
industry workers, especially in males, and
increased in males and females with age and
marriage. Workers from medium-sized and large
factories and those from the Brazilian Northeast
region also had a higher prevalence of
overweight. Moreover, gross family income and
education level were positively associated with
overweight in males and negatively associated in
females. Consumers of diet/light soft drinks had
the highest prevalence of overweight. These
results indicate the importance of promoting
educational campaigns and interventions in the
workplace, encouraging workers to adopt good
food habits and practice physical activity at the
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workplace to minimize the prevalence of overweight
workers and ill health effects caused by this
condition. Additionally, new studies are needed
to clarify the relationship between overweight and
predisposing factors to provide data for the
development and implementation of programs
that promote healthier lifestyles in industry
workers.
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ABSTRACT

Objective

To analyze whether the stages of change of the Transtheoretical Model are in accordance with the fat consumption
of members of the Academia da Cidade of Belo Horizonte, Minas Gerais.

Methods

This cross-sectional study included a simple random sample of users aged >20 years frequenting an Academia
da Cidade. Eating behavior toward oil and fat consumption was evaluated by the transtheoretical model and
compared with fat intake adequacy, obtained through mean fat intake was investigated by three 24-hour
recalls. Anthropometric and sociodemographic data were also collected. Additionally, the stages of change were
verified, after reclassification the stages of change agreed with the consumption of fatty foods, fats, and fractions.

Results

A total of 131 women with a mean age of 53.9+12.1 had an average fatty acid consumption of 556.0 mL.
Some participants consumed high-fat foods, lipids (20.6%), saturated (31.3%) and polyunsaturated (38.2%)
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fatty acids, and cholesterol (16.0%) in excess. The stages of eating behavior were significantly different after
reclassification. The number of women in action and maintenance decreased in a way that in the end, 4.6%
were in precontemplation, 19.8% were in contemplation, 26.0% were in preparation, 28.2% were in action,
and 21.4% were in maintenance. The consumption of chicken skin; fatty salad dressing; bread, doughnuts or
cake with butter/margarine; and fats, saturated fatty acids, and monounsaturated fatty acids was lower in the
final stages of the transtheoretical model.

Conclusion

After reclassification the algorithm is in agreement with the ingestion of high-fat foods, which denotes its
applicability for the evaluation of eating behavior and for providing data to food and nutrition education
actions.

Indexing terms: Feeding behavior. Food consumption. Lipids. Models, theoretical.

RESUMO

Objetivo

Analisar se os estagios de mudanca, sequndo o Modelo Transtedrico, estdo de acordo com o consumo de
gorduras por parte de usuarias da Academia da Cidade de Belo Horizonte, Minas Gerais.

Métodos

Estudo seccional com amostra aleatoria simples de usudrias (220 anos) da Academia da Cidade. Avaliou-se o
comportamento alimentar para consumo de 6leos e gorduras pelo Modelo Transtedrico, posteriormente,
confrontou-se tal comportamento com a adequacdo da ingestdo de lipideos, obtida pela média de trés
recordatdrios 24 horas, e coletaram-se dados antropométricos e sociodemograficos. Adicionalmente, verificou-
-se se 0s estagios de mudanca, apds reclassificacdo, estavam em consondncia com o consumo de alimentos
gordurosos, lipideos e fragoes.

Resultados

Avaliaram-se 131 mulheres com média de idade de 53,9+12,1 anos, apresentando consumo mediano de ¢leo
de 556,0 mL; ingestdo excessiva de alimentos ricos em gorduras, lipideos (20,6%), acidos graxos saturados
(31,3%) e poli-insaturados (38,2%) e colesterol (16,0%). Os estagios de comportamento alimentar foram
significativamente diferentes apds reclassificacdo, com reducao de mulheres em agdo e manutencdo, ao final,
4,6% das mulheres estavam em pré-contemplacdo, 19,8% em contemplacdo, 26,0% em deciséo, 28,2% em
acao e 21,4% em manutencao. O consumo de pele de frango, de molho com gordura para salada, de paes,
rosquinhas ou bolos com manteiga/margarina, de lipideos, de acidos graxos saturados e monoinsaturados foi
inferior nos estagios finais do Modelo Transtedrico.

Conclusao

O algoritmo, apos reclassificacdo, apresenta-se em consondncia com a ingestao de alimentos ricos em lipideos,
0 que denota sua aplicabilidade para avaliar o comportamento alimentar e subsidiar acbes de educacao alimentar
e nutricional.

Termos de Indexacao: Comportamento Alimentar. Consumo de alimentos. Lipideos. Modelos tedricos.

INTRODUCTION as obesity, high blood pressure, and diabetes

Mellitus".

Nutrition transition is characterized by
higher consumption of sugars and fats, mainly
from animal origin; lower consumption of grains,
legumes, fruits, and vegetables; and more away-
from-home meals. These changes lead to an

In this sense, it is crucial to evaluate the
characteristics of people’s dietary habits, especially
the quantity and quality of the fats consumed?,
to promote healthier dietary practices.
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unfavorable health landscape that promotes
Chronic Non-communicable Diseases (NCD), such

However, interventions aimed at changing
dietary habits demand complex actions? based on

Rev. Nutr.,, Campinas, 27(4):447-457, jul/ago., 2014



http://dx.doi.org/10.1590/1415-52732014000400006

the understanding of social, cultural, economic,
physiological, and hedonistic determinants,
among others®. Hence, different theories have
been developed, with an emphasis on the
transtheoretical model* proposed by Prochaska
et al.>®. This model suggests that individuals
perform behavioral changes in stages denominated
precontemplation, contemplation, preparation,
action, and maintenance®. During these stages
the individual ponders upon his behavior and
considers what kind of attitude to take and the
moment to act®.

Results of studies that used the
transtheoretical model to phase the consumption
of oils and fats showed the importance of
differentiating individuals within stages of dietary
behavioral changes to increase intervention
effectiveness. It is then possible to determine and
implement the most effective actions, improving
the results of the proposed behavior changes’'°.

After nutrition interventions based on the
stages of change, individuals reported a lower
intake of calories’, fats, and fatty foods’, mainly
in the stages of action and maintenance; and a
higher intake of fiber, fruits, and vegetables®. Such
changes improved participants’ serum lipid levels
and blood pressure'®. Additionally, participants
advanced in stages, such that most individuals
were in the action and maintenance stages at the
end of the study’. Notwithstanding, strategies
that prevent relapses and promote stage
advancement, mainly to the stages of preparation,
action, and maintenance, need to be implemented’®.

To do so, a fundamental part of this
process is to use a specific algorithm to identify
individuals’ current stages of change. Different
algorithms regarding the consumption of oils and
fats have been proposed, and in some of them,
classification is based on questions that consider
only the intention of lowering oil and fat intakes.
Thus, the classification of the stage of change
will depend on an individual’s ability to perceive
his diet correctly™.

Therefore, incorrect perception of oil and
fat consumption might lead to an incorrect

Rev. Nutr., Campinas, 27(4):447-457, jul/ago., 2014
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classification of the stage of change, compromising
intervention selection'. Thus, it is critical to use
an algorithm that agrees with individuals’ fat
consumption and allows reclassifying their stages
of change according to their dietary intake and
perceptions.

Given the above, this study analyzed
whether the transtheoretical model’s stages of
change are in accordance with the fat consumption
of Belo Horizonte (MG) Academia da Cidade (City
Gym) users.

METHODS

This is a cross-sectional study with users
of a health-promoting service, the City Gym of
Belo Horizonte (MG), which is part of the Sistema
Unico de Saude (Unified Health Care System). It
aims to promote regular physical activity and a
healthy diet. The study City Gym was founded in
2006 and is located in the Eastern Sanitary District
of Belo Horizonte, one of the city’s regions with
the highest level of Social Vulnerability
(SVI=0.77)"3. This establishment has a capacity of
400 individuals. Users join spontaneously or are
referred by the Family Health Groups of the nearby
Primary Health Care Units.

The present study is part of the first phase
of a major project called “Desenvolvimento de
Intervencbées Nutricionais realizadas nas
Academias da Cidade pertencentes ao Projeto BH
Saude - Belo Horizonte - MG" (Development of
Nutrition Interventions at the City Gyms of the
Project BH Health - Belo Horizonte - MG), which
consists of three phases: phase 1) identification
of the baseline stage of change of eating behavior
toward fat and oil consumption; phase 2) planning
and development of interventions according to
the stages of change of eating behavior toward
fat and oil consumption and their implementation
in workshops; and phase 3) re-administration of
the stages of change algorithms to evaluate stage
progression and intervention effectiveness.

A random sample of City Gym users
dedicated to the development of the three phases
of the major project was taken based on the
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following parameters: significance level of 5%;
power of explaining the effectiveness of the
interventions by switching stages of eating
behavior toward fat and oil consumption of 80%;
difference of stage changing on the eating
behavior after development of nutrition
intervention of 15%; and a 53% dropout rate
during the 14 months of development of the
project due to the attrition rate of users of the
City Gym.

Sample size calculation was based on all
eligible individuals aged 20 years or more who
joined the City Gym between October 2007 and
November 2008, totaling 336 individuals.
Application of the sample parameters resulted in
a sample of 168 individuals randomly divided into
two groups of physical activity, Group 1 (Mondays,
Wednesdays, and Fridays); and Group 2 (Tuesdays,
Thursdays, and Saturdays).

The study inclusion criteria were: being
female, since most City Gym users are women;
not having participated in nutrition interventions
related to oils and fats; and having undergone
physical and nutritional assessment.

The following data were collected:
sociodemographic data; oil consumption; and
anthropometric data. The following instruments
were used: the Portuguese version of the
algorithm for fat and oil consumption proposed
by Greene & Rossi” whose use has been
authorized in Brazil**; and the 24-Hour dietary
Recall (24 HR).

The algorithm was administered in stages.
In the first part, the participant reported her
perception regarding the consumption of oils and
high-fat foods; whether she avoided high-fat
foods and if so, since when; or for how long did
she intend not to reduce his oil and fat intake.
She was then classified into one of the five stages
of change of eating behavior. In the second part,
the women classified as being in the action and
maintenance stages were quantitatively evaluated
to compare their mean consumption of total fats,
given by three consecutive 24 HR, with the stages
of change and determine whether they needed

http://dx.doi.org/10.1590/1415-52732014000400006

to be reclassified. The individuals with appropriate
fat consumption, that is, less than 30% of the
total dietary energy coming from fats, were
classified into action or maintenance, according
to the first part. The third part consisted of
reclassifying the remainder (those with more than
30% of the total calorie intake coming from fats)
into the stages of precontemplation, contemplation,
and preparation based on four questions related
to the consumption of high-fat foods and one
guestion related to the consumption of fruits and
vegetables together with hig-fat-foods’*.

The 24-hour dietary recall assessed food
consumption. This method was chosen for its
higher accuracy and applicability to individuals of
low education levels. The three 24 HR were
administered every other day, including one
weekend day, to cover inter-day food intake
variability’. To optimize portion size estimates,
the 24 HR used household measures.

The foods listed in the 24 HR were converted
into grams and milliliters using a specific food
composition table. The amounts were then
transformed into nutrients using the program
DietWin Software de Nutricao® (version 2006,
DietWin Inc, Porto Alegre, RS) with added food
composition tables and commercial food
preparations and labels when needed. Evaluation
of calorie and macronutrient followed the Institute
of Medicine'® (IOM) criteria; and of fatty acids
and cholesterol, the World Health Organization'”
(WHO) criteria.

The monthly per capita oil consumption
was given by taking the number of oil bottles used
in the household monthly, converting the total
volume to mL, and dividing by the number of
persons consuming them. The reference values
of 1 to 2 portions were used to determine oil
intake adequacy, as proposed by the Food Pyramid
for the Brazilian Population'®, that is, a minimum
of 240 mL and a maximum of 480 mL.

Weight, height, and Waist (WC) and Hip
(HC) Circumferences were measured as
recommended by the WHO'™. Body Mass Index
(BMI) was calculated by dividing the weight by
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the square of the height and Waist-To-Hip ratio
(WHR), by dividing the WC by the HC.

Adult body mass index was classified as
recommended by the WHO? and older adult BMI,
as recommended by the Nutrition Screening
Initiative?'. Metabolic risk was assessed by WC™ and
the risk of developing cardiovascular diseases, by
the WHR'™.

The data were treated by the software
Statistical Package for the Social Sciences (SPSS)
for Windows (version 17.0).

After descriptive analysis, the Kolmogorov-
Smirnov test assessed variable distribution. The

EATING BEHAVIOR AND FAT CONSUMPTION | 451

variables with normal distribution are expressed
as Means + Standard Deviations (SD) and the
others, as medians and 95% Confidence Intervals
(95%Cl).

The Fisher’s exact test verified associations
between variables. For the variables with normal
and non-normal distributions, one-way Analysis
of Variance (Anova) and the Kruskal-Wallis test,
respectively, measured the differences between
the stages of change on dietary behavior and fat
consumption and its fractions. The Mann-Whitney
test identified the stage(s) of change associated
with the significant differences. The significance
level was set at 5% for all tests.

Table 1. Characterization of the sample with regard to sociodemographic characteristics and nutritional status. Belo Horizonte (MG),

Brazil, 2009.

Variables

Standard

Mean/Medi
ean/iviedian Deviation/Confidence Interval

Sociodemographic data
Age (years)*
Age group (%)
Adults
Elderly
Education (years)™

Residents in the household™
Per capita monthly income (reais)™*"

Professional occupation (%)

53.9 12.1
68.7 -
313 -
7.0 6.2-78
4.0 34-39
311.25 324.32 -431.28

Housewife 47.3 -
Pensioner 15.5 -
Maid 3.6 -
Unemployed 2.7 -
Cleaning lady 2.7 -
Craftsman 2.7 -
Other 255 -
Anthropometry
Nutritional status (%)
Underweight 2.3 -
Normal weight 336 -
Overweight 64.1 -
Risk of developing metabolic complications - Waist Circumference (%)
No risk 29.8 -
High risk 221 -
Very high risk 48.1 -
Risk of developing cardiovascular diseases - Waist-to-Hip Ratio (%)
No risk 323 -
Risk 67.7 -

Note: *Mean and standard deviation; “*Median and confidence interval.
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The study was approved by the Research
Ethics Committees of Universidade Federal de
Minas Gerais (COEP n°® ETIC 103/07) and of the
City Hall of Belo Horizonte (COEP-SMSA/PBH -
Protocol n° 087/2007). All participants signed an
Informed Consent Form.

RESULTS

Revista de Nutricdo

Thirteen percent of the 168 users were lost
because of refusal to participate (n=18) or not
filling out all three 24 HR (n=5). Additionally, male
subjects were excluded (n=16) to homogenize the
sample, so 131 women were assessed. Table 1
describes the sociodemographic variables and
nutritional status of the participants. Most
subjects were overweight adults with low income
and education level and at risk of developing
metabolic complications and cardiovascular
diseases.

The monthly per capita oil ingestion was
556.0 mL (95%CI=557.5 mL - 686.2 mL); monthly
oil intake was appropriate in 34.1% (240 to
480 mL); and excessive in 56.1% (>480 mL). The
prevalence of poor eating habits associated with
the intake of high-fat foods, such as chicken skin
(21.4%), high-fat cheese (52.7%), bread, doughnuts,
or cakes containing butter/margarine (52.7%),
and fatty dressings on salads (48.1%), was high.

The mean intakes were: 31.9+5.7% kcal
of fats, 8.4+2.0% kcal of Monounsaturated Fatty
Acids (MUFA), 9.4+2.5% kcal of Polyunsaturated
Fatty Acids (PUFA), and 1,689.1£493.4 kcal of
calories; and the median intake of Saturated
Fatty Acids (SFA) was of 8.7% kcal
(95%Cl=8.8%-9.8%) and of cholesterol, 163.7
mg (95%CI=178.0 mg-222.4 mq). Calorie intake
was inadequate in 67.9% of the users. Additionally,
many women consumed fats (20.6%), SFA
(31.3%), PUFA (38.2%), and cholesterol (16.0%)
in excess.

The classification of perception of oil and
fat consumption and the intention to change
dietary behavior according to the transtheoretical

http://dx.doi.org/10.1590/1415-52732014000400006

model showed that 75.6% of the women were
either in action (n=25) or maintenance (n=69).
However, when evaluated on fat consumption
(<30.0%), only 49.6% of the women were in
these stages; of the ones in action (n=27), 63.0%
(n=17) were really in this stage; of the ones in
maintenance, only 38.9% (n=28) had appropriate
fat consumption. Thus, the number of women in
contemplation and preparation increased by 9.9%
and 13.8%, respectively, and the number of
women in maintenance decreased by 33.6%, a
significant difference (p<0.001) (Figure 1).

All stages of change had similar mean total
fat consumption (p=0.395). However, after
reclassification, fat intake was lower in the stages
of action (Classification: 31.6+6.1% kcal vs
Reclassification: 31.0% kcal; 95%CI=30.3-33.9%
kcal) and maintenance (Classification: 31.5+5.7%
kcal vs Reclassification: 27.4% kcal; 95%Cl=
24.9-27 5% kcal) (p<0.001) (Table 2).

Additionally, subjects in action and
maintenance had lower intake of high-fat foods
than those in other stages: chicken skin (56.3%
action and maintenance, p=0.037); fatty salad
dressing (70.5% action and maintenance,
p<0.001); bread, doughnuts or cakes with butter
or margarine (66.1% action and maintenance,
p<0.001); SFA (action: 8.9% kcal; 95%Cl=
8.7-10.3% kcal and maintenance: 7.5% kcal;

Maintenance
Action
Decision

Contemplation

Precontemplation

Classification B Reclassification

Figure 1. Stages of behavioral change toward consumption of
oils and fats according to classification and reclassification
of the participants’ perception. Belo Horizonte (MG),
Brazil, 2009.

Note: *Significant difference between classification and reclassification
frequencies (p<0.05).
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95%Cl=6.7-7.8% kcal, p<0.001); and MUFA
(action: 7.9% kcal; 95%CI=7.6-8.8% kcal and

EATING BEHAVIOR AND FAT CONSUMPTION | 453

maintenance: 7.0% kcal; 95%Cl=6.3-7.4% kcal,
p<0.001) (Tables 3 and 4).

Table 2. Lipid intake of the participants according to classification and reclassification of the stages of change of eating behavior

toward oil and fat consumption. Belo Horizonte (MG), Brazil, 2009.

Nutrient Evaluation of stages Stages of change n Consumption p-value
Precontemplation 3 29.0 + 6.7
Contemplation 13 33.0 + 3.6
Classification Preparation 16 34.0 + 5.7 0.395™
Action 25 31.6 + 6.1
Maintenance 69 31.5 + 5.7
Lipids (% kcal)
*Precontemplation® 6 32.9 (24.6 - 43.9)
*Contemplation® € 25 33.4(32.3-358)
Reclassification *Preparation® © 32 34.2(32.8-36.1) <0.001™*
“Action® & f 36 31.0(30.3-33.9)
*Maintenance® & d-e f 27 27.4(24.9 - 27.5)

Note: *Same letters correspond to statistically significant differences: p<0.05 (Mann Whitney test); **Analysis of Variance (mean and standard

T

deviation);

Kruskal-Wallis Test (median and 95% confidence interval).

Table 3. Monthly per capita lipid intake according to reclassification of the stages of change of the eating behavior toward oil and

fat consumption. Belo Horizonte (MG), Brazil, 2009.

Nutrients Stages of Change n Consumption p-value
Precontemplation 6 828.0 (185.5 - 1929.9)
} ] Contemplation 25 630.0(517.3-822.5)
Monthly oil per capita Preparation 32 600.0 (535.6 - 777.6) 0.168""
(mg) Action 36 513.2 (456.5 - 632.7)
Maintenance 27 450.0 (421.8 - 663.1)
Precontemplation? 6 8.3(5.8-15.1)
. lation” 25 9.1(8.6-10.6
Saturated Fatty Acid Contemp at.lon { )
Preparation’ 32 9.9(9.3-11.5) <0.001
(% kcal) o
Action! 36 8.9(8.7-10.3)
Maintenanced h- i+ 27 7.5(6.7-7.8)
Precontemplation 6 9.8(5.1-14.9)
Monounsaturated Fatty Contemplation* 25 8.9(82-94)
Acid (% kcal) Preparation® ™ 32 9.1(8.7-9.9) <0.001"**
Action® " 36 7.9(7.6-88)
MaintenanceX ! m: n 27 7.0(6.3-7.4)
“Precontemplation® 6 6.8(6.3-7.4)
“Contemplation® © 25 10.2(8.9-10.9) 0.093***
Polyunsaturated Fatty *Preparationf 9 32 9.9(8.8-10.3)
Acid (% kcal) *Actiond: f:h 36 9.4(8.4-10.4)
*Maintenance® & 9 h 27 8.5(7.7-9.3)
Precontemplation 6 168.8 (-21.2 - 635.5)
Contemplation 25 169.8 (155.0 - 221.5)
Cholesterol (mg) Preparation 32 205.3(183.8 - 257.5) 0.106™"
Action 36 140.5 (151.8 - 234.0)
Maintenance 27 126.2(124.2 -221.7)

Note: "Same letters correspond to statistically significant differences: p<0.05 (Mann Whitney test);

interval).

e
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Table 4. High-fat food intake according to stages of change in the participants’ eating behavior. Belo Horizonte (MG), Brazil, 2009.

Variables Precontemplation ~ Contemplation Preparation  Action

Maintenance  p-value?

Always removes chicken skin (%)

Yes 3.9
No 7.1

Frequently eats high-fat cheese (%)

Yes 43
No 4.8
Frequently uses fatty dressings on salad

(%)

Yes 4.8
No 4.4

Frequently eats bread, doughnuts or

cakes with margarine/butter (%)

Yes 8.7
No 0.0

16.5 233 33.0 23.3 0.037
32.1 35.7 10.7 143
24.6 30.4 203 203 0.183
14.5 21.0 37.1 22.6
254 42.9 12.7 143 <0.001
14.7 10.3 42.6 27.9
21.7 34.8 217 13.0 <0.001
17.7 16.1 355 30.6

Note: Numbers in bold mean significant differences between the stage values: p<0.05 (*Fisher’s exact test). Only significant values were submitted.

DISCUSSION

Revista de Nutricdo

When the classified and reclassified stages
of change were compared, a considerable
proportion of women in the stages of action and
maintenance were displaced to the stages of
precontemplation, contemplation, and preparation,
corroborating the high prevalences of overweight
and excessive consumption of oils and fats.
Furthermore, after reclassification significant
associations were observed between the
consumption of greasy foods, fats, SFA, and
MUFA and the stages of dietary behavior toward
fat and oil consumption, denoting the possibility
of using this model to help to create more
customized interventions that aim to reduce the
intake of high-fat foods.

Initially, more subjects were classified in
the action and maintenance stages of change,
corroborating the literature, which provides added
prevalences for these two stages in excess of
30%?*%3. However, such findings can be due to
an unrealistic perception of oil and fat
consumption™ 122324 'which might underestimate
dietary fat intake. In the present study, this
erroneous perception was evidenced by the
participants’ high intake of fats and high-fat

foods. Moreover, the difficulty of evaluating
dietary intake should be mentioned''?*?* given
the participants’ unfamiliarity with diet and
nutritional terms and their lack of critical-reflexive
sense for comparing their diet with a healthy
diet”2, Nonetheless, underreporting-related
issues are influenced by the complexity of food
intake?.

A study in Rhode Island with adults in a
nutrition intervention program found an average
consumption of total fats higher than that found
herein’. However, the lipid, SFA, and PUFA intakes
of adults with hyperlipidemia reported by Nasser
et al.?® were similar to the present intakes, but
their MUFA intake was higher.

The study results denote the need of
reclassification to include subjects that were
classified in action and maintenance but still had
a high fat intake. To reinforce this finding, the
associations found between the consumption of
high-fat foods, lipids, SFA, and MUFA and the
stages of change on the consumption of oils and
fats were emphasized after reclassification. These
figures corroborate some studies that found that
fat consumption decreased as the stages
advanced??7?8, However, despite the fact that
fat consumption is higher in the first three stages,
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subjects in action presented a high ingestion of
this nutrient, emphasizing that they still need to
implement changes in their dietary behavior>#,
which is a consequence of stage dynamism®>?,
with habits that require modification and
rethinking.

Lower consumption of fat and its fractions
as the stages of change advance shows, in turn,
the importance of promoting interventions that
also reduce the consumption of these nutrients
by the subjects in precontemplation, contemplation,
and preparation. Considering the benefits that a
good dietary lipid profile can have on health, such
as lower risk of obesity and other NCD’?¢, the
importance of interventions that focus on these
nutrients is justified.

Participant reclassification by stage made
it possible to consider risk groups based on dietary
inappropriateness, not only on recognizing
intake?°. Thus, we hope to contribute to the
design of better customized interventions that
consider subjects’ self-perception regarding food
ingestion and that contribute to broaden their
view of dietary intake, helping to improve their
autonomy and consequently, their motivation to
make changes'?.

Moreover, the development of interventions
on fat and oil consumption mentioned in the
transtheoretical model is important because it
enables determining the most effective activities
for the proposed behavioral changes’®. Thus, we
hope to contribute to the control and/or prevention
of NCD and their complications* and to promote
healthy habits, such as low consumption of
high-fat foods.

This study presents some limitations, such
as the scarcity of studies that use the transtheoretical
model to assess oil and fat intake and its
relationship with the consumption of specific
nutrients. Furthermore, the existing studies were
conducted in other countries with populations of
distinct socioeconomic and education levels,
which impair comparisons. To such degree, the
use of an algorithm to classify the stages of
change on oil and fat consumption is still restricted
to specific populations.
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Moreover, different algorithms have been
used?®%, and there is no golden standard, that is,
a widely used algorithm that best identifies
participants’ dietary behavior, and this makes it
difficult to compare different studies®. Such
aspect strengthens the importance of using
algorithms validated in distinct populations, as
performed in this study.

The study results denote that the use of
the transtheoretical model on fat and oil
consumption as an instrument that helps the
understanding of the behavioral changes
associated with the ingestion of total lipids and
their fractions is useful and important. This is
possible because it enables a more specific analysis
of the quality of ingested fats in each stage of
change, favoring interventions that are actually
individualized and therefore, more effective.

CONCLUSION

The use of the transtheoretical model on
the consumption of oils and fats proved to be
important because it enables investigating
perceived dietary consumption, intention of
changing behavior, and women’s dietary habits.
However, the algorithm results were more reliable
after reclassification, enabling the evaluation of
the stages of change according to the participants’
consumption of foods and nutrients related to
oils and fats. Hence, its applicability for assessing
dietary behavior is denoted, as is its use for
supporting dietary and nutrition education actions
that consider individuals’ diverse promptness to
change their fat consumption. The design of
interventions that help participants to understand
their actions and behaviors is therefore expected,
providing greater autonomy for the subjects to
critically reflect and make decisions regarding their
fat intake.
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Action of ascorbic acid on the healing
of malnourished rats’skin wounds'

Acao do dacido ascorbico na cicatrizacdo de
feridas cutaneas de ratos desnutridos
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ABSTRACT

Objective

To evaluate the action of ascorbic acid on the healing of malnourished rats’ cutaneous wounds compared with
normal weight rats.

Methods

We used 92 adult, male Wistar rats divided into four groups: 24 normal weight rats given only water and chow;
24 normal weight rats given vitamin C by gavage (340 mg/kg 12/12 hours); 22 malnourished rats given only
water and chow; and 22 malnourished rats given vitamin C by gavage (340 mg/kg 12/12 hours). Malnutrition
was induced by feeding the animals half of their daily energy requirement for 30 days. Two incisions were
made, one sutured (healing by primary intention) and one left unsutured (healing by secondary intention). The
rats were euthanized on the third, seventh, and fourteenth days of the experiment.

Results

The following parameters differed significantly between the groups (p>0.05): granulation of the wound edge
in the primary and secondary intention; extent of injuries on day 7 for primary intention and on day 3 for
secondary intention; reepithelialization on day 7 for primary intention; fibrin-leukocyte scab on day 14 for

1 Article based on the master’s thesis of LMF MANZOLI intitled “Acdo do dcido ascorbico na cicatrizacao de feridas cutaneas de ratos
desnutridos”. Universidade do Oeste Paulista; 2013.

2 Universidade do Oeste Paulista, Programa de Pos-Graduacio em Ciéncia Animal. R. José Bongiovani, 700, 19050-680, Presidente
Prudente, SP, Brasil. Correspondéncia para/Correspondence to: GA NAI E-mail: <patologia@unoeste.br>.

3 Universidade do Oeste Paulista, Faculdade de Odontologia de Presidente Prudente, Curso de Odontologia. Presidente Prudente,
SP, Brasil.

4 Universidade do Oeste Paulista, Faculdade de Medicina de Presidente Prudente, Curso de Medicina. Presidente Prudente, SP,
Brasil.
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primary intention; amount of neovascularization and concentration of macrophages, fibroblasts, and collagen
fibers for primary and secondary intention.

Conclusion

The use of vitamin C in malnourished and normal weight rats increases fibroblast proliferation and collagen
deposition in the tissue, which helps to improve healing both by primary and secondary intention.

Indexing terms: Ascorbic acid. Malnutrition. Skin. Vitamins. Wound healing.

RESUMO

Objetivo
Avaliar a acdo do acido ascorbico na cicatrizacdo de feridas cutdneas de ratos desnutridos e de eutrdficos.
Métodos

Utilizaram-se 92 ratos Wistar, adultos, machos, divididos em quatro grupos: 24 ratos eutroficos que receberam
somente dqua e racdo, 24 ratos eutroficos que receberam vitamina C por gavagem (340 mg/kg de 12/12
horas), 22 ratos desnutridos que receberam somente dgua e racao, 22 ratos desnutridos que receberam vitamina
C por gavagem (340 mg/kg de 12/12 horas). A desnutricao foi realizada fornecendo-se aos animais metade da
racao diaria durante 30 dias. Realizaram-se duas incisées, uma suturada (cicatrizacdo por 12 intencdo) e outra
ndo suturada (cicatrizacdo por 2?2 intencao). Os ratos foram sacrificados no 3° (D3), 7° (D7) e 14° (D14) dia do
experimento.

Resultados

Observou-se diferenca estatistica (p<0.05) entre os grupos para 0s pardmetros: granulacdo na borda da ferida
para 1% e 22 intencdo;, medida das lesées por 1° intencdo em D7 e para cicatrizacdo por 2° intencdo em D3;
reepitelizacado das lesées em D7 para 12 intencdo, crosta fibrinoleucocitaria em D14 para 12 intencao; quantidade
de neovascularizacdo, concentracdo de macréfagos e concentracdo de fibroblastos e de fibras coldgenas para
19 e 29 intencdo.

Conclusao

O uso de vitamina C em desnutridos assim como em eutréficos aumenta a proliferacdo fibroblastica e depdsito
de coldgeno no tecido, o que contribui para melhorar a cicatrizacdo de 12 e 22 intencdo.

Termos de indexacdo: Acido ascérbico. Desnutricdo. Pele. Vitaminas. Cicatrizacgo.

INTRODUCTION tissue; proliferation and migration of parenchymal
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and connective tissue cells; angiogenesis and
formation of granulation tissue; synthesis of
extracellular matrix proteins and collagen
deposition; tissue remodeling; wound contraction
and acquisition of wound strength?.

A chronic or complex wound may be an
important source of morbidity in many individuals
in critical condition or in patients with infection
or pressure ulcers'.

Wound healing involves a perfect and
coordinated cascade of cellular and molecular
events that interact to repave and rebuild tissue?.

Scars are classified according to the type
of procedure performed and their closing,
whether by primary intention or primary closure

It is a complex but ordered phenomenon
coordinated by chemical mediators, such as
Vascular Endothelial Growth Factor (VEGF) and
Transforming Growth Factor Beta (TGF-f), among
others, that involves the following process:
induction of the inflammatory process in response
to the initial injury with removal of the damaged

or secondary intention or secondary closure. The
first type occurs in adjacent injury margins, joined
either by suture (threads, staples, or tapes) or skin
grafts. This method is performed on uninfected
wounds and located in well vascularized areas.
There is little formation of granulation tissue, rapid
epithelialization, and better cosmetic results?.
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Secondary intention healing relies on granulation
and wound contraction for joining the edges?.

The factors that affect the healing process
can be local (infection, foreign body, mechanical
factors) and/or systemic (metabolic condition,
nutrition, circulatory condition), and they may
increase or reduce the scar. Hemodynamic
instability, metabolic stress, and nutritional status
may interfere with the healing stages?.

Although the role of nutritional
supplementation on wound treatment is still
unclear®, and the nutrients that promote proper
healing are unknown, it is certain that proteins,
vitamins, arginine, glutamine, iron, zinc, and
selenium have significant beneficial effects on
healing and the immune system®.

Ascorbic acid hydroxylates the lysine and
proline in protocollagen necessary for the cross-
links between collagen fibers because they
maintain the prosthetic iron (cofactor) of hydroxylase
enzyme in the ferrous form (reduced) while
maintaining enzymatic activity. For this reason
ascorbic acid is important in maintaining normal
connective tissue and in healing by participating
in the synthesis of the collagen matrix®.

Protein malnutrition is associated with
poor healing by reducing fibroblast production,
decreasing angiogenesis and collagen synthesis,
and lowering tissue remodeling capacity’.

In third world countries, Protein-Energy
Malnutrition (PEM) remains a common problem,
but it also occurs in the richest societies and
impoverished communities’. Additionally, PEM is
associated with surgical procedures like bariatric
surgery®. Despite recent evidence of reduced rates
of protein-calorie malnutrition in Brazil, especially
in the Northeast, malnutrition remains the most
important endemic deficiency in our country,
placing a high demand on health services and
causing high mortality rates®°,

The framework of malnutrition can impair
the process of tissue repair, and ascorbic acid
deficiency decreases fibroblast synthesis of
collagen. No studies in the literature have
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evaluated the effect of ascorbic acid on the
wound healing of malnourished rats.

This study aimed to determine the action
of ascorbic acid on the healing of skin wounds in
malnourished versus normal weight rats.

METHODS

This study was approved by the Animal
Research Ethics Committee of Universidade do
Oeste Paulista under Protocol n° 1.103, on June
1,2012.

For this study, we used 96 adult, male
Wistar rats (Ratus Norvegicus albinus) weighing
200 to 250 g. The rats were separated and placed
in individual small and rectangular boxes
measuring 30x20x13 cm, the accommodation
recommended for adult rats. The rats were kept
in an air-conditioned vivarium with controlled
humidity and temperature and a 12:12-hour light-
dark cycle. The animals were weighed weekly
until euthanized.

All animals (n=96) received the same chow
(Supralab Comércio e Servico Ltda, Sdo Leopoldo,
Brazil). Malnutrition was induced in 48 animals
by feeding them 50% of the recommended daily
chow for 30 days'!, equivalent to 15 to 20 g,
based on their usual daily intake'?. Malnutrition
was assessed by weighing the animals weekly.
Animals with a weight loss of 15 to 20% were
considered malnourished.

At experimental day thirty, incisions were
made after anesthetizing the animals with 25 mg/
kg of thiopental (Syntec, United States of America)
intraperitoneally's. After upper back shaving
and antisepsis with Povidone-iodine (PVP-I
[lodopovidone] degermante 10% - Rioquimica - Rio
de Janeiro, Brazil), two incisions of 1.5 cm were
made along the sagittal plane™ on either side of
the backbone, using a scalpel blade 11. The right
incision was sutured with mononylon 3-0 thread
(Ethicon, Brazil) (healing by primary intention) and
the left incision was left unsutured and exposed
(healing by secondary intention). The painkiller
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acetaminophen was administered postoperatively
ata dose of 25-75 mg/250 g of body weight orally
(in the drinking water), 4/4 hours, for two days's.

Four malnourished animals died after the
incisions were made as there was no recovery
from anesthesia.

The animals were then divided into four
groups: E (normal weight rats) - 24 normal weight
rats with free access to food and water, EVC
(normal weight rats given vitamin C) - 24 normal
weight rats given vitamin C (Cewin drops, Sanofi
Aventis Pharmaceuticals, Sao Paulo, Brazil) by
gavage at a dose of 340 mg/kg at 12/12 hours
(7:30 hours a.m. and 7:30 hours p.m.) diluted in
1 mL of 0.9% saline™, M (malnourished rats) -
22 malnourished with free access to water and
50% of the recommended daily amount of chow,
MVC (Malnourished Rats Given Vitamin C) - 22
malnourished rats given vitamin C (Cewin drops,
Sanofi Aventis Pharmaceuticals, Sdo Paulo, Brazil)
by gavage at a dose of 340 mg/kg at 12/12 hours
(7:30 hours a.m. and 7:30 hours p.m.) diluted in
1 mL of 0.9% saline and half the recommended
daily amount of chow.

Eight rats from each group were
euthanized on the third (D3), seventh (D7) and
fourteenth (D14) days of the experiment'®. The
animals were killed in a CO, chamber (Industry
Seaside, Sdo Paulo, Brazil). After euthanasia, the
area containing the skin wound was removed.

We observed the following morphological
parameters with their respective scores color of
the wound (1 - pale pink, 2 - yellow, 3 - pale, 4 -
cyanotic); wound edges (1 - without granulation,
2 - little granulation, 3 - much granulation); scab
(0-absent, 1-small, 2 - moderate, 3 - large); scab
features (1 - serous, 2 - hematic, 3 - purulent);
and sensitivity, assessed by reaction to touch
(1 - no pain, 2 - with pain).

At euthanasia the lesion was measured
with a vernier caliper (Digimess Precision
Instruments Ltd., Sdo Paulo, Brazil).

All parameters were evaluated only at
euthanasia (D3, D7, and D14), except body
weight.

http://dx.doi.org/10.1590/1415-52732014000400007

The specimens were fixed in 10% formalin
(Cinética Industria Quimica, Sdo Paulo, Brazil) for
24 hours, embedded in paraffin (Dindmica
Reagentes Analiticos, Sdo Paulo, Brazil), sectioned
in 5 1m sections, and stained with Hematoxylin
and Eosin (HE) (Dolles, Sdo Paulo, Brazil) and the
Masson’s trichrome stain (Merck, Darmstadt,
Germany) for better identification of collagen
fibers'.

Blind histological analysis was performed
by a trained and experienced observer who
evaluated and scored the following parameters
using an optical microscope: skin re-
epithelialization (0 - absent, 1 - partial, 2 - total),
fibrin-leukocyte scab (0 - absent, 1 - present),
neovascularization (0 -absent, 1 -mild, 2 - moderate,
3 - severe), intensity of inflammatory process (O -
no inflammation, 1-mild, 2 - moderate, 3 - severe),
type of inflammatory cell (neutrophils,
lymphocytes, or mixed), concentration of
macrophages (0 - absent, 1 - mild, 2 - moderate,
3 - severe), concentration of fibroblasts (0 - absent,
1-few, 2 - moderate, 3 - many) and concentration
of collagen fibers (0 - absent, 1 -few, 2 - moderate,
3 - many) in the incised area.

The nonparametric Kruskal-Wallis test with
contrasts using the Dunn’s test were used for
determining whether the variable scores differed
by experimental group and day. The paired t-test
compared the weights of the rats before and after.
Analysis of Variance (Anova) with contrasts using
the Tukey test verified whether lesion sizes
differed between groups and days. The data were
analyzed by the software Biostat 5.0 as described
by Ayres et al."® with a significance level of p<0.05.

RESULTS

Animals in the normal weight group (E)
had a mean initial weight of 220.53 g (Standard
Deviation-SD=+32.85 g) and final weight of
243.54 g (SD=+23.71 g) (p=0.007). The normal
weight rats given vitamin C (EVC) had a mean
initial weight of 216.60 g (SD=+36.46 g) and final
weight of 244.29 g (SD=+30.21 g) (p=0.0011).
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The malnourished group (M) had a mean initial
weight of 242.80 g (SD=+19.69 g) and final
weight of 187.20 g (SD=+15.64 g) (p<0.0001)
and the malnourished group given vitamin C
(MVC) had a mean initial weight of 245.28 g
(SD=+0.07 g) and final weight of 188.84 g
(SD=%16.99 g) (p<0.0001). While the animals in
groups E and EVC gained weight, the animals in
groups M and MVC lost about 20% of their body
weight.

Wound dehiscence did not occur in any
animal. The wounds of all animals were pale pink
regardless of intention or experimental day.

On day 3 the animals in the normal weight
groups (given or not vitamin C) had no granulation
on the wound edges of the primary and secondary
intention lesions, unlike the malnourished groups
(given or not vitamin C), which presented slight
granulation on the wound edges of the primary
and secondary intention lesions (p<0.0001). The
lesions of the four groups healed by primary or
secondary intention had no granulation on the
edge of the lesions by days D7 and D14,
respectively. (N&o foi possivel entender o original)

Most cases (85%) had small amounts of
hematic scabs on D3 and D7. On D14, only two
M animals had scab on the primary intention
lesion. The presence and type of scab in the
primary and secondary intention lesions did not
differ, regardless of experimental day and group
(p>0.05).

Only two animals (groups EVC and M)
experienced pain in both lesions on D3 (p>0.05).

Lesion size healed by primary intention did
not differ by group on D3 and D14, but did on
D7 between the groups E and EVC, E and M, and
E and MVC (p<0.05). Lesion size healed by
secondary intention did not differ by group on
D7 and D14, but did on D3 between groups E
and M (p<0.01), and B and C (p<0.05).

On day 3, only one animal in the group
EVC showed any re-epithelialization of the
primary intention lesion. However, on D7, most
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animals (87.5%), regardless of group, presented
complete re-epithelialization of the wound, and
epithelialization of the primary intention lesions
differed by group (p=0.0197). The re-epithelialization
of secondary intention lesions did not differ by
experimental day or group (p>0.05) (Figures 1, 2,
and 3).

On day 3, all animals had fibrin-leukocyte
scab on both lesions, and on D14, this was present
only in the primary intention lesion of two animals
of group C. Most animals in groups EVC and MCV
(87.5%) no longer had fibrin-leukocyte scab on
D7, while most animals in groups E and M (87.5%)
did. On D7, the presence of fibrin-leukocyte scab
only differed in the primary intention lesions
(p=0.0093) (Figures 1, 2, and 3).

Only two animals (groups EVC and MVCQ)
had no neovascularization in the primary intention
wounds by D3, and four animals (three from
group E and one from group M) still had slight
neovascularization in their secondary intention
wounds by D14. The amount of neovascularization
in the primary intention lesions on D3 (p=0.0445)
and D7 (p=0.0109) differed, but not on D14
(p=0.9422). The amount of neovascularization in
the secondary intention lesions differed only on
D3 (p=0.0009), particularly between groups E and
EVC, and E and M (Figures 1, 2 and 3).

Only two animals (one from group E and
one from M) had no inflammation in the primary
intention lesions on D3. On D7, most animals
(75.0%) in group EVC had no inflammation in
either lesion, while most animals in the other
groups (E - 100.0%; M - 75.0%; EVC - 62.5%)
had mild inflammation. On D14, only animals of
group M (62.5%) still had mild inflammation in
both lesions. However, healing of the primary
intention lesion did not differ by day (p>0.05),
and healing of the secondary intention lesion only
differed on D7 (p=0.0393) (Figures 1, 2, and 3).

On day 3, the predominant inflammatory
cell type in the lesions of all animals in all groups
was neutrophils. On D7, animals of all groups,
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Figure 1. Histological analysis on D3. Right healing by primary intention and left healing by secondary intention. Note the presence of
fibrin-leukocyte scab and inflammatory infiltrate in all images. A and B: from Group E. C and D: from Group EVC. E and
F: from Group M. G and H: from Group MVC (Hematoxylin-eosin, 200x magnification). Presidente Prudente (SP), Brazil,
2013.

Note: E: Normal weight rats; EVC: Normal weight rats given Vitamin C; M: Malnourished rats; MVC: Malnourished rats given Vitamin C; D3:
Experimental day 3.
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Figure 2. Histological analysis on D7. Right healing by primary intention and left healing by secondary intention. Note the presence of
fibrin-leukocyte scab only in A, B, and F, and more exuberant inflammatory infiltrate in E and F. A and B: from Group E. C and
D: from Group EVC. E and F: from Group M. G and H: from Group MVC (Hematoxylin-eosin, 200x magnification). Presidente
Prudente (SP), Brazil, 2013.

Note: E: Normal weight rats; EVC: Normal weight rats given Vitamin C; M: Malnourished rats; MVC: Malnourished rats given Vitamin C; D7:

Experimental day 7.
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Figure 3. Histological analysis on D14. Right healing by primary intention and left healing by secondary intention. Note the
presence of fibrin-leukocyte scab and inflammatory infiltrate only in E. A and B: from Group E. C and D: from Group
EVC. E and F: from Group M. G and H: from Group MVC (Hematoxylin-eosin, 200x magnification). Presidente Prudente (SP),

Brazil, 2013.
Note: 3E: Normal weight rats; EVC: Normal weight rats given Vitamin C; M: Malnourished rats; MVC: Malnourished rats given Vitamin C; D14

Experimental day 14.
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regardless of the type of lesion, presented mixed
inflammatory infiltrate with polymorphonuclear
and mononuclear cells (lymphocytes). On D14,
lymphocytes prevailed in the inflamed lesions of
the animals in group M.

On day 3 and day 14, macrophages were
not present in any lesion of any animal. On D7,
the concentration of macrophages in primary
intention lesions (p=0.0004) and secondary
intention lesions (p<0.0001) differed: while all
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animals in group EVC had no macrophages in
either lesion, all animals in groups E and M, and
most of group MVC (62.5%) had a small
concentration of macrophages in both lesions.
Healing by primary and secondary intention
differed between groups E and EVC, EVC and M,
and EVC and MVC (p<0.05).

The concentration of fibroblasts in both
lesions of all animals was higher (small to
moderate) on D7; and in most animals on D14 (E
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Figure 4. Concentration of fibroblasts in the four study groups on different study days (expressed as scores). Presidente Prudente (SP),

Brazil, 2013.

Note: The central line indicates the median, the upper and lower edges delimit the interquartile range, and the outer vertical lines indicate maximum

and minimum values. Results with different superscripts differ significantly (p<0.05).
E: Normal Weight rats; EVC: Normal Weight rats Given Vitamin C; M: Malnourished rats; MVC: Malnourished rats Given Vitamin C; D3: Experimen-

tal Day 3; D7: Experimental Day 7; D14: Experimental Day 14.
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-100.0%; EVC -100.0%; M e MVC - 87,5%). The
groups differed for this parameter only on D7 for
healing by primary intention (p=0.0243); and on
D7 (p=0.0219) and D14 (p=0.0119) for healing
by secondary intention (Figures 1, 2, 3, and 4).

By D3, the concentration of collagen fibers
had not yet increased in any group. On D7, most
animals (E, EVC, and MVC - 100.0%; M - 87.5%)
had a small or moderate amount of collagen
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fibers in the tissue. On D14, all animals in Group
EVC and most in Group MVC (85.7%) had great
concentration of collagen fibers in both lesions,
while most animals from the other groups
(E - 62.5%; M - 71.4%) had only moderate
amounts. The groups differed for this parameter
only on D14 for healing by primary (p=0.0001)
and secondary (p<0.0001) intention (Figures 1, 2,
3 and 5).
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Figure 5. Concentration of collagen fibers in the four study groups at different moments of analysis (expressed in scores). Presidente

Prudente (SP), Brazil, 2013.

Note: The central line indicates the median, the upper and lower edges delimit the interquartile range, and the outer vertical lines indicate maximum
and minimum values. Results with different superscripts differ significantly (p<0.05).
E: Normal Weight rats; EVC: Normal Weight rats Given Vitamin C; M: Malnourished rats; MVC: Malnourished rats Given Vitamin C; D3: Experimen-

tal Day 3; D7: Experimental Day 7; D14: Experimental Day 14.
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DISCUSSION

The healing process in animals of group
M was delayed, and vitamin C contributed to
fibroblast proliferation and collagen deposition
in the primary and secondary intention wounds
of the animals in group MVC. However, the use
of this vitamin did not affect the decrease in
macrophage migration in the malnourished rats
and only decreased lymphocyte migration in this
group in the final stages of healing.

Healing involves several growth factors,
such as Epidermal Growth Factor (EGF), TGF,
VEGF, Platelet Derived Growth Factor (PDGF),
Fibroblast Growth Factor (FGF), which act by
stimulating the proliferation of keratinocytes,
fibroblasts, and endothelial cells; and the
chemotaxis of polymorphonuclear macrophages
and fibroblasts?. Cytokines are also involved, such
as Tumor Necrosis Factor (TNF), interleukins, and
interferons, which activate macrophages, have
chemotactic activity for polymorphonuclear cells,
stimulate angiogenesis, and even inhibit fibroblast
proliferation and extracellular matrix synthesis?.

Furthermore, the inflammatory process
that occurs primarily in the initial phase of the
healing process leads to the activation of various
chemical mediators (histamine, bradykinin,
prostaglandins, leukotrienes, nitric oxide,
cytokines, etc.)?.

After exposure to microorganisms,
chemokines, and immune complexes in the
extracellular medium or after phagocytic
activation, leukocytes can release oxygen free
radicals?. These free radicals can injure the
endothelium and parenchymal cells and inactivate
antiproteases. However, the influence of oxygen
free radicals on any inflammatory reaction
depends on the balance between production and
inactivation of these metabolites by cells and
tissues?. Since ascorbic acid is an antioxidant, it
could help to minimize the effects of free radicals
on inflamed tissues. Oxidative damage can be
further reduced by giving patients preoperatively
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adietrich in proteins (e.g, glutamine and arginine)
and antioxidants, especially ascorbic acid™.

The diary recommendation for vitamin C
is 90 mg/day for males and 75 mg/day for
females®. In the present study, we administered
a daily dosage of 136 mg of vitamin C. Sera que
ndo tem algum erro nos ndimeros? Uma dose de
340 g/kg num rato de 250 g seria uma dose de
85 mg. Essa mesma dose num humano de 70 kg
equivaleria a 23,8 g de vitamina C.

Malnutrition is one of the major global
health problems, affects between 20 and 60%
of hospitalized patients, and relates closely to
higher morbidity and mortality?' since it changes
immune function and causes hypoalbuminemia,
low hemoglobin, impaired healing, and more
complications??. An experimental study feeding
malnourished rats half of their chow requirement
found that the animals had impaired healing,
increasing mortality by 15% compared with a
control group™.

Mild, moderate, and severe malnutrition
are defined as body weight losses of 10%, 10-
20%, and >20%, respectively?. In the present
study, the animals in groups M and MVC can be
classified as moderately malnourished because
most of them lost about 20% of their body
weight.

Both wounds healed by primary and
secondary intention were beefy red/pale pink on
all study days. Although malnourished patients
have a higher risk of infection and wound
dehiscence, this was not observed in this study.
Also, very few animals experienced pain in the
lesions and when they did, it was only on D3,
confirming the absence of infection in the
wounds.

Rats fed an extremely low-protein diet
presented impaired wound contraction and
delayed healing’. Another study that subjected
rats fed diets of varied protein content to
standardized musculoskeletal trauma also found
low scar contraction and levels of inflammatory
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cells in animals consuming inadequate protein?*.
The same was observed in a study on oral wound
healing, where rats fed a diet containing specific
nutrients presented better healing clinically and
histologically?®. On D7 primary intention lesion
sizes differed significantly, as did secondary
intention lesion sizes on D3, regardless of
nutritional status or vitamin C supplementation
(p>0.05). Likewise, scab and hematic type
occurred only on D3 and D7 regardless of group,
corroborating the abovementioned data on
adequate wound retraction. On D3, no animal
had wound re-epithelialization, but on D14, all
of them did. On D7, most animals had complete
re-epithelialization and some partial, with
statistical difference only for healing by primary
intention regardless of nutritional status or vitamin
C supplementation, a finding that disagrees with
the literature In this study, the absence of infection
in addition to the absence of purulent scab may
have contributed to proper wound contraction
and re-epithelialization.

Studies indicate that vitamin C associated
with pantothenic acid and protein is important
for patients with pressure ulcers and poor surgical
wound healing?®. Topical use of ascorbic acid in
rats decreases the number of macrophages,
increasing the amount of fibroblasts and
promoting collagen deposition and wound
organization, which results in better tissue repair
and shorter healing time’®.

Healing is divided into an inflammatory, a
proliferative, and a remodeling phase. In the
inflammatory phase, there is an increase in
capillary permeability that allows the migration
of specific cells to the wound, such as neutrophils
(6 to 48 hours), macrophages (72 hours), and
lymphocytes (5 days)?. In this study, we observed
the expected pattern of inflammatory cells during
the healing process. Both wounds healed by
primary and secondary intention had a
predominance of neutrophils on D3 and mixed
inflammatory infiltrate (neutrophils and
lymphocytes) on D7; only group M still had

http://dx.doi.org/10.1590/1415-52732014000400007

lymphocytes in both lesions on D14. This suggests
that vitamin C in malnourished rats (Group MVC)
may have contributed to the absence of
lymphocytes on D14. Although vitamin C was
given orally, our results agree with those of Lima
et al.’®, who found an anti-inflammatory effect
of topical vitamin C. On D7, unlike most animals
in Group EVC, most animals had inflammatory
infiltrate. This datum shows that vitamin C
decreases inflammation intensity in normal weight
animals sooner than in malnourished ones,
probably by decreasing inflammatory cell
migration. Moreover, vitamin C promoted the
absence of fibrin-leukocyte scab in healing by
primary intention; on D7 most animals in groups
EVC and MVC no longer had this scab, contrary
to most animals in groups E and M (p<0.05).

Macrophages were present on D7, but
absent on D3 and D14. However, vitamin C
decreased macrophage migration only in the
normal weight groups, corroborating the
literature'. These groups also did not have
macrophages on D7, unlike the malnourished
groups. These data indicates that vitamin C does
not reduce macrophage migration in
malnourished animals.

The proliferative phase occurs 3 to 7 days
after surgery, characterized by high vascular
proliferation (angiogenesis) and fibroblast levels?.
Microscopically on D3, all animals presented
neovascularization, and most animals in Group
E, like those in group MVC, presented moderate
neovascularization. No normal weight animal
(groups E and EVC) had granulation in the wound
edges of either lesion, while all malnourished
animals (groups M and MVC) did (p<0.05).
Neovascularization is the granulation present at
wound edges and bed of scarred tissue?. The
intensity of neovascularization differed between
groups E and EVC in healing by primary intention
on D3 and D7, and between groups E and EVC
and E and M in healing by secondary intention
on D3, expectedly showing that neither vitamin
C nor malnutrition influenced this parameter. This
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shows that the influence of malnutrition on
healing cannot be related to neovascularization.

Fibroblasts produce ground substance
(composed of glycosaminoglycans, fibronectin,
and hyaluronic acid) and collagen, which will
reconstitute the destroyed tissue®. The number
of fibroblasts increased on D7: most of group E,
all of group EVC, half of group MVC, but only a
few in group M (p<0.05) had a moderate amount
of fibroblasts in the lesion healed by primary
intention. On D14, all animals in group E had few
fibroblasts, some of group EVC had some
fibroblasts, most of group MVC had few to some
fibroblasts, and most of group C did not have
fibroblasts (p<0.05). With respect to healing by
secondary intention, most animals in groups E,
EVC, and MVC had moderate amounts of
fibroblasts, while animals in group M had a slight
increase on D7 (p<0.05). On D14, most animals
in group EVC and some in group E had a moderate
amount of fibroblasts (p<0.05). These data show
that vitamin C increases the proliferation of
fibroblasts in the tissue of even malnourished
animals, which may improve wound healing but
at different rates depending on intention.

Deposition, clustering, and remodeling of
collagen tissue and endothelial regression occur
on the third stage of healing, called remodeling.
The collagen tissue is present in the form of long
fibrils. After many substances are placed disorderly
on the scar, including collagen, the wound is
restructured, or ordered. More fibroblasts and
collagen fibers appear in the lesion?”. Ascorbic
acid is important in this process because
hydroxylases do not function in its absence and
consequently, hydroxyproline, hydroxylysine, and
collagen are not formed?’. Collagen fibers
increased from D7, as expected. All animals in
group EVC and most in group MVC had high
levels of collagen fibers in both lesions on D14,
unlike the animals without vitamin C
supplementation, which had only moderate levels
(p<0.05) Thus, even in malnourished rats, vitamin
C can increase collagen deposition and improve
the healing process.
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CONCLUSION

In conclusion, vitamin C increases
fibroblast proliferation and collagen deposition
and reduces lymphocyte migration in the final
stages of healing, speeding the healing of primary
and secondary intention wounds regardless of
nutritional status. However, early inflammation
and macrophage migration subsidence only occur
in normal weight animals.
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RESUMO

Objetivo

Sistematizar os estudos sobre o estado nutricional antropométrico de criancas indigenas brasileiras a fim de
examinar a capacidade de abordar a integralidade dos aspectos bioldgicos, antropolégicos e ecoldgicos, bem
como caracterizar os principais resultados analiticos dos determinantes do estado nutricional das criancas
indigenas brasileiras.

Métodos

Realizou-se busca bibliogréfica nas bases de dados MedLine e Lilacs, por meio da intersecdo dos descritores
"indios sul-americanos” e “estado nutricional” (a busca no MedLine também incluiu o descritor “Brazil”).

Resultados

Identificaram-se 65 estudos, dos quais 23 foram considerados relevantes para o presente trabalho. A
sistematizacao dos estudos revisados destaca a concentracdo nas regides centro-oeste e norte, assim como a
caréncia de abordagens cultural, bioguimica e sobre o consumo alimentar. Em relacdo ao estado nutricional,
sugerem-se: 1) maior vulnerabilidade nas criancas menores, principalmente em relacdo ao déficit de estatura;
2) auséncia de diferencas no estado nutricional segundo o sexo; 3) determinacao socioeconémica do estado
nutricional; 4) diferencas no estado nutricional entre criancas de diferentes aldeias.

1 Universidade Estadual da Paraiba, Departamento de Enfermagem, Programa de Pés-Graduacdo em Saude Publica. Av. das
Baraunas, 351, Campus Universitario, Bodocongo, 58109-753, Campina Grande, PB, Brasil. Correspondéncia para/
Correspondence to: D FIGUEROA PEDRAZA. E-mail: <dixisfigueroa@gmail.com>.

2 Universidade Federal do Rio Grande do Norte, Centro de Ciéncias da Saude, Programa de Pés-Graduacdo em Ciéncias da
Saude. Natal, RN, Brasil.

3 Faculdade de Ciencias Médicas de Campina Grande, Departamento de Enfermagem. Campina Grande, PB, Brasil.

4 Faculdade Mauricio de Nassau, Curso de Farmarcia. Campina Grande, PB, Brasil.

Rev. Nutr., Campinas, 27(4):473-488, jul./ago., 2014 Revista de Nutricao



474

D FIGUEROA PEDRAZA et al.

http://dx.doi.org/10.1590/1415-52732014000400008

Conclusao

O estado nutricional das criancas indigenas brasileiras apresenta determinacdo etdria, socioeconémica e étnica,
sendo necessarios esforcos para compreender a influéncia étnico-cultural no estado nutricional e na sua rede
causal, bem como fatores varios abordados minimamente.

Termos de Indexagdo: Antropometria. Crianca. Estado nutricional. Indios sul-americanos.

ABSTRACT

Objective

To systematize studies on the anthropometric nutritional status of Brazilian indigenous children in order to
examine the ability to address the totality of biological, anthropological, and ecological aspects, as well as to
characterize the main analytical results of the determinants of nutritional status of Brazilian indigenous children.

Methods

MedLine and Lilacs were searched using the intersection of “South American Indians” and “nutritional status”
descriptors (the search in MedLine also included the descriptor “Brazil”).

Results

Overall, 65 studies were identified, and 23 were considered relevant to this study. The systematization of these
studies highlights the concentration of studies in the midwestern and northern regions of Brazil, as well as the
lack of cultural, biochemical, and food consumption approaches. Regarding nutritional status, we found: 1)
greater vulnerability of younger children, especially in relation to stunting, 2) absence of differences in nutritional
status according to sex, 3) socioeconomic determination of nutritional status; 4) differences in nutritional
status between children from different villages.

Conclusion

The nutritional status of Brazilian indigenous children is associated with age, socioeconomic status, and ethnic
characteristics. Efforts are needed to understand the ethnic and cultural influence on nutritional status and on

its causal network, as well as of various factors minimally discussed.

Indexing terms: Anthropometry. Child. Nutritional status. South American Indians.

INTRODUCAO
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Existem, no Brasil, segundo resultados do
Censo Demografico de 20107, 505 terras indige-
nas reconhecidas, presentes em praticamente
todos os estados do Pais e representando 12,5%
do territério nacional. A populagdo indigena é
de 896,9 mil: 36,2% presentes em area urbana e
63,8% na area rural, abrangendo 305 etnias que
falam 274 idiomas. Entre as caracteristicas da
populacdo indigena brasileira figuram: 1) estru-
tura etaria marcada por uma populagdo jovem,
fruto da persisténcia de altos niveis de fecun-
didade; 2) nivel educacional mais baixo do que o
da populacdo nao indigena; 3) situacao eco-
némica, habitacional e de saneamento basico
desfavoraveis; 4) indicadores econdmicos, habita-
cionais, educacionais e de satide com pior situacao

nas areas rurais, onde a proporcao de criancas é
maior. Do ponto de vista da satde, as populacées
indigenas representam um dos segmentos mais
desfavorecidos, o que demanda o fortalecimento
de politicas publicas especificas. Entretanto, ra-
zdes culturais e territoriais, dentre outras, tornam
a obtencao de informacdes sobre as condicdes
de vida desses povos um processo complexo, o
gue se aplica também as dimensdes alimentar e
nutricional e restringe o desenvolvimento de inter-
vencdes nutricionais.

O perfil nutricional das criancas brasileiras
e sua evolucao tém sido bem definidos a partir
de inquéritos nacionais?: Estudo Nacional da Des-
pesa Familiar (ENDEF) de 1974/1975, Pesquisa
Nacional sobre Saude e Nutricao (PNSN) de 1989,
Pesquisa sobre Padroes de Vida (PPV) de 1996/
1997, Pesquisas Nacionais de Demografia e Saude
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(PNDS) de 1996 e 2006. Essas pesquisas mostram
um intenso declinio da desnutricdo, incluindo
ambos 0s sexos, todas as faixas etérias, areas
urbana e rural, e todos os estratos socioeco-
noémicos, sendo os estratos sociais mais desfa-
vorecidos 0s que apresentam, ainda, maiores pre-
valéncias. De acordo com os dados especificos
da PNDS de 2006, as prevaléncias de déficit de
estatura/idade, déficit de peso/estatura, déficit de
peso/idade, excesso de peso/estatura, anemia e
deficiéncia de vitamina A em criancas menores
de cinco anos foram de 7,0%, 1,98%, 1,7%,
6,6%, 20,9% e 17,4%, respectivamente3*. Po-
rém, os povos indigenas ndo fizeram parte desses
inquéritos, o que resulta no desconhecimento das
suas condicoes de alimentacdo e nutricao.

Diante desse panorama, e considerando
a maior vulnerabilidade da populacdo indigena
em relacdo a situacao de saude, que tem no esta-
do nutricional um importante determinante,
evidenciou-se a necessidade de dados de abran-
géncia nacional sobre a situacdo nutricional dos
povos indigenas. Assim, planejou-se o desenvol-
vimento do “l Inquérito Nacional de Saude e
Nutricdo dos Povos Indigenas” (INSNPI), pesquisa
realizada entre 2008-2009°. Os resultados desse
inquérito apontaram prevaléncias de déficit de
estatura/idade, déficit de peso/idade e anemia de
26,0%, 5,9% e 51,3%, respectivamente, em crian-
cas menores de cinco anos, valores esses bem
maiores que os referidos na PNDS de 2006 sobre
o estado nutricional das criancas brasileiras ndao
indigenas. Os dados do INSNPI foram analisados
para verificar a associacdo de variaveis demo-
gréficas, socioeconémicas, sanitarias e materno-
-infantis com os déficits antropomeétricos, resulta-
dos que foram publicados posteriormente®. Con-
tudo, o INSNPI ndo considerou a diversidade eco-
l6gica, social e cultural dos povos indigenas®, o
gue é essencial para uma melhor compreensao
da ecologia e epidemiologia nutricional desses
pOVOsS.

Considerando os argumentos anteriores,

este trabalho teve por objetivo sistematizar os es-
tudos sobre o estado nutricional antropométrico
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de criancas indigenas brasileiras, com o fim de
examinar a capacidade de abordar a integralidade
dos aspectos biolégicos, antropoldgicos e eco-
l6gicos, bem como caracterizar os principais resul-
tados analiticos dos determinantes do estado
nutricional das criancas indigenas brasileiras.

METODOS

O estudo é uma revisao de artigos cien-
tificos, que inclufram nas suas amostras menores
de cinco anos, sobre o estado nutricional antro-
pomeétrico de criancas indigenas brasileiras.

Para a identificacdo dos artigos, realizou-
-se, em 10 de marco de 2013, uma busca nas ba-
ses de dados National Library of Medicine, Estados
Unidos (MedLine), e Literatura Latino-Americana
e do Caribe em Ciéncias da Saude (Lilacs) de todos
os estudos publicados no periodo de 1990 até a
data da busca.

A busca bibliogréfica foi realizada por dois
revisores por meio da intersecao dos descritores,
em lingua inglesa e portuguesa, “indios sul-ameri-
canos” e “estado nutricional”. No caso da busca
no MedLine, o descritor “Brazil" também foi
usado.

Para o computo do total de estudos iden-
tificados, foi verificada a duplicacdo deles entre
as bases de dados, sendo cada artigo contabi-
lizado somente uma vez. A partir dos estudos
identificados, selecionaram-se agueles que pare-
cessem preencher os critérios para sua incluséo,
considerando-se a leitura dos titulos e os resumos
pelos revisores. Os estudos selecionados foram
avaliados pelos revisores, levando-se em conta a
leitura e a analise criteriosa do texto completo.
Apods esta acdo os estudos classificaram-se como
excluidos ou incluidos considerando os critérios
estabelecidos para esses fins (Quadro1).

Os artigos classificados como incluidos
foram caracterizados segundo o autor e o ano
de publicacdo, procedéncia académica dos auto-
res, grupos estudados e localizacdo, amostra,
indices antropométricos utilizados, uso de outros
métodos de avaliacdo do estado nutricional
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Quadro 1. Critérios para inclusdo e exclusao dos estudos, que inclufram nas suas amostras menores de cinco anos, sobre o estado
nutricional antropométrico de criangas indigenas brasileiras.

Parametros de analise Critérios de inclusao

Critérios de exclusdo

Tipos de estudos

Participantes
amostras menores de cinco anos

Desfechos - Escore-Z de estatura para idade
- Escore-Z de peso para estatura
- Escore-Z de peso para idade

- Estudos empiricos publicados em revistas cientificas

- Criancas indigenas brasileiras, incluindo nas suas

- Artigos de revisao

- Livros/conferéncias em congressos/teses

- Estudos realizados fora do Brasil

- Criancas nao indigenas

- |dade inapropriada (amostras de escolares, ado-
lescentes, adultos)

- Indices antropométricos nao avaliados

- Escore-Z de indice de massa corporal para idade

(bioguimica, consumo alimentar, socioeconémica,
cultural) e principais resultados analiticos. Os
artigos foram categorizados segundo o tipo de
delineamento: transversal ou longitudinal. Pos-
siveis diferencas nas referéncias de classificacao
do estado nutricional adotadas pelos pesquisa-
dores ndo foram consideradas.

RESULTADOS
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Identificaram-se 65 estudos. Apds andlise
dos titulos e resumos, foram selecionados 33, que,
aparentemente, preenchiam os critérios de inclu-
sado. Com a leitura na integra, foram classificados
como incluidos um total de 23 artigos, que, ade-
quadamente, preenchiam todos os critérios de
inclusdo. O fluxo do nimero de estudos excluidos
e incluidos encontra-se no Quadro 2.

O Anexo mostra a caracterizacao dos
estudos quanto aos parametros adotados. Dos
23 artigos incluidos’??, 21 apresentam desenho
transversal’-?’, e dois, desenho longitudinal?®?.
Trés'317.26 dos estudos transversais consideraram
mais de um inquérito, analisando a evolucao do
estado nutricional em diferentes momentos.

Considerando a procedéncia dos autores,
verifica-se que apenas sete trabalhos'19:2427.2
foram desenvolvidos por pesquisadores vinculados
a uma Unica instituicdo. A maioria dos estudos tem
autores de regides diferentes do Pais®10.12:15.17.20-22.28
com vinculos com instituicdes das regides Sul e

Sudeste, principalmente. Apenas um estudo? tem
autor da regiao Nordeste. Destacam-se com maior
guantidade de estudos a Fundacdo Osvaldo Cruz
(Rio de Janeiro), a Universidade Federal de Santa
Catarina, a Universidade Federal do Rio de Janeiro
e a Universidade Federal de Séo Paulo.

As aldeias estudadas localizaram-se, princi-
palmente, naregido Centro-Oeste’:%11-15.17.19.21.24.27-29,
desses estudos, quatro®'>'9?7 estudaram, tam-
bém, aldeia da regido Norte. Além dos men-

Quadro 2. Estudos excluidos e incluidos na revisdo de artigos
sobre o estado nutricional antropométrico de crian-
cas indigenas brasileiras (estudos incluindo nas suas
amostras menores de cinco anos).

Etapas/critérios de exclusdo e inclusao n° de estudos

Estudos identificados

MedLine 33
Lilacs 48
Estudos em duplicata 16
Total de estudos identificados 65

Estudos excluidos

Artigos de revisao® 1
Livros/conferéncias em congressos/teses? 15
Estudos realizados fora do Brasil®

Criancas nao indigenas® 2
Idade inapropriada?

indices antropométricos ndo avaliados® 10
Total de estudos excluidos 42
Estudos selecionados (leitura de titulos e resumos) 33
Estudos incluidos (leitura na integra) 23
Total 23

Nota: 2Leitura de titulos e resumos; PLeitura na integra.
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cionados anteriormente, outros sete traba-
lhos'0.18:2022.23.25.26 estydaram grupos localizados na
regiao Norte. No Centro-Oeste, contemplaram-
-se 0s estados de Mato Grosso’:11:12/14.15.19.24,27-29
e Mato Grosso do Sul'*'7?', Na regido Norte, Pa-
ré18,19,22,25,26’ Rondénia9,15,20,27 e AmazonaSm’ZS,
foram os estados contemplados. Nenhuma
comunidade indigena da regido Nordeste foi
estudada.

No que concerne a amostra, observa-se
que a maioria dos autores buscou incluir o total
de criancas nas faixas etarias de interesse; trés
estudos transversais’?"?? foram desenvolvidos
com quase todos os individuos da populacao-alvo,
e apenas um' com amostra probabilistica. Con-
siderando a faixa etéria, seis estudos®?!3.16.21.26
incluiram exclusivamente criancas menores de
cinco anos, e em oito”-12141517.22.2428 'de ym total

de Catorze7,11,12,14,15,17,18,20,22,24,25,27-29 foram relata_
dos resultados desagregados para criangas me-
nores de cinco anos. Ressalta-se que trés ar-
tigos'”1%20 nao incluiram criancas com idade
inferior a dois anos.

Além da avaliacdo antropométrica, ana-
lises bioquimicas foram consideradas em cinco
estudos' 151718 todos eles relacionados a
anemia, a excecao de um estudo que determinou
as concentracdes de mercurio capilar como me-
dida do consumo de peixe'®. O consumo alimentar
foi método de avaliacdo em um Unico estudo?’.
A andlise socioeconémica foi utilizada em cin-
co’&101621- o o contexto cultural nao foi consi-
derado em nenhum dos manuscritos revisados.
Ressalta-se que somente dois estudos'®?!
incluiram mais dois métodos de avaliacado do
estado nutricional, além da antropometria.

A caracterizacao dos principais resultados
analiticos dos estudos aponta que somente
cinco’®101621 dos quais trés’1%'® com analise mul-
tivariada, analisaram a influéncia de diversas
variaveis, além das bioldgicas (sexo, idade), no
estado nutricional antropométrico das criangas.
A maioria dos estudos ndo indicou o sexo da crian-
ca como discriminante do estado nutricional, seja
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para a estatura/idade, seja para o peso/estatura
ou para o peso/idade. A associacdo inversa entre
a idade da crianca e o déficit de estatura/idade
foi estabelecida em seis’ 416172122 dos 13 estu-
dos”810.11.13-17.21.22,24.25 que consideraram esse
indice. Resultado similar foi observado em
-trés14,16,26 dos ’I 'I estudos7,8,10,13-16,21,24-26 qUe
trabalharam com o peso/idade e em um'* dos dez
artigos'011.13-16.21.22.24.25 com resultados para o peso/
estatura. Mattos et al.** observaram melhores
condicbes de peso/estatura e peso/idade nas
criancas menores de 12 meses quando compa-
radas a criancas na faixa etaria entre 12 e 60
meses e maiores que 60 meses.

Anélises estatisticas entre niveis de hemo-
globina e indices antropométricos foram reali-
zadas somente em dois estudos'®', um deles"
com significancia em relagdo a estatura/idade.
Variaveis relacionadas as condicbes sanitarias e
socioecondmicas, bem como a idade materna,
estiveram associadas de maneira inversa ao estado
nutricional antropométrico em estudos com ana-
lises multiplas’'e. Outras variaveis explicativas do
estado nutricional as quais os autores prestaram
atencéo foram o acometimento por doencas
infecciosas®'®, a idade materna'® e o peso ao
nascers.

Os trés estudos'®?5%” que compararam o
estado nutricional de criancas de diferentes
aldeias indicaram melhor situacao para a estatura/
idade em uma das aldeias. Para o peso/estatura
(indice de massa corporal/idade) e peso/idade,
diferencas entre os grupos foram constatadas,
também, em dois'®?¢ desses estudos. Em geral,
criancas das populagdes de Alto Xingu'®, Mo-
roxewara®® e Gavido?” tiveram melhores indica-
dores do estado nutricional quando comparadas
as criancas de lkpeng, Paranatinga e Zord/Surui
respectivamente. Comparacdo entre criangas de
diferentes civilizacoes foi conduzida por Viera et
al.?® e constatou criancas indigenas com maior
prevaléncia de déficit de estatura/idade se com-
paradas as nao indigenas de similar vulnera-
bilidade.

Os resultados relacionados a evolucdo do
estado nutricional, analisada em trés estudos
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transversais que utilizaram varios inquéritos'?16.26
e em dois longitudinais?®?°, sdo conflitantes. Para
a estatura/idade, relataram-se diminuicoes'>? e
aumentos'?8 (um'” com o aumento condicionado
a faixa etaria e outro?® com aumento e diminuicao
para periodos de tempo diferentes). Para o peso/
estatura, um estudo'’ relatou aumento e outro?®
relatou diminuicdo, sendo a associacdo do pri-
meiro'’ condicionada a faixa etaria. Para o peso/
idade, dois estudos'??® relataram diminuicéo, e
outros dois'-* relataram aumento condicionado
a faixa etaria.

DISCUSSAO
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De fato, a investigacao dos fatores deter-
minantes da desnutricdo nas criancas é consi-
derada um tema de relevancia em saude publica.
Os estudos voltados para a andlise casuistica dos
principais agravos a saude das populagdes indi-
genas iniciaram-se na década de 1990. No Brasil,
as discussdes abordavam a influéncia das mudan-
cas sociais, ambientais e econémicas no perfil
epidemiolégico dos povos indigenas®®, inserindo
a saude indigena na saude publica ou coletiva.

Entretanto, observa-se nos resultados des-
ta pesquisa que ha um fator importante de dis-
persao das publicacdes associado ao tempo (23
anos para 23 estudos) e de concentracdo as-
sociado ao espaco nas regides Norte e Centro-
-Oeste. A descricao da procedéncia académica
dos autores também mostra concentracdo nas
regides Sul e Sudeste, o que contrasta com o pa-
norama que revela a concentracdo dos estudos
em regides diferentes. Esse cenario pode explicar
a pouca diversificacdo das etnias estudadas e
sugerir o interesse dos pesquisadores pelo tema.
Essas apreciacbes podem ser indicios das difi-
culdades que ainda persistem para o desenvol-
vimento de pesquisas com populacoes indigenas,
anteriormente descritas®'.

Outro aspecto importante constatado nes-
te estudo - a dificuldade em obter dados repre-
sentativos nos estudos de saude e nutricdo das
populacdes indigenas -, tinha sido anteriormente

http://dx.doi.org/10.1590/1415-52732014000400008

verificado em pesquisa similar com enfoque na
América Latina®, evidenciando-se a necessidade
de avancar nesse sentido. Outras questdes rela-
cionadas a padronizacdo dos estudos sobre os
procedimentos metodoldgicos na obtencéo e na
analise dos dados antropométricos ndo se tra-
taram nesta revisao. Essas questoes foram trata-
das criticamente em estudo anterior sobre o esta-
do nutricional de criancas indigenas brasileiras que
sistematizou os resultados das prevaléncias de
déficit antropométrico®.

E importante destacar, também, que foram
poucos os estudos com abordagens integrais do
estado nutricional, incluindo andlise bioquimica,
de consumo alimentar, socioeconémica e cultural,
0 que limita a compreensao dos determinantes
do estado nutricional. Portanto, indica-se a ne-
cessidade de mais pesquisas que abordem os fato-
res que permanecem pouco explorados no estudo
do processo saude-doenca em populacoes indi-
genas, sobretudo o contexto cultural/antropolé-
gico e o consumo alimentar.

Dosagens biogquimicas sdo importantes a
fim de se obterem informacdes precisas e precoces
sobre alteracdes produzidas pela insuficiéncia
e/ou excesso de consumo alimentar, como as
caréncias nutricionais especificas®>. Nesse sentido,
é importante esclarecer a contribuicdo da defi-
ciéncia de ferro/anemia no estado nutricional das
criangas indigenas, principalmente no déficit de
estatura, uma vez conhecida a associacdo entre
esses fatores** e a alta prevaléncia de anemia nas
criancas indigenas brasileiras®.

A avaliacdo do consumo alimentar fornece
indicadores indiretos do estado nutricional®. Nas
comunidades indigenas, a avaliacéo do consumo
de alimentos é importante, uma vez que existem
populagdes submetidas a transicdo cultural e ali-
mentar, o que pode levar tanto a desnutricao
guanto ao sobrepeso®®3¢. As repercussoes nega-
tivas das mudancas alimentares sobre o perfil de
crescimento fisico foram discutidas por Ribas et
al.?'. Além do abandono das praticas tradicionais,
a dependéncia do ambiente para sua manu-
tencgao e a exposicao dos povos indigenas a trans-
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formacdes socioeconémicas os colocam em
situacao de alta vulnerabilidade dietética e nutri-
cional?%3837,

O contexto cultural como fator deter-
minante do estado nutricional de populacdes
indigenas explica-se em funcdo de dois fatores:
1) a diversidade ecoldgica, social e cultural dessas
populacdes; 2) a contribuicdo negativa nas con-
dicdes de saude e de vida dessas populacoes de-
correntes do processo de aculturacao®. Além
disso, determinantes importantes do estado nutri-
cional, como os habitos alimentares, as praticas
de cuidado, a amamentacdo e o desmame,
apresentam uma alta dimensao cultural entre as
sociedades indigenas®*’.

Apesar das limitacdes anteriores, os estu-
dos aqui sistematizados fornecem resultados ana-
liticos relevantes que possibilitam tracar um pano-
rama da influéncia de determinantes no estado
nutricional das criancas indigenas brasileiras,
considerando o modelo conceitual da desnutricdo
na infancia proposto pelo Fundo das Nacdes Uni-
das para a Infancia®e as assimetrias com os resul-
tados do INSNPI>8, Percebe-se, primeiramente, de
maneira semelhante, nos manuscritos sistema-
tizados e no INSNPI®, que enquanto o sexo da
crianca nado representou fator discriminante do
estado nutricional, a idade da crianca associou-
-se de maneira inversa a ocorréncia de desnu-
tricdo, principalmente da baixa estatura, e, a
seguir, do déficit de peso/idade. Converge com
esses resultados o de uma analise que constatou
os dois primeiros anos de vida como o principal
momento do déficit de crescimento, com inicio
pouco antes da concepcao, considerando criancas
de grupos populacionais nao indigenas obser-
vadas em 54 inquéritos demogréficos de paises
de ingressos baixos e médios®. Explicam-se esses
resultados por ser essa a fase da vida que cor-
responde ao periodo mais dinamico do cresci-
mento, com grande vulnerabilidade as condicoes
ambientais relacionadas aos padrées alimentares
e ao perfil de morbidade. Se ndo corrigidos até o
segundo ano de vida, os efeitos gerados pela

Rev. Nutr., Campinas, 27(4):473-488, jul./ago., 2014

ESTADO NUTRICIONAL DE CRIANCAS INDIGENAS | 479

desnutricdo crénica infantil podem ser perma-
nentes e irreparaveis, com consequéncias na mor-
bimortalidade, da infancia até a vida adulta®®-,
justificando a importancia das evidéncias ante-
postas para a tomada de decisdes e formulacao
de agbes precoces.

Embora poucos estudos da presente revi-
sao tenham incluido analises estatisticas multiva-
riadas, variaveis que caracterizam vulnerabilidade
socioecondmica mostraram-se associadas a des-
nutricdo, semelhantemente aos resultados do
INSNPIe. Essas sdo condi¢des que produzem priva-
coes das necessidades basicas de vida, como
alimentacdo, salde, saneamento e educacéao,
com restricdes no consumo alimentar e elevada
carga de morbidade, prejudicando o potencial de
crescimento na infancia*. Nesse contexto,
melhorias nas condicoes do ambiente social e
econdmico devem ser prioridades relacionadas as
guestdes de saude das populacdes indigenas.

Apesar da impossibilidade de se posicionar
por meio dos resultados deste trabalho sobre o
peso ao nascer e 0 acometimento por doencas
infecciosas, cabe ressaltar que os resultados do
INSNPI indicaram prevaléncias maiores de desnu-
tricdo nas criangas nascidas com baixo peso e
naquelas hospitalizadas nos ultimos 12 meses®. E
meritério comentar, também, que nenhum dos
trabalhos sistematizados abordou as praticas de
cuidados e 0 acesso aos servicos primarios de
saude, fatores que exercem notével impacto nos
indicadores de salude e de nutricdo das crian-
cas¥4s,

Ainda, destaca-se, entre os resultados des-
ta pesquisa, a ocorréncia de diferencas no estado
nutricional de criancas de diferentes etnias. Consi-
derando que o INSNPI verificou maiores preva-
léncias de desnutricdo na regiao Norte®, sugere-
-se que sejam as etnias dessa regiao as mais vulne-
raveis. A constatacao desse panorama preliminar
mostra grande relevancia, pois, apesar de o Brasil
apresentar uma das maiores diversidades sociais
das Américas, a relacao entre etnicidade e saude
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tem sido pouco explorada. Além disso, outros
desafios reconhecidos relacionam-se a capacidade
das pesquisas de lidar com grandes diferencas
socioculturais, incluindo cosmologias, linguas,
formas de subsisténcia, organizacao social e siste-
mas politicos proprios*¢-48. No INSNPI, ressalta-
-se, ainda, a necessidade de considerar as trans-
formacdes ambientais, socioeconémicas, culturais
e relativas aos estilos de vida que se verificam, de
maneira heterogénea, em praticamente todas as
terras indigenas do Pais®.

Nessa conjuntura de desafios, aborda-se,
na literatura, o impacto que nas condicoes de
saude e nutricdo tém as mudancas socioecond-
micas, culturais e ambientais que vém experimen-
tando os povos indigenas no Brasil®'. Nesse qua-
dro de transformacdes, a restricdo territorial, o
progressivo esgotamento dos recursos naturais e
o comprometimento das atividades de subsis-
téncia, com consequéncias negativas na diversi-
dade alimentar, aparecem como elementos co-
muns®>¥’. A instabilidade na producao de alimen-
tos soma-se, ainda, a homogeneidade nas pre-
carias condicoes de saneamento, baixas cobertu-
ras dos servicos de satide, deficiéncias nos servicos
de saude de atencéo primaria e um perfil de mor-
bimortalidade caracterizado por frequéncias ele-
vadas de doencas infecciosas e parasitarias que
influenciam negativamente o estado nutri-
cional>®1237 - Assim, evidencia-se a necessidade
de reforcar as acdes que melhorem o acesso as
terras e a assisténcia a saude, ao saneamento
basico e a educacado das familias indigenas, com
respeito a cultura indigena.

E importante enfatizar que os resultados
deste trabalho nao permitem uma caracterizacao
nacional nem generalista no tocante ao estado
nutricional das criancas indigenas brasileiras. Pos-
sibilitou, porém, tracar um panorama do conhe-
cimento sobre fatores determinantes, podendo
subsidiar tanto as decisdes de pesquisas futuras,
quanto a definicdo de politicas publicas. Nesse
contexto, cabe ressaltar a importancia de com-
preender como a diversidade étnica, geogréfica,
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ecoldgica, cultural e social dos povos indigenas
relaciona-se com outros determinantes interme-
diarios do estado nutricional gue ndo apresentam
significado uniforme em contextos interculturais,
como os fatores socioeconémicos, e como in-
fluencia determinantes imediatos, como o consu-
mo alimentar e as praticas de cuidados. A conso-
lidacdo e a ampliacdo do Sistema de Vigilancia
Alimentar e Nutricional Indigena podem ser
estratégicos para esses fins.

CONCLUSAO

Com este trabalho, foi possivel produzir
um importante conjunto de dados sobre o perfil
do estado nutricional de criancas indigenas, com
enfoque principal nos fatores determinantes,
delimitando a influéncia da idade da crianca, das
condicdes socioecondmicas e a maior vulnera-
bilidade de algumas etnias quando comparadas
a outras. E importante ressaltar, nesse sentido,
gue o delineamento de futuras pesquisas deve
considerar fatores pouco estudados como o con-
sumo alimentar, o estado nutricional de micronu-
trientes, o adoecimento por doencas infectopa-
rasitarias, as praticas de cuidados e 0 acesso a as-
sisténcia primaria de saude, bem como a influén-
cia étnico-cultural no estado nutricional e na sua
rede causal. Para que os estudos possam apreen-
der a sociodiversidade prépria dos povos indige-
nas e a influéncia dos contextos locais, é neces-
séria a desconcentracao geogréfica dos estudos
e da procedéncia académica dos pesquisadores.
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CARACTERISTICAS DOS ARTIGOS, QUE INCLUIRAM NAS SUAS AMOSTRAS MENORES DE CINCO ANOS, SOBRE O ESTADO
NUTRICIONAL ANTROPOMETRICO DE CRIANCAS INDIGENAS BRASILEIRAS

1de6
Procedéncia Grupos o Outros
Autor, ano  académica dos estudados e Amostra Indices ) métodos de  Principais resultados analiticos
autores localizacdo antropometricos avaliacdo
Estudos de desenho transversal
Ferreira - Fundacao Povo Xavante 242 criancas E/I, P/E, P/l Socioeco- - Maior prevaléncia de déficit de
etal., Oswaldo Cruz (aldeia de <10 anos némica E/l (andlise bivariada) nas crian-
20127 (Rio de Janeiro) Pimentel (94,3% das cas do sexo feminino, diferenca
- Universidade Barbosa) em criangas da ndo encontrada para o P/I
do Estado do ~ Mato Grosso aldeia) - Sem diferencas entre os indices
Rio de Janeiro 242 criancas E/I e P/l segundo a idade das cri-
- Universidade <5. anos ancas (anélise bivariada)
Federal do Rio (cr|aAngas com - Variabilidade do escore-Z de E/I
de Janeiro parametrcl)s. (anélise multivariada) explicado
antropométricos) ) :
pela idade das criancas e pro-
porcao de adultos na familia
(entre as criancas <2 anos), IMC
materno (entre as criancas <2 e
<5 anos), posse de bens e esta-
tura materna (entre as criancas
>5 anos)
- Andlises estatisticas para P/E nao
foram realizadas, nem multiva-
riadas para P/I
Kihl et al., - Universidade Povo Kaingang 141 criancas E/, P/E, P/, Socioeco- - Maior prevaléncia de déficit de
20098 Estadual do (aldeias Sede ou <5 anos (96% IMC/I némica E/l e P/l em criancas com baixo
Centro-Oeste  Campina, Agua das criancas da peso ao nascer (<2.500 g)
- Universidade ~ Santa, Paiol aldeia) - Maior déficit de P/I em criancas
Federal de Queimado, que habitavam construcdes com
Santa Catarina Fazenda ou paredes feitas de material nio
- Universidade Trevo e Mato duravel
Federal de Branc?) em - Sem diferencas entre os indices
Pelotas Parana E/l e P/l segundo o sexo e a ida-
de das criancas, variaveis de mor-
bidade (diarreia, pneumonia) e
caracteristicas maternas (escola-
ridade, idade, estado civil)
- Andlises estatisticas para P/E e
IMC/I ndo foram realizadas
Orellana - Fundacao Povos Surui, 336 criancas E/l, P/E, P/, - - Sem diferencas entre os indices
etal, Oswaldo Cruz  Xavante e Wari’ <5 anos IMC/I antropométricos segundo o
2009° (Manaus) em Rondbnia e  (buscou-se sexo das criancas
- Fundacao Mato Grosso incluir nas
Oswaldo Cruz analises a

(Rio de Janeiro)
- Universidade
Federal do Rio
de Janeiro
- Universidade
Federal de
Santa Catarina

totalidade das
criancas nas
faixas etarias
de interesse,
sem especificar
o total de
criancas)
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Procedéncia Grupos o Outros
Autor, ano  académica dos  estudados e Amostra Ind|cels ) métodos de  Principais resultados analiticos
autores localizacédo antropometricos avaliacdo
Carvalho- - Fundacao Povos de 242 criancas E/l, P/E, P/l Bioguimica - Menores escores-Z de P/E e P/I
-Costa et Oswaldo Cruz descendéncia 6 - 84 meses (anemia), em criancas com Giardia lamblia
al., 2007'°  (Rio de Janeiro) Tukano Oriental (criancas ndo Socioeco- (analise multivariada: controle
- Universidade  (Tukano, Pira-  atendidas em nomica para idade, sexo, renda familiar e
do Estado do  tapuya, Desana) Centro infeccdes por Ascaris lumbricoides
Rio de Janeiro e Aruak Comunitario, e ancilostomideos), diferenca
(Baniwa, Bare, de um total de nao encontrada para a E/I
Tariana) 720) - Sem associacao entre os niveis
(populacao Nao de hemoglobina e indices antro-
urbana de Santa probabilistica pométricos
Isabel do Rio
Negro) em
Amazonas
Mondini et - Universidade ~ Povo Kamaiurd 112 criancas E/l, P/E Bioquimica - Escores-Z de E/l e P/E, bem como
al., 2007""  Federal de Sao (aldeias de <120 meses (anemia) da prevaléncia de déficit de E/I,
Paulo Morena e do (sem distincao sem diferencas segundo o sexo
Ipavu) em Mato para <5 anos) e idade das criancas
Grosso (30,77% da - Andlises estatisticas entre niveis
populacéo) de hemoglobina e indices antro-
pométricos nao foram realizadas
Leite et al., - Universidade Povo Wari’ Primeira avalia- E/l, P/E, P/l - - Menores escores-Z de E/l e P/l
20072 Federal de (aldeia Santo ¢ao: 111 crian- logo apds a estacdo das chuvas
Santa Catarina André) em gas <10 anos, (segundo inquérito), diferenca
- Fundacao Mato Grosso 60 criangas nao encontrada para o P/E
Oswaldo Cruz <5 anos Segun-
(Rio de Janeiro) da avaliacéo:
108 criancas
<10 anos, 60
criancas
<5 anos (bus-
cou-se incluir
nas analises a
totalidade das
criancas nas fai-
xas etéarias de in-
teresse, sem es-
pecificar o total
de criancas)
Picoli et - Universidade de Povos Kaiowé e 137 criangas E/, P/l - - Sem diferencas entre os indices
al.,, 2006  S&o Paulo Guarani <5 anos antropométricos segundo o
- Universidade  (4rea Indigena sexo e idade das criancas, e a
Estadual de Caarapo) em Probabilistica escolaridade materna
Paulista Julio Mato Grosso do
de Mesquita sul
Filho
- Universidade
Federal de

Mato Grosso
do Sul
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Procedéncia Grupos o Outros
Autor, ano  académica dos  estudados e Amostra Ind|cels ) métodos de  Principais resultados analiticos
autores localizacdo antropometricos avaliacdo
Leite et al., - Universidade Povo Xavante 227 criangas E/l, P/E, P/l - - Maiores prevaléncias de déficit
2006™ Federal de (aldeia Séo <10 anos de E/I, P/E e P/Ino grupo de crian-
Santa Catarina José) em Mato 123 criancas cas <5 anos do que no grupo
- Fundacéo Grosso <5 anos de criancas <10 anos (andlise
Oswaldo Cruz (13,37% da po- nao estatistica)
(Rio de Janeiro) pulacao)
- Universidade
Federal do Rio
de Janeiro
Orellana - Fundacdo Povo Suruf 293 criancas B/, P/E, P/ Bioguimica - Sem diferencas entre os indices
etal., Oswaldo Cruz (reserva <10 anos75 (anemia) antropométricos segundo o
2006 (Manaus) Indigena Sete  criangas <5 sexo e idade das criancas
- Fundacao de Setembro)  anos (21,25% - Andlises estatisticas entre niveis
Oswaldo Cruz em Rondénia  das criancas de hemoglobina e indices antro-
(Rio de Janeiro) e Mato Grosso <10 anos) pométricos nao foram realizadas
Menegolla - Universidade  Povo Guarita 583 criancas E/, P/E, P/l Socioeco- - Maior prevaléncia de déficit de
etal., do Vale do Rio em Rio <5 anos némica E/I quando (anéalise multiva-
2006' dos Sinos Grande do Sul  Nao riada): 1) agua para alimentacéo
- University of probabilistica coletada em fonte, poco ou rio;
East Anglia 2) néo disponibilidade de gela-
deira; 3) maes <16 anos ao nas-
cimento da crianca mais velha
entre os filhos menores de 5
anos; 4) mae analfabeta; sem
diferencas segundo o destino
dos dejetos e o numero de fi-
lhos <5 anos

- Maiores prevaléncias de déficit
de E/I (anélise bivariada) nas
criancas do sexo masculino e nas
criangas 1-2 anos (<1 ano e >3
anos foram as outras categorias
de analise)

- Andlises estatisticas para P/E e P/I
foram realizadas somente em re-
lacao a sexo e idade, com me-
nor prevaléncia de déficit de P/I
em criancas =3 anos (<1 ano e
>3 anos foram as outras cate-
gorias de analise), diferencas
nao encontradas para o P/E
(anélises bivariadas)

Morais et - Universidade  Povo Teréna Primeira E/l, P/E, P/l Bioquimica - Aumento, entre a primeira e se-
al., 20057  Federal de Sdo (aldeias Limdo  avaliacdo: 61 (anemia) gunda avaliacdo, dos escores-Z
Paulo Verde e Cérrego criancas <24 de P/l e P/E nas criancas <24 me-
- Universidade Seco) em Mato meses, 84 ses, e dos escores Z de P/l e E/I
Federal do Grosso do Sul  criancas >24 e nas criancas >24 e <60 meses
Mato Grosso <60 meses,

do Sul

108 criancas
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Procedéncia Grupos o Outros
Autor, ano  académica dos  estudados e Amostra Indices ) métodos de  Principais resultados analiticos
autores localizacédo antropométricos avaliacdo
>60 e <120 - Na primeira avaliacdo, menor
meses (todas as prevaléncia de déficit de E/I nas
criancas <5 criangas >60 e <120 meses
anos das - Na segunda avaliagdo, menores
aldeias)segunda escores-Z de E/I nas criancas ané-
avaliacao: 54 micas de idade >24 e <60 me-
criancas <24 ses (<24 meses, =24 e <60, >60
meses, 69 e <120 meses foram as faixas
criancas >24 e etdrias analisadas) (outras anali-
<60 meses, ses estatisticas nao significativas)
121criancas
>60 e <120
meses (90%
das criancas
<10 anos das
aldeias)
Dérea et - Universidade Povo 203 criancas P/ Bioquimica - Sem correlacdo entre o P/l e o
al., 2005 de Brasilia Munduruku <120 meses (mercurio consumo de peixe
- Instituto (aldeias Kuburua (sem distincdo capilar:
Brasileiro do e Cururu) Povo  para <5 anos) marcador de
Meio Ambiente Kayabi (aldeia  N&o consumo de
(Brasilia) Kayabi) em Pard probabilistica peixe)
Fagundes - Universidade Povo Xingu 164 criancas E/l, P/I, IMC/I - - Maiores escores-Z de E/I, P/l e
etal., Federal de Sao (aldeias Alto- 24-117 meses IMC/I nas criancas do Alto Xingu
2004 Paulo Xingu e do (sem distincao - Maior prevaléncia de déficit de
lkpeng) em para <5 anos) E/l nas criancas do lkpeng
Mato Grosso e (95 criancas da
Para aldeia
alto-Xingu e
69 criancas da
aldeia do
lkpeng)
Nao
probabilistica
Escobar et - Universidade  Povo Wari’ 131 criangas E/I, P/E, P/l - - Maior prevaléncia de déficit de
al., 20032°  Federal de (aldeias Bom 24-120 meses P/l em criancas do sexo masculi-
Rondodnia Futuro, Santo  (sem distincao no, diferenca nao encontrada
- Universidade ~ André e do para <5 anos) para a E/l nem para o P/E
Federal do Rio  Posto Indigena  (76% das
de Janeiro Lage) em criangas das
- Fundacao Rondoénia aldeias)
Oswaldo Cruz
(Rio de Janeiro)
Ribas et - Universidade  Povo Teréna 100 criancas E/l, P/E, P/l Consumo - Maiores prevaléncias de déficit
al., 20012"  Federal do (aldeia Cérrego <59 meses alimentar, de E/I e P/l em criancas do sexo
Mato Grosso ~ do Meio) em  (97,1% das socioeco- masculino
do Sul Mato Grosso do criancas da nomica - Maior prevaléncia de déficit de
- Universidade Sul aldeia) P/E em criancas do sexo femini-
Catolica Dom no
Bosco
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Autor, ano

Procedéncia
académica dos
autores

Grupos
estudados e
localizacdo

Amostra

Outros
métodos de
avaliacdo

indices
antropométricos

Principais resultados analiticos

Capelli et
al., 2001

Viera et
al., 2000%

Mattos et
al., 1999%

Xavier et
al., 1998%

Martins et
al., 19942

- Universidade
de Sao Paulo

- Universidade
lguacu

- Fundacao
Osvaldo Cruz
(Rio de Janeiro)

- Universidade
Federal do Rio
de Janeiro

- Universidade
Estadual do
Rio de Janeiro

- Universidade
Federal de Sao
Paulo

- Universidade
Federal do Para

- Universidade
Federal do Para

Povo Parkatéjé
(aldeia
Mae-Maria) em
Para

Povo Tikuna
Povos
Ribeirinhos em
Amazonas

Povos Aueti,
Calapalo,
Camaiura,
Coicuro,
lualapiti,
Matipu-
Nafuqua,
Meinaco, Uaura
e Trumai (aldeias
do Alto Xingu)
em Mato Grosso

Povo Parakana
(aldeias
Paranatinga e
Maroxewara)
em Para

Povo Parakana
(aldeias

104 criancas
<10 anos 67
criangas <5
anos (todas as
criancas da
aldeia)

1575 criancas
0-12 anos (sem
distincao para
<5 anos) (bus-
cou-se incluir
nas andlises a
totalidade das
criancas nas fai-
xas etérias de in-
teresse, sem es-
pecificar o total
de criancas)

172 criancas
<10 anos 103
criangas

<5 anos

Nao
probabilistica

94 criangas
<10 anos (sem
distingcdo para
<5 anos) (todas
as criancas da
aldeia)

80 criancas
<5 anos

E/, P/E -

E/, P/E -

E/, P/E, P/l -

E/, P/E, P/l -

E/l, P/E, P/l -

- Maior prevaléncia de déficit de
E/l no grupo de criancas 6-11
meses do que nos grupos de crian-
¢as 12-23 meses e 24-59 meses,
bem como no grupo de criancas
12-23 meses do que nos grupos
de criancas 24-59 meses (analises
nao realizadas para P/E e P/l)
(todas as analises descritivas)

Maior prevaléncia de déficit de
E/I no grupo de criancas <2 anos
do que nos grupos de criancas
2-5 anos e 6-9 anos

Prevaléncias inexpressivas de défi-
cit de P/E em todas as faixas eta-
rias (todas as analises descritivas)

Maiores prevaléncias de déficit
de E/I nas criancas Tikuna quan-
do comparadas as criancas
nao-Tikuna

Andlises estatisticas para P/E nao
foram realizadas

- Maiores escores-Z de P/E e P/lem
criancas <12 meses quando
comparadas a criangas 12-60
meses e >60 meses

- Escores-Z de E/I sem diferencas
segundo a idade das criancas

Sem diferencas entre os indices
antropométricos segundo a ida-
de das criancas

Menores escores-Z de E/I, P/E e
P/l nas criancas de Paranatinga
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Procedéncia Grupos o Outros
Autor, ano  académica dos  estudados e Amostra Ind|cels ) métodos de  Principais resultados analiticos
autores localizacédo antropometricos avaliacdo
Paranatinga e Evolucéo - Menores escores-Z de P/l nas
Maroxewara) nutricional: 70 criangas do sexo feminino e de
em Para (27,9% das 6-24 meses
criancas das - Maior incremento dos escores-Z
aldeias) de P/I nas criancas do sexo femi-
nino, de 6-24 meses e com maior
grau de desnutricdo (outras andli-
ses estatisticas nao significativas)
Santos et - Fundacio Povo Tupi- 477 criangas E/I, P/E, P/l - - Menor prevaléncia de déficit de
al., 199177  Oswaldo Cruz Mondé (aldeias <10 anos (sem E/l nas criancas da tribo Gaviao
(Rio de Janeiro) Gaviao, Suruf e distincao para do que nas criancas das tribos
Zord) em <5 anos) Zord e Surui, diferenca nao en-
Rondbnia e (buscou incluir contrada para o P/E nem para o
Mato Grosso nas analises a P/l
totalidade das
criancas nas
faixas etarias
de interesse,
sem especificar
o total de
criancas)
Estudos de desenho longitudinal
Morais et - Universidade ~ Povo Alto Xingu 1974-1977: 81 E/I, P/E, P/l - - 1974-1977: diminuicdo dos es-
al., 2003 Federal de Sao (aldeia Arudk,  criancas 1-4 cores-Z de P/l e P/E; aumento dos
Paulo Arudk, Tupi, anos1980: 264 Escores-Z de E/I
- Universidade Trumai) em criancas (28 - 1980-1992: manutencao dos es-
Federal da Mato Grosso criancas <1 cores-Z de P/l e P/E; diminuicao
Bahia ano; 117 entre dos escores-Z de E/I
1e <5anos,
117 entre5e
10 anos)1992:
172 criancas
(25 criancas <1
ano; 78 entre 1
e <5 anos, 69
entre 5e 10
anos
Morais et - Escola Paulista Povos Aueti, 335 criancas P/E - - Sem diferencas segundo o sexo
al, 1990%  de Medicina Calapalo, <11 anos (sem das criancas
Camaiura, distingdo para
Coicuro, <5 anos)
lualapiti,
Matipu-
Nafuqua,

Meinaco, Uaura
e Trumai (aldeias
do Alto Xingu)

em Mato Grosso

Nota: F/I: Estatura para Idade; P/E: Peso para Estatura; P/I: Peso para Idade; IMC/I: indice de Massa Corporal para Idade.

Observacoes: Leite et al."? e Morais et al."’: estudos transversais formados por dois inquéritos com analises da evolucdo do estado nutricional.
Martins et al.?: estudo transversal formado por trés inquéritos com anélise da evolucdo do estado nutricional. Morais et al.?%: estudo longitudinal
com analise da evolucao do estado nutricional de criancas nascidas em 1974-1977; 1980; 1992. Morais et al.?°: estudo longitudinal com analise
prospectiva em pelo menos um ano entre 1974 e 1980.
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Escopo e politica

A Revista de Nutri¢do/Brazilian Journal of
Nutrition é um periodico especializado que publica artigos
gue contribuem para o estudo da Nutricdo em suas diversas
subéreas e interfaces. Com periodicidade bimestral, esta
aberta a contribuicdes da comunidade cientifica nacional e
internacional.

Os manuscritos podem ser rejeitados sem comen-
tarios detalhados apds analise inicial, por pelo menos dois
editores da Revista de Nutrigdo, se os artigos forem consi-
derados inadequados ou de prioridade cientifica insuficiente
para publicacdo na Revista.

O Conselho Editorial ndo se responsabiliza por
conceitos e imagens emitidas em artigos assinados.

Categoria dos artigos

A Revista aceita artigos inéditos em portugués,
espanhol ou inglés, com tftulo, resumo e termos de indexa-
¢ao no idioma criginal e em inglés, nas seguintes categorias:

Original: contribuices destinadas a divulgacao
de resultados de pesquisas inéditas, tendo em vista a
relevancia do tema, o alcance e o conhecimento gerado
para a area da pesquisa (limite maxime de 5 mil palavras).

Especial: artigos a convite sobre temas atuais
(limite maximo de 6 mil palavras).

Revisao (a convite): sintese de conhecimentos
disponiveis sobre determinado tema, mediante andlise e
interpretacao de bibliografia pertinente, de modo a conter
uma analise critica e comparativa dos trabalhos na area,
gue discuta os limites e alcances metodoldgicos, permitindo
indicar perspectivas de continuidade de estudos naguela
linha de pesquisa (limite maximo de 6 mil palavras). Serao
publicados até dois trabalhos por fasciculo.

Comunicacdo: relato de informagoes sobre temas
relevantes, apciado em pesquisas recentes, cujo mote seja
subsidiar o trabalho de profissionais que atuam na area,
servindo de apresentacac ou atualizacdo sobre o tema
(limite maximo de 4 mil palavras).

Nota Cientifica: dados inéditos parciais de uma
pesquisa em andamento (limite maximo de 4 mil palavras).

Ensaio: trabalhos que possam trazer reflexao e
discussao de assunto que gere questionamentos e hipoteses
para futuras pesquisas (limite maximo de 5 mil palavras).

Secdo Tematica (a convite): secio destinada a
publicacao de 2 a 3 artigos coordenados entre si, de dife-
rentes autores, e versando scbre tema de interesse atual
(maximo de 10 mil palavras no total).
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Categoria e a area tematica do artigo

Os autores devemn indicar a categoria do artigo e a
drea tematica, & saber: alimentacao e ciéncias sociais,
avaliacdo nutricional, bioquimica nutricional, dietética,
educacao nutricional, epidemiologia e estatistica, micronu-
trientes, nutricdo clinica, nutricdo experimental, nutricio e
geriatria, nutricao materno-infantil, nutrico em produgdo
de refeicges, politicas de alimentacao e nutricao e salde
coletiva.

Pesquisas envolvendo seres vivos

Resultados de pesquisas relacicnadas a seres
humanos e animais devem ser acompanhados de copia de
aprovacao do parecer de um Comité de Etica em pesquisa.

Registros de Ensaios Clinicos

Artigos com resultados de pesquisas clinicas devem
apresentar um numero de identificacdo em um dos Registros
de Ensaios Clinicos validados pelos critérios da Organizacao
Mundial da Satde (OMS) e do Intemational Committee of
Medlical Journal Editors (ICMJE), cujos enderegos estao
disponiveis no site do ICMJE. O nimero de identificacdo
deverd ser registrado ao final do resumo.

Procedimentos editoriais

Autoria

A indicacao dos nomes dos autores logo abaixo do
titulo do artigo é limitada a 6. O crédito de autoria devera
ser baseado em contribuicdes substanciais, tais como
concepcao e desenho, ou andlise e interpretacac dos da-
dos. Nao se justifica a inclusac de nomes de autores cuja
contribuicdo nao se enquadre nos critérios acima.

Os manuscritos devem conter, na pagina de iden-
tificacao, explicitamente, a contribuicao de cada um dos
autores.

Processo de julgamento dos manuscritos

Todos os outros manuscritos sé iniciardo o processo
de tramitacdo se estiverem de acordo com as Instrucoes
acs Autores. Caso contrério, serao devolvidos para ade-
quacao as normas, inclusao de carta ou de outros docu-
mentos eventualmente necessarios.

Recomenda-se fortemente que o(s) autor(es) bus-
que(m) assessoria linguistica profissional (revisores efou
tradutores certificados em lingua portuguesa e inglesa) antes
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de submeter(em) originais que possam conter incorrecoes
e/ou inadequactes morfoldgicas, sintaticas, idiomaticas ou
de estilo. Devem ainda evitar o uso da primeira pessoa
“meu estudo...”, ouda primeira pessoa do plural “perce-
bemos....", pois em texto cientifico o discurso deve ser
impessoal, sem juizo de valor e na terceira pessoa do singular.

Originais identificados com incarrecdes e/ou inade-
quacoes morfolégicas ou sintaticas serdo devolvidos
antes mesmo de serem submetidos a avaliagdo gquanto
ao mérito do trabalho e a conveniéncia de sua publicacao.

Pré-andlise: a avaliacao é feita pelos Editores
Cientificos com base na originalidade, pertinéncia, qualidade
académica e relevancia do manuscrito para a nutricao.

Aprovados nesta fase, os manuscritos serdo enca-
minhados aos revisores ad hoc selecionados pelos editores.
Cada manuscrito sera enviado para dois revisores de
reconhecida competéncia na tematica abordada, podendo
um deles ser escolhido a partir da indicacdo dos autores.
Em caso de desacordo, o original serd enviado para uma
terceira avaliacao.

Os autores devem indicar trés possiveis revisores
para o manuscrito. Opcionalmente, podem indicar trés
revisores para os quais nao gostaria que seu trabalho fosse
enviado.

Todo processo de avaliacdo dos manuscritos
terminara na segunda e ultima verséo.

O processo de avaliagao por pares é o sistema de
blind review, procedimento sigiloso quanto a identidade
tanto dos autores quanto dos revisores. Por isso os autores
deverdo empregar todos os meios possiveis para evitar a
identificacao de autoria do manuscrito.

Os pareceres dos revisores comportam trés pos-
sibilidades: a) aprovacao; b) recomendacio de nova analise
<) recusa. Em quaisquer desses cascs, o autor serd comu-
nicado.

Os pareceres sao analisados pelos editores, que
propdem ao Editor Cientifico a aprovacdo ou nao do
manuscrito.

Manuscritos recusados, mas com a possibilidade
de reformulacéo, poderao retornar como novo trabalho,
iniciando outro processo de julgamento.

Conflito de interesse

No caso da identificacdo de conflito de interesse
da parte dos revisores, o Comité Editorial encaminhara o
manuscrito a outro revisor ad hoc.

Manuscritos aceitos: manuscritos aceitos pode-
rdo retornar aos autores para aprovacdo de eventuais

alteracoes, no processo de editoracdo e normalizacao, de
acordo com o estilo da Revista.

Provas: serao enviadas provas tipograficas aos
autores para a correcao de erros de impressao. As provas
devem retornar ao Nticleo de Editoracao na data estipulada.

QOutras mudancas no manuscrito original ndo serdoc aceitas
nesta fase.

Publicacdo em inglés: em caso de aprovacao, os
artigos indicados pelo Conselho Editorial serdo publicados
na versao em inglés. Nestes casos para que 0 manuscrito
seja publicado, os autores deverao providenciar sua versao
completa (tal como aprovado) para o inglés, arcando com
os custos de sua traducdo. Para assegurar a gualidade e
uniformidade dos textos traduzidos para a Lingua Inglesa,
esse trabalho deverd ser realizado, necessariamente, por
um tradutor altamente capacitado e com experiéncia
comprovada na versao de textos cientificos, indicados e
credenciados junto a Revista.

Preparo do manuscrito

Submissdo de trabalhos

Serao aceitos trabalhos acompanhados de carta
assinada por todos os autores, com descricao do tipo de
trabalho e da area temética, declaracéo de que o trabalho
esta sendo submetido apenas a Revista de Nutricdo e de
concordancia com a cessao de direitos autorais e uma carta
sobre a principal contribuicao do estudo para a area.

Caso haja utilizacdo de figuras ou tabelas publi-
cadas em outras fontes, deve-se anexar documento que
ateste a permissdo para seu uso.

Enviar os manuscritos via site <http:/www.scielo.
br/rn>, preparados em espaco entrelinhas 1,5, com fonte
Arial 11. O arquivo devera ser gravado em editor de texto
similar ou superior a versao 97-2003 do Word (Windows).

E fundamental que o escopo do artigo nao con-
tenha qualquer forma de identificacdo-da autoria, o
que inclui referéncia a trabalhos anteriores do(s) autor(es),
da instituicdo de origem, por exemplo.

O texto devera contemplar o nimero de palavras
de acordo com a categoria do artigo. As folhas deverdo ter
numeracao personalizada desde a folha de rosto (que deve-
ra apresentar o nimero 1). O papel deverd ser de tamanho
A4, com formatacdo de margens superior e inferior (fio
minimo 2,5cm), esquerda e direita (no minimo 3cm).

Os artigos devem ter, aproximadamente, 30 refe-
réncias, exceto no caso de artigos de revisao, que podem
apresentar em torno de 50. Sempre que uma referéncia
possuir o nimero de Digital Object Identifier (DOI), este
deve ser informado.

O texto do artigo devera empregar fonte colorida
(cor azul) ou sublinhar, para todas as alteraces, juntamente
com uma carta ao editor, reiterando o interesse em publicar
nesta Revista e informando quais alteragdes foram pro-
cessadas no manuscrito. Se houver discordancia quanto as
recomendacdes dos revisores, o(s) autor(es) deverdo
apresentar os argumentos que justificam sua posicao.
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0 titulo e o codigo do manuscrito deverao ser especifi-
cados.

Versao reformulada: a versdo reformulada
devera ser encaminhada via <http/maww.scielo.br/rn>. O(s)
autor(es) devera(do) enviar apenas a ultima versao
do trabalho.

Pagina de rosto deve conter

a) titulo completo - deve ser conciso, evitando
excesso de palavras, como “avaliacdo do....”, "conside-

racoes acerca de..." ‘estudo exploratorio....”;

b) short title com até 40 caracteres (incluindo
espacos), em portugués (ou espanhol) e inglés;

¢) nome de todos os autores por extenso, indicando
a filiacao institucional de cada um. Sera aceita uma Gnica
titulagao e filiacdo por autor. Qfs) autor(es) devera(ao),
portanto, escolher, entre suas titulagoes e filiacdes insti-
tucionais, aquela que julgar(em) a mais importante,

d) todos os dados da titulacao e da filiacdo deverao
ser apresentados por extenso, sem siglas;

e) indicacdo dos enderegos completos de todas as
universidades as quais estao vinculados os autores;

f) indicacdo de endereco para correspendéncia
com o autor para a tramitacdo do original, incluindo fax,
telefone e endereco eletrénico.

Observacao: esta devera ser a Unica parte do
texto com a identificacdo dos autores.

Resumo: todos os artigos submetidos em portu-
gués ou espanhol deverdo ter resumo no idioma original e
em inglés, com um minimo de 150 palavras e maximo de
250 palavras.

Os artigos submetidos em inglés deverao vir
acompanhados de resumo em portugués, além do abstract
em inglés.

Para os artigos originais, os resumos devem ser
estruturados destacando chjetivos, métodos basicos
adotados, informacao sobre o local, populacac e amos-
tragem da pesquisa, resultados e conclusGes mais rele-
vantes, considerando os objetivos do trabalho, e indicando
formas de continuidade do estudo.

Para as demais categorias, © formato dos resumos
deve ser o narrativo, mas com as mesmas informacoes.

O texto nao deve conter citacdes e abreviatu-
ras. Destacar no minimao trés e no maximo seis termos
de indexacao, utilizando os descritores em Ciéncia da
Saude - DeCS - da Bireme <http:/decs.bvs.br>.

Texto: com excecao dos manuscritos apresentados
comao Revisao, Comunicacao, Nota Cientifica e Ensaio, 0s
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trabalhos deverao seguir a estrutura formal para trabalhos
cientificos:

Introducao: deve conter revisao da literatura
atualizada e pertinente ao tema, adequada a apresentacao
do problema, e que destaque sua relevancia. Nao deve ser
extensa, a NAo ser em manuscritos submetidos como Artigo
de Revisdo.

Métodos: deve conter descricdo clara e sucinta
do método empregado, acompanhada da correspondente
citacdo bibliografica, incluindo: procedimentos adotados;
universo e amostra; instrumentos de medida e, se aplicavel,
método de validacao; tratamento estatistico.

Em relacdo a anélise estatistica, os autores devem
demonstrar que os procedimentos utilizados foram nao
somente apropriados para testar as hipoteses do estudo,
mas também corretamente interpretadaos. Os niveis de signi-
ficancia estatistica (ex. p<0,05; p<0,01; p<0,001) devemn
ser mencionados.

Informar que a pesquisa foi aprovada por Comité
de Etica credenciado junto ao Conselho Nacional de Sadde
e fornecer o numerc do processo.

Ao relatar experimentos com animais, indicar se
as diretrizes de conselhos de pesquisa institucionais ou
nacionais - ou se qualquer lei nacional relativa aos cuidados
e ao uso de animais de laboratério - foram seguidas.

Resultados: sempre gue possivel, os resultados
devem ser apresentados em tabelas ou figuras, elaboradas
de forma a serem auto-explicativas e com analise estatistica.
Evitar repetir dados no texto.

Tabelas, quadros e figuras devem ser Iim\‘tadés‘a
cinco no conjunto e numerados consecutiva e indepen-
dentemente com algarismos arabicos, de acordo com a
ordem de mencao dos dados, e devem vir em folhas indivi-
duais e separadas, com indicacao de sua localizacao no
texto. E imprescindivel a informacdo do local e ano do
estudo. A cada um se deve atribuir um titulo breve. Os
quadros e tabelas terdo as bordas laterais abertas.

O(s) autor(es) se responsabilizaim) pela qualidade
das figuras (desenhos, ilustracoes, tabelas, quadros e
graficos), que deverdo ser elaboradas em tamanhos de
uma ou duas colunas (7 e 15cm, respectivamente); nao &
permitido o formato paisagem. Figuras digitalizadas
deverdo ter extenséo jpeg e resolugdo minima de 400 dpi.

Graficos e desenhos deverao ser gerados em
programas de desenho vetorial (Microsoft Excel,
CorelDraw, Adobe lflustrator etc.), acompanhados de seus
pardmetros quantitativos, em forma de tabela e com nome
de todas as variaveis.
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A publicacao de imagens coloridas, apds avaliacdo
da viabilidade técnica de sua reproducao, serd custeada
pelo(s) autor(es). Em caso de manifestacao de interesse
por parte do(s) autor(es), a Revista de Nutricdo providen-
ciard um orcamento dos custos envolvidos, que poderdo
variar de acordo com o ndmero de imagens, sua distribuicao
em paginas diferentes e a publicacdo concomitante de
material em cores por parte de outro(s) autor(es).

Uma vez apresentado ao(s) autor(es) o orcamento
dos custos correspondentes ao material de seu interesse,
este(s) deverd(ao) efetuar depédsito bancario. As infor-
macoes para o deposito serdo fornecidas oportunamente.

Discussao: deve explorar, adequada e objetiva-
mente, os resultados, discutidos & luz de outras observacdes
j& registradas na literatura.

Conclusao: apresentar as conclusdes relevantes,
considerando as objetivos do trabalho, e indicar formas de
continuidade do estudo. Nao serdo aceitas citaces
bibliograficas nesta secao.

Agradecimentos: podem ser registrados agrade-
cimentos, em paragrafo nao superior a trés linhas, dirigidos
a instituicbes ou individuos que prestaram efetiva cola-
boracéo para o trabalho.

Anexos: deverdo ser incluidos apenas quando
imprescindiveis a compreensao do texto. Cabera aos editores
julgar a necessidade de sua publicacao.

Abreviaturas e siglas: deverdo ser utilizadas de
forma padronizada, restringindo-se apenas aquelas usadas
convencionalmente ou sancionadas pelo uso, acompanhadas
do significado, por extenso, quando da primeira citacao no
texto. Nao devem ser usadas no titulo e no resumo.

Referéncias de acordo com o estilo Vancouver

Referéncias: devem ser numeradas consecuti-
vamente, sequindo a ordem em que foram mencionadas
pela primeira vez no texto, confarme o estilo Vancouver,

Nas referéncias com dois até o limite de seis autores,
citam-se todos os autores; acima de seis autores, citam-se
0s seis primeiros autores, seguido de et al.

As abreviaturas dos titulos dos periddicos citados
deverao estar de acordo com o Index Medlicus.

Nao serao aceitas citacbes/referéncias de mono-
grafias de condlusdo de curso de graduacao, de trabalhos
de Congressos, Simpésios, Workshops, Encontros, entre
outros, e de textos nao publicados (aulas, entre outros).

Se um trabalho n&o publicado, de autoria de um
dos autores do manuscrito, for citado (ou seja, um artigo in
press), serd necessario incluir a carta de aceitacao da revista
que publicard o referido artigo.

Se dados nao publicados obtidos por outros pes-
quisadores forem citados pelo manuscrito, sera necessario
incluir uma carta de autorizacdo, do usc dos mesmaos por
seus autores.

Citacoes bibliograficas no texto: deverao ser
expostas em ordem numérica, em algarismos ardbicos, meia
linha acima e apos a citagdo, e devem constar da lista de
referéncias. Se forem dois auteres, citam-se ambos ligados
pelo “&"; se forem mais de dois, cita-se o primeiro autor,
seguido da expressao et al.

A exatiddo e a adequacdo das referéncias a
trabalhos que tenham sido consultados e men-
cionados no texto do artigo sdo de responsabilidade
do autor. Todos os autores cujos trabalhos forem citados
no texto deverdo ser listados na secao de Referéncias.

Exemplos

Artigo com um autor

Burlandy L. A construcdo da politica de sequranca alimentar
e nutricional no Brasil: estratégias e desafios para a
promocdo da intersetorialidade no @mbito federal de
governo. Ciénc Saude Coletiva. 2009; 14(3):851-60. doi:
10.1590/51413-81232009000300020

Artigo com mais de seis autores

Oliveira JS, Lira PIC, Veras ICL, Maia SR, Lemos MCC,
Andrade SLL, et al. Estado nutricional e inseguranca alimen-
tar de adolescentes e adultos em duas localidades de baixo
indice de desenvolvimento humano. Rev Nutr. 2009; 22(4):
453-66. doi: 10.1590/51415-52732009000400002~

Livro

Alberts B, Lewis J, Raff MC. Biologia molecular da célula. 5°
ed. Porto Alegre: Artmed; 2010.

Capitulos de livros

Aciolly E. Banco de leite. In Aciolly E. Nutricao em obste-
tricia e pediatria. 2° ed. Rio de Janeiro: Guanabara Koogan;
2009. Unidade 4.

Dissertacoes e teses

Duran ACFL. Qualidade da dieta de adultos vivendo com
HIV/AIDS e seus fatores associados [mestrado]. Sao Paulo:
Universidade de Sao Paulo; 2009.

Artigo em suporte eletrénico

Sichieri R, Moura EC. Andlise mu{ltinl’vel das variacdes no
indice de massa corporal entre adultos, Brasil, 2006. Rev
Saude Publica. 2009 [acesso 2009 dez 18]; 43(Supl 2):
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90-7. Disponivel em: <http:/Awww.scielo.br/scielo.php?
script=sci_arttext&pid=50034-8910200900090
0012&Ing=pt&nrm=iso>. doi: 10.1590/50034-8910200
9000900012.

Livro em suporte eletrénico

Brasil. Alimentacdo saudavel para pessoa idosa: um manual
para o profissional da saude. Brasilia: Ministério da Saude;
2009 [acesso 2010 jan 13]. Disponivel em: <http:/20
0.18.252.57/services/e-books/alimentacao_saudavel
idosa_profissionais_saude. pdf>.

Capitulo de livro em suporte eletrénico

Emergency contraceptive pills (ECPs). In World Health
Organization. Medical eligibility criteria for contraceptive
use. 4" ed. Geneva: WHO; 2009 [cited 2010 Jan 14].
Available from: <http//whglibdoc.who.int/publications/
2009/9789241563888_eng.pdf>.

Texto em formato eletrénico

Sociedade Brasileira de Nutricao Parental e Enteral. Assuntos
de interesse do farmacéutico atuante na terapia nutricional.
2008/2009 [acesso 2010 jan 14]. Disponivel em: <http:/
www.sbnpe.com.br/ctdpg.php?pg=13&ct=A>.

Para outros exemplos recomendamos consultar as

normas do Committee of Medical Journals Editors (Grupo
Vancouver) <http:/Avww.icmje.org>.

Lista de checagem

- Declaracao de responsabilidade e transferéncia
de direitos autorais assinada por cada autor.

- Verificar se o texto, incluindo resumos, tabelas e
referéncias, esta reproduzido com letras fonte Arial, corpo
11 e entrelinhas 1,5 e com formatagdo de margens superior
e inferior (no minimo 2,5¢cm), esquerda e direita (no minimo
3cm).

-Indicacdo da categoria e area tematica do artigo.

- Verificar se estao completas as informacoes de
legendas das figuras e tabelas.

- Preparar pagina de rosto com as informacoes
solicitadas.

- Incluir o nome de agéncias financiadoras e o

numero do processo.

- Indicar se o artigo ¢ baseado em tese/dissertacao,
colocando o titulo, 0 nome da instituicao, o ano de defesa.

- Incluir titulo do manuscrito, em portugués e em
inglés.
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- Incluir titulo abreviado (short title), com 40
caracteres, para fins de legenda em todas as paginas.

- Incluir resumos estruturados para trabalhos
submetidos na categoria de originais e narrativos para
manuscritos submetidos nas demais categorias, com um
numero de 150 palavras e no maximo 250 palavras nos dois
idiomas, portugués e inglés, ou em espanhol, nos casos em
que se aplique, com termos de indexacao.

- Verificar se as referéncias estdo normalizadas
segundo estilo Vancouver, ordenadas na ordem em que
foram mencionadas pela primeira vez no texto, e se todas
estdo citadas no texto.

- Incluir permissao de editores para reprodugéo de
figuras ou tabelas publicadas.

- Copia do parecer do Comité de Etica em pesquisa.

Documentos

Declaracido de responsabilidade e
transferéncia de direitos autorais

Cada autor deve ler e assinar os documentos (1)
Declaracao de Responsabilidade e (2) Transferéncia de
Direitos Autorais, nos quais constarao:

- Titulo do manuscrito:

- Nome por extenso dos autores (na mesma ordem
em gue aparecem no Manuscrito).

- Autor responsavel pelas negociacoes:

1. Declaracao de responsabilidade: todas as pes-
soas relacionadas como autoras devemn assinar declaracoes
de responsabilidade nos termos abaixo:

- "Certifico que participei da concepcao do tra-
balha para tornar pUblica minha responsabilidade pelo seu
contetdo, que nao omiti quaisguer ligagdes ou acordos de
financiamento entre os autores e companhias gue possam
ter interesse na publicacdo deste artigo”.

- “Certifico que o manuscrito é original e que o
trabalho, em parte ou na integra, ou qualquer outro tra-
balho com contetdo substancialmente similar, de minha
autoria, nao foi enviado a outra Revista e ndo o sera, en-
quanto sua publicacao estiver sendo considerada pela
Revista de Nutricao, quer seja no formato impresso ou no
eletrénico”.

2. Transferéncia de Direitos Autorais: " Declaro que,
em caso de aceitacdo do artigo, a Revista de Nutricao
passa a ter os direitos autorais a ele referentes, que se tor-

narao propriedade exclusiva da Revista, vedado a qualquer
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reproducéo, total ou parcial, em qualquer outra parte ou
meio de divulgacao, impressa ou eletrénica, sem que a
prévia e necessaria autorizacao seja solicitada e, se obtida,
farei constar o competente agradecimente a Revista”.

Assinatura do(s) autores(s) Data____/ /[

Justificativa do artigo

Destaco que a principal contribuicdo do estudo
para a &rea em que se insere € a seguinte:

(Escreva um paragrafo justificando porque a revista
deve publicar o seu artigo, destacando a sua relevancia
cientifica, a sua contribuicdo para as discussoes na area em
que se insere, o(s) ponto(s) que caracterizaim) a sua
originalidade e o consequente potencial de ser cita-
do)

Dada a competéncia na drea do estudo, indico o
nome dos seguintes pesquisadores (trés) que podem atuar
como revisores do manuscrito. Declaro igualmente nao haver
qualquer conflito de interesses para esta indicacao.

Toda correspondéncia deve ser enviada a Revista de Nutricdo no endereco abaixo

Nucleo de Editoracdo SBI - Campus 11

i

Av. John Boyd Dunlop, s/n., Prédio de Odontologia, Jd. Ipaussurama, 13060-904, Campinas, SP, Brasil.
Fone/Fax:+55-19-3343-6875
E-mail: sbi.submissionrn@puc-campinas.edu.br
Web: http:/Avww.scielo.br/m
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GUIDE FORAUTHORS

Scope and policy

The Brazilian Journal of Nutrition is a specialized
periodical that publishes articles that contribute to the study
of Nutrition in its many sub-areas and interfaces. It is
published bimonthly and open to contributions of the
national and international scientific communities.

Submitted manuscripts may be rejected without
detailed comments after initial review by at least two
Brazilian Journal of Nutrition editors if the manuscripts
are considered inappropriate or of insufficient scientific
priority for publication in the Journal.

The Board of Editors does not assurme responsability
for concepts and illustrations emitted in signed articles.

Article category

The Journal accepts unpublished articles in
Portuguese, Spanish or English, with title, abstract and
keywords in the original language and in English, in the
following categories:

Original: contributions that aim to disclose the
results of unpublished researches, taking into account the
relevance of the theme, the scope and the knowledge
generated for the research area (maximum limit of 5
thousand words).

Special: invited articles on current themes
(maximum limit of 6 thousand words).

Review (by invitation): synthesis of the
knowledge available on a given theme, based on analysis
and interpretation of the pertinent literature, aiming to
make a critical and comparative analysis of the works in
the area and discuss the methodological limitations and its
scope. It also allows the indication of perspectives of
continuing studies in that line of research (maximum limit
of 6 thousand words). There will be a maximum of two
reviews per issue.

Communication: information reported on
relevant themes and based on recent research, whose
obijective is to subsidize the work of professionals who
work in the field, serving as a presentation or update on
the theme (maximum limit of 4 thousand words).

Scientific note: partial unpublished data of an
ongoing research (maximum limit of 4 thousand words).

Essay: works that can bring reflection and
discussion of a subject that generates questioning and
hypotheses for future research (maximum limit of 5 thousand
words).
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Thematic Section (by invitation): section whose
aim is to publish 2 or 3 coordinated articles from different
authors covering a theme of current interest (maximum of
10 thousand words).

Article’s category and subject area

Authors should indicate the article’s category and
subject area, namely: food and social sciences, nutritional
assessment, nutritional biochemistry, nutrition, nutrition
education, epidemiology and statistics, micronutrients,
clinical nutrition, experimental nutrition, nutrition and
geriatrics, nutrition, maternal and infant nutrition in meal
praduction, food and nutrition policies and health.

Research involving living beings

Results of research involving human beings and
animals, must contain a copy of the Research Ethics
Committee approval.

Registration of Clinical Trials

Articles with results of clinical researches must
present an identification number in one of the Register of
Clinical Trials validated by criteria established the the World
Health Organization (WHO) and International Committee
of Medical Journal Editors (ICMJE), whose addresses are
available at the ICMIJE site. The identification number must
be included at the end of the abstract.

Editorial procedures

Authorship

The list of authors, included below the title, should
be limited to 6. The authorship credit must be based on
substantial contributions, such as conception and design, or
analysis and interpretation of the data. The inclusion of
authors whose contribution does not include the criteria
mentioned above is not justified.

The manuscripts must explicitly contain in the
identification page the contribution of each one of the
authors.

Manuscript judgment process

All manuscripts will only start undergoing the
publication process if they are in agreement with the
Instructions to the Authors. If not, they will be returned
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for the authors to make the appropriate adjustments,
include a letter or other documents that may be necessary.

Itis strongly recommended that the author(s) seek
professional language services (reviewers and/or translators
certified in the Portuguese or English languages) before
they submit articles that may have semantic, grammar,
syntactic, morphological, idiomatic or stylistic mistakes. The
authors must also avoid using the first person of the singular,
“my study....,” or the first person of the plural “we
noticed...,” since scientific texts ask for an impersonal,
non-judgmental discourse.

Articles with any of the mistakes mentioned above
will be returned even before they are submitted to
assessment regarding the merit of the work and the
convenience of its publication.

Pre-evaluation: Scientific Editors evaluate
manuscripts according to their originality, application,
academic guality and relevance in nutrition.

Once the articles are approved in this phase, they
will be sent to ad hoc peer reviewers selected by the editors.
Each manuscript will be sent to two reviewers of known
competence in the selected theme. One of them may be
chosen by the authors’ indicatiton. If there is disagreement,
the manuscript will be sent to a third reviewer.

The authors must indicate three possible reviewers
for the manuscript. Alternatively, the authors may indicate
three reviewers to whom they do not want their manuscript
to be sent.

The entire manuscript process will end on the
second version, which will be final.

The peer review process used is the blind review,
where the identity of the authors and the reviewers is not
mutually known. Thus the authors must do everything
possible to avoid the identification of the authors of the
manuscript.

The opinions of the reviewers are one of the
following: a) approved; b) new analysis needed; c) refused.
The authors will always be informed of the reviewers'
opinion.

Reviews are examined by the Editors who will
recommend or not the manuscript’s approval by the
Scientific Editor.

Rejected manuscripts that can potentially be
reworked can be resubmitted as a new article and will
undergo a new peer review process.

Conflict of interest

If there are conflicts of interest regarding the
reviewers, the Editorial Committee will send the manuscript
to another ad hoc reviewer.

Accepted manuscripts: accepted manuscripts
may return to the authors for the approval of changes
done in the editorial and normalization process, according
to the Journal's style.

Proof sheets: the proof sheets will be sent to the
authors for carrection of printing mistakes. The proof sheets
need to be sent back to the Editorial Center within the
stipulated deadline. Other changes to the manuscript will
not be accepted during this phase.

Publication in English: Articles approved may be
indicated by the Editorial Board will be published in English.
In order to have the manuscript published, authors are
responsible to finance the complete English translation
version of their work. To assure the quality and uniformity
of translated English manuscripts, the work should be done
by a English translator expert on scientific publications,
nominated by the Journal.

Preparation of the manuscript

Submission of works

Manuscripts need to be accompanied by a letter
signed by all the authors describing the type of work and
the thematic area, a declaration that the manuscript is
being submitted only to the Journal of Nutrition, an
agreement to transfer the copy rights and a letter stating
the main contribution of the study to the area.

If the manuscript contains figures or tables that
have already been published elsewhere, a document given
by the original publisher authorizing their use must be
included.

The manuscripts need to be sent to the Editorial
Center of the Journal, to the site <http:/Awww.scielo.br/rn>
with aline spacing of 1.5, font Arial 11. The file must be in
Microsoft Word (doc) format version 97-2003 or better.

It is essential that the body of the articfe does not
contain any information that may identify the
author(s), including, for example, reference to previous
works of the author(s) or mention of the institution where
the work was done.

The articles should have approximately 30
references, except for review articles, which may contain
about 50 references. A reference must always contain the
Digital Object Identifier (DOI).

Please use a color font (preferably blue) or
underline all the changes made to the text, Include a letter
to the editor confirming your interest in publishing your
article in this Journal and state which changes were made
in the manuscript. If the authors disagree with the opinion
of the reviewers, they should present arguments that justify
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