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ORIGINAL 1 ORIGINAL

Meanings attributed to breastfeeding in
the first two years of life: a study with
women from two municipalities in the
Recôncavo Baiano region of Bahia , Brazil

Sentidos atribuídos à adoção da amamentação nos

dois prImeiros anos de vida da criança-. estudo

com mulheres de dois municípios
do Recôncavo da Bahia

Franklin DEMÉTRIO'

Maria da Conceição Monteiro da SILVA2

Sandra Maria CHAVES-dos-SANTOS2
Ana Marlúcia Oliveira ASSIS2

ABSTRACT

Objective

This study aimed to determine the maternal meanings attributed to breastfeeding during the child’s first two
years of life

Methods

This qualitative, exploratory and analytical study involved mothers that participated in a cohort from a larger
study done in the municipalities of Mutuipe and Laje in the Recôncavo area of the State of Bahia, Brazil. The
methodological resources included thorough individual interviews and thematic analysis. The meanings were
analyzed by the theoretical framework of sociological phenomenology.

Results

The meanings stated by the mothers show the singularity of breastfeeding, the importance of family, spousal
and health practitioner support, and knowledge about the benefits of breastfeeding for the mother's and
child’s health and nutritional status

1 Universidade Federal do Recôncavo da Bahia, Centro de Ciências da Saúde, Curso de Bacharelado Interdisciplinar em Saúde
Av. Carlos Amaral> 10151 Cdiueiro, +4570-000, Santo Antônio de Jesus, BA, Brasil. Cc tIT,'slxlndcncc to/Correspondência pard: F
DEMÉTRIO. E-mails: <fdemetrio@ufrb.edu.br>; <nutrifranklindemctrio@gmail.com>.

2 Universidade Federal da Bahid, Escola de Nutrição, Departamento de Ciência da Nutrição. Salvador, BA, Brasil
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6 1 F DEMÉTRIO et al

Conclusion

The meanings attributed to breastfeeding in the child's first two years of life reflected the influences of complex
networks of social relationships of the mother's social and cultural context and of the scientific and biomedical
discourse

Indexing terms: Breastfeeding. Suckling. Child nutrition. Prenatal nutrition. Qualitative research

RESUMO

Objetivo

O estudo teve como objetivo desvelar os sentidos maternos atribuídos à adoção da prática da amamentação
nos dois primeiros anos de vida da criança.
Métodos

Trata-se de estudo qualitativo e exploratório envolvendo mães que integraram a coorte de uma investigação
mais ampla, desenvolvida nos municípios de Mutuípe e Laje, no Recôncavo da Bahia, Brasil. Utilizaram-se
como recursos metodológicos a técnica da entrevista individual em profundidade e a análise temática. Os
sentidos desvelados foram analisados à luz do referencial teórico da fenomenologia sociológica.
Resultados

Dentre os sentidos externalizados pelas mães, figuraram as singularidades da vivência com a amamentação, a
importância do suporte familiar/cônjuge e dos profissionais de saúde e o conhecimento sobre a importância
do aleitamento materno para o estado de saúde e nutrição da criança e da mãe,
Conclusão

Os sentidos atribuídos à adoção do aleitamento materno por mães nos dois primeiros anos de vida da criança
refletiram influências do contexto sociocultural materno e do discurso científico-biomédico, configuradas em
complexas redes de relacionamentos sociais.

Termos de indexação. Aleitamento materno. Amamentação. Nutrição infantil. Nutrição pré-natal, Pesquisa
qualitativa

INTRODUCTION of the world, including Brazil, even though mothers
often report their willingness to breastfeed as

recommended by health services5'7-9The physiological and nutritional adequacy
of exclusive breastfeeding in the first 6 months
and complemented from then on to at least 24
months of life for the infant’s health is scientifically
recognized. The use of this feeding practice is a
strategy that reduces the morbidity load during
childhood, ensuring the appropriate growth and
development of the childl-3.

From the viewpoint of the theoretical
references about the physiology of lactation,
nearly aII women are capable of breastfeeding
However, this innate ability does not ensure its

successful practice8. For Almeida & Novak4,

breastfeeding is a hybrid consisting of natural and
cultural elements

It is also recognized that the advantages
of breastfeeding go beyond the bÊologicaf
protection provided by breast milk, and reach an

economic dimension, generating positive impacts
on health services, family and society4-7.

Hence, since breastfeeding is a psychological,

biological, sociological and cultural phenomenon,
and if breast milk has nutritional value, it must be
emphasized that the act of breastfeeding assumes

a symbolic value, and involves rituaIs and sociability.
Therefore. it relates to senses and meanings,
feelings and sensations, and the daily interpretations

of experiences and/or interactions of women

If, on the one hand, the knowledge about
the benefits of breastfeeding to the health of the
mother-infant dyad is consistent, on the other,
the duration of this practice is short in many parts

Revista de Nutrição Rev. Nutr', Campinas, 26(1 ):5-16, jan./fev., 2013



MEANINGS ATTA(-HED TO BREASTFEEDING ADOPTION l 7

demand approaches with multidimensional
foci'1,'',1'. Consequently, breastfeeding the child
is not only an instinctive and natural act, but also
represents an immanent habit to sociocultural

conditioners, constituting an important theme for
scientific investigation'*'9-'2.

For this purpose, approaches that
contemplate technical information regarding the
biological aspects of lactatÊon, in addition to the

subjective Issues of the woman-mother perspective,
are necessary for understanding the mother's
choice to breastfeed. In this sense, understanding
the hybridism of this phenomenon has been a
challenge in the world"2’9 and, especially, in
Brazil4’5’7.

Investigation of the factors associated with
early weaning has primarily focused on exclusive

breastfeeding. The availability of studies that use

the qualitative approach for investigating the
theme ’'breastfeeding in the first two years of
life of the child " are still scarce. This scarcity may
be part 1y credited, in epidemiological studies, to

the incipÊence of the sociological and anthropological
approach regarding the breastfeeding pheno-
menon4, 13,14.

Thence. this investigation favors nearÊng
the complex and intricate relationship that
conditions the choice to breastfeed until the child

is two years of age, with focus on sociocultural,
economic and family factors, mother's knowledge,
health services and mother’s biological
characteristics. Therefore, the present study aims
to unveil the meanings attributed by the mother
to the choice of breastfeeding during the first two
years of life of the chÊld based on a study done in
two municipalities of the Recôncavo da Bahia
region in Brazil.

IVI ET H O DS

This qualitative, exploratory and analytical

study involving mothers that participated in the

O) Project sponsored by the National Council for Scientific and Technological Development (Conselho Nacional de D,’senvol„imento
Científico c Tecnológico - CNPq), process number 505971/04-6, Center for Food and Nutrition Collaboration, Northeast Region
11/MS and Research Support Foundation of the State of Bahia (Fundação dc Amparo à Pesquisa do Estado da Bahia - FAPESB)

broader study called “AMACOMP: Breastfeeding

and complementary foods for weaning - health
and nutritional status in the first two years of life

of the child - a cohort study" (Amamentação e
alimentação complementar no desmame - estado
de saúde e nutrição nos dois primeiros anos de
vida da criança - Um estudo de coorte)m, was
done in the municipalities of Laje and Mutuípe ,
Recôncavo da Bahia , Northeastern Brazil

One of the axes of the study regarded a
qualitative approach on breastfeeding in a birth
cohort followed for two years (between March
2005 and October 2008). The municipalities of

Mutuípe and Laje are located 235 and 22C)km,

respectively, of Salvador. in the Region of the
South Recôncavo of the State of Bahia . Brazil

Each municipality has approximately 20 thousand
inhabitants, most with low income. The economy
is based on family agriculture and local stores
Socioeconomic and quality of life indicators show
that the two municipalities have similar Human
Development Indices (HDI) (0.53 and 0.42,
respectively). Additionally, the sanitary conditions
of both are similar to those of other smal

municipalities in the State of Bahia15

The sociological phenomenology theory
proposed by Schutz'6 was used for anchoring the
analysis of the meanings unveiled by the study

participants. This theory considers the structuring
of the senses and meanings of the intersubjective

experience of the interactive social relationship,

knowing that subjects’ actions are impregnated
with contextualized meanings which are not
exclusively individual but also have a social
connotation. Meanwhile, the sociological
phenomenology approach allows the
characterization of the actions of the subjects of
a social group who experience a common
situation, trying to reach the phenomenon (in this

case, breastfeeding) and capture/unveil its

meanings to show what it is16''7

Rev. Nutr.. Campinas, 26(1 ):5-1 6, jan./fev., 2013 Revista de Nutrição



8 1 F DEMÉTRIO ,1 al

This investigation randomly selected adult
mother5, regardless of socioeconomic level, from
urban and rural socio-spatial segments of the
municipalities of Laje and Mutuípe, who breastfed
their infants for 24 months or more. Mothers of

premature infants, low-weight infants or infants
with oral abnormalities that prevented suckling
were excluded. Mothers who agreed to
participate in the study signed a free and informed
consent form and the illiterate provided a

fingerprint.

The individual in-depth interview technique

was used for data collection since it is appropriate
for studying senses, meanings, aspiratÊons, beliefs

and attitudes'8. The interviewers sought to obtain
narratives that would allow reconstructing the
symbolic universe of the mothers and a thorough
analysis of the interviews involving the central
issue of the study theme. The process of recurrence
of the empirical categories in the interviews -

”saturation ’' criterion19 -. led to closing the field
phase with 15 interviews, number that aflowed
unveiling the meaning nuclei, foci of this
investigation. The interviews followed the “ non-
directiveness'’ principle20'2'. They were guided by

a number of conducive requests, such as:
“Comment what the act of breastfeeding
represents (or represented) to you “ ; "Comment
how you felt about breastfeeding your child until

his/her second year of age'’; “Did you have any
breastfeeding difficulties?"; “Did you get any
support while breastfeeding your child? Discuss

these supports“; “Have you been instructed by
the health agent or health service to breastfeed
your child? Comment"; ”Can you make any
comments about the importance of breastfeeding ? " .

The mothers were interviewed at their

homes at the end of the cohort follow-up. and
initially involved subjects of daily living aimed to
introduce the issues related to the mothers’
breastfeeding experiences. The dÊscursive material
that emerged during this process caused the
unfolding of new issues that led to the next
issues18'20. The researchers' impressions of the
interview process and its context were written
down in the field.

The interviews lasted on average 60
minutes and were taped with a tape recorder,
After exhaustive listening, they were transcribed
and organized into thematic categories. The
interviews were codified with names of precious
stones to protect the identity of the mothers

The thematic analysis method proposed
by Minayo18 was used for analyzing the interviews
This method allows discovering the '’core
meanings“ that compose communication as their
presence or frequency reveals senses and
meanings of the study object. This analysis initially
involved skimming the transcription in order to
become familiarized with the mothers’ manner

of speech, and apprehend the main ideas and
general meanings of the text. Next, the meaning
units were selected by removing the text around
each unit that guided the analysis18. Then the talk
was explored and interpreted18, converging on

three thematic categories as follows: a)
singularities of the breastfeeding experience
during the first two years of life of the child; b)
family and health professional support; c)
importance of breastfeeding for the health and
nutritional status of the child and mother.

The study was approved by the Research
Ethics Committee of the Hospital Clirnério de
Oliveira . of the Federal UnÊversity of Bahia
(Universidade Federal da Bahia), under Protocol
n'’ 74/2005

RESULTS AND DISCUSSION

Demographic, socio-spatial,
environmental and obstetric
characterization of the study subjects

Fifteen mothers participated in this study.
10 from Mutuípe and 5 from Laje . Their mean
age was 26 years (ü4.89). Fourteen of these
mothers lived with a partner. Among them, 9 tived
in urban areas and 6 in rural areas, thus
representing two socio-spatial segments, Four
mothers who lived in rural areas had low
education level (less than seven years of formal

Revista de Nutrição Rev. Nutr.. Campinas, 26(1 ):5-16, jan./fev.. 2013



MEANINGS AtfACHED TO BREAStFBEDING ADOPTON l 9

education). In relation to their living conditions, 8
mothers lived in unsanitary homes (without
sewage), 5 of them located in rural areas. AII

mothers reported having attended prenata[ care,

where 5 of them received some breastfeeding
instructions. Nine mothers attended 6 or more

prenatal care visits. AII mothers reported receiving
nutritional instructions for themselves and their

child, both in the hospital and during follow-up
(data not tabulated).

Unveiling the maternal meanings
attributed to the choice of
breastfeeding

The three thematic categories delineated
in this study are discussed below.

Singularities of the breastfeeding
experience during the first two years
of life of the child .actually it was difficult only at night.., 1

used to get up frequently during the night
to breastfeed, I had to breastfeed all the

time... during the day l stopped during the

right times that he wanted... but i did not
give up... . 1 only stopped breastfeeding
when he was two years and three months

old since he was already starting to eat
(Pearl, rural area).

Breastfeeding was clearly also linked to
previous positive experiences and to the family's
breastfeeding experience for mothers of both
socio-spatial segments:

1 breastfed all my children more than two

years. .. breastfeeding is a family thing, my

grandmother breastfed my mother, my
mother breastfed me and my siblings, this

is very important, we learn very early that
we have to breastfeed our children

(Diamond, urban area)

For the interviewees. the breastfeeding
experience was marked, on the one hand, by

satisfaction, affection, motivation and pleasure,
and on the other hand, by difficulties, especially

difficulties related to the management of the
breasts and the increased amount of work that

caring for the child required. However, the
difficulties were overcome by perslstence and
desire to breastfeed. as one can infer from the
content of their testimonies,

.much happiness and like.., . 1 felt very

happy by breastfeeding my child... it is

very good to give the child something you
produce, right? . . . (Turquoise, urban area).

some mothers breastfeed because

breastfeeding is necessary ...but I think
that, when the mother breastfeeds with

love. the love goes to the child.,, 1 felt

this... if we are breastfeeding with all our
heart, the child feels it through the milk. ,

because I enjoyed breastfeeding all my
girls, so much that they only stopped

breastfeeding at two years of age... and

because they were already very big so I

decided to vvean them quickly (Ruby, rural

area)

.1 felt a lot of pain... right when 1 first
started breastfeeding I wanted to stop

breastfeeding... but with her (second
child), it hurt less... with the first, the

person is not used to it. but on the second
child, it is going to hurt, but it is not like
the first child.. . but when I was

breastfeeding my second chífd I thought
about stopping too... it's that when her

teeth were erupting I thought about
stopping and stayed with that
discomfort... but she was already about
one year something when her teeth
started erupüng and then I felt that agony,

then I started getting used to it... then I

breastfed until she was two... (Arnethyst,
urban area)

.i saw my older sister who had a child
before me breastfeed, I saw my cousins.

I was breastfed, so were my sisters, so we

grow up seeing it... we learn and become
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captivated and I believe this helped me
to breastfeed my child... (Brilliant, rural

area).

it is understood that each mother
experiences breastfeeding in a unique manner,
and attributes to the practice meanings according
to her own social trajectory. Schutz16and Boltanski22

pointed out that, although the singularities are

personal, they are reconfigured in consonance
with a set of classifying sociocultural categories
that have collective constructs.

Hence, from the sociological phenomenotogy
viewpoint'6, Êt is possible to understand that the
experience of the mother with breastfeeding is a
sociocultural praxis. that is, an interactive process
with her family and socÊal everydayness, which
confers dynamism to the concepts shared
intersubjectively among women who breastfeed,
and thereby guide the resignification of their
knowledge, attitudes and practices.

In this sense, approaching breastfeeding
as a phenomenon allows the actors involved to
apprehend the actual experience of the mothers
as the starting point for their professional activity.

The actors try to understand the interrelationships

that exist between the context in which they occur
and the experIences constructed in the mother's
social universe'6"7, which then allows them to
develop an integral and humane care to lactating
wo men23 .

Although breastfeeding is scientificaIIy
legitirnated as being easy and pleasing, that all

women are anatomically and physÉologically
capable of performing24. there are other aspects
- such as meanings, beliefs and taboos in the
individual and social maternal imagery - that
conform to a network of signs that may affect
this practice. Therefore, it is understood that these
women’s experiences with breastfeeding imply the
invofvement of many reasons and factors that do
not depend exclusively on knowing about
breastfeeding benefits and techniques, or on a

previous decision17'24. Therefore, these reasons
and factors need to be considered for the

technical and practical breastfeeding success,

On the other hand, having had a successful

breastfeeding experience in the past encourages
women to breastfeed the next child for a longer
period of time, as found by the present study.
Something similar is reported by Fujimori er aI

regarding mothers from the state of São Pau joIS

It is possible that events experienced by
women during childhood and the primary
socialization process be remembered as latent
meanings that emerge when they retrieve
expressive aspects for understanding the desire
to breastfeed20. Hence, it is understood that the
practice of breastfeeding, although instinctive,
requires systematic and continuous learning by
the mother.

From a historical and cultural viewpoint,
successful breastfeeding qualifies the mother's
performance as an important social and family
meaning in the woman's life, without disregard
for the biological factors that can be expressed
by difficulties in managing the breasts, for
example lacerations, and suckling difficulties'1. In
the present study. breastfeeding depended on the
mother’s ability to overcome these hardships for
the sake of the desire to breastfeed, as a result of

the direct relationship between breastfeeding and
maternal love

Family and health professional support

The participation of the family members
in the breastfeeding process, especially of the
grandmothers and spouse or partner, was a factor
that favored breastfeeding, since the family
helped to care for the child and with the house
chores.

I have always been supported by my
husband, my mother, my sisters, my
mother-in-law. .. they told me that I should

give my child plenty of breast milk because
it would be good for me and for my son,
so they kept encouraging me to
breastfeed and help everything go well,

so I did it... they helped me to care for my
child and for the house... and this really
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he lped me to breastfeed my child.
(Emerald. rural area).

i had support from my husband who
always told me that it was right to
breastfeed, meanwhile my mother, who

is older, she did not agree, she said that
when the child críed a lot it was because

the child was hungry, that I had to give

something else that the boy was hungry,
but I did not think so... this is so correct

that to this day, when I see some girls

coming to me saying “oh, 1 am going to

give some other thing because the boy is

hungry", I say ’'but it is not necessary

because breast milk alone is already
enough for him", then they say "oh, not
if the boy is crying, it means he is hungry",

1 do not think they are right. .. (C)paI, urban

area).

Support from the spouse/partnerappeared
as contributing factor for continued breastfeeding
until the second year of age of the child, especially
when the spouse effectively participated in the

daily care of the woman and child. When the
partner shares child-related chores, his participation

is understood by the woman as '’marita
comrnitment’' regardless of residence location,
rural or urban. For Machado & Bosi20, this behavior

gives the father the chance to care for the child,

encouraging him to feel breastfeeding not only

as something exclusive of the mother, but also as

the sharing of responsibilities to be assumed by

the couple in the midst of family relationships.

In this study, the family helped the mother

to be the breastfeeding protagonist, and helped
her to recognize the co-participation of other
people, for example, the spouse. who provides

daily help while the mother breastfeeds.

Barreira & Machado26 consider the family

as the first and most important group unit that
defines the behaviors displayed by individuaIs. On
the other hand, social transformations affect the

way individuaIs assume their roles inside the family

unit. Hence, modern Éifestyles reconfigure traditions

and promote different attitudes in face of the
difficulties faced by the members of the family,

inducing new arrangements in the family
structure26. In this scenario, the family significantly
exercises the mother’s decision to breastfeed

In the context of these changes, for some
decades during the Twentieth Century, women
were greatly influenced by the social marketing
done by the food industry, especially by infant
formula manufacturers who encouraged early
weaning by arguing in advertisements that breast
milk is weak, pointing out its supposed inability
to meet the nutritional needs of the child. These

advertisements contextualized breastfeeding as

the factor responsible for ptosis (sagging breasts),
among other unfavorable aspects'o'20. These facts
encouraged the creation of a generation of
women who discredited breast milk as a

satisfactory source of nutrients for the childlo
Since many of these women from different socio-
spatial segments are grandrnothers today, they
tend to transmit this information to the new
generations, as can be seen in the narration
provided by C)paI, who lives in an urban area
“meanwhile, from my mother’s side, since she is

older, she denied,.. she said that when the child
cried too much it was because the child was

hungry, that I had to give something efse... that
only my milk m/as not enough" . This aspect was
relevant among the mothers living in urban areas

According to Assis et al.27 , the worldview
of rural groups is a positive factor for the
preservation of healthy life practices and
conservation of a supportive living state. In this

perspective. one can see that the study mothers
in rural areas breastfed for longer periods than
those in urban areas, although scientific evidences
indicate that the change in breastfeeding pattern
is not exclusive of mothers living in urban areas8’' 4’27'28

Maybe this fact expresses the phenomenon of
smaller differences between rural and urban life

in these municipalities. This mode of life suggests
that breastfeeding is a dynamic process that has
been undergoing the influences of the social

transformations imposed by economic development
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The extent of modernization and urbanization

may also change, to a greater or lesser degree,
the global breastfeeding pattern"2'7'27'28,
Regardless, population or family groups manage
to remodel the difficulties imposed by new social

modes of life and create a positive pattern of
adoption of healthy practices, including
breastfeed ing .

In the landscape of the priority actions for
promoting breastfeeding, the information and

advice coming from health professionals or closer
people stand out as an important social support
element that encourages the study mothers to
breastfeed and do so for extended perÊods,

health professionals told me that breast

milk was good for the child, Meanwhile,

some people in the streets told me it was

good and others told me it was foolish to
give only breast milk until the sixth month,

that I would only get very stressed, that it
would be more correct to offer food as
soon as the child was 2 or 3 months old.

but most people told me to continue
breastfeeding . . . (Amethyst, urban area>.

what I learned when i went to the

hospital to have my child,.. what I was
told is that it was important to give only
breast milk until the child was 6 months

old... but this child was exclusively
breastfeed for 5 months ...but I continued

to breastfeed her until she was 3 years

old because the dietícian always said that

it was good to breastfeed so l continued
breastfeeding . . . (Sapphire, rural area).

The counseling role of health professionals
regarding breastfeeding is indubitable. as shown
by the results of the present and other
studies9'14'2029. However, results from other studies
indicate that some health professionals have
considered breastfeeding to be a purely instinctive
and biological act. This concept suggests the need
of broadening and reformulating the technical
view on breastfeeding410'23'30. In this sense, for
effective breastfeeding assistance, it is necessary
to conslder the dynamism of the mothers’

demands and expectations, emphasizing the
importance of understanding the singular and
plural universe of women and connecting
information in order to support her in this process

The opinions and advice stemming from
health professionals have also provided elements
that influenced the mother’s assessment of the
nutritional status of the child, especially about the
ability of breast milk to meet the growth and
development requirements of the child

I felt an imense (emphasis) pleasure,,. in

watching him suckle... watching him

develop, especially when I went to the
healthcare facility to weigh him and the

dieticians said that his weight was
excellent. that he was growing and

developing very well, then I got very happy
indeed... and I saw that he was well.

that only made me want to breastfeed

him more and more.. . (Opal, urban area)

1 learned from the dieticians that I should

only give my child breast milk until the

sixth month of age because breast milk

has everything that the child needs.,. , 1

only weaned him at the age of two years

and four months because he no longer
wanted to suck:le... (Alexandrite, rural

area)

The meanings attrÊbuted by the mothers

to formal and informal support, contextualized
in successful breastfeeding, also stood out among
mothers from other Brazilian realities20 and in the

international landscape'4'29. Results of a qualitative

study14 done with Spanish mothers aiming to
grasp their perceptions of formal and informal
breastfeeding support indicated that spousal,
family, health professional and employer support
strongly influenced their decision to breastfeed

The conflict caused by practices that
discourage breastfeeding must also be highlighted

In this sense, tnappropriate information coming
from other social networks. especially friends,
neighbors and relatives, may impact the decision
to breastfeed, as can be noticed in Amethyst's
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testimony (urban area): “ Meanwhile, some people
in the streets told me it was foolish to give only
breast milk until the sixth month, that I would
only get very stressed, that it would be more
correct to offer food as soon as the child was
two or three months old, .. " . The results of the

study by Fujimori et a/,25 involving mothers who
use public health services in the state of São Paulo

corroborated this finding. The authors observed
that the grandmother, mother-in-law, sisters,
sisters-in-law, spouse, neighbor or people with
more experience influenced the practice of
breastfeeding, and, in an attempt to help resolve
the doubts and uncertainties of the mother, they
could end up encouraging weaning.

Given the exposed information, the
strategies that encourage breastfeeding should
involve not only mothers, but also the distinct

social networks that imprint multiple meanings
to the act of breastfeeding.

The importance of breastfeeding for
the health and nutritional status
of the child and mother

The reports of the mothers showed that
in addition to understanding the importance of
the immunological and nutritional factors present
in breast milk for disease prevention and the
growth and development of the child, expressing
the influence of the scientific and biomedical
discourse, facts about the role of breastfeeding
for establishing the mother-infant bond also came
UP

ah, I believe we should breastfeed
because breast milk is good for the
development of the child and also for
avoiding many diseases. I feel good when

1 am breastfeeding, I feel that I get closer

to the child. .. (Pink quartz, rural area).

breastfeeding is good because it makes

the child healthy, it works like a vaccine,
it is good for the child's growth, it is good
for the mother because when the mother

is breastfeeding, it helps her body go back

to normal,.. there is a lot of weight loss

(Diamond, urban area)

.breastfeeding was no work at all... it

was good, right?... because it avoided
certain types of diseases... thank God until

now they never had to be hospitalized.
some mothers do not breastfeed because

they are mean and this and that... not

until now. .. they were all breastfed, and I

felt good for having breastfed my child
for a long time... . 1 also never got sick,

thank God... it was good for my health

too... . I did not have to buy tons of milk

(Sapphire, rural area)

The energy and nutrient content of breast
milk is adequate for the physiological imrnaturity

of the infant, and its ability to protect against
gastrointestinal and respiratory diseases make
breast milk the ideal food capable of meeting the
nutritional needs of the infant, especially during
the first months of life of the child and promote
the child’s full developmentl'3'5'7’31. Some health

professionals cite these biological factors and
many contents disclosed by the media, making
explicit the benefits of breastfeeding and evident
the preventive aspects for the child7"o'12. It is
possible that these contents and aspects are

internalized by the mothers as an important event
for the nourishment and health of their children.

This became evident at the beginning of the
1980s, with the creation of the Nationa
Breastfeeding Promotion Policy (Política Nacionat
de Incentivo ao Aleitamento Materno - PNIAM),
when the competent institutions began a process
of regulating and controlling advertisements and
sales of modified milks and infant formulas,
previousfy called “maternalized“7"o,

In this study, the interviewees considered
breast milk to be important not only for the health
of the child from the biological, nutritional and

psychological (mother-child bond, for instance)
point of views, but also for their own health and

nutrition status. Breastfeeding also helped the
mothers shed weight after delivery and mitigated
the expenses
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The benefits associated with breastfeeding
for women's health are scientifically recognized:
protection against breast and ovarian cancer,
osteoporosis-associated fractures, risk of rheuma-
toÊd arthritis, loss of the weight gained during
pregnancy during the puerperium, increased
duration of lactatÊonal amenorrhea and contra-

ceptive effect, especially during exclusive
breastfeed ing, faster uterine involution, reduced
blood loss during delivery, lower risk of postpartum
depression, and low tncidence of cardiovascular
diseases after menopause7’31

Therefore, the maternal meaning of
breastfeeding gains epidemiological and social

relevance as it guides strategies and policies that
focus on its benefits for the woman’s health and

nutrition and for the child. However, the biomedical

discourse used by health professionals still focuses
on the infant, followed by justifications such as

“ it is important for the child" or “it És better for
the child, " indicating that the focus of
breastfeeding advice is the child and the child’s
health and nutritional needs, The woman, her

health, her pleasure and her rights remain invisible
n the context of breastfeeding promotion and

encouragement9. In the present study, this aspect
emerges in the speech of the interviewee Emerald,
who lives in a rural area:

this is what I think. that it is good for

the child, right... the child grows up
healthier, as she (the dietician) said that

breast milk prevented many diseases.
flu, diaríhea... that it was better for her

to be breastfed ... but l learned that breast

milk protected her from many diseases.
the benefit was indeed for the child.

Given the above, it is important for health
professionals to extend their technical
breastfeeding actions beyond biological and
procedural aspects and also consider the mothers'
settings as well as their cultural backgrounds.
Furthermore, health professionals should try to
establish sufficient dialogue and listen to women
who breastfeed, understand the importance of
breastfeeding for them and their children, in order

to effectiveÉy contribute to the success of this

practice, as recommended by the World Health
Organization1 and Ministry of Health5

It is essential to point out that the
phenomenological focus taken by this study
alíowed understanding lactating women as a
being in the world, a being who is simultaneously
cast. present and felt present in social macro- and
microstructures32. In other words, the act of
women who breastfeed is conscious, and focuses
on someone or something. It assumes multiple

meanings constructed from an interactive
involvement with many people and contexts. in

complex networks of social relationships'6'17

CON C LU SION

In the present study, successful breastfeeding
until the second year of age of the child was
associated with the mothers’ meanings of
breastfeeding. These meanings were constructed
from their life experiences and their interactions
with health professionals and services. from whom
they learned and resignified concepts about this

practice in consonance with sociocultural,
scientific, economic and political transformations

Hence, the mothers’ meanings attributed to the
act of breastfeeding during the first two years of
life of the child reflected influences of sociocultural

factors and of the scientific and biomedical
discourse

The singularities associated with the
breastfeedÉng experience are among the
meanings externalized by the mothers who
breastfed their children until the second year of
age, the importance of family/spousal support and
that of health professionals, and the knowledge
on the importance of breastfeeding for the health
and nutritional status of the child and mother.

The results of this study allow the
realization that the act of breastfeeding is, for
women, a process of continued learning, which
is based on the distinct and diverse interactions

of their daily life experiences. And therefore. the
success of this practice depends on the strategies
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used by health services before and after delivery

that consider widening the reception spaces,
listening and dialogue for the integral care of the
pregnant/lactating woman. Furthermore, these

strategies should invoIve the family in breastfeeding

counseling, encouraging and appreciating the
family for their participation and collaboration in

supporting maternity, for the effective
implementation of breastfeeding until the second
year of the child’s life. The importance of the
sensible and strategic involvement of healthcare

professionals. friends and neighbors is also
noteworthy for effective breastfeeding promotion
and encouragement.

In this sense, it is hoped that the reflections
stemming from this study allow a broader
understanding of the factors that affect
breastfeeding during the first two years of life
from the mother's viewpoint, in order to support
professional practice and the planning and
(re)assessment of public policies in the field of
mother-infant health and nutrition.
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Crescimento infantil comparado com as
referências NCHS e o padrão WHO/2006

Child growth compared with the NC:HS reference

and WHO/2006 standard

Maria da Graça Mouchrek JALDIN1
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Nivaldo Costa MUNIZ3

RE SU IVI O

Objetivo
Este trabalho teve como objetivo analisar o crescimento de crianças em regime de aleitamento materno exclusIvo
até o sexto mês, bem como comparar seu peso e comprimento com a referência do National Center for Health
Statistics 1978 e com o padrão da World Health Organization 2006
Métodos

Trata-se de estudo longitudinal realizado em um Banco de Leite Humano, na cidade de São Luís, Maranhão,
entre outubro de 2007 e novembro de 2008. Foi feita amostragem não probabilística com 328 crianças nascidas
a termo e submetidas a aleitamento materno exclusivo. Finalizaram o estudo 181 crianças. Avaliou-se o
crescimento por meio de médias e desvio-padrão, comparando-se os resultados com aqueles dois parâmetros
Resultados

Os meninos mostraram-se mais pesados que as meninas, do primeiro ao sexto mês (p<0,05>. A maior velocidade
no ganho ponderal ocorreu nos dois primeiros meses de vida, em ambos os sexos. Quanto ao peso, as meninas
apresentaram peso médio superior ao padrão da World Health Organization 2006, ao nascer e do terceiro ao
sexto mês (p<0,05), enquanto os meninos mostraram peso superior do quarto ao sexto mês (p<0.05). Já em
relação à referência do National Center for Health Statistics 1978, ambos os sexos apresentaram peso superior
desde o nascimento até o sexto mês (p<0,05), exceto os meninos ao nascer. Quanto ao tamanho, as meninas
apresentaram comprimento médio semelhante ao padrão da World Health Organization 2006, porém menor
do que a outra referência, ao nascer e no sexto mês (p<0,05)' Já os meninos obtiveram comprimento médio

1 Universidade Federal do Maranhão, CenLro de Ciências Biológicas e da Saúde, Dcpartdmento de Medicina 111. Av. dos Portugueses,
s/n., Campus Universitário do Bacang,1, 6508C)-040, São Luís, MA, Brasil. Correspondência para/CoITCSj70ndcncc Éo: MGM
JALDIN. E-nlail: <gracajaldin@yahoo.com.br >

2 Universidade Federal do Maranhão, Centro de Ciências Biológicas e da Saúde, Departamento de Saúde Pública. São Luís, MA,
Brasil

3 Universidade Federal do Maranhão, Centro de Ciências Exatas e Tecnologia, Departamento de Matemática. São Luis, MA,
Brasil
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inferior, tanto quando comparados ao padrão da World Health Organization 2006, do nascimento ao sexto
mês (p<0,05), exceto o quinto; como quando comparados à referência da National Center for Health Statistics
1978, ao nascer e no primeiro, no quarto e no sexto meses de vida (p<0,05)
Conclusão

O crescimento ponderal das crianças em aleitamento materno exclusivo assemelhou-se mais ao padrão World
Health Organization 2006 que à referência National Center for Health Statistics 1 978, ao passo que o crescimento
linear mostrou-se compatível com os dois parâmetros

Termos de indexação: Aleitamento materno, Antropometria. Crescimento,

ABSTRACT

Objective
This study assessed the growth of exclusive 1y breastfed infants until six months of age and compared their
weight and length with those of the National Center for Health Statistics 1978 reference, and the World
Health Organization standard 2006.
Methods

This was a longitudinal research done at the Human Milk Bank of São Luis, Maranhão, from October 2007 to
November 2008. The non-probabilistic sample consisted of 328 exclusively breastfed, full-term infants. A total
of 181 infants concluded the study. Growth was assessed by means and standard deviation and the results
were compared with those of the National Center for Health Statistics 1978 and World Health Organization
2006
Results

Males weighed more than females from the first to the sixth month (p<O,05). The greatest weight gain occurred
in the first two months of life for both sexes. The mean female weight was higher than that of the World
Health Organization 2006 at birth and from the third to the sixth month (p<0.05); meanwhile, males were
heavier from the fourth to the sixth month (p<0.05). but their weights were higher than those of the National
Center for Health Statistics 1978, for both genders, from birth to the sixth month (p<O,05). except for males at
birth. The mean male lengths were lower than those of the World Health Organization 2006 from birth to the
sixth month (p<0.05), except for the fifth month; they were also lower than the National Center for Health
Statistics 1978 at birth and in the first. fourth and sixth months of life (p<O,05); female heights were similar to
those of the World Health Organization 2006 and lower than those of the National Center for Health Statistics
1978 at birth and at the sixth month (p<0.05).
Conclusion

The weight gain of exclusively breastfed children was more similar to that of the World Health Organization
2006 standard than that of the National Center for Health Statistics 1978 reference. Linear growth was
appropriate, similar to both the standard and the reference.

Indexing terms: Breast feeding. Anthropometry. Growth.

INTRODUÇÃO A World Health Organization (WHO) reco-
rnenda o aleitamento exclusivo nos seis primeiros
meses de vida como único alimento ideal para o
crescimento e desenvolvimento infantil. Um dos

métodos de avaliação do crescimento é a antro-
pometria, utilizada com a finalidade de monitorar
o crescimento, individualmente ou em estudos
epÊdemiológicos4. Nesse processo são feitas a pe-

sagem e medição. comparando-se essas medidas
a um padrão antropométrico de referência por
meio de curvas de crescimento

O alimento completo, que entre inúmeras
outras vantagens oferece ao lactente uma nutri-
ção de excelente qualidade, é o leite materno1.
São diversos os estudos que ressaltam a impor-
tância do Aleitamento Materno Exclusivo (AME)
para o estado nutricional infantil até o sexto mês
de vida''2. Ressalte-se que o primeiro semestre de
vida é o período de mais rápido crescimento
humano3.
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As curvas de crescimento até há pouco
tempo recomendadas para uso internacional pela
WHO eram as do National Center for Health
Statistics (NCHS), reconhecidas como referência

NCHS/WHO desde 1 978, após terem sido norma-
lizadas5.

Todavia, diversos pesquisadores, ao ava-

liarem o crescimento de crianças em AME até seis

meses, evidenciaram peso superior ao da curva

do percentil 50 da NCHS/1 9782’6. Outros pesqui-

sadores. com base na mesma referência, mostra-

ram crescimento desacelerado de crianças em

AME a partir do terceiro e quarto mês, princi-

palmente com relação ao peso7'8. A magnitude
dos desvios negativos motivou discussões sobre

o valor nutricional do leite materno para a pro-

moção de um crescimento sadio, favorecendo o
desmame precoce9. Com o decorrer do tempo,
as curvas da NCHS foram consideradas irlade-

quadas para crianças amamentadas, devido à
constatação de uma série de limitações. Dentre
as principais, citam-se o fato de as crianças serem

alimentadas predominantemente com fórmulas
infantis, bem como a situação de as medidas an-

tropométricas serem aferidas ao nascer, no pri-

meiro mês e, depois, a cada três meseslo.

Entre 1997 e 2003. a WHO realizou um

estudo multicêntrico de referência de crescimento,

com o objetivo de elaborar novas curvas para
avaliação do crescimento e desenvolvimento de

crianças de zero a cinco anos, em todo o mundo.
Entre outras características, o estudo foi baseado

em bebês saudáveis, em aleitamento exclusivo ou

predominante, e com mães não fumantes4. Em-

bora o padrão WHO tenha sido construído a partir
de crianças amamentadas, ele foi proposto para

avaliar o crescimento de crianças com qualquer
tipo de alimentação"

Dentro desse contexto, o objetivo do pre-
sente estudo foi analisar o crescimento de crianças

em AME até os seis meses de vida, comparando
os dados obtidos com aqueles propostos na

referência NCHS/1978 e no padrão WHO/2006.

MÉTODOS

Este trabalho se baseia em um estudo lon-

gitudinal realizado no Banco de Leite Humano
(BLH) do Hospital Universitário Materno Infantil

(HUMI) de São Luís (MA), no período de outubro
de 2007 a novembro de 2008. O BLH, considerado

um centro de referência em pesquisa sobre
aleitamento materno no estado, desde 2004 está

inserido no HUMI. É reconhecido como Hospital

Amigo da Criança desde 1998, e tem por finali-

dade assegurar o cumprimento dos dez passos

para o sucesso da amamentação

Foram adotados como critério de inclusão:

criança nascida a termo; parto único; Apgar 27

no quinto minuto; peso ao nascer entre 2,5kg e

4,Okg; em AME desde o nascimento; nascida no
HUMI e mantida em alojamento conjunto até a

alta hospitalar. Considerou-se AME a definição

da WHO/1 991 . Incluíram-se 27 crianças que fize-
ram uso ocasional de água ou chá para cólica
somente no primeiro mês de vida. Os filhos de
mães fumantes e daquelas impossibilitadas de
fornecer amamentação exclusiva nos seis pri-
meiros meses não foram incluídos no estudo

Um total de 328 crianças foi incluído por
meio de amostragem não probabilística, no pe-
ríodo de outubro de 2007 a junho de 2008, na

primeira consulta, com um mês de vida. Nessa
ocasião, foram identificadas as crianças e mães
que preenchiam os critérios da pesquisa. sendo
estas esclarecidas sobre a importância da mesma

e sobre os critérios para a inclusão. As mães que
aceitaram participar responderam a um ques-
tionário sobre identificação, condições sociode-
mográficas, antecedentes obstétricos, amamen-
tação e dados da criança

Para aferição do peso e comprimento das
crianças, do primeiro ao sexto mês, foram recru-

tadas duas técnicas de enfermagem do BLH, capa-
citadas para essa atividade, além da pesquisa-
dora. A equipe foi treinada mediante a realização
de um estudo piloto com 30 crianças

A antropometria realizou-se por meio de

técnicas padronizadas e checagem periódica entre
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as profissionais envolvidas. As medidas ao nascer
foram colhidas do cartão da criança ou da folha
de Declaração de Nascidos-Vivos. As crianças
foram pesadas sem roupas, em balança digital

(Filizola Ind. Ltda) tipo pesa-bebê, com capacidade
máxima de 15kg e precisão de 5g. aferida pelo
Instituto Nacional de Metrologia, Normalização e

Qualidade Industrial, no início do estudo. A leitura

foi realizada em quilogramas, e a balança tarada
antes de cada pesagem e checada regularmente
para ajuste zero. O comprimento foi aferido com
a criança em decúbito dorsal sobre um antropô-
metro horizontal de madeira (padrão) construído
localmente, com subdivisões em milímetros e
apoiado em superfície plana, firme e lisa6'12.

O ganho ponderal diário foi calculado pela

diferença entre o peso da consulta atual e o da

consulta anterior, dividida pelo número exato de
dias entre as duas consultas'3. O acompanha-
mento das crianças ocorreu mensalmente, do
primeiro ao sexto mês de vida. Para minimizar a
influência da variabilidade da idade sobre os

resultados, o intervalo permitido entre a data de
aniversário e o dia da consulta nos primeiros qua-
tro meses foi de ü1 semana'2"4, e a partir do quin-
to mês foi de ü2 semanas'4. O atendimento às

crianças foi individual para verificação das medidas

antropométricas, observação da mamada e ava-
liação clínica com o pediatra.

O estudo foi precedido por palestra de
incentivo e apoio à prática do AME. com infor-
mações sobre amamentação e orientações quanto
à técnica correta de amamentar. A presença de

familiares foi permitida e incentivada,

Em cada atendimento. perguntou-se às
mães sobre a alimentação oferecida à criança,
número de mamadas em 24 horas, dificuldades

com a amamentação, problemas de saúde e
situação vacinal. Para confirmação do AME, utili-

zaram-se as informações maternas e a observação
da mamada. As consultas subsequentes foram
agendadas previamente, mas as mães poderiam
retornar antes, se as crianças apresentassem inter-
corrências clínicas. Aos seis meses de Êdade, as
crianças receberam alta do programa, e as mães

foram orientadas sobre alimentação comple-
mentar e a conveniência de manter o aleitamento

materno por. no mínimo, até os dois anos de
idade

Foram excluídas as crianças que não com-
pareceram às consultas mensais no intervalo per-

mitido, bem como as que fizeram uso de outro
alimento além do leite humano antes do sexto

mês

O estudo foi aprovado pelo Comitê de

Ética em Pesquisa do Hospital Universitário Ma-
terno Infantil. Processo n'’ 33104- 1076/07, em
25/1/2008, Todas as mães assinaram um Termo

de Consentimento Livre e Esclarecido antes da

inclusão das crianças na amostra

As medidas antropométricas foram expres-

sas em média, desvio-padrão e analisadas no Stata
9.0, a partir do banco de dados armazenado no

Epi Info 2006, versão 3.3.2. Utilizou-se o teste

Shapiro Wilk para avaliar a normalidade das va-

riáveis quantitativas e o teste f de Student para
comparação das médias com um nível de signifi-
cância de 5cyo

RESULTADOS

Foram avaliadas 328 crianças em AME
Entretanto, apenas 181 delas permaneceram até

o término do programa, no sexto mês de vida,
resultando em 95 meninas (52,50%) e 86 meni-

nos (47,50%). Das outras 147 crianças (44,82 %),
foram excluídas 49 (33,33%) por não terem com-

parecido às consultas no intervalo de tempo esti-

pulado e 24 (16,33%) devido à introdução de

outro alimento, enquanto 74 (50,34%) abando-
naram o estudo.

A Tabela 1 mostra diferença estatística com

relação ao peso médio entre os sexos, exceto ao

nascimento. Meninos duplicaram o peso de nasci-

mento por volta do terceiro mês, e meninas, por
volta do quarto mês. O ganho de peso nos seis

meses de vida foi de 4,9kg. nos meninos e 4,4kg

nas meninas (dados não apresentados em tabela).
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Tabela 1. Peso médio de 181 crianças em aleitamento materno

exclusivo, segundo o sexo e a idade. São Luís (MA),
2007-2008.

Idade Meninos (n=86)

DP

Ao nascer
1 '’ mês

2'’ mês

3'’ mês

4'’ mês

5'’ mês

6'’ mês

3,3 ü 0,3

4,5 t 0,5

5,6 É 0,5
6,5 k 0,6

7,2 ü 0,7

7,8 É 0,8
8,2 ü 0,9

M: Média; DP: Desvio-Padrão.

Tabela 2. Ganho ponderal (9) médio diário de 181 crianças em

aleitamento materno exclusivo, segundo o sexo e a ida-
de. São Luís (MA), 2007-2008.

Ganho ponderal médio (g/dia)
Idade

0-1'’ mês
1 '’-2'’ mês

2'’-3'’ mês

3'’-4'’ mês
4'’-5'’ mês

5'’-6'’ mês

36,9 É 10,1

39,7 É 8,1
29,0 e 7,6

23,3 É 7,4

19,0 É 5,8
14,0 + 8,5

M: Média; DP: Desvio-Padrão.

Tabela 3. Comparação do peso médio (kg) de crianças em aleitamento materno exclusivo com o padrão WHO/2006 e com a referência
NCHS/1 978, segundo o sexo e a idade. São Luís (MA), 2007-2008.

Peso (kg)

Meninos (n=86)

Ao nascer
1 '’ mês

2'’ mês

3'’ mês

4'’ mês

5'’ mês

6'’ mês

Meninas (n=95)

Ao nascer
1 '’ mês
2'’ mês

3'’ mês

4'’ mês

5'’ mês

6'’ mês

M: Média; DP: Desvio-Padrão; WHO: World Health Organization-. NCHS: National Center for Health Statistics

Peso (kg>

Meninas (n=86)

M

3,3 É 0,3

4,2 É 0,5

5,2 ü 0,5
6,0 É 0,6

ü 0,76,7

t 0,9
ü 0,9

7,2

7,7

MDP

29,6 ü10,4
33, 1

26,3 t 9,5

22, 1

18,0 É 7,7

15,0 t

Estudo

M DP

t 0,3

t 0,5

t 0,5

ü 0,6

t 0,7

ü 0,8

t 0,9

3,3

4,5

5,6

6,5
7,2

7,8
8,2

ü 0,3
t 0,5

t 0,5

t 0,6
ü 0,7

ü 0,9
ü 0,9

3,3
4,2

5,2

6,0
6,7

7,2
7,7

P

DP

0,999

o,001

o,001
o,001

o,001

o,001
o,001

P
DP

<o,oo 1

<o,001
0.017

0, 1 62
0, 155

0, 1 84

t 8,4

t 7,9

7,2

WHO/2006

3,3
4, 5

5,6

6,4

7,0

7,5

7.9

3,2
4,2

5,1

5.8

6,4

6,9

7.3

Na Tabela 2, verifica-se que o ganho pon-
deral médio foi maior nos meninos no primeiro
trimestre. Em ambos os sexos houve um cresci-

mento acelerado até o segundo mês e, após, uma
desaceleração gradual até o sexto mês, mais
intensa entre o segundo e o terceiro mês

Na Tabela 3. observa-se que. nos meninos,
o peso médio do quarto ao sexto mês foi superior
ao do WHO/2006 (p<0,05). Nas meninas, foi

superior ao nascer e do terceiro ao sexto mês
(p<0,05). Nos meninos, do primeiro ao sexto mês,
os pesos médios foram superiores ao da NCHS/
1978, com diferença significante, enquanto nas
meninas, desde o nascimento

Na Tabela 4, verifica-se que o comprimento
médio dos meninos foi inferior ao do WHO/2006,

do nascimento ao sexto mês, apresentando uma
diferença estatística significante, exceto no quinto
mês. Nas meninas, o comprimento médio foi me-
nor que o do padrão em todo o primeiro semestre,
mas sem significância estatística. Nos meninos,
apenas no segundo, terceiro e quinto meses os
comprimentos não diferiram dos estabelecidos
pela NCHS/1978. Porém, nas meninas não se
observou diferença nesses valores do primeiro ao
quinto mês

Estudo

M DP
NCHS/1 978P P

3,3

4,3

5,2

6,0

6,7

7,3
7,8

1 ,000
1 ,000

1 ,000

0, 1 26

0,009
<o,001

0,003

3,3 ü 0,3

4,5 t 0,5

5,6 É 0,5

6,5 & 0,6
7,2 É 0,?

7,8 t 0,8
8,2 ü 0,9

0,999
0,004

<o,001

<o,001

<o,001

<o,oo 1
<o,001

3,2

4,0

4,7

5,4

6,0

6,7
7,2

3,3 i 0,3
4.2 É 0,5

5,2 ü 0,5

6,0 É 0,6

6,7 e 0,7

7,2 É 0,9
7,7 É O,9

0,002
1 ,000

0,054

0,002
<o,001

0,002
<o,oo 1

o,001

<o,001
<o,001

<o,oo 1

<o,oo 1

<o,001
<o,001

Rev, Nutr,, Campinas, 26(1):17-26, jan./fev., 2013 Revista de Nutrição



22 1 MGM JALDIN et al

Tabela 4. Comparação do comprimento médio (cm) de crianças em aleitamento exclusivo com o padrão WHO/2006 e com a referência
NCHS/1 978, por sexo e idade. São Luís (MA), 2007-2008.

Estudo

M DPPeso (kg) WHO/2000

Meninos (n=86)

Ao nascer

1 '’ mês

2'’ mês
3'’ mês
4'’ mês

5'’ mês
6'’ mês

Meninas (n=95)

Ao nascer

1'’ mês
2'’ mês

3'’ mês

4'’ mês

5'’ mês

6'’ mês

49.9

54, 7

58,4

61 ,4

63,9
65,9
67.6

49,1 É 1,9

54,0 t 1,7
57,9 É 1,8

60,9 + 1.7

63,3 É 1,7
65,5 É 1,9

67,0 É 1,9

49, 1

53,7

57, 1

59,8

62, 1

64,0

65,7

48,9 t 2.0

53,4 É 1,6

56,8 t 1,8

59,5 & 2,2

62,0 É 1,9

63,8 É 2,1

65,4 É 2,2

M : Média; DP: Desvio-Padrão; WHO: World Health Organization. NCHS: National Center for Health Statistics,

DISCUSSÃO

No presente estudo, analisou-se o cresci-
mento de crianças em AME do nascimento aos
seis meses de vida. O crescimento dessas crianças
foi comparado ao padrão internacional WHO/
2006 e à referência internacional NCHS/1 978.

Entre os sexos. as médias de peso foram
iguais às do nascimento, porém do primeiro ao

sexto mês, meninos foram mais pesados. Esse

mesmo achado foi observado por Donma &

Donma'5, em estudo sobre alimentação infantil e
crescimento no primeiro semestre de vida, na Tur-

quia. Todavia, Dewey ef al.16, comparando pa-
drão de crescimento de crianças amamentadas e
alimentadas por fórmulas, de 0 a 18 meses, mos-
traram que a média do peso nos meninos em
aleitamento materno foi maior que nas meninas,
desde o nascimento. Esse fato também foi verifi-

cado por Yoneyama et a/.17 nas crianças em AME.
avaliadas ao nascer, no primeiro, terceiro e sexto
meses, em estudo feito no Japão, relacionando
crescimento ao tipo de alimentação na infância
(leite materno e artificial). Marques et al,' encon-
traram resultado diferente em pesquisa sobre
crescimento de 102 crianças amamentadas, ao

<o,001

<o,001

0,012

0,008

0,002

0,050
0, 040

nascer, no primeiro, quarto e sexto meses, em

Belém, onde o peso médio foi maior nas meninas
ao nascer, igualou-se ao dos meninos no primeiro
mês e foi menor a partir do quarto mês

Os meninos mostraram um ganho pon-
deral médio diário superior ao das meninas, princi-

palmente no primeiro trimestre, exceto do quinto
ao sexto mês. Simoes & Pereira'3 também vert-

ficaram diferença em favor dos meninos quanto
ao ganho de peso diário. Em ambos os sexos, o
período de declínio iniciou-se no segundo mês.
estendendo-se até o final do segundo trimestre
Marques et al.1 observaram uma redução em tor-

no de 50% no ganho de peso diário, após o quar-
to mês, em ambos os sexos. No presente estudo.
isso ocorreu após o quinto entre os meninos, e
após o sexto mês entre as meninas

Apesar de as crianças em estudo não te-
rem alcançado, no quinto e sexto meses, os va-
lores de 20g/dia a 25g/dia, referidos na literatura
como adequados para o segundo trimestre18, do
ponto de vista clínico elas chegaram ao sexto mês
saudáveis e com crescimento satisfatório, De

acordo com Augusto & Souza'9, a redução que

acontece no segundo trimestre ocorre indepen-

Estudo

M DP
NCHS/1 978P

49.1 t 1,9

54,0 & 1,7

57.9 t 1.8

60,9 É 1,7

63,3 t 1,7

65,5 t 1,9
67.0 t 1,9

48,9 t 2,0
53,4 É 1,6

56.8 É 1,8

59.5 t 2,2

62.0 É 1,9

63,8 t 2,1

65.4 É 2,2

0,342

0,070
o,110

0,206

0.608
0,360

0, 1 85

P

50,5
54, 6

58, 1

61,1

63,7
65,9

67,8

<o,001
0,008

0, 303

0,272

0,032
0,054

<o.001

49,9
53,5

56,8

59,5

62,0

64, 1

65,9

<o,001
0,539

0,999

0,999

0,999

0, 1 66

0,028
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dentemente da duração da amamentação excÊu-

siva, evidenciando um comportamento normal do
crescimento

Os maiores ganhos de peso nos dois pri-
meÊros meses de vida e a subsequente desacele-

ração até os seis meses, notadas neste estudo,
foram similares aos mostrados por Otaigbe et a/.6,

Dewey et al , *6 e Jatmovich et a/.20. Nesses estudos,
as crianças também chegaram aos seis meses de
vida com crescimento adequado e satisfatório,
apesar da desaceleração.

A duplicação do peso médio de nasci-

rnento nos meninos e meninas, que ocorreu por
volta do terceiro e quarto mês respectivamente,
foi tardia quando comparada àqueÉa registrada
no estudo de Yoneyama et al.\7 , segundo o qual
os meninos dobraram o peso de nascimento
(3,1 53kg) entre o segundo e o terceiro mês, en-
quanto as meninas (3,106kg) o fizeram em torno
do terceiro mês. Por outro lado. foi mais precoce
que em estudos que evidenciaram peso de nas-
cimento mais elevado, como o de Dewey et a 1.1e

(3,800kg t/s 3,584kg, em meninos e meninas,
respectivamente). em que a duplicação ocorreu
em torno do quinto mês nos meninos, e entre o
quinto e sexto nas meninas. Fato semelhante pode
ser observado no estudo realizado por Donma &
Donrna'5, no qual o peso médio dos meninos ao
nascer (3,420kg) dobrou no quarto mês, e nas
meninas (3,42C)kg), entre o quarto e o quinto,

Há relatos mostrando que, quanto menor
o peso de nascimento. maior a velocidade de
ganho ponderal diário13’19 e. consequentemente,
mais precoce a duplicação2'. Provavelmente isso

ocorre na tentativa de recuperar alguma limitação

ocorrida no potencial de crescimento intraútero'9.
Para Augusto & Souza'9, a maior velocidade de
incremento diário de peso no primeiro trimestre,
de modo geral, está relacionada não somente ao
menor peso ao nascer, como ao sexo masculino.
Pode-se constatar que, neste estudo e nos demais
antes referidos, a duplicação de peso ocorreu de
modo mais precoce nos meninos.

Esse comportamento pode ser explicado
por diferenças anatômicas e fisiológicas entre os

sexos, visto que os meninos apresentam crânio e
face grandes e, proporcionalmente, maior quanti-
dade de tecido muscular2'

Outros autores têm procurado dar explica-

ções sobre a diferença de peso entre os sexos,
favorecendo os meninos. Dentre as alegações,
incluem-se menor peso das meninas ao nascer e
menor quantidade de leite ingerido por elas du-
rante as sucções6'13. Apesar de se ter notado, neste

estudo, um desempenho melhor nos meninos,
fica descartada a influência do peso ao nascer,
tendo em vista que ambos os sexos nasceram com
pesos iguais e adequados. A hipótese de menor
vofume de leite ingerido, devido à sucção menos
vigorosa, necessita de confirmação científica

Com base nesses achados, pode-se de–

preender que a amamentação exclusiva promove
o crescimento ponderal infantil do nascimento ao

sexto mês, principalmente no primeiro trimestre
Outros estudos relatam que o crescimento ade-
quado só é garantido até o quarto mês de vida22'23

De acordo com Sekiyama ef al .24, o rápido
crescimento nos dois primeiros meses de vida de

crianças amamentadas é atribuído à grande inges-
tão de leite materno ou a seu alto valor nutri-

tivo. Acredita-se que o bom desempenho do cres-
cimento das crianças do presente estudo seja

também resultado de orientações sistemáticas e
do incentivo que as mães receberam após o parto
em Hospital Amigo da Criança e. também, no

BLH, durante o seguimento de puericultura, com
o caráter cíclico das consultas nos primeiros seis

meses. Isso permitiu uma abordagem adequada
a respeito da importância de mamadas frequen-
tes, sob livre demanda, e a respeito da técnica
correta de amamentar e do esvaziamento comple-
to das mamas em cada mamada, Também colabo-

rou o esclarecimento de que o leite do final das
mamadas é mais rico em gorduras e de alto teor
energético, sendo responsável pela saciedade e
maior ganho de peso. Além disso, o apoio cons-
tante às mães durante todo o seguimento foi

fundamental para o fortalecimento da autoes-
tima, fazendo-as acreditar em sua capacidade de
amamentar. A literatura aponta outros trabalhos
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sobre crescimento bem sucedido de crianças ama-
mentadas, como resultado do apoio, incentivo e

orientação às mães nutrizesl'6.

Quanto ao ganho de peso mais lento, que

ocorreu após o segundo mês nas crianças do es-

tudo, esse é provavelmente um fenômeno fisioló-
gico normal, também assinalado por Otaigbe ef
a/.6 e por Dewey et al .'6. não devendo ser, equivo-
cadamente, considerado como falha no cresci-

mento, pois isso levaria à introdução precoce de
alimentos complementares em crianças saudáveis
e com bom ritmo de crescimento12.

Ao se compararem os resultados deste
estudo com o padrão WHO/2006, observa-se que
os meninos da amostra obtiveram peso superior,

do quarto ao sexto mês (p<0,05), enquanto nas
meninas esse fato ocorreu ao nascer e do terceiro

ao sexto mês (p<0,05).

As recomendações alimentares da WHO,
no estudo multicêntrico, foram: AME ou AMP
(aleitamento materno predominante) pelo menos
até o quarto mês de vida; alimentos complemen-
tares entre o quarto e o sexto mês; e manutenção

do aleitamento materno parcial pelo menos até

os 12 meses. É importante ressaltar que 99.5%
das crianças do referido estudo iniciaram com-
plementos em torno do sexto mês e que crianças
em AMP receberam leite humano como principal

fonte de nutrição, além de água e outros líquÊ-

dos25. Chás e sucos, entre outros. são de pouco
valor energético. Além do mais, há relato na
literatura de que em torno do terceiro e do quarto
mês de vida ocorre aumento da necessidade
energética diária da criança, devido ao incremento
da atividade física e maior tempo em vigília26,

Waterlow & Tomson22 estimam que as necessida-
des energéticas aumentem em torno de 12.0%
após o quarto mês.

O leite materno exclusivo contém todos
os nutrientes necessários para atender às de-
mandas de crescimento da criança até os seis
meses de idade27, ou até em idades mais avan-
çadas28. Possivelmente, o fato de as crianças estu-
dadas terem sido exclusivamente amamentadas

nos seis primeiros meses justifica o maior peso

das meninas e meninos a partir do terceiro e do
quarto mês de vida. respectivamente, quando
comparados ao padrão

Nos meninos. o peso médio ao nascer foi
semelhante à NCHS/1 978, tornando-se maior nas

idades subsequentes; nas meninas, mostrou-se
maior do nascimento ao sexto mês. De modo

geral, as crianças alimentadas com fórmulas têm
uma maior ingestão calórica. portanto maior veIo-
cidade de crescimento29. No entanto, as crianças
da referência. alimentadas predominantemente
com fórmulas, mostraram um peso médio menor
que as do estudo

Quanto à altura, o comprimento médio
das crianças ao nascer foi menor que os resultados
assinalados por Jaimovich et al .2Q . mas, do primeiro

ao sexto mês, o valor foi semelhante ao apontado
por esse estudo. Quanto à pesquisa de Otaigbe
et al.6 . o comprimento médio foi menor ao nascer
e no primeiro mês, mas semelhante nas outras
idades

Quanto ao comprimento médio por sexo,
verificou-se que nas meninas essa medida man-
teve-se abaixo do valor encontrado por Donma
& Donma:5, do nascimento ao sexto mês; nos

meninos, ao nascer e no primeiro mês, Ambos os
sexos mostraram valores inferiores aos encontra-

dos por Yoneyama et aI.17 . ao nascer, no terceiro
mês e no sexto. No entanto, no presente estudo.
meninos e meninas obtiveram um aumento no

comprimento acima do esperado para o primeiro
sernestre

Apesar do comprimento médio das crian-

ças estudadas ter sido menor ou semelhante ao
padrão WHO/2006 e à referência NCHS/1 978 nas

idades avaliadas, elas mostraram crescimento sa-

tisfatório e comparável.

Muito embora as crianças do estudo
tenham alcançado as expectativas de crescimento,
devem-se considerar algumas limitações meto-
dológicas da pesquisa. A mais importante é, sem
dúvida, o viés de seleção decorrente da amostra
de conveniência, oriunda de um serviço de refe-

rência em aleitamento materno. o que impossibi-
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lita uma generalização externa, apesar dos resul-

tados animadores. Outra limitação refere-se à

motivação que as mães receberam para participar
do estudo e cumprir as recomendações do aleita-

mento exclusivo, que teve implicações positivas
no desfecho do estudo

CONCLUSÃO

O crescimento ponderal das crianças
assemelhou-se mais ao modelo do padrão WHO/
2006 que ao da referência NCHS/1978. Quanto
ao crescimento linear, as crianças mostraram um

desempenho adequado, comparável ao padrão
e à referência nas idades avaliadas.

Os resultados do presente estudo per-

mitem afirmar que a adoção, nos estabeleci-
mentos de saúde, de medidas que favorecem a
amamentação é um dos fatores que promovem
um ótimo crescimento infantil nos primeiros seis
meses de vida. O monitoramento do crescimento

infantil deve ser iniciado após o nascimento, de

modo longitudinal, por meio de consultas men-
sais, utilizando-se como referencial de avaliação
um padrão cujas curvas sejam instrumentos va-
liosos para identificar crianças que estão cres-
cendo bem ou em situação de risco.
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ABSTRACT

Objective
This study assessed the impact of supplementing the diet of women during pregnancy and lactation with
fish oil containing the omega-3 fatty acid docosahexaenoic acid, and its influence on the composition of
human milk

Methods

The sample comprised 60 women aged 18 to 38 years with appropriate dietary pattern, all of them healthy
and nonsmokers. The intervention consisted of a daily supplementation with fish oil capsules that corresponded
to a daily intake of 315mg of docosahexaenoic acid and 80mg of eicosapentaenoic acid during the third
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trimester of pregnancy and the first three months postpartum. The total fat content and fatty acid profile of
their milk were determined by creamatocrit and gas chromatography. Descriptive statistics were used for data
analysis and the significance leveI was set at p<0.05
Results

There was no statÊstical difference between the fat contents of the study (fish oil capsules) and control (capsules
containing corn starch as filler) groups. However, the milk of women taking fish oil contatned higher
docosahexaenoic and eicosapentaenoic acid levels 30 and 60 days after delivery. These results demonstrate
that high omega-3 intake can influence its concentration in human milk
Conclusions

Given the importance of docosahexaenoic acid in the neonatal period, it is appropriate for pregnant and
breastfeeding women to supplement on long-chain polyunsaturated fatty acids, which may be done by adding
fish oil to the regular diet

Indexing terms: Docosahexaenoic acids. Pregnant women. Lactation. Milk, human. Supplementation feeding

RESUMO

Objetivo
Este estudo teve como objetivo avaliar o impacto da suplementação na dieta de gestantes e de lactantes com
ácidos graxos ômega-3 docosahexaenoico, sob a forma de óleo de peixe, e sua influência na composição do
leite humano.

Métodos

A amostra foi constituída de 60 gestantes, com idade entre 18 e 38 anos. saudáveis, com padrão alimentar
adequado e não fumantes. A intervenção consistiu na suplementação da dieta com cápsulas de óleo de peixe,
totalizando um consumo diário de 37 5mg de ácido docosahexaenoico e 80mg de ácido eicosapentaenoico,
no período entre o terceiro trimestre de gravidez e o terceiro mês após o parto. O teor de fipídeos totais e do
perfil de ácidos graxos foi determinado pelos métodos de crematócrito e de cromatografia gasosa. Para a

análise dos dados foi utilizada estatística descritiva e nível de significância de p<0,05.

Resultados

Entre o grupo sujeito à dieta suplementada (cápsulas de óleo de peixe) e o grupo controle (cápsulas contendo
amido de milho como excipiente), não se constatou diferença estatística quanto aos valores totais de tipídeos.
Entretanto, no leite das mães do primeiro grupo, a suplementação com óleo de peixe mostrou teores mais
elevados na concentração dos ácidos docosahexaenoico e eicosapentaenoico, nos tempos 30 e 60 dias,
demonstrando que um maior consumo de ômega-3 pode influenciar na sua concentração no leite humano.

Conclusão

Considerando a importância do ácido docosahexaenoico no período neonatal. é adequado incrementar com
ácidos graxos poliinsaturados de cadeia longa a alimentação de gestantes e de lactantes, o que pode ocorrer
pela suplementação da dieta com óleo de peixe.

Termos de indexação. Ácido docosahexaenóicos. Gestantes. Lactação. Leite humano, Suplementação alimentar.

INTRODUCTION fetal development and development during the
first months of IÉfe'-3

The Long-Chain Polyunsaturated Fatty
Acids (LC-PUFA> of the omega-3 series, such as

Docosahexaenoic Acid (DHA), Eicosapentaenoic
Acid (EPA) and Arachidonic Acid (AA). are
important components of cell membranes and

central nervous system cells, and are essential for

The brain develops during the third
trimester of pregnancy, when the active formation
of neurons begins, and this increases DHA
requÊrement considerably4, The amount of DHA
that the fetus is capable of synthesizing from its

precursors is limited, so it is supplied by the
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placenta,which takes it from the maternal plasma

at a rate of 60-70mg/day and transfers it to the
fetal plasma5-7.

After birth, polyunsaturated fatty acids are

transferred from mother to infant through milk
since the infant's liver is immature and still

incapable of synthesizi ng long-chain
polyunsaturated fatty acids, which are important
for the development of the nervous system68.

Adequate DHA intake has been associated with
better cognitive development, growth and visual

acuity8-'o.

During pregnancy, some situations are
capable of changing the availability of LC-PUFA,

such as Ênappropriate nutrition, intake of fats and
oils having a high omega-6 to omega-3 ratio, and
multiple and frequent pregnancies, factors that
can significantly decrease the body reserves of
these acids. The significant demand and
accumulation of DHA by the fetus may cause an

important reduction in the mother’s body reserve
of this acid, justifying its suppfementation,
especially when pregnancies are frequent or
multiple"''2.

After birth, DHA required by the newborn
is ensured by the mother's milk which contains a
small but significant amount of DHA (0,2-0.6%
of the milk fat) but the amount varies according
to the dietary habits of the mother13. Maternal
DHA intake has a significant impact on its

concentration in her plasma and milk6'8-'c>'14,

Suppfementation with LC-PUFA, especially
omega-3, during pregnancy and lactation favors
the mental development of the child'o''5.

Pregnant and lactating women should
take 300mg/day of DHA'6. According to Kolelzko

et al.17 , the diet of lactating and pregnant women
should provide a minimum of 20C)mg/day of DHA.

However, it is difficult to establish a precise
amount since the mother's ability to store this acid

and synthesize it from its precursor may vary15''8.

Supplementation of the diet of pregnant
women with fish oil (DHA>200mg/day) from the
thirtieth week of gestation to delivery increased

the amount of omega-3 fatty acids in their milk

significantly5 Filder et al.19 also found a significant
increase of DHA in the milk of lactating women
whose diets were supplemented with 200mg/day
of DHA. In a study including 98 pregnant women
during the last trimester of pregnancy, Dunstan
et aI.2Q found that supplementation with fish oil

is an effective way of improving the omega-3 fatty
acid status of newborns, This inference shows the

direct correlation between the mother's diet and

LC-PUFA concentration in human milk, proving
that frequent intake of fish during lactation helps

to increase omega-3 fatty acid status2'-23
However, there is controversy regarding the
impact of the mother’s diet on lipid profile since
individual factors, such as adiposity and nutritional

status, may also impact it24. In Brazil, there are no
longitudinal studies about the theme with the
same duration as the present study. In the only
exIsting study, Patin ef al.2' assessed 31 lactating
women who consumed sardines weekly over a
period of 30 days

The objective of the present study was to
assess the impact of supplementing the diet of
Brazilian pregnant and lactating women living in

the state of Paraná with the omega-3 fatty acid
DHA in the form of fish oil by verifying its influence

on the lipid profile of their milk, especially on DHA
content

METHODS

The study consisted of a randomized,
placebo-controlled trial involving pregnant
women who received prenatal care in an obstetric
healthcare facility at the municipality of Ponta
Grossa, Paraná. The inclusion criteria were: non-
smoker, healthy pregnant women aged 18 to 38
years in the last trimester of pregnancy, no high-
risk pregnancy and appropriate dietary patterns
Clinical data were obtained from their medical

records. Twenty-four-hour recalls were used for
assessing their dietary patterns. They were
administered on alternating days during the same
week, including a weekend day25'26. Food intake

Rev. Nutr., Campinas, 26(1 ):27-36, jan./fev., 2013 Revista de Nutrição



30 1 EAFQ BORTOLOZO et al

was reported in preestablished cooking units by

the pregnant women during the prenatal visits

and by lactating women during home visits. A
qualitative analysis was done based on the Food

Pyramid Guide' This guide recommends number
of portions according to food groups, which are

grains (breads, cereaIs, roots, tubers); vegetables;
fruits; meats and milk27. During the study period,
the recruited women received dietary advice from
a dietician once a month.

The intervention period consisted of the
last trimester of pregnancy and first three months
of lactation, since DHA is an important component
of the nervous system and retinal membranes of
the fetus, and accumulates mainly during the last
months of intrauterine life and first months of
life28 .

The study was done from 2007 to 2008.
Its experimental design was approved by the Ethics
Committee of the Health Sciences Sector of the

Federal University of Paraná, under protocol
number 095.SM058/04-07. AII participants signed
a free and informed consent form before they
joined the study.

The casuistic consisted of 80 pregnant
women divided into two groups of 40. The
minimum sample size was determined according
to Triola29. The greatest difficulty regarded
estimating the variation (standard deviation) of
the data. In order to minirnize errors in the mean
estimates, the standard deviation was calculated

from the results obtained by Patin et a/.2' and
Jensen et a 1.30 , The mean standard deviation was
considered to be 0.35 and the maximum error

margin 0.11. Considering a significance level of
5%, the study would need a sample size of at
least 40 pregnant women.

The 80 participants were randomly divided
into two groups of 40 women: the study group
who received Omega-3 Supplementation (OG)
and the Control Group (CG). The intewention
consisted of daily supplementation with five gel
capsules of fish oilrich in DHA (Anew Co), totaling
1,1 50mg of fish oil, 31 5mg of DHA and 80mg of
EPA, according to the recommendation for

pregnant and lactating women, which is 300mg/
day of DHA16. The composition of the capsules
was confirmed by chromatographic analysis3'’32

The CG received gel capsules containing
cornstarch as filler.

Each milk sample was qualitatively and
quantitativefy anaiyzed three times for
determining their total fat content and fatty acid
profile.The samples were collected as

recommended by the Brazilian Pediatric Society
ÇSociedade Brasileira de Pediatria)33 30 (time 30),

60 (time 60) and 90 (time 90) days after delivery.
Collection was done at the participants’ homes

by hand expression. The samples were stored in
a sterile recipient, transported in a cooler, frozen
and thawed in a water bath at 38'’C when ready
for analysis.

Total fat content was determined by the
creamatocrit method adapted for human milk34

The omega-3 fatty acids were assessed by gas
chromatography32 using the gas chromatographer
Varian, model 3900. The chromatographic
conditions were: programmed column temperature;
initial temperature of 120'’C/5min, heating from
120'’C to 220'’C (3'’C/min) and from 220'’C to
235'’C (1 '’C/min), staying at 235'’C for 1 2 minutes;

the carrier gas was hydrogen at a flow rate of
1 mLYmin; the make-up gas was nitrogen at a flow
rate of 30ml/min; injector temperature: 270'’C;
detector temperature: 300'’C; injection volume
1 pl

For the chromatographic analysis. the
samples were prepared by making small changes
to the method proposed by Bligh & Dyer3'. In the
extraction phase, the samples were thawed to
about 4'’C and homogenÉzed. Each 1 ml aliquot
of milk received 10ml of methanol, 10ml of
chloroform and 1 .3ml of water. The mixture was
stirred for 20 minutes followed by extraction.
whose filtrate in a vacuum Buchner funnel was
transferred to a decanting funnel. The filtrate
received 10ml of chloroform and 5ml of
anhydrous sodium sulfate (2 %). After stirring and
decantation, the bottom phase was filtered using
filter paper with anhydrous sulfate. The sample
was dried under nitrogen. For sterification32, 5ml
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of potassium hydroxide in methanol were added
to the aliquot, keeping it in a water bath at 70'’C
for 15 minutes. Once cooled, 15ml of the
esterification reagent were added, and the
solution submitted to another water bath at 70'’C

for 10 minutes. After esterification, 10ml of
hexane and 15ml of distilled water were added

and stirred. After decantation, a Pasteur pipette
was used for collecting the solvent fraction and
transferring it to test tubes followed by filtration
with anhydrous sulfate, Lastly, 1 5ml of water was
added, followed by decantation and collection

with a Pasteur pipette. The fatty acids were
identified by comparing the retention time of the
fatty acids of the samples and standards. A total
of 37 saturated, monounsaturated and
polyunsaturated fatty acid standards were used
(Supelco 37 Component FAME Mix - 47885-U)
Fatty acid quantification was done by
normalization of the area and the results were

expressed in grams per 1 00g of sample.

AII data were expressed by descriptive
statistics (mean and standard deviation). Next,

boxplot diagrams were used for finding possible
outliers,which were excluded. Hypothesis testing
using analysis of variance was used for verifying
the possibility of differences between the means
and later, the Tukey test was used for identifying
possible significant differences between the
means. The significance leveI for all calculations

was set at 5% (p<0.05). The software Minitab
version 1 5 was used for all the statistical tests.

RESULTS

A group of 60 women completed the
study, 25 from the OG and 25 from the CG. These
women had a mean age of 25 years and their
education level varied from elementary school
(34%; n=20) to high school (37%, n=22). Most
had a mean family in come of two to four
minimum wages (57%; n=34). All of them had

appropriate dietary patterns for pregnant and
lactating women during the entire intervention
period (Table 1).

Table 2 shows the lipid profiles of the milk

of the two groups. The only significant difference
found in DHA content occurred for the

intervention group between times OGT30 and
OGT90 (p=0.026). The DHA content of the milk

of the control group did not vary during the entire

study period (p=0.939). The total fat content of
the two groups also did not differ significantly
(P=0.390)

Table 3 shows the fatty acid profiles of the
groups OG and CG (total percentage of fatty
acids) 30, 60 and 90 days after delivery. The DHA
and EPA contents (Table 4) of the milk of the
mothers in the study group (OG) did not differ
significantly during the study period (DHA,
p=0.368; EPA, p=768). The DHA and EPA contents
of the milk of the mothers in the control group

Table 1. Dietary pattern of the pregnant and lactating women
assessed during the last trimester of pregnancy and first
three months of lactation. Ponta Grossa (PR), Brazil.
2007-2008

Milk Meat Grains Vegetables Fruits

3 2 9 4

3 2 9 4

Group

Recommended '

Dietary pattern during
p regnancy

Dietary pattern during
lactat ion

3 2 10 4 3

*Philippi et a/.27

Table 2. Mean total lipids' for the study group (OG) and Control

Group (CG) on different occasÊons. Ponta Grossa (PR),
Brazil. 2007-2008

Variab les

OGT30’'’"

OGT60
OGT90’'’'
CGT30
CGT60
CGT90

Standard deviationMean

3.2000

2.7000

2.2625

2.7846
2.7364

2.7100

0.6121
0.9832

0.7891

0.7519

0.5957

0.8258

*expressed as g% of the total fatty acids.

'significant difference between OGT30 and OGT90
OGT30, OGT60 and OGT90 - Mean total lipids of the study group 30,

60 and 90 days after delivery. respectively.

CGT30, CGT60 and CGT90 - Mean total lipids of the control group 30,

60 and 90 days after delivery, respectively.

OG: Group Who Received Omega-3 Supplementation
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(CG) also did not differ significantly during the
study period(DHA, p=0.298; EPA, p=0.475).

Although the total fat content of the milk
of the two groups (OG and CG) did not differ,
the DHA and EPA contents of the milk of the two

groups differed significantly (p<0.001 ). The pairs

Table 3.Fatty acid profile of the study human milk- (% of the total fatty acids), Ponta Grossa (PR), Brazil, 2007-2008

Fatty acids

Days

C4:0
C6:0
C8:0
C9:0
c 10:o
C1 1 :o

C12:0
C 13:0
C 1 4:0
C14:1

C1 5:0
C1 5:1

C 16:0

C16:1

C17:0
C17:1

C 18:0
C 1 8: 1/trans

C18:1

C 19:0
C 18:2/trans

C 18:2
C20:0
C 18:3
C20:1

C 18:3/alfa
CLA

C21 :0

C 18:4
C20:2w6
C22:0
C22:1
C20:3
C20:3w3
C20:4
C22:2
C24:0
C20:5
C24: 1

C22:6w6

C20:5 (EPA)

C22:6 (DHA)

'OG : Study group consisting of volunteers who received fish oil capsules containing omega-3 fatty acids; CG: Control Group consisting of volunteers

who received placebo; EPA: Eicosapentaenoic Acid; DHA: Docosahexaenoic Acid

30 d

0.01

0.14

1.40

5.28

5.16
0.12
0.21

19.98

2.40
0.27
0.17

6.43

1 .38
29.59

0.36
22.46

0.15

0.12

0.29

1.50
0.28

0.41

0.02

0.03
0.46

0.48
0.03
0.02

0.08

0.10

60 d

0.02
0.20

1 .62

6.09

5.30
0.06
0.14

19.01

1.90

0.21

0.12

6.33

1.50
28.64

0.37

23.46
0.16

0.17

0.30

1.62

0.22

0.40
0.03
0.06
0.37
0.07
0.41

0.03
0.04

0.08
0.08

of means that differed statistically (p<0.05) were:
DHAOG30 and DHACG30 (DHA content of the

study and control groups 30 days after delivery)
and DHAOG60 and DHACG60 (DHA content of
the control and study groups 60 days after
delivery) .

90 d

0.06
0.13

1.47

5.67

5.35

0.07
0.18

19.74

1.82

0.23

0.10
6.81

1 .37

27.21

0.29
24.57

0.14
0.17
0.19
1.72

0.29

0.33
0.01

0.39

0.38
0.01
0.01

0.05
0.03

30 d

0.12

1.24

4.87

4.69
0. 1 2

0.23

19.63

2.17
0.30
0.16
6.63
2.07

29.90

0.52

22.00
0.15
0.17

0.35

1.55

0.33

0.40

0.02

0.06

0.40

0.49
0.02
0.02

0.01

0.11

0.33

60 d

0.11

1.22

4.69

5.11

0.11

0.19

19.77

2.21

0.28
0.14
6.39
1.48

29.32

0.43
23.64
0.14
0.15
0.26
1.65

0.30

0.38
0.03
0.17

0.30

0.48
0.02
0.04

0.09

0.32

90 d

0.12

1 .26

5.24

5.67

0.13
0.24

20.71

2.29
0.33
0.16
6.39
1.78

29.64

0.47

21.41

0.16
0.19
0.32

1.51

0.29

0.39
0.02

0.46

0.02
0.44

0.04
0.04
0.01

0.11

0.21
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Table 4. DHA and EPA contents* in the milk of the study group
(OG) and Control Group (CG) on different occasions. Pon-
ta Grossa (PR), Brazil. 2007-2008.

Standard

deviation
Mean

standard error
Variables Mean

(OG>C22:6 (T30)a

(OG)C22:6 (T60)b

(OG)C22:6 (T90)
(OG)C20:5 (T30)

(OG)C20:5 (T60)

(OG)C20:5 (T90)

(CG)C22:6 (T30)

(CG)C22:6 (T60)

(CG>C22:6 (T90)

(CG)C20:5 (T30)

(CG)C20:5 (T60)

(CG)C20:5 (T90)

0.3238

0.3310

0.2071

0. 1095

0.0923

0.1071

0. 1040

0.0778

0.0300

0.0840

0.0778
0.0500

0.0365

0. 1200

0.0412

0.0153

0.01 78

0.0195

0.03 1 3

0.0222

0.01 53

0.0160

0.0147

0.0224

0.1670

0.4330

0. 1 542

0.0700

0.0641

0.0730

0. 1 567

0.0667

0.0483

0.0800

0.0441

0.0707

expressed as % of the total fatty acids; ’statistically different from
(CG) C22:6 (DHA); bstatistically different from (CG> C22:6.

DHA: Docosahexaenoic Acid; EPA: Eicosapentaenoi €- Acid; OG: Group

Who Received Omega-3 Supplementation.

DISCUSSION

The participants who remained in the
study (n=60) had similar socioeconomic
characteristics, and little variation in education

level (elementary and high school) and family
income (two to four minimum wages). They
received nutritional follow-up during the study
period and their mean food intake, determined

by three dietary recalls,was within the
recommendations27. Their food intake did not vary
significantly throughout the study period.

The mean fat contents at OGT30 were

close to those reported by Rona ef a/.35 and Aksit
et al.36 , who studied the fat composition of human
milk by creamatocrit. Variation of the total fat

content of the milk of the study group OG during
the lactating period was similar to those found
by other studies36'37, showing that fat content
decreases over time. possibly because of a
reduction in the maternal fat reserves24. However.

the total fat contents were with in the ranges
found in the literature for mature milk38.

The same variation was not found in the
CG, who presented similar fat contents 30 and

90 days after delivery. Likewise, there was no

variation between the two groups on the different
occasions, showing that omega-3 supplementation
in the proposed dosage did not influence the total

fat content of the milk. This result was expected
because the supplementation consisted of
1,1 50mg of fish oil, and the women had similar

dietary patterns.

The fatty acid profile of the two groups
presented some variations, but the differences

were not uniform. The fat profile found for the
CG were similar to those found by Silva e[ a/.39,

Cunha el al.4Q and Patin et al.2\ , while studying
the fat profile of the milk of Brazilian womenr

including EPA and DHA, Trans fatty acids were
also found by Kolelzko ef al. '7 and by authors of

other countries whose results were discussed by
Costa & Sabarense24

Omega-6 (C20:2) fatty acid content of the
OG during the entire study period was similar to
that found by Silva et al .39 and other studies done

on human milk in other countries24, showing that
supplementation with 300mg/day of omega-3 did

not affect the concentration of omega-6, despite
the fact that these fatty acids compete for the
same metabolic pathways""2'24. Short-chain fatty
acids (C4:O) were found only in the milk of the
control group CG. These fatty acids were not

found in human milk by other studies2',39 possibly
because a high-carbohydrate diet favors the
endogenous synthesis of short- and medium-
chain fatty acids, while a diet high in
polyunsaturated fatty acids results in a higher
concentration of the latter in the milk4'

Human milk is a natural source of Conjugated
Linoleic Acid (CLA) but its concentration was
higher 30 and 60 days after delivery in the milk

of the study group (OG, 0.30% and 0.33%
respectivefy> than in that of the control group.
This difference is associated with variation in CLA

intake, since humans do not synthesize this fatty
acid42 .

The docosahexaenoic acid and
eicosapentaenoic acid contents of the milk of
mothers who received supplementation OG were
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also different from those of the mothers who did

not receive supplementation CG, The DHA and
EPA contents of the study group OG were close

to those found by MarangonÊ et al ,43, who studied
the composition of the milk of Italian women and
by Jensen et al .30, who also provided fish oil

supplementation to their study sample

The milk of the group that received fish

oil supplementation OG had a significantly higher
DHA content 30 and 60 days after delivery than

the other group CG, This suggests that higher
DHA intake may influence its content Ên human
milkf especially during the first weeks after
delivery. This result is in agreement with those of
other studies that demonstrated the positive
influence of omega-3 supplementation on the
milk of mothers taking such supplementsl’'7'21'28'30.
Lauritzen er a 1 .44 also observed an increase in the

omega-3 content of human milk after fish oil

supplernentation.

The quality of the fat in the mother's diet
may not influence the total fat content of the
milk, but influences the fatty acid profile of the
milk. This has been observed by the present and

other studies2',28. The highest DHA requirernent
occurs during the last trimester of pregnancy and
first months of life. Therefore, a high intake of

this nutrient by the mother increases its
bioavailability to the fetus by placental transport
and to the infant by milk2"7'28,

The significant impact of DHA intake on
the composition of human milk reinforces the
recommendation of frequent seafood intake, as
recommended by Gaete & Atalah6, or fish oil

supplementation (300mg/day of DHA). Jensen28
argues that 3C)Omg/day of DHA may increase the
amount of this fatty acid in human milk. It is
noteworthy that Brazilian women do not have
the habit of consuming fish twice a week, which
would help them to meet their DHA requirement’5.

CON CL US 10 N

The results of the present study showed
that supplementation with fIsh oil providing

300mg/day of DHA in women with appropriate
dietary patterns increased the amount of this fatty
acid in their milk but did not change the total fat
content of the milk. Ideally,pregnant and lactating
women should keep their DHA status always high,

supplementing if necessary.
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Cárie dentária e práticas alimentares
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RESUMO

Objetivo

Este estudo tem como objetivo avaliar associações entre a cárie dentária e a introdução de alimentos com-
plementares em crianças de 1 1 a 34 meses rnatrÊculadas em creches

Métodos

Trata-se de estudo transversal com 288 crianças de oito creches do município de São Paulo, realizado em
2007. Para o diagnóstico da cárie dentária foi utilizado o índice de Cárie Modificado, que foi investigado por
uma equipe de três cirurgiãs-dentistas treinadas quanto à precisão e acurácia. A introdução de alimentos foi
avaliada por meio de questIonário pré-codificado e pré-testado. Para quantificar as associações foi utilizado o
teste Qui-quadrado. Para análise multivariada foram ajustados modelos de regressão logística (p<0,05)

Resultados

Foram examinadas 228 crianças com Idade entre 11 e 34 meses (M=24 meses; DP=6,02), das quais 53,9%
eram do sexo masculino e 57,45% frequentavam creches filantrópicas. A maioria da amostra (77,0%) apresentou
Índice de Cárie Modificado igual ou superior a 1, enquanto o índice médio encontrado foi de 3,8 cáries por
criança. Como fatores de risco significantes, foram identificados o sexo masculino (OR=1,815; p=0,03) e a

escolaridade paterna inferior a oito anos (OR=1,94; p=0,02). O modelo de regressão logística identificou a
exposição a carboidratos simples como fator de risco independente após o controle dos efeitos de sexo e

1 Universidade Federal de São Paulo, Escola Paulista de Medicina, DeparLamento de Pediatria. R. Loefgrecn, 1647, VI. Clementino
0+040-032, São Paulo, SE Brasil. Correspondência para/Cor lcspwlclcncc fo: JAAC TADDEI. E-mails: <taddei.dpcd@epm.br~;
<ambiral@hotmail.com>; <nuLscc@yahoo.com.br>.
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escolaridade paterna, responsável por aumento de 2,5 vezes nas chances de apresentar o índice de Cárie
Modificado igual ou superior a 1

Conclusão

Atenção especial deve ser dada a esse grupo de indÉvíduos, adotando-se políticas preventivas em saúde bucal
e formação de hábitos alimentares saudáveis nas creches

Termos de indexação: Cárie dentárÊa. Comportamento alimentar' Crianças. Hábitos alimentares

ABSTRACT

Objective
The present study investigated associations between the prevalence of dental caries and introduction of
complementary foods in children aged II to 34 months attendíng daycare centers.
Methods

This cross-sectional study included 288 children from eight daycare centers in São Paulo, 2007. The modified
decay-missing-filled index, used for diagnosis, was investigated by a team of three traíned dentists aiming at
precision and accuracy. Food introduction was assessed using a pre-codified and pre-tested questionnaÊre. The
Chi-square test was used to quantify associations and Êogistic regression models (p<0.05) were adjusted for
multivariate analysis.
Results

The sample consisted of 228 children aged 1 1 to 34 months (M=24 months, SD=6.02). Of these, 53.9% were
male and 57.45% attended phiJanthropíc daycare centers. Seventy-seven percent of the sample had modified
decay-missing-filled index 21 and the average modified decay-missing-filled index of the population is 3.8.
Significant risk factors according to modified decay-missing-filfed index were being male (OR=1 '815, p=O.03)
and paternal formal education of less than eight years (OR=1 .94, p=0.02). The logistic regression model identified
the exposure to simple carbohydrates as an independent risk factor, after controlling for the effects of sex and
parental educational, Such exposure increased the chances of having modified decay-missing-filled index 21
by 2.5 times'
Conclusion

Special attention should be given to this group of individuaIs, implemenüng prevenüve policies in oral health
and building healthy food habits in daycare centers

Indexing terms-. Dental caries. Feeding behavior. Child. Food habits.

INTRODUÇÃO combinação de três principais fatores: hospedeiro,
microbiota e substrato. Entretanto, a cárie dentá-

ria não pode ser explicada meramente por uma
relação causal entre esses três fatores. É resultado

de interações mais complexas, envolvendo múl-

tip los determinantes que interferem nos fatores
principais e, a menos que seja cuidadosamente
controlada, continuará a progredir e se desen-
volver3’4

A cárie dental é a doença crônica mais co-
mum na infância, constituindo um grande proble-
ma de saúde pública mundial. Um fator impor-
tante que deve ser levado em consideração é que
ela pode ser prevenida e controlada1

O último levantamento epidemiológico
nacional em saúde bucal encontrou uma preva-
lência de 26,85% na experiência de cárie dentá-
riaem crianças entre 1 8 e 36 meses, existindo um

evidente incremento com o avanço da idade, inde-

pendentemente do sexo2.

A cariologia se desenvolveu explicando o
enorme impacto desses três principais achados
Primeiro. o papel da nutrição, considerando que
esta poderia tornar o dente mais susceptível ao

ataque cariogênico, como é o caso da forte cor-

relação entre o consumo de açúcar nas popu-
A cárie dentária é uma doença Infecciosa.

transmissível, multifatorial e que resulta de uma
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lações e a experiência de cárie dentária. Segundo,
o papel dos microorganismos, estabelecendo a
cárie dentária como doença infecciosa e trans-
m issível. associada principalmente ao Estreptococos
mutans. Terceiro, o papel do flúor na água de
abastecimento3

A dieta assume uma grande importância
na etiologia da doença cárie dentária, pois, além

de fornecer o principal substrato, influencia na

produção de ácidos, no tipo e quantidade de

biofilme bacteriano, na composição de microor-
ganismos, e na qualidade e quantidade de se-

creção salivar. A sacarose refinada proveniente da

cana de açúcar e da beterraba sempre foi consi-
derada como dissacarídeo mais cariogênico. A
maior parte dos açúcares de adição contidos nos

alimentos que compõem a dieta do brasileiro é
formada peia sacarose5.

Do ponto de vista nutricional, a introdução
precoce de alimentos pode ser desvantajosa, pois
diminui a duração do aleitamento materno, inter-

fere na absorção de nutrientes importantes do
leite materno, aumenta o risco de contaminação,
de reações alérgicas e do desenvolvimento de
cárie dentária6'7

A diversidade e o aumento da oferta de

alimentos industrializados podem influenciar os
padrões alimentares da população, principal-
mente a infantil, uma vez que os primeiros anos
de vida se destacam como um período muito
importante para o estabelecimento de hábitos ati-
mentares. O consumo inadequado, excessivo e
muito frequente desses alimentos pode compro-
meter a saúde nessa fase e na idade adulta
Muitos alimentos industrializados são ricos em
gorduras e carboidratos refinados, apresentando
elevado valor energético. Além disso, o aumento
do consumo de alimentos industrializados pode
reduzir o consumo de alimentos in natura8 .

Considerando o aumento contínuo e gra-
dativo do número de crianças frequentadoras de

creches, instituições onde são parcialmente defi-
nidos os hábitos alimentares e de higiene oral,
torna-se relevante o estudo da ocorrência da cárie

dentária entre essa população, bem como sua

relação com práticas alimentares, estado nutri-
cional, história clínica e características sociode-

mográficas9. Portanto, o objetivo deste trabalho
é avaliar a associação entre a cárie dentária e as

práticas alimentares nas crianças matriculadas em
creches

MÉTODOS

O presente estudo utiliza informações de
um inquérito com crianças frequentadoras de
creches públicas e filantrópicas do município de
São Paulo, em 2007lo

A partir do universo de 36 creches perten-
centes à Coordenadoria de Educação de Santo
Amaro, localizadas na Região Central do Muni-
cípio de São Paulo, iniciou-se o processo de sele-
ção, Na primeira etapa da seleção, as creches
foram localizadas por contatos telefônicos e visitas

pessoais, Foram excluídas creches que haviam par-
ticipado de pesquisas em saúde, que não tinham

berçário e que não aceitaram participar dos pro-
jetos, resuttando em 18 creches participantes em
potencial

Na segunda etapa, as 18 creches foram
classificadas segundo critérios de prioridades
Foram priorizados os seguintes critérios em ordem
decrescente de valor: maior número de crianças,
maior número de educadores. segurança dos
pesquisadores, facilidade de transporte e acesso
a suas dependências, e existência de regras de

admissão que garantÊssem o atendimento exclu-

sivo a famílias de baixa renda. A partir dessa meto-
dologia, foram selecionadas 8 creches públicas e
filantrópicas melhor classificadas para os inqué-
ritos' 1

A população deste estudo foi constituída
por 228 crianças, correspondendo à totalidade
daquelas que frequentavam regularmente as oito

creches selecionadas. Apresentavam faixa etária
entre 11 e 34 meses, época da vida em que se

define o consumo de sacarose, assim repre-
sentando um grupo de risco para o aparecimento
da cárie. A pesquIsa abrangeu o período de outu-
bro a dezembro de 2007
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Um questionário estruturado e pré-codifi-

cado foi elaborado e utilizado para a coleta de
dados, incluindo variáveis demográficas, clínicas,

epidemiológicas, socioeconômicas e ambientais.
Visando á uniformidade dos procedimentos de

campo por parte dos entrevistadores, foi criado
um manual com normas e conceitos para preen-
chimento desse instrumento'2.

A coleta dos dados foi realizada nas cre-

ches por meio de entrevistas com as mães ou
responsáveis e avaliação odontológica. Todos os

procedimentos foram padronizados e testados,
na etapa de pré-teste do projeto. pela equipe de
campo multiprofissional composta por pediatra e
nutricionistas pós-graduandos.

Índice de cárie dentária

O exame clínico intrabucal foi realizado por
uma cirurgiã-dentista através de uma abordagem
sistemática por quadrantes, com a colaboração
de uma cirurgiã-dentista especiaIIsta auxiliar para
contenção da criança, e uma cirurgiã-dentista
auxiliar para anotação na ficha clínica especial-

mente desenvolvida para este estudo.

As crianças foram posicionadas deitadas,
em posição horizontal sobre o trocador de fralda,
com a examinadora posIcionada à frente da crian-

ça para realizar o exame clínico, e a auxiliar para
imobilizá-la,

Uma lanterna de mão com espectro de co-

loração azul-branca marca Maglite(’ foi utilizada
para a visualização direta da cavidade bucal' Após
a imobilização e colocação do abridor de boca,
lateralmente, entre os arcos superiores e inferiores

da boca da criança, teve início avaliação intra-
bucal13. Com auxílio da lanterna de mão e espá-

tula de madeira avaliou-se primeiro a presença
ou ausência de biofilme bacteriano (placa bacte-
riana) nas faces vestibulares dos incisivos centrais

superiores. As superfícies dentais foram então
limpas e secas com a utilização de gaze, conforme
preconizado por Bonecker14, iniciando-se a ava-

liação das mesmas quanto à presença de lesão

de mancha branca, cavitações, restaurações e
fraturas

A ficha clínica continha a identificação do
paciente e um odontograma. Os critérios e códi-
gos utilizados foram explicados durante o treina-
mento e calibração para todos os membros da

pesquisa

Critérios para o diagnóstico

Para descrever a porcentagem de crianças
afetadas, utilizou-se o índice de Cárie Modificado
(ceo-mod), onde: (c) cariados, (e) indicados para
extração, (o) obturados e (mod) mancha branca
Obtiveram-se dois grupos: crianças que apresen-
taram alguma experiência de cárie dentária
(ceo-mod 21) e crianças que nunca tiveram essa
experiência (ceo-mod=0). No caso de dúvida no

diagnóstico entre cárie dentáriaou mancha bran-
ca. o dente foi considerado hígido'5'1'

A introdução de alimentos e o aleitamento
materno foram avaliados, a partir dos questÊoná-

rios preenchidos. Para cada um dos alimentos,
foi preenchida a idade (em meses) informada da

introdução, até o momento do estudo

Foram analisadas as seguintes variáveis

- Aleitamento materno a partir das va-

riáveis: aleitamento à época, tempo de aleita-
mento exclusivo e aleitamento total

- Idade de introdução dos alimentos natu-
rais e industrializados: foram considerados ali-

mentos naturais: água, chá, café, mel, suco de

fruta natural, papa de frutas, papa de legumes,
feijão, verduras, ovo, caldo de carne. carne de
boi, carne de frango, fígado e peixe. Os indus-
trializados foram: embutidos, salgadinho, iogurte.
gelatina, refrigerante, suco artificial, bolacha re-

cheada, macarrão instantâneo (miojo), frituras de
imersão, açúcar, bala/pirulito/chocolate e espes-
santes.

Para dosagem dos níveis de hemoglobina
foi utilizado um hemoglobinômetro portátil da
marca HemoCue - p Hemoglobin Photometer® ,

que se baseia na leitura fotométrica sanguínea
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com a utilização de microcuvetas B hemogIobin .

O sistema HemoCue, que oferece resultados
expressos em gramas por decilitro sem necessida-
de de cálculos em 30 a 50 segundos, é comparável
às técnicas padrão de laboratório para medIda
do nível de hemogfobina17. Considerou-se ane-

mia a concentração de hemoglobina inferior a
1 1 ,Og/dl'8.

As crianças foram pesadas em balança
pediátrica digital modelo BP Baby, marca Filizola*,

com capacidade mínima de 125g e máxima de

15k, graduada a cada 5g. Para a medida da esta-
tura foi utilizada a régua antropométrica de cursor
móvel da Sociedade Brasileira de Pediatria,
graduada a cada 0,5cm, até 120cm. Os procedi-
mentos antropométricos adotados foram os
recomendados internacionalmente. Para quan-
tificar desvios nutricionais utilizou-se o escore-Z.

O padrão de referência para idade e sexo adotado
foi o da Organização Mundial de Saúde (OMSy’.

Os questionários foram avaliados quanto
a sua consistência interna. As informações foram
transcritas em bancos de dados com dupla digi-

tação e posterior validação, visando à correção
de eventuais erros.

Para análise dos dados foi criada a variável

de tempo de exposição a cada um dos Alimentos
CarÊogênicos (AC), a partir da idade em meses da

introdução dos AC. subtraída da data do inqué-

rito. Sucessivamente foi criada a variável tempos
proporcionais de exposição de cada AC, corres-

pondendo ao tempo de exposição aos AC dividido
pelo tempo de vida de cada participante.

Para dicotomização das variáveis foi utili-

zado o percenttt 25 do tempo proporcional de

exposição ao açúcar de adição.

A partir da associação entre o ceo-mod e
o tempo de exposição dicotomizado, foram iden-

tificadas as variáveis com maior potencial cariogê-
nico. Dessa forma, os três alimentos - bala, refri-

gerante e salgadinho -, pela alta correlação de

sacarose e uso frequente entre os indivíduos da
amostra, permitiram Êdentificar as crianças com

Exposição precoce a Carboidratos Simples (ECS).

Todas as crianças do percentil >25 (que ainda não
consumiam algum desses três alimentos) ocupa-
ram a categoria de introdução não precoce para
ECS Çp>25~,

Em sequêncÊa, foram realizadas análises
de consistência dos dados e estatísticas descritivas

univariadas e bivariadas. Para quantificar as as-
sociaçôes, foi utilizado o teste Qui-quadrado, Para

análise multtvariada foram ajustados modelos de

regressão logística. Variáveis com p<0,20 nas
análises bivariadas foram incluídas na modelagem,

permanecendo apenas aquelas que apresentaram
p<0,05 na análise multivariada. Os pacotes esta-
tísticos utilizados foram o Epi InfoT"“ 2008 e o

Statistical Package for the Social Sciences (SPSS)*8

O inquérito evÊdenciou que não são reali-

zadas práticas de higiene oral nas creches, não

existindo escovas ou outros equipamentos para
esse fim. Nenhuma das crianças incluídas na
amostra havia recebido cuidados odontológicos
curativos ou preventivos. O único ponto que se

pode inferir é que, por serem crianças residentes

do município de São Paulo, consumiam água
fluoretada.

O estudo foi aprovado pelo Comitê de
Ética em Pesquisa da Universidade Federal de São

Paulo/Hospital São Paulo, sob Protocolo n'’ 1279/

09, em 2 1 -09-2009, tendo todos os participantes/
responsáveis assinado um Termo de Consen-
timento Livre e Esclarecido antes de sua inclusão

na amostra.

As crianças que apresentaram cárie den-
tária, anemia. desvios nutricionais ou outras doen-

ças foram encaminhadas para tratamento em
unidade assistencial

RESULTADOS

Ao apresentar os resultados deste estudo
e suas implicações, é necessário entender suas
possíveis limitações. Nos estudos de prevalência
não é possível determinar a precedência do su-

posto fator de risco em relação ao problema de
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saúde em questão, condição necessária para a

caracterização de uma relação de causa e feito.
TodavÊa, ressalta-se que estudos transversais são
frequentemente conduzidos para prover estÊma-

tivas de problemas de saúde e, também, por se
prestarem para a realização de inferências etioló-
gicas, além de serem particularmente apropriados
para subsidiar planejamento dos serviços de
saúde20.

Foram examinadas 228 crianças com idade
entre 1 1 e 34 meses (24 É 6,02), das quais 53.9%
eram do sexo masculino e 57,45% frequentavam
creches filantrópicas.

Da totalidade 77,0% apresentaram algu-

ma alteração para o índice (ceo-mod 21 ) e

72,37% apresentaram placa bacteriana. O
ceo-mod médio da amostra foi de 3,8.

A Tabela 1 mostra que, em relação ao ceo-
-mod, identificaram-se como fatores de risco com

significância estatística o sexo masculino
(OR=1,81 5; p=0,03), a escolaridade paterna infe-

rior a oito anos (OR=1,94; p=0,02) e a presença
de placa bacteriana (OR=5,43; p=0,0000).

A Tabela 2 mostra as associações entre o
tempo de exposição aos alimentos e a presença
ou não de cárie dental ou mancha branca. Evi-

dencia-se que quase a totalidade dos alimentos
introduzidos antes dos 11 meses (p<25) leva a
maiores riscos de alterações odontológicas.
Observa-se que tais associações ocorrem também
para alimentos como suco de laranja e papa de
frutas, que estão preconizados a partir dos 6
meses de vida

O modelo logístico apresentado na Tabela

3 apresentou resultados considerando o com-
ponente ceo-mod como variável de desfecho, em
relação à variável independente ECS controlando
sexe escolaridade paterna.

A regressão logística permitiu identificar a
ECS como fator de risco independente que. mes-

mo após o controle dos efeitos do sexo e da esco-
laridade paterna, ainda é responsável pelo aumen-
to de 2,5 vezes na chance de apresentar o índice
ceo-mod 21

DISCUSSÃO

O Índice de Cárie Dentária tem boa con-

fiabilidade, pois foi obtido a partir de protocolos
de excelência e realizado por uma única equÊpe
de profissIonais devidamente treinados. o que ga-
rante alto nível de precisão, com variabilidade de
inter-observadores ausente

A análise das variáveis socioeconômicas e

culturais da família demonstrou que 75,0% das
crianças com pai com escolaridade inferior a 8

anos apresentaram alterações bucais (OR=1,94,
p<0,02). Um estudo realizado por Brandão et al.2-

também encontrou associação entre cárie den-

tária e escolaridade paterna, indicando que
58,7% das 1 1 0 crianças com cárie precoce tinham
pai com menos de oito anos de escolaridade
(p=0,01 ). Muitos estudos apontam que pais com
menor escolaridade são um fator de risco para o
desenvolvimento da doença cárie dental22-24. Essa

característica (baixa escolaridade) pode apontar
condição socioeconômica desfavorável22 que, se-

gundo Peres et al.2; , leva as crianças a apresenta-

rem maior prevalência e severidade de cárie
dentária

Quando observada a presença do ceo-mod
21, o sexo masculÉno apresentou 72,4% da

amostra. De acordo com os estudos de Cerqueira
et al.2' , Vasconcelos et a/.27 e de Ribeiro ef al.28.

foi observada uma distribuição relativamente ho-
mogênea em relação ao sexo, embora tenha
ocorrido uma discreta representatividade para o
masculino

A população estudada apresentou índice
de ceo-mod de 3,8, que representa o número mé-
dio de dentes afetados por indivíduo. Os mesmos
resultados insatisfatórios foram encontrados no

estudo de Rihs et a/.29, que observaram um ceo-
-mod de 3,81 entre pré-escolares com idade infe-

rior a cinco anos, tanto na rede pública quanto
na privada.

Em termos percentuais, 77% da amostra
deste estudo apresentaram o ceo-mod 21. Mais
uma vez, esses resultados mostram a necessidade

de ações preventivas multidisciplinares e emer-

Revista de Nutrição Rev. Nutr.. Campinas, 26(1 ):37-48, jan./fev., 2013



CÁRIE DENTÁRIA E PRÁTICAS ALIMENTARES ENTRE CRIANÇAS 1 43

Tabela 1. Prevalências e Odds Ratio com seus respectivos intervalos de confiança para variáveis associadas à presença ou à ausência de
cáríe dental ou mancha branca (ceo-mod 21 ), em creches públicas e filantrópicas de um subdistrito do município de São Paulo
(SP), 2007

Variáveis n total ceo-mod 21 OR 1(_95% X2 p:

228 n yo

Sexo

Masculino 89 72,4
Feminino 62 59,0
Creche

Pública 66 68,0
Filantrópica 85 64,0

Escolaridade do Pai

<8 anos 66 75,0
28 anos 85 60,7

Escolaridade da Mãe

<8 anos 53 68,8
28 anos 98 64,9

Tempo de creche

< 14 meses 24 60,0
214 meses 1 27 67,6

Moradia Construçãc
Alvenaria 145 65,6
Outro 6 85,7
Vacina

Em dia 141 65,3 0,019
Atraso 1 0 83,3

Nascimento com doençaa

Sim 22 57,9 1 ,360
Não 1 28 67,7

0,024

Prematura

Sim 21 72 4 560
Não 1 30 65,3

Baixo peso ao nascer

0.040

Peso $2500g 1 6 64.0 2.13
Peso >2500g 1 35 66F5

Peso insuficiente à épo(_ab

0.060

Sim 53 61 6
Não 98 69f 0
Anemia

0,080

0,023

<1 1 g/dl N 62 2 0.400

ana

30,800

470

Sim 69 63 3

a Tempo de permanência no berçário >3 dias.

280

* Diferença significante no nível 5%, segundo o teste Qui-quadrado. Ceo-mod: índice de Cárie Modificado; OR: Odds Ratio: 1(-95%: Intervalo de
Confiança de 95%; 12: Qui-quadrado,

2.1

Não 6 75 o

10.14

Aleitamento à época

o,000

0, 049

SIm 145 65.9

b $-2z da relação peso para idade

0,42

0,4

21 1 g/dl 123 67,2

1 ,2

1.58

Placa bactert

Sim 127 77 o

0.050

Não 24 38 1

1 ,300

Desmame aos 6 meses

Sim 68 68 7

0.72

0,8

0.72

5,43

1.21

Aleitamento exclusivo por 3 meses

Não 82 68’9

1 840 0.035

0,03 20,31

0,08 10.37 650

0.65

0,35

0,32

Não 83 64 3

1 ,33

0.89 0,37

2.9

0.69

lr 0 I J brV-r +J f l U +f+OU

1,152 0,65 - 2,01 0,240

1,94 1 ,07 - 3,5 4,930

0,66 - 2,14 0l350

54 0

UP\JUJ

0,061

0,002

1,19 0,055

UD 1 ,ZZU

76 1

0,026

0,58 - 3,3 0lrJJf

2 0

0,44 - 1,34 0,790

0,644 0, 12 - 3,27 0

0,77 0,037

0,059
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Tabela 2. Prevalência e razão de chance bruto com seus respectivos intervalos de confiança de 95% para variáveis de tempo de exposi-

ção aos alimentos com corte no percentil 25 relacionados ao ceo-mod 21, obtidos por meio do teste Qui-quadrado. São Paulo

(SP), 2007

n total

228

Variáveis

Açúcar

p<25
p>25

Bala

p<25
p>25
Suco artificial

p<25
p>25

Miojo

p<25
p>25

Suco natural

p<25
p>25
chá

p<25
p>25

Refrigerante

p<25
p>25

Papa de frutas

p<25
p>25
Bolacha recheada

p<25
p>25

Fritura

p<25
p>25

Ovo

p<25
p>25

Embutidos

p<25
p>25

Iogurte

p<25
p>25

Salgadinho

p<25
p>25

ECS'

p<25
p>25

a Exposição a Carboidrato Simples. escore descrito nos métodos.

- Diferença significante no nível 5%, segundo o teste Qui-quadrado. Ceo-mod: índice de Cárie Modificado; OR: Odds Ratio; IC95%: Intervalo de

Confiança de 95%; x2: Qui-quadrado,

ceo-mod 21

n o/o

179 78,5
26 56, 1

125 70,6 52
26 51 25

1 1 3 68, 1

38 61.3

120 69,0
31 57,4

123 71,5
28 50,0

123 71.5 49
28 50.0 28

11 4 72,2

37 52,9

127 71 ,8
24 47, 1

11 9 68.0
32 60,4

108 74.5
43 5 1 ,8

124 71 ,7

27 49, 1

110 71,0 45
41 56,2 32

122 69,7
29 54,7

121 69,9
30 54, 5

91 75,2
60 56. 1

IC95cyoceo-mod=0

n o/o

OR

1 ,07-3.949 21,5
23 43,9

2,04

29,4
49,0

2,311 1 ,22-4,3

0,73-2,4653 31 ,9
24 38,7

1 ,34

1 ,64 0,88-3 ,0854 3 1 ,0
23 42 ,6

1 ,35-4.662,5149 28, 5
28 50,0

1 ,35-4,662,5128,5
50.0

1 ,28-4, 1 42,3244 27,8

33 47, 1

2,85 1 , 50-5,4150 28,2
27 52,9

0,73-2.6356 32,0
2 1 39,6

1 ,39

1 ,53-4,8 1 2, 1337 25,5

40 48,2

2,71

2,62 1 ,4-4.8949 28,3
28 50,9

1 ,07-3,429.0
43,8

1 ,90

53
24

52

25

30,3
45,3

30, 1
45,5

1 ,9 1 ,01 -3,57

1 ,93 1 ,04-3.61

30 24,8
47 43,9

2,37 1 ,35-4, 1 6

X2 P

0,0204,83

0,008’'6,82

0,3300,92

o, 1102,46

0,003 -'8, 74

0,003’8,74

O,O04'8,07

o,001 '10,79

0,3001 ,05

o,000"

0,002’9,51

O,027'4,86

0,043 -4,09

O,034'4,42

0,002’'9,29

Revista de Nutrição Rev. Nutr., Campinas. 26(1):37-48, jan./fev., 2013



CÁRIE DENTÁRIA E PRÁTICAS ALIMENTARES ENTRE CRIANÇAS 145

Tabela 3. Modelo de regressão logística ajustado para o índice ceo-mod, São Paulo (SP), 2007

OR

2,528

1 ,950

1 ,835

ECS

Escolaridade pai <8 anos
Sexo masculino

ECS: Exposição a Carboidrato Simples; Escore descrito nos métodos; OR: Odds Rattio; IC95%: Intervalo de Confiança de 95%

genciais, a fim de melhorar as condições de saúde
oral dessa população, a qual, em sua maioria, já
se apresenta alterada aos dois anos de idade.

Segundo a Organização Mundial da
Saúde'5, para a realização de levantamentos epi-

demiológicos, somente lesões cavitadas são
consideradas e assim computadas no índice de
cárie. Dessa forma, os dentes com lesões ativas

de mancha branca, no estágio inicial da doença,
são considerados dentes hígidos. Entretanto, a
mancha branca nos primeiros meses ou anos de

vida, embora seja uma medida indireta realizada
rotineiramente em levantamentos epidemioió-
gÊcos, pode identificar as crianças com maior risco
de desenvolvimento de cárie dentária. Por outro
lado, a identificação precoce da mancha branca
permite que se promova a remineralização do
esmalte e pode contemplar a questão, minimi-
zando o risco de evolução para a cárie dentária
propriamente dita, esta já irreversível'5'21

O modelo logístico apresentado neste es-

tudo demonstrou um risco de 2,5 (p=0,002) maior
para a presença de cárie dentária e/ou mancha
branca como variável de desfecho, em relação à
variável independente ECS. Essa variável foi criada
com o objetivo de mostrar o quão precocemente
são introduzidos alimentos como balas, refrige-
rantes e salgadinhos, alimentos que, além de
pouco nutritivos e cariogênicos, são ainda normal-
mente ricos em gorduras saturadas e pobres em
fibras alimentares.

Os Dez Passos da Alimentação Saudável
orientam que para uma criança menor de dois
anos é desnecessária a utilização do açúcar, Afir-
mam também que essa atitude permite que a

criança não se desinteresse pelos cereais, verdu-
ras e legumes, que têm outros sabores30,

IC95%

Inferior

1 ,418

1 ,060

1 ,032

Significância

0.002

0,032

0,039

Superior

4,507

3,587

3,263

Entre famílias brasileiras residentes em re-

gióes metropolitanas, o consumo de açúcar e

refrigerantes participa com 13,7% da energia
consumida pelos Êndivíduos, caracterizando o
aumento no consumo (já excessivo) de açúcar
refinado e refrigerantes como traço marcante e
negativo da evolução do padrão alimentar entre
1988 e 1 996' Salienta-se que esse valor está acima
do que a OMS recomenda como limite popula-
cional máximo para o consumo de açúcar, isto é.

10,0% do consumo energético total3''32

Merece destaque a afirmação citada por
Brandão et a/.2' em seu estudo com 1 1 0 crianças
de 24 a 35 meses, matriculadas em 7 Centros
Municipais de Educação e Recreação da cidade
de Araraquara, onde a cárie dentária precoce foi

observada em 28,2% das crianças (20,9% com
lesões não cavitadas/manchas brancas, e 7.3%

com lesões cavitadas). Esse estudo mostrou que
a preferência pelo açúcar é altamente influenciada

pela maior exposição e disponibilidade desse pro-
duto, associada à urbanização. Além disso, hábi-

tos adquiridos na infância influenciam fortemente

o padrão alimentar durante os anos subsequentes,
podendo tornar-se permanentes

Os hábitos alimentares errados levam a

maior prevalência da cárie dentária, já que tanto
a quantidade de sacarose ingerida quanto a fre-
quência de ingestão são importantes fatores
envolvidos na etioÉogia da doença. A American
Dietetlc Association orienta que a nutrição é com-

ponente fundamental para a saúde bucal e que
tanto a alimentação como a nutrição têm influên-

cia direta na progressão da cárie dentária33

Saito eta/.34exarninararn 1 56 crianças com
idade de 18 a 48 meses, nascidas e residentes
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em Piracicaba, e regularmente matriculadas em
creches da rede pública e privada. Também obser-
varam que a maior prevalência de cárie dentária
estava relacionada com a introdução precoce do
açúcar na dieta. Das crianças com cárie dentária
precoce, 100% das mães relataram o uso do açú-
car na mamadeira e também o hábito de mamar
antes de dormir.

Toloni ef al .35 evidenciaram, ainda dentro

desse mesmo programa. que houve introdução
precoce de alimentos na dieta dessas crianças.
Seu estudo revelou que o açúcar foi introduzido
antes dos 12 meses para 87,0% das crianças e
que, apesar de parecer de uso tradicional, não é
recomendado para essa faixa etária. A introdução
de refrigerantes e sucos artificiais ocorreu até os

12 meses de idade para 56,5% e 63,6% das crian-

ças, respectivamente. Além de conterem aditivos
químicos, esses produtos têm sido alvo de intensa
preocupação, pois apresentam elevado teor de

açúcar e são desprovidos, em sua maioria, de mi-
cro nutrientes.

O carboidrato, importante componente da

dieta humana, tem recebido por parte da comu-
nidade científica odontológica grande atenção no
que diz respeito a seu papel como substrato para
a microbiota bucal. Dentre os carboidratos fer-

mentáveis, a sacarose tem sido universalmente

indicada como a mais cariogênica, sendo também
o açúcar mais presente na dieta familiar em quase
todo o mundo36. A sacarose é o alimento cariogê-
nico mais importante e mais amplamente utilizado

pelo homem. Tem o poder de transformar alimen-

tos não cariogênicos e anticariogênicos em ca-
riogênicos37

A alimentação tradicional à base de ce-
reais, legumes e outros vegetais vem sendo
substituída graduaÉmente por alimentos proces-
sados, de baixo valor nutricional, ricos em sacarose

e gorduras, promovidos pela mídia como símbolo
de status social. A adoção de hábitos alimentares
saudáveis na infância contribui para o pleno cres-
cimento e desenvolvimento da criança e para a
prevenção de doenças, refletindo na qualidade
de vida familiar. A identificação de fatores cole-

üvos de risco à cárie dentária, representados pelos
condicionantes sociais, econômicos e culturais,

surge como forte instrumento para possibilitar à

prática odontológica o entendimento do processo
saúde-doença em grupos sociais38

A cárie dentária precoce, a mancha branca

e o consumo de carboidratos simples foram cIa-

ramente observados e associados na população
estudada. Sugere-se que uma atenção especial

deva ser dada para esse grupo de indivíduos, ado-
tando-se políticas preventivas em saúde bucal.
pautadas no controle dos fatores de risco para o

desenvolvimento da cárie dentária
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ABSTRACT

Objective
This study verified the association between hand grip strength and body mass index, subjective global assessment
and nutritional risk screening 2002
Methods

This cross-sectional study calcuÉated the body mass index, measured hand grip strength and administered the
subjective global assessment and nutritional risk screening 2002 to 1 18 patients hospitalized at the University
Hospital of the Universidade Federal de Santa Catarina, Florianópolis. Brazil. Hand grip strength was compared
with the reference values for the BraziIIan population according to gender and age. The statisttcal analyses
included the Student's t-test or Mann-Whitney test and multiple linear regression. The results were considered
significant when p<0.05
Results

The prevalences of nutritional risk or malnutrition according to body mass index, global subjective assessment,
nutritional risk screening 2002 and hand grip strength were 3.5%, 50.9%, 33.9% and 35.6%, respectively.

1 Article developed ds part of the disscrtaLion data MS MEIRELES, called “Comparação entre méLodos de rastreamento nutricional
e de composição corporal com a avaliação subjeth’d global” , Universidade Federal de Santa Catarina; 2011. Support: Programa
de Pós-Graduação em Nutrição da Universidade Federal de Santa Catarina, Programa de Apoio ao Plano de Reestruturação e
Expansão das Universidades Federais e Coorciendc,ão de Aperfeiçoamento de Pessoal de Nível Superior.

2 Universidade Federal de Santa Catarina, Centro de Ciências da Saúde, Programa de Pós-Grdduac,ao em Nutrição. Ccnn jxls
Universitário, Trindade, 88040-900, Florianópolis, SC, Brasil. Correspondence to/CVITL'spondíncia para: E WAZLAWIK
E-mails-. <e.wazldwik@ufsc.br>; <clisabeLhwa=lawik@yahoo.com.br>

3 Student, Undergraduate Course> L'niversidade Federal Santa Catarina, Centro de Ciências da Saúde, Curso de Nutrição
Florianópolis, SC, Brasil
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Malnourished individuaIs according to body mass index had, on average, 11.Okg less hand grip strength than
the nourished individuaIs (p=0.008). There was no association between hand grip strength and the subjective
global assessment (malnourished individuaIs had -2.8kg; p=0.078) and nutritional risk screening 2002
(malnourished individuaIs had -1.5kg; p=0.352)
Conclusion

Hand grip strength was associated with body mass index but not with the subjective gÉobal assessment or
nutritional risk screening 2002

Indexing terms: Nutritional assessment. NutritÊonal status. Hand strength. Body mass index. Inpatients

RESUMO

ObJetivo

Verificar a associação da força do aperto da mão com o índice de massa corporal, a avaliação subjetiva global
e o rastreamento de risco nutricional 2002

Métodos

Estudo transversal com 118 pacientes internados no Hospital Universitário da Universidade Federal de Santa
Catarina, Florianópolis, Brasil. Foi calculado o índice de massa corporal e foram aplicados a avaliação subjetiva
global, o rastreamento de risco nutricional 2002 e a força do aperto da mão. Esta última foi comparada aos
valores de referência da população brasileira. segundo sexo e idade. Para análise estatística, foi utilizado o
teste t Student ou Mann-Whitney e regressão linear múltipla, considerando uma significância estatística de
p<0, 05

Resultados

A prevalência de risco nutricional ou desnutrição pelo índice de massa corporal, avaliação subjetiva global,
rastreamento de risco nutricional 2002 e força do aperto da mão foi de 3,5')/o, 50, 9%. 33,9c’/o e 35,6%,
respectivamente, Os indivíduos. identificados como desnutridos pelo índice de massa corporal, tiveram, em
média, 11,Okg a menos na força do aperto da mão do que os nutridos (p=0,008). Não houve associação da
força do aperto da mão com a avaliação subjetiva global (desnutridos tiveram -2,8kg; p=0,078) e com o
rastreamento de risco nutricional 2002 (desnutridos tiveram -1,5kg; p=0,352).
Conclusão

A força do aperto da mão foi associada com o índice de massa corporal, mas não com avaliação subjetiva
global ou com o rastreamento de risco nutricional 2002

Termos de indexação. Avaliação nutricional. Estado nutricional. Força da mão. Índice de massa corporal.
Pacientes internados.

INTRODUCTION 2002 (NRS 2002)8 are frequently used while Hand

Grip Strength (HGS) is often reported as an

indicator of functional capacity9An ideal method for assessing the
nutritional status of patients should include dietary

intake, nutritional requirements, functional status
and body composition1. However. in the absence
of a gold standard, scÊentists tried to identify new
methods capable of accurately diagnosing
malnutrition24. Many tools have been used; however,

their valtdity is still controversial5.

Body Mass Index indirectly assesses
nutritional status and depends on weight and

height. It is a simple index and an easy-to-use
method, commonly used for classifying
malnutrition. overweight and obesity6

The Subjective Global Assessment is a

clinical nutritional assessment method developed
by Detsky et al .7. It investigates clinical history and
includes a subjective physical examination. It is

In clinical practice and in the hospital
setting, Body Mass Index (BMI)6, Subjective Global
Assessment (SGA)7 and Nutritional Risk Screening
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considered a simple, inexpensive and easy-to-use
technique, and provides important nutritional
information2

The Nutritional Risk Screening 2002 is used

for determining the risk of malnutrition by

assessing the severity of the disease, BMI,
percentage of weight loss and food intake. Hence,
malnutrition and/or severe disease may indicate

the need of nutritional support8.

Hand Grip Strength is determined by

dynamometry. It is a noninvasive, simple and quick
method that can be used in clinical and

epidemiological studies’o''1. It may be useful for
the assessment of nutritlonal status"-'3, since
malnourished patients present lean mass
depletion and low muscle strength’o"' .

Given the importance of scientific evidence

proving the efficiency of HGS for assessing
nutritional status, the objective of this study was
to verify its association with BMI, SGA and NRS

2002 in hospitalized patients.

IVIETH ODS

This is a cross-sectional study of patients
aged 219 years of the University Hospital of the

Universidade Federal de Santa Catarina (HU/UFSC)

hospitalized between July 2010 and July 2011
Patients unable to understand instructions and

cornrnunicate, pregnant or breastfeeding women

and those with amputated or atrophied [imbs
were excluded,

The project was approved by the UFSC
Human Research Ethics Committee under
protocol n'’ 333/08, and all participants signed
an informed consent form before the interview
and assessment of their nutritional status.

The patients’ clinical data were obtained

from their hospital records. AII nutritional status
assessments were done on the same occasion,

The researchers were previously trained for
ensuring the reliability of the nutritional status
assessment and data collection.

Hand grip strength

Hand grip strength was measured using a
hydraulic hand dynamometer Saehan® model SH
500 1 ÇSaehan Corporation - Yangdeok-Dong,
Masan. Korea) with a capacity of 90kg

The evaluation was done with the patient
seated, with hips and knees at 90'’ of flexion.
adducted shoulder close to the trunk, flexed
elbow at 90'’ with the forearm in neutral position
(between pronation and supination) and wrist
between O'’ and 30'’ of extension and 0'’ and 1 5'’
of ulnar deviation'2

A pretest was done allowÊng the
participant to become familiar with the apparatus
The researcher verbaliy instructed the participant
to exert maximum palmarprehension three times
and the highest value was used'2. HGS was
evaluated on the arm side without vascular access

The results were compared with the reference
values for the Brazilian population" and the
patients were classified as malnourished when
their HGS was below the tenth percentile"

Body mass index

Weight (kg) and height (m) were
determined as recommended by the World Health
Organization14. BMI was calculated by dividing the
weight by the square of the height. Patients were
classified as malnourished6 when BMI <18.5kg/m2
normal weight when 18.5kg/m2$BMl$24.9kg/m2,
overweight when 25.C)kg/m2$BMIÉ29.9kg/m2 and
obese when BMlà30kg/m2. For the statistical
analysis, the patients were classified as
maÊnourished (BMl<18,5kg/m2) or nourished
(BM1218.5kg/m2)

Weight and height were measured using
an electronic scale with stadiometer (Welmy,
W300, Santa Bárbara D’Oeste, São Paulo, Brazil)

Subjective global assessment

The Subjective Global Assessment was
done as recommended by Detsky et a/.7

considering weight loss history, changes in food
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intake, gastrointestinal symptoms, functionaI
capacity, metabolic stress and physical
exam ination. The patients were classified as A
(nourished); B (moderately or possibiy malnourished);

and C (severely malnourished). For the statistical
analysis, the categories B and C were grouped.

Nutritional Risk Screening 2002

The Nutritional Risk Screening 2002 was
performed as recommended by Kondrup ef aI.8

Nutritional risk was determlned by two
components: impaired nutritional status (BMI,
weight loss, food intake) and disease severity. The
following scores were given for nutritional status
and disease severity: 0 - absent; 1 - miId; 2 - moderate;
and 3 - severe. Patients with a total score of 3 or

more were considered at nutritional risk, and
patients aged 270 years received an extra point
in the total score8,

Statistical analysis

The results were expressed as relative and
absolute frequencies, mean and 95% confidence
interval.

Table 1 . Prevalence of malnutrition according to Hand Grip Strength (HGS), Body Mass Index (BMI), Subjective Global Assessment (SGA)
and Nutritional Risk Screening 2002 (NRS 2002) by gender. Florianópolis (SC). Brazil, 201 1

Total

n o/6

Method

HGS

«plo
>x)1 o

BMI

<18.5kg/m2

218.5kg/m2

SGÂ

B+C
A

NRS 2002

23
<3

(35.6)

(64.4)

42

76

4

112

60

58

40

78

(3.5)
(96.5)

(50,9)
(49.1 )

(33.9)

(66. 1 )

'Chi-square or Fisher’s exact test for the association between genders.
BMI <18.5: malnourished; BMI 218.5: nourished/overweight/obese; SGA B+C: malnourished; ASG A: well nourished; NRS 2002 23: at nutritional

risk; NRS 2002 <3: not at nutritional risk; HGS q)10: malnourished; HGS >p10: nourished

The Chi-square or Fisher’s exact test was
used for analyzing the association between the
categorical variables and the Student's t-test or
Mann-Whitney test for verifying the differences
between the means of the groups, depending on
the homogeneity of the variances, since the
outcome variable was symmetrical. Multiple linear

regression adjusted for age and gender was used
for verifying the association between HGS and
the other nutritional indicators. P-values <0.05
were considered statistically significant. AII
analyses were done by the software Stata, version
11.0 for Windows (Stata Corporation, College
Station, TX. USA)

RESULTS

The sample consisted of 1 1 8 patients with
a mean age of 50.4t 1 5.0 years (19 to 85 years)
Most were females (72.0%) aged <60 years
(71.7%). The most common diagnoses were
cancer (1 1.9%), pulmonary diseases (1 1.6%),
heart disease (10.2%) and liver disease (7.6%).
Two-thirds (66.1 %) of the sample had some
comorbidity (men=34.4% and women=76.6%;

Women

n o/8

Men

n o/8
p-value

0.242

(27.3)

(72.7)

(38.8)

(61.2)

33
52

4

80

39

46

30

55

9

24

0
32

21

12

10

23

0.571

0.084

0.612

(4.8)

(95.2)

(45.9)

(54. 1 )

(35.3)

(64,7)

(o.o)
(100.o)

(63.6)

(36.4)

(30.3)

(69.7)
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p<0.001), and of these, 20.3% had Diabetes
Mellitus (DM) and 39.8% had High Blood Pressure

(HBP). HBP was significantly more common in

women .

Table 1 shows the classification of the

nutritional status of the patients according to
gender. According to HGS, BMI, SGA and NRS
2002, 35.6%, 3.5'7,, 50.9% and 33.9c7,, respectively
were at nutritional risk or malnourished. The

prevalences of malnutrition of men and women
did not differ.

The mean HGS of the sample was
25.0ü1 1 .6kg, and that of the women (20.2ü6.6

Table 2. Relationship between Hand Grip Strength (HGS) and age, presence of comorbidities, diabetes mellitus and High Blood Pressure

(HBP) by gender. Florianópolis (SC), Brazil, 201 1

P’

0.004

HGS' TotalMethods

Age (years)

<60
>60

26.8 (24.2: 29.5)
20.1 (17.3; 22.9)

Presence of comorbidity

No

Yes

o.001

0.799

0.348

29.8 (25.5; 34.2)
22.5 (20.4; 24.7)

Diabetes Mellitus

No

Yes

HBP

25.2 (22.7; 27.6)
24.5 (20.4; 28.5)

No

Yes
26.1 (23.1; 29.2)
23.3 (20.7; 25.9>

aMean and 95% conf idence interval. 'Student's t-test or Mann-Whitney test

Table 3. Mean Hand Grip Strength (HGS) according to Body Mass Index (BMI), Subjective Global Assessment (SGA) and Nutritional Risk

Screening 2002 (NRS 2002) by gender. Florianópolis (SC), Brazil, 201 1

P’

0,003

0.440

HGS' TotalMethods

BMI

<18.5 kg/m2

218.5 kg/m2

SGA

11.3 (7.7; 14,8)

25.4 (23.3; 27.5)

B+C
A

24.2 (21.3; 27.1)

25.9 (22.7; 29.0)

NRS 2002

>3

<3

0.095

22.5 (19.2; 25.7)
26.3 (23.6; 29.0)

aMean and 95% confidence interval. 'Student's t-test or Mann-Whitney test

kg) was significantly lower than that of the men
(37.3ü12.6kg; p<0.001). HGS was significantly

lower in patients aged 260 years, in those with
some comorbidity (Table 2) and in malnourished
patients according to BMI (Table 3)

After adjusting for age and gender, the

mean HGS of malnourished patients according
to BMI was 11 kg lower than that of nourished

patients. Among those malnourished according
to the SGA, the mean HGS was 2.8kg lower than
that of the nourished. Among those at nutritional
risk according to the NRS 2002, the mean HGS
was 1,5kg lower than that of the nourished

P'

0.004

A3 t

0.012

HGSa Men HGS' Women

21 .3 (19.6; 23.1)
17.3 (15.3;19.3)

41.1 (36.2; 45.9)
27.4 (19.9; 34,9)

0.2580.729

0.698

0.932

36,4 (29.9; 42,8)

37.9 (31 .5; 44.5)
21.7 (18.4; 24.9)
19.8 (18.2: 21.4)

0.682

0.849

20.1 (18.4; 21.8)
20.1 (18.2: 23.5)

37.8 (32.6; 42.9)
35.5 (23.2; 47.8)

20.1 (17,9; 22.2)
20.4 (18.5; 22.3)

37.7 (31 .7; 43,7)

37.2 (31.5: 43.0)

P’HGS' Men HGS’ Women P

0.004

11.3 (7.7; 14.8)

20.8 (19.3;22.2)

0.054

0.117

0.070

0.322

18.7 (16.5; 20.9)

21.5 (19.7; 23.3)

34.4 (29.6; 39.1 )

42.6 (33.2; 51.9)

34.0 (26.3; 41.7)
38.8 (33.1 ; 44.6)

18.7 (16.1; 21,4)
21.1 (19.4; 22.7)
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Table 4. Multiple linear regression of hand grip strength and nutritional indicators. Florianópolis (SC), Brazil, 2011

C rude

95(7oCIBeta

BMI

218.5 kg/m2

<18.5 kg/m2

SGÁ

A
B+C

NRS 2002

<3
>3

0.0

-14.2

0.0
-1.7

0.0

-3.8

(-25.5;-2.9)

(-5.9;2.6)

(-8.2;0.7)

’Adjusted for age and gender.

BMI: Body Mass Index; SGA: Subjective Global Assessment; NRS 2002: Nutritional Risk Screening 2002

However. the difference between the mean HGS
of nourished and malnourished patients according

to the SGA and NRS 2002 was not significant,
even after adjustment (Table 4).

DISCUSSION

The relationship between HGS and BMI,

SGA and NRS 2002 was investigated to verify its
use for the diagnosis of malnutrition, Malnourished

patients or those at risk of malnutrition should
be identified at hospital admissÉon to receive

nutritional support, reduce their nutritional
deficiencies and contribute to the improvement
of their clinical prognosis3"5''6,

Body cell mass may decrease in malnourished

patients. leading to functional loss. Therefore, it

is important to use a technique capable of
assessing functional capacity17 and detecting
malnutrition early'8.

Hand grip strength is a method that
assesses muscle strength and functional
capacity11’19. It has been described as an
appropriate tool for the nutritÊonal screening and

diagnosis of healthy populations11'12 and
hospitalized individuals'7.

The prevalence of malnutrition in the
present study varied from 3.5% to 50.9%,
confirming that the assessment method may

Adjusted-

95c7oCIp-value

0.014

0.440

p-value

0.008

Beta

0.0
1 1 .o

0.0
-2.8

0.0

-1.5

(-19.1 ;-2.9)

(-5.9;0.3)

0.078

0.3520.095

(-4.8; 1 .7)

affect nutritional diagnosis20. The low prevalence
of malnutrition according to BMI corroborated
other studies2"22. On the other hand, the
prevalence of maInutrition according to the SGA

(50.9%) was higher than that reported by other
studies (22.0%, 28.0%, 18.7% and 29.6%)21'23-25

Likewise, the classification of nutritional risk

according to the NRS 2002 (33.9%) was also
higher than that reported by other studies (20.0%
and 27.5c7,)21'25

The different prevalences of malnutrition

in the present study may be attributed to the
specificities of each method, which can assess

distinct characteristÊcs. BMI considers only the
relationship between weight and height6,
MeanwhiÉe, the SGA and NRS 2002 investigate

aspects associated with weight loss. food intake
and disease-related stress. Furthermore, the SGA

also takes into account gastrointestinal symptoms,
functional capacity and physical examination, and

the NRS 2002 conslders BMl7'8. Finally, HGS
estimates muscle strength by determining the
prehension force that an individual exerts on the
dynamometer’'

The higher prevalence of malnutrition
according to the SGA compared with other studies
of patients with similar ages may stern from the
smaller impact of the latter's diagnoses on
nutritional status
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Cut-off points for the determination of
malnutrition according to HGS are scarce, The
present study used the reference values for the
Brazilian population proposed by Schlüssel et a/. ' '

The prevalence of malnutrition according to HGS
was low (38.1 %) when compared with other
studies that found a prevalence of 73.3% in

patients with Crohn's disease24 and 63% in

patients with cyrrhosis23. One of the justifications
is the different cut-off points used and, possibly,

disease severity.

The presence of malnutrition did not differ
between the genders. However, in other studies,

men were more often malnourished according to
HGS24 and SGA'7'26. in the present study, none of

the men was malnourished according to BMI.

The prevalence of malnutrition according
to HGS was greater than that according to BMI.
A similar result was obtained by Gottschall et al.\c

for patients with cirrhosis; they found that HGS
was more sensitive for the detectÊon of
malnutrition than BMI. This probably occurred
because BMI does not distinguish between lean

and fat mass6. Hence, an individual may often
seem to have an appropriate nutritional status

(BMl>18.5kg/m2) but have low lean body mass27,
which can be directly verified by HGS". Moreover,
some diseases, such as liver cirrhosis and
pulmonary diseases. may cause hydration
changes, and consequently affect BMI'cy'4'22

The hand grip strength of men was
significantly higher than that of women, as was
those of patients aged <60 years compared with

older patients. which is in agreement with
Brazilian studies of healthy'' and hospitalized
individuals28'29.

Álvares-da-Silva & Silveira23 showed that

HGS was capable of predicting clinical
complications, which may explain the lower HGS
of individuaIs with comorbidities in the present
study. In the malnourished and nourished patients
according to BMI, SGA and NRS 2002, regardless

of confounding factors (age and gender), only BMI
was associated with HGS, that is, the mean HGS

of the malnourished individuaIs according to BMI

were significantly lower than those of the
nourished individuaIs, which is in agreement with
Norman et al.9 and Schlüssel et al.'1. Meanwhile,
a study done with hemodialysis patients found
that the mean BMI of patients above and within
the tenth percentile for HGS did not differ4

On the other hand, many patients with
BMI ?18.5kg/m2 had low HGS, indicating that
normal BMI values do not reflect adequate muscle
mass27. There were only four malnourished
women according to BMI

The absence of an association between

HGS and SGA is not confirmed by other studies9'17'23

which showed that malnourished patients
according to the SGA had lower HGS. Regarding
the NRS 2002, Matos ef al .3c) found that
malnourished patients also presented lower HGS

Hence. this study contradicts those that
showed that HGS was capable of diagnosing
nutritional risk or malnutrition17'23'24'28, A probable

explanation is that HGS values were appropriate
for most patients, contrary to the findings of other
studies23'24

The limitation of the present study may
have been the variety of diseases of the study
sample. Additional studies are needed to identify
the efficiency of the method as a nutritional
pararneter, comparing HGS with other nutritional
assessment methods in hospitalized patients

CON CL US 10 N

Hand grip strength was associated with
BMI but not with the SGA or NRS 2002. Hence

the present results suggest that HGS is not a good
indicator of nutritional risk and malnutrition in

hospitalized patients.
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Cytokine profile of rats fed a diet
containing shrimp

Perfil das citocinas de ratos alimentados
com dieta de camarão
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Dirce Ribeiro de OLIVEIRA2
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Jorge LuIz PESQUERO

ABSTRACT

Objective
Studies have shown that shrimps reduced the tensile strength of scars in rat skin. The aim of the present study
was to assess the cytokine profile of rats fed shrimp
Methods

Group 1 (control) received a regular diet and Group 2 (experimental) received a diet containing 33% shrimp for
nine days. The two diets contained the same amounts of proteins, fats and carbohydrates. Serum cytokine
levels were determined by ELISA and a segment of the jejunum was taken to investigate its histological
morphology and eosinophil infiltrate
Results

The experimental group had lower serum levels of interleukin-4 (IL-4) (14.4ü1 .9 wenus 1 8.11t2.6pg/mL; p<0.05)
and IL-10 (5.0ü0.98 versus 7.5ü1.2pg/mL; p<0.05) and higher levels of IL-6 (17.8ü2.3 versus 3.2É0.4pg/ml,
p<0.001 ) than controls. Morphologically, the shrimp-based diet caused an architectural disorganization of the
intestinal mucosa and a greater amount of eosinophils in the jejunal villus

Conclusion

Our data suggests that shrimp consumption leads to a significant increase in the cytokine IL-6, a decrease in
the immunomodulatory cytokine IL-10 in the serum of rats, and high eosinophil infiltration in the jejunum. The
cytokine profile typical of inflammation and the histological aspect of the jejunum are compatible with food
allergy.

Indexing terms: Cytokines. Diet. Eosinophils. Interleukins.
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RESUMO

ObjetIvo
Estudos mostraram que a dieta suplementada com camarão reduziu a resistência cicatricial na pele de ratos
Nesse contexto, o objetivo do presente estudo foi avaliar o perfil das citocinas de ratos que receberam dieta
adicionada com camarão.

Métodos

Foram comparados um grupo controle e um grupo experimental, que receberam uma dieta enriquecida com
camarão (33%) durante nove dias. As duas dietas continham quantidades semelhantes de proteínas, !ipídeos,
e carboidratos, Os níveis séricos de citocinas foram avafiados por ELISA, assim como um segmento de jejuno foi
obtido para exame histológico da morfologia e infiltrado de eosinófilos.
Resultados

A dieta adicionada com camarão diminuiu os níveis séricos de IL-4 (1 4,4t1.9 versus 18. 11t2,6pg/ml, p<0.05)
e IL-10 (5,0t0,98 versus 7,5tl,2pg/ml, p<0,05 e aumentou os níveis séricos de IL-6 (3,2t0,4 versus
17,8t2,3pg/ml, p<0.001) quando comparada com os animais controle. Morfologicamente, a dieta adicionada
com camarão causou uma desorganização da arquitetura da mucosa intestinal, juntamente com uma abundância
de eosínófilos nas vilosidades jejunais.
Conclusão

Os dados sugerem que a ingestão de dieta adicionada com camarão leva a um aumento significativo da
citocina IL-6, juntamente com uma diminuição da citocina imunomoduladora IL-10 no soro de ratos e um
infiltrado de eosinófilos no jejuno. O padrão inflamatório das citocinas e o aspecto histológico do jejuno são
compatíveis com alergia alimentar.

Termos de indexação, Citocinas. Dieta. Eosinófilos. Interleucinas

INTRODUCTION accumulatÊon in villus microvessels and in the

Peyer’s patches via mucosa, in a cell adhesion
molecule 1-dependent process. The increased
mÊgration of lymphocytes to the intestines might
play a key role in the development of intestinal
mucosal injury in food allergieslo"'

Allergen-specific T cells can be isolated
from the blood, skin and mucosal sites of patients
with food allergy and they characteristically
express the allergen-reactive type-2 T helper (Th2)
cell phenotype, releasing interleukins (IL) IL-4, IL-5,
and IL-13'. These cytokines play a central role in
the induction and maintenance of allergic
responses by regulating lgE synthesis. and in the
chemoattraction of inflammatory cells, such as

mast cells and eosinophils2-5. IL-10 can be cross-
regulated by Th 1-related q'tokines. such as IL- 1 B,
IL-6, inflammatory cytokines. Concurrently. the
nflammatory cytokine IL-6 is capable of

promoting Th2 differentiation dependent upon
endogenous IL-46. On the other hand, IL-10,
initially considered a Th2-related cytokine, is a
regulatory cytokine known to inhibit allergic and
inflammatory events7-9.

The influence of a shrimp-based diet on
the skin wound healing resistance in rats has

already been studied12. The tensile strength of the
scar on the fifth postoperative day was lower in
the animals fed shrimp than in the controls
However, the mechanism by which shrimp
ingestion affects tensile strength is not clear. The
present study considered the hypothesis that this
effect may be associated with an allergic process,
Therefore, the aim of this study was to determine
if the cytokine pattern of rats fed shrimpsuggests
an allergic process

Clinical manifestations of allergic reactions
to food may also be seen in the gut because of
morphological changes in the intestinal mucosa.
Migration leads to signÊficant T lymphocyte

METHODS

Housed Wistar rats weighing 177-302g
had access to food and water ad libitum. The
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animals were maintained under standard
laboratory conditions of a 12/12-hour light-dark
cycle and temperature of 23ü2'’C. The present
investigation was in agreement with the Ethical
Principles for Animal Experimentation, used by the

local Ethics Committee for Animal Experimentation,

The composition of the experimental and control
diets was described by Borges et al.'2 and is shown

in Table 1 . The protein concentration in the dry

shrimp flour (made using the shell and flesh of

the shrimp) was 33.5mg/100mg according to the

Lowry ef al .13 method. Both diets contained the
same amounts of protein, fats and carbohydrates.

The shrimp flour was made by drying commercial
shrimp and grinding it until a fine flour was
obtained, which was then added to the other
components of the diet. The diets were prepared

sanitarily, stored at -20'’C and removed from the
freezer right before use.

Table 1. Diet composition (%), nutrient contents (g/100g) and

energy density (kcal/g).

Ingredients Control diet Shrimp-based diet

Diet composition

Corn starch

Casein

Cellulose

Soybean oil

Vitamin mix'

Mineral mixb
Choline

Dry shrimp flour

Macronutrient contents

57

20

10

5
1

5
1

0

46.9

9.1

1 .0

3.0
1.0

5.0

1 .0

33.0

Protei ns

Fats

Carbohyd rates

Energy density

16.00
5.00

52.00

3.25

18.33
5.33

42.80

3.00

aComposition: 30mg niacin, 15mg pantothenic acid, 6mg vitamin

B6, thiamin, 6mg riboflavin, 2mg folic acid, 750pg vitamin K, 200pg

D-biotin. 25pg vitamin B12, 4000pg; vitamin A, 1000pg vitamin D3

and 75pg vitamin E.

t’Composition of the essential mineraIs: 35mg iron, 5000mg calcium,

1561 mg phosphate, 3600mg potassium, 300mg sulfur, 1019mg
sodium, 1571mg chlorine, 507mg magnesium, 30mg zinc. 10mg

manganese, 5mg copper, 0.2mg iodine, 0.1 5mg molybdenum, 0.1 5mg
selenium and potentially beneficial minerals: 5mg silicone. 1 mg

chromium, 1 mg fluorine, 0.5mg nickel, 0.1 mg lithium and 0.1 mg

vanadium.

Fourteen male Wistar rats were randomly
divided into two groups: Group 1 (control)
received a regular diet and Group 2 (experimental)
received a diet containing 33% shrimp flour for
nine days. Intake of food and water was assessed
during the entire experimental period. On the
ninth day after initiation of the shrimp-based diet,
all rats were anesthetized with thionembutal
(4C)mg/kg intraperitoneally) and submitted to
intracardiac puncture. Serum samples were
collected and kept frozen at -80'’C until analysis.
Then, the animals were submitted to laparotomy
and segments of the jejunum, below the
duodenojejunal ligament were removed. Tissue
fragments were rinsed with 0.9% saline and
collected for histological studies after fixation in

10.0% PBS-buffered formalin

Cytokines

Serum samples were quantitatively
assayed for IL-1 p, IL-4, IL-6, and IL-10 by capture
Enzyme-Linked Immunosorbent Assay (ELISA)
using eBioscience (Iceland, Ireland, United
Kingdom) kits. Wells coated with capture
antibodies (1 00pl per well at appropriate dilution)
were incubated with premixed standards or
sample supernatants (50pl) in 96-well filter plates.

Plates were shaken for 30 sec at 1000rpm and
then incubated at room temperature for one hour
at 300rpm. After incubation, detection antibodies
(l pg/ml) were added and the plates were shaken
and incubated as before, After rinsing with a
vacuum device (Millipore Corp., Billerica, MA),
avidin-HRP (2pg/ml) was added to the wells, and
the plates were shaken for 30 minutes at room
temperature. A substrate solution was added
(100pl per well at appropriate dilution) and
incubated at room temperature for another 15

minutes. After addition of a stop solution, the
optical density was determined at 450nm.

Histological analysis of the jejunum

A segment of the jejunum was stored in
10% buffered formalin and embedded in paraffin.
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Sections of 4pm were prepared and stained with
hematoxylin-eosin.

Statistical analysis

Results are presented as mean É Standard

Error of Measurement (SEM). The groups were
compared by the Student’s t test for unpaired data
and the level of significance was set at pÉO,05.

RESULTS

The shrimp-based diet did not change food
intake (37.04É4.09 versus 47.22ü24.86g) for the
control and experimental groups, respectively,
(p>0.05) or animal weight (254.0ü38,2 weuus

264.0ü40.6g) for the control and experimental

groups, respectively (p>0.05). The nutritiona!
status of the animals fed shrimp did not change
There was no weight loss, stunting, thinner and

more fragile skin, lethargy or hair loss

figure 1 shows the serum concentrations
of 1 L-4 and IL-10. The levels of IL-4 (14.4Ê1.9pg/ml)
and IL-10 (5.0+0.98pg/ml) in the serum of the
experimental rats were significantly lower than
those of the controls (18.11ü2.6pg/ml and

7.5ü1.2pg/ml for IL-4 and IL-10, respectively;
p<0.05)

Figure 2 shows the serum levels of the
inflammatory cytokÊne IL-6. The levels of IL-6 in
samples from the experimental group
(17.8ü2.3pg/ml) are signifÊcantly higher than
those of the control group (3.2t0.4pg/ml,
p<o.001 ).

The shrÊmp-based diet did not change the

serum levels of IL-1 B(53.lt4.8 and 50.4ü5,2pg/
ml for the control and shrimp-based diet,
respectively)

Figure 3 iflustrates the histologica!
assessment of the control group's jejuna (Figures

3A and 3B) and experimental group’s jejuna
(Figures 3C and 3D). The shrimp-based diet caused

an architectural disorganization of the Intestinal

mucosa, with inflammatory infiltrate, stressed
hyperpIasia of calyciform cells (short arrows in C
and D) and greater abundance of eosinophil cells

in the jejunal villi (long arrows in D) in comparison
with the control rats.

DISCUSSION

The main findings of the present study are

the increase in the inflammatory cytokine IL-6 and

Figure 1. Serum concentrations of IL-4 and IL-10 in rats fed a re-

guIar diet (C) or a shrimp-based diet (E)

Note: The data are expressed as means É Standard Error of Measurement

(SEM) of 7 animaIs per group.'p<0.05 us, control group

25

+

20

E
.} 15
10

II

g 10
a)
Lr)

5

0
C E

Figure 2. Serum concentrations of IL-6 in rats fed a regular diet
(C) or a shrimp-based diet (E).

Note: The data are expressed as means + Standard Error or Measurement

(SEM) of 7 animaIs per group.*p<0,001 us, control group
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Figure 3. Photomicrographic assessment of rat jejunal mucosa. Histological sections stained with hematoxylin–eosin after control (A and

B) and shrimp-based dÊet (C and D)' Inflammatory infiltrate showing hyperplasÊa of calyciform cells (short arrows in C and D) and

greater abundance of eosinophil cells (long arrows in D) in comparison with controls. Original magnification xlC) (A and C); x20
(B and D). Bar=25 pm

the decrease in IL-10, an important regulatory
cytokfne, in the serum of rats after daily consumption
of a shrimp-based diet. No difference in food
intake or body weight was observed between the

groups and the diet caused a jejunal hÊstological
aspect compatible with food allergy.

The high levels of the proinflammatory
cytokine IL-6 in the serum of animals in the
experimental group could be explained by a

number of possibilities, such as an immune-
specific effect of some shrimp component or
infection by intestinal microbiota. Among these
possibilities, the most plausible would be an

allergic sensitization caused by the diet. Regulatory
Fcells (Treg) might represent a normal braking

mechanism leading to tolerance, An emerging
hypothesis is that aflergic sensitization may result

partially from a lack of appropriate IL-10-producing

Treg activity, which is either defective or is
overcome in those who develop an allergy14.

Accordingly, an interesting role for IL-6 in

deterrnining Th2 effector and Treg cell function
was described by Doganci et al.'s, who identified
IL-6 as an important factor that may expand Th2
responses to allergen and prevent the proliferation
of Treg cells in the allergic airway. On the other
hand, the allergy in rats fed shrimp-based diet
could be faciIitated by intestinal bacteria
penetration due to intestinal rupture that may
accompany a food allergy process as evidenced
by the jejunal histology of those animaIs

Contrary to IL-6, IL-10 is a regulatory
cytokine known to inhibitallergic and inflammatory
events7-9. IL-10 suppresses macrophage activity

and reduces their cytokine production'6
Temporally, IL-10 expression follows the early

proinflammatory cytokine response, probably to
limit both the magnitude and the duration of the
inflamrnatory response17. In addition, IL-10 may
protect children from allergic polysensitization'8
Therefore, the development of new sensitizations
as that caused by the shrimp-based diet may be
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encouraged by low production of some cytokines,
especially IL-10, and possibly be related to
functional defects of the Treg ceIÉs'8.

While a greater abundance of eosinophils
in the jejunal villi of rats in the experimental group
was seen, suggesting the occurrence of an allergÉc

food process, there were also low levels of the
Th2-related cytokine IL-4. The lower levels of IL-4

could be accounting for an impairment of Treg
activity. Indeed, it has been shown that IL-4 can

induce the proliferation, as well as prevent Treg
apoptosis'9'20.

Proinflammatory cytokines, including IL-1 a
and IL-l6, IL-6, and TNF-a, play an important role

in wound repair, influencing processes at the
wound site, including stimulatÊon of keratinocyte
and fibroblast proliferation, synthesis and
breakdown of extracellular-matrix proteins,
fibroblast chemotaxis, and regulation of the
immune response21. Polymorphonuclear leukoq4es
and macrophages have been shown to be the
major source of these cytokines22’23. Normal repair
seems to occur by the coordinated expression of
these cytokines, since expression of these genes
was strongly reduced in healing-impaired
glucocorticoid-treated mice22.

It has been shown that wounds of IL-6-

knock-out animaIs took up to three times longer
to reepithelialize than those of wild-type
controls24. The delay in that process and the
impairment of granulation tissue formation were
probably caused by IL-6 deficiency25. Conversely,
the opposite effect was observed by administration
of recombinant murine IL-6 protein one hour
before wounding. eliminating wound healing
impairment, and producing a mitogenic effect on

keratinocytes and a chemoattractive effect on
neutrophils. Thus. it appears that IL-6 is crucial

for kick-starting the healing response. Interestingly,
excessive levels of IL-6 have been associated with

skin scarring, and this cytokine increased the most
with the shrimp-based diet.

Anti-inflammatory cytokines have also
been shown to be important regulators of wound
repair. In particular, IL-10 is thought to play a major

role in the healing response. This cytokine acts in
inflammatory response termination. Moreover. it

regulates growth and/or differentiation of various
immune cells, but also of keratinocytes and
endothelial cells26. Based on these activities, a role
of IL-10 in wound healing appeared later. In the
present study, its serum levels in the experimental
rats were lower, which would correspond to the
earliest phase of wound repair.

In conclusion, rats receiving a shrimp-
based diet display a cytokine profile compatible
with allergic processes. This could be contributÊng
to the lower tensile strength of scars observed in
those animaIs after the ingestion of a shrimp-
based diet
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ORIGINAL 1 ORIGINAL

Influence of frying oil type and chiII

storage on the nutritional quality
of farmed great sturgeon
(Huso huso)

IrÚluência do tipo de óleo de fritura e

armazenamento a frio na qualidade

nutricional do esturjão branco
(Huso huso) de cativeiro

Mehdi NIKOO1

Mohammad Reza GHOMI2

ABSTRACT

Objective
The objective of this study was to investigate the effect of frying oils (canola, hydrogenated sunflower and
soybean oils) available commercially and chiII storage on the proximate and fatty acid composition of fried
slices of farmed great sturgeon (Huso h uso)
Methods

Slices of farmed great sturgeon were fried for four minutes at 160'’C in a deep-fryer using different frying oils
(canola, hydrogenated sunflower and soybean oils). The oil-to-slice ratio was 2:1 . After frying, the slices were
alfowed to be air cooled for two minutes prior to analysis. For performing the analysis, each of the
abovementioned batches was divided into two groups: one group was analysed immediatefy after frying and
the second group was chiII-stored at 4'’C for three days and then analysed
Results

After frying, the moisture content decreased while that of fat increased. Fatty acid composition of the slices is
affected by type of frying oil. Frying increased the omega-6-to-ornega-3 (n-6:n-3) fatty acid ratio while decreased
Eicosapentaenoic Acid (C20:5 n-3) and Docosahexaenoic Acid (C22:6 n-3) contents. Proximate and fatty acid
composition of raw slices did not change after chiII storage. However, in fried- and chill-stored slices,
Eicosapentaenoic Acid and Docosahexaenoic Acid contents decreased, while linoleic acid content increased

1 Jiangnan University, School of Food Science and Technology, Wu>ii, Jiangsu, 214122, China.
2 Islamic Azad University, Department of Fisheries Sciences. Tonekabon Branch, 46817, Tonekabon, Iran. Correspondence to/

COl-ltSpondúrILia para-. MR GHC)Ml. E-mails: <mrghomi@tonekabon.i,lu.ac.ir>; <mrghomi@gmail.com>.
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Conclusion

The fatty acid composition of the fried slices tended to resemble that of the frying oils, indicating fatty-acid
equilibrium between oils and slices and, during chiII storage, it is influenced by the type of frying oil. Slices fried
with canola oil had omega-6-to-omega-3 ratios in the ranges recommended for human health

Indexing terms-. Beluga Whale. Centisimal composition. Lipids. Oels

RESUMO

Objetivo
O objetivo deste estudo foi investigar o efeito de óleos de fritura (canola, girassol hidrogenado e soja) disponíveis
comercialmente e do armazenamento a frio em postas fritas de beluga (Huso huso), e na composição centesimal
e lipidica
Métodos

Postas de beluga de cativeiro foram fritas por imersão durante quatro minutos a 160'’C utilizando-se óleos de
fritura diferentes (canola, girassol hidrogenado e soja), A razão entre óleo e postas foi de 2:1 . Após a fritura,
permitiu-se que as postas esfriassem a temperatura ambiente por dois minutos antes da análise. Para a análise,
cada um dos grupos acima foi dividido em dois subgrupos: um subgrupo foi analisado imediatamente após a
fritura e o segundo subgrupo foi armazenado resfriado a uma temperatura de 4'’C por três dias e então
analisado

Resultados

Após a fritura. o conteúdo da umidade diminuiu enquanto que da gordura aumentou. A composição dos
ácidos graxos das postas foi afetada pelo tipo de óleo utilizado na fritura. A fritura aumentou a razão omega-
6 para omega-3 e diminuiu os conteúdos dos Ácidos Eicosapentaenoico (C20:5 n-3) e Docosahexaenoico
(C22:6 n-3). As composições centesimal e lipídica das postas cruas não se alteraram após o armazenamento a
frio. Porém, os conteúdos de Ácidos Eicosapentaenoico e Docosahexaenoico nas postas fritas e resfriadas
diminuíram. enquanto que de ácido linoleico aumentou
Conclusão

A composição lipídica das postas fritas tendeu à semelhança do óleo utilizado para a fritura, indicando um
equilíbrio de ácidos graxos entre os óleos e as postas. A composição lipídica das postas durante o armazenamento
a frio é influenciada pelo tipo de óleo de fritura. Postas fritas com óleo de canola continham uma razão de
ômega-6 para ômega-3 dentro do intervalo recomendado para a saúde humana.

Termos de indexação-, Befuga. Composição centesimal, Lipídeos. Óleos,

INTRODUCTION attributes of the food. but also contributes to

many diseases in humans4
The best sources of long chain

Polyunsaturated Fatty Acids (PUFA), such as
Eicosapentaenoic Acid (EPA) and Docosahexaenoic
Acids (DHA) are seafood1. PUFAs are highly
appreciated in human foods as these fatty acids
have beneficial roles on reducing atherosclerosis,
and preventing and treating numerous disorders,
like cardiovascular disease and others2. Aquatic
ecosystems are the main source of omega-3 fatty
acids and humans obtain most of it by consuming
seafood3. PUFA are very susceptible to lipid

oxidation, which not only affects the sensory

Frying is the most common practice in food
preparation. It gIves unique organoleptic
characteristics to foods such as flavor, texture and

appearance, which can improve the palatability

of foods5. During frying, water in food is replaced
by the frying oil and as a consequence, the oil

becomes an important component of the fried
food6. However, different oils are used to prepare

foods. The effects of different cooking oils on the
nutritional quality of fish based on their fatty acid
profiles have been studied7’8. Moreover, chiII
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NUTRITIONAL QUALITY OF FARMED GREAT STURGEON I 69

storage of fried foods is also a common practice9

and may influence their nutritional quality.

The great sturgeon or beluga (H uso h uso)

is among farmed sturgeon species. They are large,
tasty and grow fast'c)’1'. Their natural range is

diverse habitats of the Northern Hemisphere and
the most famous luxury food product comes from

them: caviar'2':3. Sturgeons are not only important
because of their valuable caviar, but also for their
meat of excellent quality and taste. Sturgeon meat
is rich in proteins of good biological value, Fat

content is average but contents of essential ions
and vitamins are high'4. This species is commonly

cultivated in concrete tanks supplied with well

water. Males are sold (usually to restaurants) after
being sexed by biopsy at the age of 3. ChiII storage
of fried great sturgeon flesh using different otIs is

common; however, the effect of chiII storage on
the nutritional quality of the slices with reference
to its essential PUFA content is not well known,

Therefore, the aim of the present study was to
investigate the effect of frying with different oils

and chiII storage on the proximate and fatty acid
compositions of fried sÉices of farmed great
sturgeon .

METHODS

Fish samples

Farrned great sturgeon with an average
weight of 5kg (n=3) were purchased from a local

sturgeon farm (Sari, Iran). The fish were reared in
concrete circular tanks (8m diameter, 1 ,5m depth)
at 30kg/m3 in density and fed 2.0% of their body
weight with commercial diets for trout containing
40.00% protein and 1 5.00% fat. The major fatty
acids of the diet were C16:0 (18.83%), C18:0
(5.04%), C 16: 1 (3.17%), C 18: 1 (27.78%), C 18:2

(27.27%), C18:3 (8.99%), C20:5 (0.59%) and
C22:6 (3.47%). At the farm, the fish were
beheaded, eviscerated, washed and then placed
in coolers with a fish-to-ice ratio of approximately

1 :2 (w/w) and transported to the laboratory during

the morning. arriving within the hour. Upon
arrival, the fish were skinned and rinsed with tap
water several times to remove the blood and

slime. The fish were then cut into 1 cm slices. AII

slices were divided randomly into four batches,
namely: soybean oil, canola oil, hydrogenated
sunflower oil (solid fat), and raw.

Frying and chiII storage

Each of the abovementioned batches was

then divided into two groups: in Group 1, the
samples were analysed after filleting and frying
or not (day 0); and in Group 2, the samples were
chiII-stored at 4'’C for three days and then
anatysed (day 3). AII slices (except the raw group)
were fried for four minutes at 160'’C in a deep-
fryer (Hamilton, HDF-510, Iran). The oil-to-slice

ratio was 2: 1 . After frying, the slices were allowed

to cool at room temperature for two minutes
before the analysis. Table 1 shows the fatty acid
composition of the oils.

Proximate composition

Moisture was determined by drying the
samples in an oven (Heraeus, D-63450. Hanau,
Germany) at 105'’C to a constant weight'5. Fats
were extracted as recommended by Bligh &

Dyer'6. Ash was determined by incineration in a
muffle furnace (Isuzu, Tokyo, Japan) at 550'’C for
three hour15; crude protein was determined by

the Kjeldahl method (Nx6.25) using an automatic
Kjeldahl system (230-Hjeltec Analyzer, Foss

Tecator, Hõganãs, Swedeny5

Fat extraction

Fats were extracted according to the
method developed by Bligh & Dyer16. Fifty grams
of the sample were homogenized in a blender
for two minutes with a mixture of 50ml
chloroform and 100ml methanol. Then 50ml of

chloroform were added and further homogenized
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Table 1 . Fatty acid composition (g/100g of total fatty acids) of frying oils used for frying farmed great sturgeon slices. Sari . Iran, 201 1

CanolaFatty acids

C 16:0
C 18:0
C18:1

C18:2 n-6

C 18:3 n-3

C20: 1

C20:5 n-3

C22:6 n-3

SFA

MUFA
PUFA
n-3

n-6

n-6/n-3

3.86
1.80

63.65
17.52

6.71

1.52

0.36
0.69
5.66

65.17
25.28
7.76

17.52

2.26

SFA: Total Saturated Fatty Acids; MUFA: Total Monounsatu rated Fatty Acids; PUFA: Total Polyunsaturated Fatty Acids; n-3 : Total omega-3 fatty acids;
n-6: Total omega-6 fatty acids; n-6/n-3: omega-6 to omega-3 ratio

for 30 seconds. Finally, 50ml of distilled water
were added to the mixture and blended for 30

seconds. The homogenate was centrifuged
(Avanti J-E, Beckman Coulter, Inc., USA) at
3000rpm for 1 5 minutes at 4'’C . The supernatant
was then transferred into a separating flask and
the lower phase (chloroform phase) was drained

off into a 250ml Erlenmeyer flask containing 4g
of anhydrous sodium sulfate and shaken vigorously.

The solution was then filtered through a Whatman
number 4 filter paper into a round-bottom flask,

A rotary evaporator (Rotavapor R-114, Büchi,
Flawil, Switzerland) was used for solvent
evaporation at 25'’C.

Fatty acid analysis

Fatty acid methyl ester was prepared as

follows: fat samples (1 g) were diluted with 2ml
of 2M potassium hydroxide in methanol followed
by the addition of 7ml n-hexane in a sealed tube.
The mixture was then shaken using a vortex for
one minutes and left in a water bath (temperature
50c’C -55(>C) for about 20 minutes until it separated

into two phases. Fatty acid methyl ester was then
taken from the top layer for analysis by trace gas

Frying oils Hydrogenated
sunflower oil Soybean

19.21

4.56
29.56

40.76
3.89
0.33
0.15
0.31

23.77

29.37
45.11

4.35
40.76
9.37

9.58

3.81

21.13

56.02

6.82
0.31

0.14
0.40

13.39

21.44
63.38
7.36

56.02

7.61

chromatography (GC) (Thermo Finnigan, Italy).

The GC settings were as follows: capillary column
(Bpx-70, 60m, 0.32mm, i.d. 0.251rm); split ratio
of 90:1 ; injection port temperature of 250'’C;
flame ionization detector temperature of 270'’C
The oven temperature was set at 195'’C for 75
minutes. Flow rate of carrier gas (helium) was 1 ml

min-' and the makeup gas was nitrogen (N,)
(30ml/min). The sample size injected for each

analysis was 1 pl. The data are expressed as g/1 00g
of total fatty acids

Statistical analysis

Data were analyzed by one-way Analysis
of Variance (Anova) and Duncan's multiple range

test (p<0.05) by the software Statistical Package
for the Social Sciences 16 (SPSS)

RESULTS AND DISCUSSION

Proximate composition

Table 2 shows the proximate composition
of farmed great sturgeon slices, Roughly, 70.0%
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of the slices consisted of moisture, 6-7.0% fat,
18.0% protein and 2.0'% ash. The protein content
in cultivated beluga sturgeon was similar to that
of cultivated white sturgeon (Acipenser
transmontan us) with 18-19.0% protein'7,
cultivated Acipenser spp. with 17.6-21.0%
protein'4. Gulf of Mexico sturgeon (A. oxyrynchus
desotoÔ with 17.4-19.5% protein'8 and Russian
sturgeon (A. guldenstaedti n with 16.4-17.6
protein'9. Sturgeon fish are medium-fat fish with
fat content between 5-15.0%14'19-21 and the

amounts of fat in farmed beluga was within this
range. After frying, the moisture content
decreased while that of fat increased (p<0.05).
Similar results were reported by Garcia-Arias22 for
sardine (Sa rd ina pilchardus) , Gokoglu23 for
rainbow trout (Oncorhynchus mykiss) , Weber et
al .8 for silver catfish (Rhamdia quelen) and Ersoy

& ôzeren24 for African catfish (Clarias gariepinus)

Fat increase after frying is due to oil penetration
on the food after water is partially lost by

evaporation25,

Table 2. Proximate composition (%) of raw and fried slices of farmed great sturgeon with different oils. Sari, Iran, 201 1

Canola oil Hydrogenated sunflower oil Soybean oil

Day 0 Day 3 Day O Day 3

17.90 É 1.27 18.05 É 0.07 1 7.78ü0.63 18.55 É 0.35 18.60 t 0.70 18.35üO.63

2.05 t 0.07 1 .90 tC).28 2.07 üO. 1 7 1 .95 É 0.21 2.00 É O. 14 2.20 eO.28
62.40 & 0.84l’c 63.20+1.41 bc 60.70 Ê3.81 bc 62.90 & 0.14bc 59.90 ü 0.56c 64.25 tO.91 b

Fresh

Day 0 Day 3
6.00 + 1.31c 6.90 ü 1.41c

18.85 t 0.49 18.65 & 0.63
2.10 ü 0.14 2.20 ü 0.00

71.35 t 1.48' 71.90 e 0.84a

Fatty acids

Fat
Protein

Ash
Moisture

' Means with the same superscript letters within the same row were not significantly different (p>0.05)

Table 3. Fatty acid composition (g/1 00g of total fatty acids) of raw and fried slices of farmed great sturgeon with different otIs. Sari, Iran,
201 1

Canola oil

Day 0 Day 3

0.57 É 0.25abc 0.61 e 0.07abc

10.68 t 3.41d 12.15 É 0.91 cd

1.37 É 0.77b 1 .61 ü 0.14b

2.61 É O.08e 2.67 Ü 0.12e
48.96 Ü 1.12a 47.93 t 0.89a

19.88 & 1.66c 1 9.82 É 0. 10c

2.38 t 0.03e 2.35 t 0.09e

0.41 e 0.02l> 0.54 t 0.10ab

1 .02 & 0.06a 0.95 & 0.07a
2.00 ü 0.50c 2.45 k 0.21 bc

Fresh

Day 0 Day 3
0.41 ü 0.03c 0.48 ü 0.04b'

18.20 e 0.56ab 18.15 Ü 1.34ab

3.05 É 0.09a 3.19 Ü O.08a

4.67 É 0.32a 4.95 & 0. 1 2a

30.17 ü1.34b 29.47 z 1 .46b

27.77 üO.94b 27.43 ü 0.91 b

5.66 Ü 0.12a 5.05 t 0.07b

0.67 t 0.10a 0.70 & 0.15a

0.90 Ü 0.02a 1 .01 É 0.0a

3.52 e 0.45a 3.69 t O.33’

Fatty acids

C 14:0

C 16:0

C16:1

C 18:0
C18:1

C18:2n-6

C18:3n-3

C20:1

C20:5n-3

C22:6n-3

' Means with the same superscript letters within the same row were not significantly different (p>0.05>

Fatty acid composition of raw slices

The main fatty acids of farmed great
sturgeon flesh in this study were oleic acid (C 18: 1 ),

linoleic acid (C18:2) and palmitic acid (C 16:0),
representing about 76.14g/1 00g of the total fatty
acids (Table 3), Polyunsaturated fatty acids
constituted the most dominant class of fatty aclds

(37.85g/100g of total fatty acids) followed by

monounsaturated (33.89g/10C)g of total fatty
acids) and saturated (23.28g/100g of total fatty
acids) fatty acids, respectively (Table 4). The EPA

and DHA contents in cultivated beluga flesh (0.90

and 3.52g/1 00g of total fatty acids, respectively)
were lower than those of other cultivated

sturgeon species, such as Siberian sturgeon
(Acipenser baerii) , Adriatic sturgeon (A. nacca ri i)

and white sturgeon (4. transmonta nus) , with
4.8-6.54g/1 00g EPA and 8.7-9.79/1 00g DHA026

Lower EPA and DHA contents in cultivated beluga

Hydrogenated sunflower oil

Day O Day 3

0.81 + 0.02a 0.77 É 0.02a

18.25 É O.07ab 18.65 Ü 0.49a

1.78 t 0.07l’ 1 .66 t 0.00b
3.95ü0.04bc 4.12 É 0.03b

33.84ü0.51b 34.60t 0.39b

28.07 t 0.65b 28.59 t 0.13b

2.74 É 0.06c1 2.66 t 0.08d

0.46 + 0.07b 0.34 t 0.04b

0.93 Ü O.04a 0.73 É 0.02b
2.99 É O.17ab 2.26 É O.24l’c

Soybean oil

Day 0 Day 3
0.68ü0.07ab 0.63 üO.00abc

14.90 +0.14bc 14.55 t 0.07c

1.70 t 0.20b 1 .52 üO.02b

3.42 üO.21d 3.63 t 0.1 1 cd

32.30ü1.50b 31.31 to.10b
33.28t2.35a 35.42 ÜO.65a

3.59 Ü 0.24c 3.75 t 0.07c

0.41 + 0.04b 0.37 üO.04l’

0.93 t 0.12a O.71 t O.00b
2.48ü0.33b' 2.00 É 0.41'
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coincided with the lower content of these fatty
acids in the diet (0.59 and 3.47g/100g of total

fatty acids, respectively).

Fatty add composition of slices fried
with different oils

Tables 3 and 4 show the effect of frying

on the fatty acid composition of farmed great
sturgeon slices with different types of cooking oil.

When the slices were fried with canola oil, the

Monounsaturated Fatty Acids (MUFA) content
increased signÉficantly (p<0.05), The increase is

due to the higher amounts of oIeic acid (63.65g/
100g of total fatty acids> in canola oil. No changes
in the content of MUFA were seen when slices

were fried with other oils. Fatty acid composition
of soybean oil was dominated by linoteic acid (569/

100g of total fatty acids) and the content of this
fatty acid exhibited significant increase after frying

and reached 33.28g/1 00g of the total fatty acÊds

(Table 3). Meanwhile, when canola oil was used,

the content of this fatty acid decreased
significantly (p<0.05) and reached 19.88g/100g

of the total fatty acids. The Saturated Fatty Acid
(SFA) content afterfrying with canola and soybean
oils decreased, which coincided with the low
amounts of this class of fatty acids in the oils used

(Table 4). When hydrogenated sunflower oil was
used, SFA did not change.

In humans, many chronic diseases and

disorders are closely associated with high levels

Table 4. Major class of fatty acids (g/1 00g of total fatty acids) of raw and fried slices of farmed great sturgeon with different oils. Sari
Iran. 201 1

Canola oil

Day O Day 3
13.86 1 5.43
50.74 50.08

25.28 25.60
5.40 5.75

19.88 1 9.82

3.68 3.45

Fresh
Fatty acids

Day 3

23.58
33.36

37.18
9.75

27.43
2.81

Day O

23.28
33.89

37.85

10.08
27.77
2.75

SFA

MUFA
PU FA

n-3

n-6

n-6/n-3

SFA: Total Saturated Fatty Acids; MUFA: Total Monounsaturated Fatty Acids; PUFA: Total Polyunsaturated Fatty Acids; n-3: Total omega-3 fatty acids;
n-3: Total omega-3 fatty acids; n-6: Total omega-6 fatty acids; n-6/n-3: omega-6 to omega-3 ratio

of risk factors, such as C-reactive protein, tumor
necrosis factor, thromboxane A., leukotriene B,

and many others. Intake of omega-6 fatty acids

increases these factors, while omega-3 intake has

a suppressive effect. The omega-6-to-omega-3
ratio is an important determinant of health and a
tower ratio is desirable for reducing the risks of
chronic diseases. Fish are the best sources of

omega-3 essential fatty acids, such as EPA and

DHA, which are very effective in lowering the
abovementioned risk factors3. The omega-6-to-
omega-3 fatty acid ratio in the raw slices of
cultivated beluga was 2.75 (Table 4). After frying,

this ratio increased significantly, reaching 4.22: 1
and 4.75: 1 in slices fried with hydrogenated
sunflower oil and soybean oil, respectÉvely. This is
higher than the recommended ratio range (2:1-
4: 1 ) for human health suggested by Pepping27. In

Indo-Pacific king mackerel (Scomberomorous
guttatu s) , frying resulted in an increased
proportion of C18:2 and omega-6-to-omega-3
ratio (from 0.54 in raw flesh to 1.2 in fried

samples) and instead EPA and DHA contents
decreased9. When sardine (Sardina pilchardus)
fillets were fried, omega-6-to-omega-3 ratio
increased significantly, with consequent decrease
in the proportions of EPA and DHA22. The results

indicated that most of the fatty acids of the fried
slices resembfe those of the frying oils. In fact,
during the frying process, an exchange of oil
between the food and the cooking oil takes place.

thereby changing the fat composition of fried
foods, becoming similar to the oil used6’7'28

Hydrogenated sunflower oil

Day O Day 3
23.01 23.54
36.08 36.60
34.73 34.24
6.66 5.65

28.07 28.59
4.22 5.06

Soybean oil

Day O Day 3
19.00 18.81

34.41 33.20
40.28 41.88

7.00 6.46
33.28 35.42

4.75 5.48
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The effects of chiII storage on
proximate and fatty acid composition
of fried great sturgeon slices

Tables 2-4 show the proxirnate and fatty
acid composition of fried and chiII-stored slices of
farmed great sturgeon. There were no changes
in the proximate composition of raw slices after
three days of chiII storage. In the slices fried with
different oils, protein and ash contents remained
stable during the chiII storage. In the slices fried
with soybean oil, the moisture content increased
and fat content decreased after chiII storage.
Similar to the proximate composition of raw slices,

fatty acid composition remained stable and did
not change after 3 days of chiII storage' The result

is in agreement with those of Pirini et a/.29 for sea
bass (Dicentrarchus labrax) and Senso ef a/.2 for
farmed gilthead sea bream (Sparus au rata) , who
reported that fatty acid composition of the filÉets

did not change significantly during chiÉI storage.
However, in slices fried with hydrogenated
sunflower oil and soybean oil, the omega-6-to-
omega-3 ratio increased after chiII storage and
reached 5.06:1, and 5.48:1 respectively, higher
than the recommended ratio range for human
health. This increase is due to the slight increase
in C18:2 fatty acid content and decrease in EPA

and DHA contents after chiII storage (Table 3).

CON C LU SION

The fatty acid composition of farmed great
sturgeon slices tended to resemble that of the
frying oils used, indicating fatty acid equilibrium
between the oil and slices, ChiII-stored raw slices

had proximate and fatty acid compositions similar
to fresh slices. The fatty acid composition of fried
slices during chiII storage is influenced by the type
of frying oil. fried slices by canola oil had an
omega-6-to-omega-3 ratio in the range
recommended for human health,
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Development of a method for controlling
salt and sodium use during meal
preparation for food services'
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ABSTRACT

Objective

The study developed a method for controlling the amount of salt and sodium during food preparation,
Controlling Salt and Sodium use During Meal Preparation for food services based on the Hazard Analysis and
Critical Control Points principles.
Methods

The method was conceived and perfected during a study case in a commercial food service located in
Florianópolis, Santa Catarina , Brazil. Data were collected from technical cards, recipes and measurements
during food preparation. The preparations were monitored and compared with criteria about the use of salt
and sodium found in the literature. Critical control points were identified and corrective measures were proposed
Results

The result was a method consistÉng of 9 stages: (1 ) determination of the sodium content in the ingredients; (2
and 3) analysis of menu planning and sodium content; (4) follow-up of food preparation; (5) estimate of the

1 Article developed as part of disserlation data CB FRANTZ, called “DesenvolvimcnLO de um método de controle de sa1 e sódio
na produção de refeições”. Universidade Federal de Santa Catarina; 2011. Support: Programa de Pós-Graduação em Nutrição
da Universidade Federal de Santa Catarina, Coordenação de Aperfeiçoamento de Pessoal de Nível Superior e Programa de
Apoio ao Plano de Reestruturação e Expansão das Universidades Federais

2 Universidade Federdl de Santa Catarina, Centro de Ciências dd Saúde, Progralu,1 de Pós-Graduação em Nutrição. Campus
Universitário, Trindade, 88040-900. Florianópolis, SC, Brasil. Correspondência para/Coruspondencc to: AA SOUSA. E-mail
<arlete@ccs.ufsc.br>

3 Universidade Federal de Santa Catarina, Departamento de Nutrição, Núcleo de Pesquisa de Nutrição em Produção de Refeições.
Florianópolis. SC, Brasil
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amount of sodium used in the preparations; (6 and 7) selection and following of the preparations with average-
and high-sodium content; (8) definition of the critical points and establishment of corrective actions for the use
of salt and sodium; and (9) creation of recommendations for the use of salt and sodium

Conclusion

The Controlling Salt and Sodium use During Meal Preparation may contribute to global discussions regarding
the reduction of salt and sodium intakes and collaborate for the supply of nutritionally and sensoriafly appropriate
meals with respect to salt and sodium content. It may also help to prevent non-communicable chronic diseases

Indexing terms: Food service. Nutritional quality. Quality control. Restaurants, Salt, Sodium

RESUMO

Objetivo

O estudo desenvolveu um método de Controle de Sal e Sódio na Produção de Refeições para o processo
produtivo de refeições comerciais e coletivas, com base nos princípios do sistema de Análise de Perigos e
Pontos Críticos de Controle.

Métodos

O método foi elaborado teoricamente e aperfeiçoado a partir de um estudo de caso realizado em uma unidade
de alimentação e nutrição comercial em Florianópolis, Santa Catarina. Dados foram coletados durante o
acompanhamento do processo produtivo de refeições, por meio de medições e registros. As operações foram
monitoradas e comparadas com critérios sobre o uso de sal e sódio definido a partir da literatura científica
Resultados

Com a análise das operações foi possível identificar pontos críticos e definir ações corretivas. Como resultado,
desenvolveu-se um método composto de 9 etapas de aplicação: (1 ) levantamento do teor de sódio dos produTos
adquiridos, (2 e 3) análise do planejamento e do teor de sódio do cardápio, (4) acompanhamento do fluxo
produtivo, (5) estimativa da quantidade de sal utilizada nas preparações, (6 e 7) seleção e acompanhamento
de preparações com médio/alto teor de sódio, (8) definição de pontos críticos e ações corretivas para o uso de
sal e sódio e (9) elaboração de recomendações para o uso de sal e sódio
Conclusão

O método de Controle de Sal e Sódio na Produção de Refeições pode contribuir nas discussões sobre as
iniciativas mundiais de redução do consumo de sal e sódio, colaborando com a oferta de refeições nutricional
e sensorialmente adequadas com relação ao teor de sal e sódio, viabilizando ações de prevenção a doenças.

Termos de indexação-. Unidade de alimentação e nutrição. Qualidade nutricional. Controle de qualidade,
Restaurantes. Sal. Sódio.

INTRODUCTION is 1 500mg/day and the tolerable upper intake level
is 2300mg/day.

Kitchen salt is the main source of sodium

in the human diet. One gram of sodium chloride
corresponds to 1 7.lmmol or 393,4mg of sodium' .
Sodium is also naturally found in foods, water
and food additives2'3.

People in many countries consume more
than 2300mg of sodium per day. despite the
recommendations4. In the United States of

America (USA), New Zealand and Canada. for
example, sodium intake exceeds 3400mg per
day5-7. Sodium intake is estimated to be even
higher in Brazil, roughly 4500mg/day8

Although sodium is essential for
maintaining vital functions, the amount needed
by the human body to carry out its functions is
small, roughly 1 84 to 230mg per day1. According
to the North American Institute of Medicine3.
adequate intake for individuaIs aged 9 to 50 years

An increased supply of processed foods
rich in fats. sugar and saltl'9'10 and the growing
eating out trendlo-12 have been identif led as two
of the greatest causes of high sodium intake4'13'14
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Some studies show that meals from
restaurants, fast food establishments and
cafeterias also contain high sodium content, often
above the daily recommendaüon'5-'8.

These observations lead the World Health

Organization (WHO) to hold a technical meeting
in 2006 as part of the Global Strategy on Diet,
Physical Activity and Health (DPAS) to discuss
measures that promote the reduction of salt and
sodium intakes globally. One of the strategies
discussed by the WHO is the reformulation of meals

and, for this end, the organization counts with
the participation of restaurants and cafeterias"'9.

Since then, some countries have taken
action to reduce salt intake, such as Australia,

Canada, Switzerland, Belgium and others, in
Europe, Finland started taking measures in
19701,13,20,21

Some measures that affect the out-of-

home eating and processed food industries have
already been taken, such as the Swiss Salt Strategy
of 2008-2012, which set a goal of reducing the
salt content of processed foods and away-from-
home meals by 16% in four years22, in Canada,
the Canadian Restaurant and Foodservices
Association (CRFA) developed a guide for reducing
the sodium content of the menus and.
consequently, reduce the sodium intake of the
population by 30% until 201623.

In Brazil, the General Coordination of Food

and Nutrition Policy (CGPAN) is considering the
development of a manual of good nutrition
practices to help the out-of-home eating sector
with the task of reducing the sodium content of

the menu. Since Brazilians are eating out more
and more often, this document is urgently needed
if the intake goal of 5g/day recommended by the

Food Guide for the Brazilian Population is to be
achieved. In other words, the current intake needs
to be hafved24'25.

Except for the Canadian guidelines23, there
are no papers in the scientific literature helping
dieticians and cooks to reduce the amount of
sodium and salt in meals. The documents found

on this theme were either written for the industry
or contain general recommendations for the
population

Some quality control methods have been
developed for the sector. The Hazard Analysis and
Critical Control Points (HACCP) focuses on the
production of safe foods from the sanitary
viewpoint26 and the Nutritfonal and Sensory
Quality Analysis of Preparations (AQNS) focuses
on nutritional and sensory aspects2'’. There are
other methods, such as the Assessment of the
Gastronomic Heritage Quality (AQPG)28 and the
Trans Fat Control in Food Production (CGTR)29.

The development of the AQNS, AC)PG and
CGTR was based on the HACCP - identification

of critical points, creation of control measures and

critical limits, manner of monitoring and
implementation of corrective actions27-29

Considering the HACCP principles and
having the abovementioned quality control
methods for food services as reference, this study

aimed to develop a method to identify critical

points of sodium and salt use. Hence, this study
aims to aid food services to implement corrective
actions during food preparation so that the foods
are nutritionally and sensorially appropriate

METHODS

The study is a qualitative research with a

case study design. This proposal was constructed
as the AQNS, AC)PG and CGTR, as follows:

1 . Identification, in the scientific literature,

of the critical points of salt and sodium use during

meal preparation, especially of dishes with
moderate or high sodium contents;

2 . Creation of a pilot method for systemizing

the criteria for controlling salt and sodium, and
selection of instruments for data collection

(protocols),

3. Administration of the pilot method for
meal preparation to a previously selected
establishment;
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4, Review of the pilot method after
administration;

5. Preparation of recomrnendations for the
administration of the new method

Steps 1 and 2 led to the development of
three analysis variables: (a) nutritional and sensory
planning of the menus; (b) meal preparation
process and (c) dish preparation process. These
variables are described below:

(a) Nutritional and sensory planning of the
menus-. planning criteria (number of dishes
containing salt, salt-based seasonings, commercial
beef bases and meat tenderizers, and other
moderate- and high-sodium ingredients);
standardization (classification of the dishes into

food groups or subgroups); standardized recipe
cards (creation of standardized recipe cards listing
amount of salt or reformulation of the existing

cards); dish replacement scheme (having a list of
replacements for planned or emergency
replacements and criteria for the use of salt and/
or moderate- and high-sodium products).

(b) Meal preparation process: supplier
selection (determine the brands with the lowest

sodium content and work with suppliers from
those brands); food acquisition (verify the sodium
content in products); receipt and storage (verify
the sodium content in products, control the
amount of high-salt/sodium foods sent to the food
preparation area - salt, salt-based seasonings,
processed sauces, commercial beef bases and
meat tenderizers); pre-preparation and preparation
(list seasoning products and methods for
tenderizing and preparing meats and other
dishes); meal decoration and distribution (list

products used for decoration, replace dishes
according to food group or subgroup and avoid
replacing with dishes containing a higher sodium
content. and make salt, grated parmesan cheese,
sauces, seasonings and condiments readily
available for the customers).

(c) Dish preparation process: identify
ngredients with moderate and high sodium

content, identify the preparation methods that
can increase sodium content and control the

prescribed use of salt and the sodiurn content of
the dish

Sodium content was classified according
to the criteria used by the United Kingdom’s Food
Standard Agency (FSA), which uses traffic lights
on food labels to reflect sodium content
According to this classification system, foods with
moderate sodium content are those with 100mg
to 600mg of sodium (or 0.3g to 1 .5g of salt) per
100g of food; foods with high sodium content
are those with more than 600mg of sodium (or
more than 1.5g of salt) per 100g of food30

The pilot method was used in a commercial
food service located in Florianópolis , Brazil. Data
were collected from May to June of 2010. The
following criteria were used for selecting an
establishment: it would have to serve at least one

buffet meal (lunch or supper) and one small buffet
meal (breakfast or afternoon snack) per day, from
Monday to Friday; the person responsible for the
establishment would need to agree to participate
in the study and sign a free and informed consent
form (in addition, the establishment would remain

anonymous and the results would be disclosed

to the person in charge); it would agree with a

dietician’s supervision, menu planning and use of
standardized recipe cards. These instruments are

essential for changing the use of salt and
ingredients with high-sodium content during food
preparation

Data collection included the analysis of
technical documents, direct observation and
estimated salt use. The documents consisted of

lunch menus, standardized recipe cards, list of dish

replacements according to groups and/or
subgroups and a manual of good practices

The instruments used for direct observation

were the three protocols. They were constructed
with questions corresponding to previously
determined indicators and a dÊgital camera. A
digital scale was used for estimating the amount
of salt and quantifying the sodium content of the
preparations. The scale (GU RAL EGI-15, São José
dos Pinhais, Paraná, Brazil) has a capacity of 1 5kg

and an accuracy of 5g
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The technical cards and recipes of 1,260
preparations were analyzed. Of these, 294 were
salads, 210 were cold side dishes, 588 were hot
side dishes and 168 were meats. They corresponded
to the menu of 42 days with 30 preparations per
day. From this sample, 22 preparations with
ingredients high in sodium were selected, The
sodiurn content was determined by weighing
these ingredients and getting the concentration
from the nutritional facts table. for fresh
ingredients, sodium content was taken from the
Brazilian Food Composition Table (TACO)3',
Preparations served daily were also followed to
compare the amount of sodium added wIth the
amount listed in the technical cards (white rice,

whole rice, red sauce, white sauce and pasta).
Hence, a total of 27 preparations were followed.

The amount of salt available during lunch

was determined by estimating the amount of salt
in all the foods served for lunch over three days.
This was accomplished by weighing all dishes that
listed salt in the ingredient list and the total salt

used in their preparation' The total weight of the
leftovers on the pass-through dishes and buffet
table were deducted, as well as the salt they
contained. The amount of salt contained in all

the dishes served during lunch was transformed
nto a percentage by weight to facilitate

comparison with the Food Standards Agency
guidelines.

The amount of salt in food items boiled in

salted water, such as pasta, was estimated
according to Sánchez-Castillo & James32 who
reported that these foods absorb roughly one-
third of the salt added to the water,

The collected data were organized,
described and systemized to improve the method
and prepare the recommendations, including
strategies, for use in food services.

In order to comply with ethical principles,
the person in charge of the establishment was

nformed about the objectives of the study1
promised anonymity and informed of the results

of the study,

RESULTS

The method for Controlling Salt and
Sodium use during Meal Preparation (CSMP) was
structured in nine phases, as follows: (1 )

Determination of the sodium content of acquired
food items; (2) Analysis of the menu planning

criteria. (3) Analysis of the sodium content of the
dishes; (4) Monitoring of the meal preparation
process from supplier selection to distribution; (5)
Estimate of the amount of salt used during
preparation; (6) Listing of the dishes by group or
subgroup according to their sodium content; (7)
Monitoring of meal preparation; (8) Determination
of the critical points and corrective actions for the

use of salt and sodium during the different stages
of meal preparation; (9) Preparation of
recommendations for controlling the use of salt
and sodium during meal preparation

The first seven phases involve analyzing
the amount of salt and sodium used during
preparation and recording the information in

forms. The eighth phase consists of analyzing the
forms and identifying the critical points of salt

and sodium use. The ninth step involves
preparation of recommendations for controlling
the use of salt and sodium.

In addition to forms, the CSMP method
contains a glossary to help the understanding of
each phase

In order to clarify the use of the method,
the results obtained in the study food service with
the implementation of stage 5 (Table 1 ) are
presented below.

The use of the seven first stages of the
CSMP method in this unit contributed for the

determination of possible critical points for the
use of salt and sodium (Charts 1, 2 and 3).

After the Êdentification of the critical
points. the CSMP indicates the need of determi-
ning the strategies needed for implementing
corrective actions. These strategies are called
recommendations (stage 9) to operationalize
corrective actions. For the study food service, the
following recommendations were established:
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Table 1. Estimate of the amount of salt used during three days, critical points identified during food preparation in
and ControIÊing Salt and Sodium use During Meal Preparation actions. Florianópolis (SC), Brazil, 2010.

Salt estimate for three days

Day 1 Day 2 Day 3

1 .01 0.65 0.83

On average, the food service uses a total of 0.83% (üO.18) of salt in the preparations

According to the United Kingdom classification'30' foods with low sodium content contain less than 0.3% of salt,

study food service is 277% higher than this amount

Amount of salt in 1 00g of the followed preparations (9):

Critical points referring to the production process

No control when taking salt from the storage area to the preparation area;

Absence of a standard utensil for adding salt to preparations;

Technical cards and/or standard recipe not easily accessible;

Absence of standard recipes for marinades,

- Preparation does not follow technical cards and/or standard recipes.

Implementation of corrective actions

Chart 1. Critical points and corrective actions for the use of salt and sodium identifted at the studied food service during the administration

of phases 2 and 3 of the CSMP method. Florianópolis (SC), Brazil, 2010

CSMP phases 2 and 3 - Menu planning and analysis Planning and analysis of sodium in the menus

Corrective actionsCritical points

Inexistence of standardized recipe cards for all the dtshes preventing
sodium content to be known

No standardized recipe cards for meat marinades

Moderate-and high-sodium ingredients used in various dishes on

the same day.

High percentage of dishes (41.2%) containing moderate-and

high-sodium ingredients.

No criterion for replacing dishes that takes sodium content into
account ,

CSMP: Controlling Salt and Sodium use During Meal Preparation

Menu planning:

- Standardize the menu by preparation
group and/or subgroup.

- Include sodium content of the
preparation in the standard recipe and/or technical
card to facilitate menu planning.

- Reduce the number of preparations that
use foods with average- and high-sodium content,
always prefer fresh foods.

- Selection of suppliers, acquisition, receipt

and storage;

the study food service

Mean

0.83

so the average of the

=J-~> /

Creation and implementation of standardized recipe cards.

Creation and implementation of standardized recipe cards for
marinades

Avoid the use of moderate- and high-sodium ingredients in various

dishes on the same day; use fresh ingredients instead

Gradually reduce the number of dishes containing moderate-and

high-sodium ingredients

Implement dish replacement criteria that take sodium content into
account .

Specify food types according to the
Quality and Identity Standard (PIQ) for sodium

content during the selection of suppliers and food
acquisition. The suppliers or manufacturers should
be encouraged to sell and/or reduce the amount
of sodium in their products and if this is not
possible, the food service should find ways to
replace these products, such as producing these
items on site, such as condiment mixtures, for
example

Train the individuaIs in charge:
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Chart 2. Critical points and corrective actions for the use of salt and sodium identified in the studied food service during the administration

of phases 4 and 5 of the CSMP method. Florianópolis (SC). Brazil, 2010

Phases 4 and 5 of the method: Preparation flow and the use of salt

Supplier selection

Critical points Corrective actions

No low-sodium brands selected for the acquisition of products with Determine the brands with the lowest sodium contents for products

lower sodium content. with moderate and high sodium content.

Suppliers that carry the chosen brands were not selected. Replace the current supplier by one that sells the chosen brands,

Food Acquisition

No researching of food items to acquire those with lower sodium Acquire food items with lower sodiurn content;

content. Do not purchase processed meat tenderizers, beef bases and

season i ngs

Receipt of food items

Nutrition facts labe\ not checked,

Storage of food items

Products with moderate to high sodium content are sent to the food Only allow the amounts of salt and moderate- and high-sodium
preparation area without any control. products specified in the standardized recipe card to be sent to

the food preparation area

Check the sodium content in the nutrition facts label

Pre-preparation

No standardized recipe cards for marinades.

Location of the standardized recipe cards is inaccessible.

No use of a standard tool for adding salt.

Preparation

No standard tool for adding salt. Use a standard tool for adding salt

Canned foods, ptckfes, sausages or salt-cured meats are not washed Wash or boil salt-cured or high-sodium ingredients before use
or desalted before use

Location of the standardized recipe cards is inaccessible.

Standardized recipe cards are not followed during preparation

Decoration

Use of moderate to high-sodium processed products in decorations. Replace moderate-and high-sodium products with fresh vegetables,
fruits or herbs,

Allowing high-sodium and high-salt foods to be available to Avoid letting seasonings and sauces with average- or high-sodium
customers (salt, grated cheese, soy sauce, other sauces). content be available to customers and replace them with items

with less salt, such as apple vinegar, lime, sauces with low-sodium
content and olive oil, including those with added herbs

Create standardized recipe cards for marinades

Make sure the standardized recipe cards are easily accessible,

Use a standard tool for adding salt,

Make sure the standardized recipe cards are easily accessible.

Follow the standardized recipe cards

CSMP: Controlling Salt and Sodium use During Meal Preparation

Chart 3. Critical points and corrective actions for the use of salt and sodium identified in the studied food service during phases 6 and 7
of the CSMP method. Florianópolis (SC), Brazil, 2010

Phases 6 and 7 of the method: selectinq and monitoring the dishes

Corrective actions

Establish goals and experiment to reduce the sodium content of
dishes gradually.

Reformulate standardized recipe cards to reduce sodium content
and implement them

Critical points

Many dishes with moderate and high sodium content (above
100mg/1 00g of food).
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During acquisition, by identifying the
sodÊum content on the labels, and purchase items
with preestabIÊshed PIQ.

- When receiving the items, identify the
sodium content according to PIQ.

- When requesting items, verify the
amount of salt and ingredients with average and
high-sodium content according to the menu,
technical cards and standard recipe.

- Control the amount of salt that leaves

the storage area to the production area. Salt and
processed items with average and high sodium
content should be weighed and cleared to the
production area only in the amounts
recommended in the technical cards or standard

recipe, according to shift (breakfast. lunch,
supper).

Prepreparation and preparation

- Perform culinary tests to standardize the
marinated recipes according to the meats menu
in an attempt to reduce their salt content by
replacing some of it with aromatic herbs and
sp lces,

- Standardize the addition of salt according
to the utensil and amounts specified in the
technical card or standard recipe.

- Plan the addition of salt in preparations
cooked in brine such as pasta, some vegetables
and salad grains, considering that these foods
absorb roughly one-third of the added salt.

- Revise the standard recipes and/or
technical cards with gradual reduction of the
sodium content by training the kitchen staff.

Distribution

- Implement replacement lists for
preparations that contain high sodium content.

- Train the kitchen staff periodicalfy on the
groups and/or subgroups of preparations
according to sodium content and correct ways of
replacing them.

- Make planned replacements according
to the replacement list (never choose preparations
with more sodium than the original preparation),

- Supply information about the sodium
content of the preparations (per portion or 100
grams of preparation) for the customers

General recommendations for CSMP
implementation

- Sensitize the kitchen staff to the
importance of reducing and controlling the salt
and sodium content during food preparation

- Develop the kitchen staff skills: read and
understand product labels to identify and classify

sodium content; proper use of technical cards and
standard recipes. replacement lists and standard
utensils for the addition of salt to the preparations

- Count on the professional in charge and
kitchen staff for the implementation and
management of CSMP, Note that to control the
use of salt and sodÊum successfully, it is essential
to involve the staff

In addition to the use of forms during
phases 1 to 8, the CSMP method recommends
monitoring of the food service during the
transition period. The continuous improvement
of the establishment will require periodical
reassessment of food preparation, for example,

at every six months or as often as the manager
sees fit. to make sure the kitchen staff complies
with the recommendations

Note that the method does not include

customer Nutrition Education, since the approach
used is for controlling the productive process of
the food service to promote health. Its objective
is to offer meals with contro11ed salt and sodium

content and options with varied flavors

DISCUSSION

Recomrnendations for reducing dietary salt

and sodium consumption may be found in
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guidelines and documents that cover health
promotion and healthy eatingl'24, However, as

mentioned earlier, documents that suggest
procedures to control the use of salt and sodium
in food services are scarce. The Canadian Guide23

is an example of a document created for this

sector. The guide recommends that to reduce the
sodium content of the menu, the food service

must first identify the sodium sources and uses in
the menu; next, quantify the sodium content of
the preparations; identify the preparations that
need to reduce salt and sodium content; test and
implement strategies to reduce salt and lastly,
reassess the use of sodium,

There are similarities between the
Canadian Guide and the CSMP, which may
indicate congruence between the general
recommendations and the advancement of the

initiatives to reduce salt and sodium by this sector.

However, although similar, the CSMP method is

not based only on recommendations, since it
proposes a way to operationalize the
implementation of this control in the productive
process regardless of the production volume. The
CSMP is very important in mass cooking
Generally, greater volumes require changes in the
way the foods are prepared, since they are not
always prepared in the healthiest of ways.

For the Controlling Salt and Sodium use
During Meal Preparation, menu planning is the
starting point for reducing and controlling the
amount of sodium in the preparations, Hence, if

the amount of salt and sodium of the preparations
is considered in menu planning. the subsequent
procedures must respect the estab[ished logic.
One way of including these criteria in this initial

stage is through the identification of the
ingredients high in sodium, always preferring fresh
foods. Such choices are also suggested in the
literature33, as well as in the Canadian Guide.
Examples of these practices include preferring
fresh vegetables instead of canned vegetables and
marinating meats with olive oil and fruit juices
instead of ready sauces23.

However, sometimes it is not possible to
replace certain ingredients, for example, cheese

in lasagna. In this case, it is necessary to choose
products very carefully. The CSMP method
recommends checking the labels to compare the
sodium content of different brands since sodium

content may vary widely between brands9"5’25'34

The Controlling Salt and Sodium use

During Meal Preparation is based on the daily
intake recommendation given by the World Health

Organization', which is 2000mg of sodium. For
lunch, 1000mg of sodium was considered, that
is, half of the daily allowance. According to
Philippi35, lunch is the main meat of the Brazilian

population, representing roughly 35% of the daily
energy intake. Bearing in mind that the estimate
of the consumption of sodium by Brazilians is

4500mg8, the intake of 1000mg during lunch
already represents a reduced intake

To reach this goal, the lunch menu of the
location where the CSMP will be used must be

analyzed. In the case of the study food service,
the menu consisted of the following groups of
preparations: salads; rice/pasta; legumes; hot side
dishes. such as pies, a preparation with vegetables
or eggs; cold side dishes such as potatoes, pasta
or grains served cold with some sauce; and meat
Salads were made without salt or ingredients with
average- and high-sodium content, therefore they
were not considered in the calculation of the
sodium content of the meal

Lunch in Brazil generally consists of rice
and beans, meat, which is considered the main

item in the meal, a side dish like potatoes, eggs
or cooked vegetables served hot and a salad
consisting of vegetables. served cold. These items
compose a single dish which may or may not be

followed by a dessert. This pattern is commonly
found in the menus of companies, schools and
hospitaIs36.

To calculate the total sodium in the menu,
five groups of preparations were considered,
except salads. To reach 1000mg of sodium, each

preparation must contain a maximum of 20C)mg
of sodium per portion. Hence, preparations with
amounts above this amount should be

reformulated. Note that the value of 200mg of
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sodium per preparation applies to the example

of the study food service. Another amount may
be established according to the characteristics of
the menu of the food service where CSMP is

implemented. Furthermore. the amount of
1000mg of sodium must be considered as an initial

goal, and the unit may reduce it even further.
However, the recommendatÊon of the Worker's
Food Program (PAT) is of 720 to 960mg of sodium
per meal, whether lunch or supper37.

The World HeaÊth Organization1
recommends that the amount of sodium in dishes

be reduced gradually to give customers a chance

to adapt to the milder flavor. It takes an average
of three months for the taste buds to adapt to
the taste of low-sodium foods24'38'39, According
to the Canadian guide for the food industry,
consumers will hardly notice a sodium reduction
of 10% to 25%40.

Because of this, the CSMP proposes a
graduaÉ reduction of the sodium content by

performing culinary tests to maintain the sensory
quality of the preparations. Note that the initial
reduction should be of 10c%.

Contrary to the CSMP method, the
Canadian guide recommends that salt be reduced
until an acceptable taste is achieved containing
as little sodium as possible, reducing added salt
slowly and gradually <5 to 1 0%) and subsequently
submitting the dishes to consumer testing23. This
guide recommends the use of herbs and spices
but does not specify a rate for salt reduction.

The literature lists a number of alternatives

for reducing the amount of salt and sodium in
dishes without compromising taste to any
significant degree, such as: using herbs, spices,
acid seasonings (lime, vinegar), bulbs (onion,
garlic) and herbal salt, marinate and tenderize
meats mechanically or enzymatically (papain or
bromelain). It also recommends avoiding high-
sodium products (ketchup, pepper sauce, chili

powder, beef bases, barbecue bases, soy sauce
and processed meat tenderizers); washing canned
vegetabIes and pickles before use; use fresh foods
or minimally processed foods2,4',42, Therefore,

there are many alternatives for the use of salt
and food services are free to choose which

ingredients and amounts can be used for dish
reformulation .

Some of the alternatives Iisted above are

included in the corrective actions suggested by

the CSMP method, for example, marinating
meats, washing canned foods and pickles before
use, aboIÊshing the use of processed meat
tenderizers and beef bases, and preferring fresh

ing redients

It should be emphasized that the
construction of the CSMP was limited to a specific

type of food service: commercial and self-service.
For this reason. future studies should consider the

possibiIity of broadening the use of CSMP by using

tests that include differences according to service

type

CONCLU SION

The Controlling Salt and Sodium use
During Meal Preparation is a tool created to help
dieticians and cooks to control the use of salt and

sodium and offer nutritionally and sensorially
appropriate meals. It presents specific
recommendations for the preparation of meals

in each of its various stage5 with consequent
impact on operationalization, regardless of
production volume

The ControIling Salt and SodÊum use

During Meal Preparation may contribute to the
implementation of the global recommendations
for the reduction of salt and sodium intakes

Furthermore, the method may serve as basis for
the creation of booklets for reducing sodium by
the food service sector, as done by the Canadian
Guide, and culminate with the creation of good
nutritional practices. Another important point is
the need of discussing labeling systems of
processed foods so that individuaIs may identify
the sodium content clearly, facilitating the control
of the use of these products in meal production
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COMUNICAÇÃO 1 COMMUNICATION

Use of the glycemic index in
nutrition education

Uso do índice glicêmico na
educação nutricional
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ABSTRACT

Recently, the lack of studies providing practical guidance for the use of the glycemic index has been indicated
as the cause of its little use in nutrition education. The aim of this study is to give instructions on the use of the
glycemic index as a tool to be used in nutrition education to estimulate the consumption of low glycemic index
foods. Studies published over the past 12 years, in addition to classic studies on this topic. found in the
databases MedLine, ScienceDirect, SciELO and Lilacs exploring the importance of the glycemic index and the
factors that affect the glycemic index were selected for this article. The preparation of lists grouping foods
according to their glycemic index should be based on information found in tables and specific web sites. This
is an interesting strategy that must be very carefully conducted, considering the eating habits of the assisted
people. To reduce the postprandial blood glucose response, high glycemic index foods should be consumed in
association with the following foods: high protein and low fat foods, good quality oils and unprocessed foods
with high fiber content. Caffeine should also be avoided. The glycemic index should be considered as an
additional carbohydrate-selection tool, which should be part of a nutritionally balanced diet capable of promoting
and/or maintaining body weight and health

Indexing terms Chronic disease Food and nutrition education Blood glucose Glycemic index

RESUMO

Recentemente, a falta de artigos que visam fornecer orientação quanto ao uso do índice glicêmico foi apontada
como causa de sua baixa utilização na educação nutricional. O objetivo do presente trabalho é oferecer suporte
para o uso do índice glicêmico como ferramenta a ser adotada na educação nutricional, para estimular o
consumo preferencial de alimentos que apresentem menores valores nesse indicador. Foram selecionados
estudos publicados nos últimos doze anos, além de estudos clássicos referentes ao tema, indexados nos bancos
de dados MedLine, ScienceDirect, Sci ELO e Lílacs, que exploraram a importância do índice glicêmico e os

1 Universidade Federa1 de Viçosa, Departamento de Nutrição e Saúde, Programa de Pós-Graduação em Ciência da Nutrição. Av.
PH Rolfs, 5/n.. Campus Universitário, 36571-000, Viçosa, MG, Brasil. Correspondência para/C011-cspolrdcrlct’ to: FG CÂNDIDO
E-mail: <flaviagcandido@hotmail.com>.
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fatores que interferem em seu valor. A elaboração de listas agrupando os alimentos segundo o índice glicêmico
deve ser feita com base nas informações encontradas em tabelas e sites específicos, Essa é uma estratégia
interessante que deve ser conduzida de maneira criteriosa, considerando-se os hábitos alimentares do público
assistido. Para resultar em resposta glicêmica pós-prandial mais baixa, os produtos de alto índice glicêmico
devem ser ingeridos em associação com alimentos ricos em proteína e pobres em gordura, com óleos de boa
qualidade, com alimentos menos processados por ricos em fibras, evitando-se os com alto teor em cafeína. O
índice glicêmico deve ser considerado uma ferramenta adicional para a escolha de alimentos fonte de
carboidratos, os quais devem ser incluídos em uma dieta nutricionalmente equilibrada, capaz de promover
e/ou manter tanto o peso corporal adequado quanto a saúde.

Termos de indexação. Doenças crônicas. Educação alimentar e nutricional, Glicemia. índice glicêmico.

INTRODUCTION

The Glycemic Index (Gl) was developed at

the beginning of the 1 980s by Jenkins et a/. 1, and
is used to classify the quality of dietary
Carbohydrate (CHO)' The GI of a food is determined
by comparing the its impact on the postprandial
blood glucose level to this same type of response
obtained from a reference food2,

In the laboratory, GI is determined by the
relationship between the incremental area under
the Blood Glucose Response Curve (IAUC) of the
test food/meal and the IAUC of the reference food

(white bread or glucose). Blood glucose response
is assessed after the ingestion of a portion of the
test or reference food, normally containing 25 or
50g of available carbohydrate. The available
carbohydrate content can be determined by
subtracting the total fiber content from the total

carbohydrate content of the food or meal. The
equations used for calculating the Gl are3:

Available carbohydrate (g) = Carbohydrate
„o,d (g) - Dietary fibers (g>

GI = test food IAUC X 100
reference food IAUC

The glycemic index of meals can also be
estimated by equations that consider the total
available carbohydrate of the meal, the
percentage contribution of the available
carbohydrate content of each food of the meal
and the GI of each food. as described below3“':

GI = 1 relative GI of each food of the meal

Relative GI of the food

available CHO (g) X GI of the food

available CHO of the meal (g)

The glycemic index has received and
maintained the interest of academics and
dieticians worldwide since its development5. Many
internationally nlevant agencies, like the Food and
Agriculture Organization (FAO)3, European
Association for the Study of Diabetes6 and
National Health and Medical Research Council of

Australia7 have recommended the consumption
of low GI foods/diets to improve health. This
recommendation is based on the establishment

and diffusion of more appropriate methods for
determining Gl2'38, including more accurate
determination of available carbohydrate content9,
and the existence of studies that consolidate the

importance of consuming low Gl diets for
preventing and treating diseases such as type 2
diabetes, cardiovascular diseases, obesity and
some types of cancerlo-13

Despite the Gl importance, the current
barriers preventing the widespread use of this
important education tool are the complexity of
the associated concepts and the difficulties related
to its use5. Recently, emphasis has been placed
on the need of publishing studies that provide
instructions for its use, so scientific knowledge
about the GI can be disclosed in a way that
ensures its clinical use5. Therefore, the purposes
of the present study are to synthesize the main
points regarding the use of the GI and to provide
information for its use in nutrition education in a

way that encourages people to select foods that
have a lower impact on blood glucose level

METHODS
The electronic databases MedLine.

ScienceDirect, SciELO and Lilacs were searched
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for studies published within the last 1 2 years that

explored the importance of using the GI and
reported the main factors that influence the Gl.

Studies published before this period were included
if newer scientific evidence were not available and/

or when their scientific relevance justified the
inclusion. The main terms used for the search

were: glycemic index, glycemic response, glycemic

control, blood glucose, nutrition education.
diabetes mellitus, chronic diseases.

This article contains the following sections:
“Use of tables and sites for selecting foods
according to their glycernic index"; “Factors that
affect the glycemic index of foods“ ; “ Use of the

glycemic index in nutrition education"; and
’'Conclusions ”

The gÊycemic index values indicated in this

article are presented as mean É standard
deviation, considering glucose as the reference
food '“.

RESULTS AND DISCUSSION

Use of tables and sites for selecting
foods according to their glycemic index

Knowing the impact that a food has on

blood glucose level is an important step in

nutrition education. Therefore, GI tables and sites

may be used to create foods lists according to Gl,
These tables and sites were generated to avoid

the unnecessary repetitlon of tests to determine
the GI of foods, to facilitate the use of GI in studies

and to inform the population about these values.

The most complete table currently available

was created by Atkinson et al." . It contains data from
205 studies published between 1981 and 2007,

It also contains data from unpublished studies in
which the obtained GI values were based on the

necessary methodological rigorousness. The Gl

can also be accessed through the site <www.
glycemicindex.com>, which was created by The

University of Sidney'5, Australia. By clicking on “ Gl
data base’' and writing the name of the food in

English, it is possible to find the GI of all foods
that contain the written word in their name. The

great advantage of using this site is that its data
are constantly updated, so one can find the GI of
foods that have not yet been published

Some considerations must be made about
the use of these GI tables and sites in nutrition

education. Gl may vary depending on the country
in which the food was cultivated or produced. As
an example, the GI of bananas varies from 47ü5
for those grown in Australia to 70t5 for the ones
from South Africa. For this reason, whenever
possible, to increase accuracy one should prefer
to use the values obtained for foods from his/her

home country, as long as the GI has been
determined in at least 1 0 non-diabetic individuaIs,

as recommended by FAO2’16. Hence, international

references should only be used when the domestic
sources are not based on studies that used

methodological rigorousness or when the GI of

the food in question is not found

A glycemic index table was constructed in

Brazil by researchers from the University of São
Paulo- . This table contains the GI of some of the

most consumed preparations in the country
according to the Family Budget Survey (Instituto
Brasileiro de Geografia e Estatística)18. It can be
found at <www.fcf .usp.br/tabelay9. However,
since this table is still under construction, the
number of listed foods is still small

The creation of GI lists for nutrition
education should be based on a previous selection
of the carbohydrate source foods that are most
consumed by the population of interest. Next, one
should thoroughly search the GI of these foods
Foods should then be listed according to food
group and GI classification. Thus. using gÊucose
as the reference food, the GI of foods or meals is
classified as low (Gl<55), medium (56<GI<69) or

high (Gl>70)14. Chart 1 shows an example of such
a list, which was created based on the most
consumed Brazilian foods
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Chan 1. Classification of foods according to their glycemic index

Classification of foods

Low glycemic index Medium glycemic index

Breads, cookies, cakes and the like

’ Oat. bran
a Oat. flakes
b Banana cake
b Carrot cake
b Chocolate cake
a Cornstarch cookies
a Granola

a Whole light bread loaf

b Cookie with wheat flakes

b Oat flake porridge
a Regular bread loaf

Milk, dairy products and the like

b Whole milk
b Skim milk

b Soy milk
c Fermented milk

' Whole powdered milk
b Fruit yogurt

Fruits and juices

’ Pineapple
a Banana tnanica)
c Apricot

c Orange juice without added sugar

a Mulberry
b Dried plum
a Banana (prata) and mysore
b Orange
' Fuji apple with peel
' Papaya
b Mango

’ Strawberry
c Pear

b Apple juice

Nuts and the like

c Peanut
c Cashew nut
a Cooked pine nuts

Vegetables
b Cooked squash
b Cooked sweet potato
’ Cooked arracacha

’ Manioc. flour
b Cooked carrot

b Vegetable soup
Grains and preparations
a White rice with beans
b Barley
b Pea
a Carioca beans
' Chickpea
b Soybean
b Lasagna
b Lentil

' Pasta (spaghetti)
b Whole pasta (spaghetti)
' Cooked pine nuts

a Cooked polenta (angu~,

Sugars, beverages and desserts

b Canned pineapple
b Chocolate
b Strawberry jam
b Canned peaches
b Sweet popcorn
b Ice cream

c Condensed milk

b Honey
c Marshmallow

' Banana pie (without added sugar)
b Sucrose (table sugar)

Source: aUniversity of São Paulo191 bAtkinson et al. '4; CThe Universidade of Sydney'5

High glycemic index

c Honey cookie
' Cream cracker

b lced cupcake
' Cornmeal cake
b Breakfast cereal made from corn

b Instant oat porridge
a Instant porrÊdge (rice and oat)
' Fruit cake with cinnamon
' French roll

c French roll with chocolate
' Berliner doughnut (bakery)

c Rice milk

b Watermelon

’ Cooked potato
b Cooked manioc
' Yam
a Cooked and seasoned white rice
b Wheat pancake
b Smashed potatoes
c Mozzarella pizza
' Cooked tapioca

b Glucose

c lced doughnut
c Energy drinks
c Jujube
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Factors that affect the GI of foods

The inclusion of high protein, fat or fiber
foods in high-carbohydrate meals tends to reduce
their impact on postprandial glycemia, reducing
their Gl,

Proteins reduce postprandial blood glucose
level by slowing gastric emptying and stimufating
the secretion of incretins and of insulin20. On the

other hand, fat tends to reduce blood glucose
response because they reduce gastric emptying
rate21. The effect of soluble dietary fibers and,
more recently, of insoluble dietary fibers, stems
from the stimulation of incretin secretion,
reduction of gastric ernptying rate and reducing
the avaiÊability of carbohydrates for absorption
due to fiber-glucose binding22.

Given the above, the inclusion of high

protein foods, such as milk and dairy products,
lean rneats, gelatin, egg whites and legumes, can

be an interesting strategy for controlling the
impact of carbohydrate foods on postprandial
blood glucose level20'23'24. Similarly, the inclusion
of high-fat foods, such as nuts and peanuts, in
high-carbohydrate meals, and the of oils that

are good source of polyunsaturated and
rnonounsaturated fatty acids, such as olive oil, to
high-GI foods, such as potatoes (Gl=78ü4) or

manioc (Gl=94ü 1 1 ), may be healthy alternatives
for reducing their Gls. The consumption of high
fiber foods, such as fruits, vegetables, legumes
and some types of grains, such as oats, should
also be encouraged, because of their ability to
reduce postprandial blood glucose teve[25'26. The
consumption of beans in association with white
rice (IG=73ü4) or the inclusion of oat bran or

legume flours in meals may also help to reduce
postprandial blood glucose level because of their
high fiber content.

Also, the ways in which foods containing
carbohydrate are presented, processed and
prepared may also influence their Gl. The intake

of solid foods tends to have a smaller impact on
blood glucose level than fluid foods, so people
should always prefer the former, Some examples

are cooked potatoes (Gl=78ü4) versus mashed
potatoes (Gl=87), and orange (Gl=43ü3) versus
orange juice (Gl=50ü2). Although the difference
between the GI of a solid and fluid food is small,

the differences add up and may have an important
effect on daily dietary Gl

The different ways of processing starch
also affects postprandial blood glucose level. As
the degree of processing or hydrolyzation
increases, so does the access by digestive
enzymes, increasing the rate of digestion and
absorption27. Hence, one should always prefer
unrefined products, such as whole rice or bread,
cookies and cakes made with whole wheat flour.

Instant foods or those high carbohydrate foods
that can be prepared very quickly should be
avoided

Hydration causes starch gelatintzation.
which eases its digestion. This process depends
on the amount of water used, the period of time
in which the food is cooked, and temperature
used. The use of high temperatures for prolonged
periods associated with excess water destroys the
granular structure of starch and increases its
digestibility and impact on blood glucose level27

Thus, foods should be cut in bigger chunks for
cooking, avoiding cooking excessively and using
the minimal amount of water. Yams cooked

without water resulted in lower blood glucose
responses and Gls compared with those cooked
in water28. Cookies have a high content of less
digestible starches29

On the other hand, lowering the
temperature after the starch is hydrated leads to
a phenomenon called retrogradation, which
changes its conformation and makes it more
resistant to digestion. Therefore, cooling foods
reduces the amount of digestible starch. However,

the time necessary for this change in
conformation, the degree of resistance to
digestion and reversibility of the process will
depend on the type of structure presented by the
starch30.

Starch consists of two basic structures,
amylopectin, with branched glucose chains joined
by glycosidic bonds of the type a (1–>4) and a
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(1–>6), and amylose, with linear chains joined by

a (1–>4) bonds. While for amylose the formation
of resistant starch is irreversible, for amylopectin
resistant starch can be reverted in excess water
and temperatures above 70'’C30. For this reason,
different foods may show distinct behaviors when
heated. This has been demonstrated by a Brazilian

study that reported a significant reduction in the
GI of legumes (beans and chickpeas) after cooling .

However, the GI of pasta and polenta (coarsely
or finely ground yellow or white maize) did not
change after cooking, freezing and reheating3' ,

The presence or addition of enzyme
inhibitors, phytosterols, organic acids and resistant
starch to foods/meals may help to reduce blood
glucose response and their Gl. The addition of
a-amylase inhibitors extracted from white beans
reduced the GI of white bread32. lsoflavones, a
type of phytosterol found in soybeans, are capable
of reducing postprandial blood glucose level by

mechanisms that are not yet clear33. The addition
of organic acids to meals, regardless of whether
or not they were produced by fermentation
(example: acetic acid from vinegar, citric acid from
lime. lactic acid from yogurt) may also help to
reduce blood glucose response34'35. Resistant
starch, which does not increase blood glucose
level, is present in flours such as green bananas
flour. This type of flour can be used to replace
other sources of available starch36. Knowing these
factors, scientists and the food industry can work
together to produce healthier foods, which have
lower Gi

Caffeine on the other hand is responsible
for increasing the blood glucose response after
the doncumption of subsequent meals37.
Therefore, the ingestion of high caffeine content
beverages, such as coffee, teas and sodas, may
increase the GI of foods. For that reason, they
should be avoided.

The cultivar, species and degree of
maturation are also factors that may affect GI.
The GI of bananas change according to these
parameters. While one Brazilian type of banana
(banana prata) has a Gl of 27, the mysore has a
GI of 49 and the common banana (nanica) has a

GI of 61 '9. Furthermore, unripe fruits have a lower
impact on blood glucose level than ripe fruits38.
However, in general fruits have lower Gl

Use of the glycemic index in nutrition
education

The GI should be considered as an
additional tool for choosing dietary carbohydrate
sources to be included as part of a nutritionally
balanced diet, capable of promoting and/or
maintaining appropriate body weight and
health'6, These carbohydrate sources can be
important sources of vitamins, mineraIs and other
components essential to health, such as
phytochemicals and antioxidants3. Note that the
intake of foods that are not very nutrittous, such
as soda (Gl=59ü3), popcorn (Gl=65ü5) and
chocolate (Gl=40ü3), should be avoided,
regardless of their medium (soda and popcorn)
or low (chocolate) GI values. Hence, choosing
foods to be part of a healthy diet cannot be based
only on their Gl.

As mentioned earlier, another important
consideration is that the GI can be affected by a
number of factors. It is possible to use these
factors for reducing the impact of high-GI foods
on postprandial blood glucose level. This
information deserves to be emphasized because
high-GI foods can be included in the diet
However. these foods should be consumed in
association with other foods of good nutritional

quality that help to reduce postprandial blood
glucose level. White rice is a food with high Gl

consumed daily by most Brazilians. However, its
consumption in associated with beans. helps to
reduce postprandial blood glucose level since
beans have a high content of fibers and protein.

Although the intake of foods/rneals that
cause a smaller increase in blood glucose level is
often preferable (foods with low GI), in some
sÊtuations, for example, hypogIycemia or for the
maintenance/recovery of glycogen storages in

athletes, the consumption of foods/meals that
favor an increase in blood glucose levels may be
indicated16' 21
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C O NC LU SION

Lists of the glycemic index should be
created and used in nutrition education. These

lists should be based on information taken from

reliabfe tables and sites, and should contain the

foods most commonly consumed by the
population. People should be advised to select

lower Gl foods and to prepare them in a way that
will avoid high increases on their blood glucose
levels. Whole foods should be preferently
consumed instead of refined foods, purees and
juices. Moreover. foods should not be overcooked,

water should not be used in excess and high
temperatures should be avoided. Cooked legumes
should be frozen. High GI foods should be

consumed in association with those of good
nutritional quality, such as lean protein and olive

oil, which are capable of reducing the blood
glucose level. The intake of high-caffeine foods
should be made with caution to avoid steep rises
in blood glucose level.
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Estimativa das necessidades energéticas em
pacientes com doença renal crônica

Esümaüng the energy requirement of

chronic kidney disease patients
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RE SU IVI O

Estabelecer as necessidades energéticas de pacientes com doença renal crônica é importante para que se
possam tratar os distúrbios nutricionais encontrados nessa população. Segundo os guias de condutas voltados
ao cuidado nutricional de pacientes com essa doença, a recomendação energética pode variar entre 30 e

40kcal/kg/dia. Contudo, trabalhos que avaliaram os componentes do gasto energético nos pacientes com
doença renal crônica sugerem que as necessidades energéticas dessa população podem diferir do vaÊor
recomendado acima, a depender da condição clínica (presença de comorbidades), da modalidade de tratamento
empregado e do nível de atividade física. Dessa forma, o presente trabalho tem como objetivo fazer uma
revisão dos estudos sobre o gasto energético de pacientes com doença renal crônica, com o intuito de abordar
as seguintes questões: (1) as atuais recomendações de energia para pacientes com doença renal crônica estão
adequadas? (2) qual equação de predição poderia ser empregada para estimar as necessidades energéticas
desse grupo de pacientes? Assim, esta revisão busca auxiliar o nutricionista ao estimar as necessidades energéticas
de pacientes com doença renal crônica

Palavras-chave: Doença renal crônica. Metabolismo energético. Necessidade energética

ABSTRACT

Estimating the energy requirement of patients with chronic kidney disease is highly important for treating the
nutritional disorders often seen in this population, According to the specific guidelines for patients with chron ic
kidney disease, the currently recommended daily energy intake varies from 30 to 40kcal/kg/day. However,
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studies that investigated energy expenditure components of patients with chronic kídney disease suggested
that the energy requirement may díffer from the one proposed earlier, depending on overall clinical condition
(i.e. presence of comorbidities), treatment modality and level of physical activity, With this perspective in mind,
the present study aims to review the studies assessing energy expenditure focusing on two themes: (1) is the
current energy recommendation for patients with chronic kidney disease adequate? (2) which predictíve equaüon
can be used when estimaüng the energy requirements of this population? Therefore, this review aims to help
dietitians to estimate the energy needs of chronic kidney disease patients.

Indexing terms-. Chronic kidney disease. Energy metaboIism, Energy requirement.

INTRODUÇÃO

Pacientes com Doença Renal Crônica
(DRC) frequentemente enfrentam alterações do

estado nutricional. dentre as quais se destacam a
desnutrição e o sobrepeso/obesidade. A preva-
lência da primeira é variável e pode estar presente
entre 18% e 70% dos pacientes com DRC, a de-
pender da população estudada (exemplo: estágio
da doença, terapia dialítÊca empregada no trata-
mento, etnia, dentre outros fatores) e do critério

adotado para o diagnóstico nutricional1-4.

Embora pareça contraditório, a prevalência

de sobrepeso/obesidade também é etevada,
estando presente entre 20c% e 60% dos pacientes
com DRC5'6. Um fato que difere as duas condições
é que a desnutrição pode se desenvolver ao longo
da doença em razão das diversas alterações me-
tabólicas inerentes à DRC e ao tratamento dialí-

tico4, enquanto o sobrepeso e a obesidade podem
estar presentes no início da terapia de substituição
renal e não como consequência da mesma, Tal

achado vem chamando atenção desde a publi-

cação de Kramer et al.6, que demonstraram
aumento na prevalência de sobrepeso e de Dbe-

sidade em pacientes iniciando diálise entre 1995

e 2002, em razão da epidemia mundial de obe-
sidade. Independentemente da causa desses
distúrbios. ambos merecem tratamento adequa-
do. com o intuito de manter e ou recuperar o es-
tado nutricional. Para tanto, é importante esti-

mar adequadamente as necessidades energéticas
desses pacientes.

No ano de 2000, o guia norte-americano
de condutas para pacientes com DRC (National
Kidney Foundation - Kidney Disease Outcome

Quality Initiative -NKF/KDOQI) publicou um docu-
mento referente aos cuidados nutricionais volta-

dos a esse grupo de pacientes2. Baseando-se nos
estudos que investigaram o gasto energético
dessa população, o NKF/KDOQI recomendou
35kcal/kg/dia para pacientes com menos de 60
anos, e de 30 a 35kcal/kg/dia para aqueles com
idade 260 anos2. Posteriormente, foram publi-
cados outros guias também voltados ao cuidado
nutricional de pacientes com DRC7-9, sendo que a

recomendação de energia se assemelhou à do
NKF/KDQI, variando entre 30 e 40kcal/kg/dia2’7-9

(Tabela 1). Dentre esses guias, o NKF/KDOQI se

mantém o mais empregado por nutricionistas
norte-americanoslo

Esta revisão tem como objetivo reunir estu-
dos que tenham investigado o gasto energético
de pacientes com DRC nos estágios 2 a 5 da doen-
ça (fase não dialítica e dialítica da DRC), com o
intuito de abordar duas questões relevantes no

tratamento clínico de pacientes com DRC: (1 ) as

atuais recomendações de energia para pacientes
com DRC estão adequadas? e (2) na prática clíni-

ca, qual equação de predição deve ser empregada
para estimar as necessidades energéticas desse
grupo de pacientes?

Definição de necessidade e
recomendação de energia

Necessidades e recomendações de energia
são termos que, embora importantes, são por ve-
zes empregados de maneira incorreta. A neces-
sidade nutricional pode ser definida como a
quantidade de energia e de nutrientes disponíveis
nos alimentos que indivíduos sadios devem ingerir
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Tabela 1. Recomendação de energia preconizada por guias de condutas específicos para pacientes com doença renal crônica

NKF/KDOQI

Pré-Diálise

<60 anos

35 kcal/kg’/dia
260 anos

30-35kcal/kg'/dia

30-35kcal/kgb/dia'

Hemodiálise

<60 anos

35kcal/kg/dia'
260 anos

30-35kcal/kga/dia

Diálise Peritoneal

<60 anos

35kcal/kg’/diad
260 anos

30-35kcal/kg'/diad

apeso ajustado quando a adequação do peso atual/ideal é <95% ou >1 15%; bPeso ideal; 'Indivíduos sedentários ou idosos; dA energia proveniente

da absorção de glicose do dialisato deve estar incluída nesse cálculo; epara indivíduos adultos e idosos.

NKF/KDOQI: National Kidney FoundaTion/Kidney Disease Outcomes Quafity Initiative-, CARI: Caring for Australasians with Renal ImpaÊnnent-, EBPG
European Best Practice Guideline; ESPEN: European Society For Clinical Nutrition And MetaboIÊsm.

para satisfazer todas as suas necessidades fisioló-

gicas' ’ . Já a recomendação nutricional compreen-
de a quantidade de energia e de nutrientes que a

alimentação usual deve conter para satisfazer as

necessidades de quase todos os indivíduos de uma
população sadia" .

Contudo, deve-se distinguir a recomen-
dação de energia da recomendação de nutrientes.
A recomendação de energia visa satisfazer a ne-
cessfdade da média da população - e não da

maioria dos indivíduos -, estimada pela média in-

gerida, acrescida de 2 desvios-padrão, como no
caso da recomendação de nutrientesl'. A re-
comendação de energIa visa, portanto, atender
à necessidade individual, de forma a evitar o de-

senvolvimento de sobrepeso/obesidade. Nesse
sentido, vale descrever a definição de necessidade
esti-mada de energia, proposta pela Ingestão Dieté-

tica de Referência (Dietary Reference Intake - DRI):

“ingestão média de energia suficiente para man-
ter balanço energético de um indivíduo saudável
com determinada idade, sexo, peso, estatura,
atividade física e com bom estado de saúde“'2

Logo, é importante conhecer sobre o balanço

Recomendação de energia

ESPENEB PGCARI

35kca l/kgb/dia

30-40kcal/kgb/diae 35kcaí/kg/dia'

35kcal/kg/diad'e

energético de determinada população para que
as necessidades energéticas sejam estabele-
cidas

No que diz respeito a pacientes com DRC,
embora poucos estudos tenham avaliado o balan-

ço energético. há uma gama de trabalhos que
investigaram o Gasto Energético de Repouso (GER)

e a ingestão energética dessa população.

Gasto energético: componentes e
métodos de aferição/predição

O Gasto Energético Total (GET) pode ser

compreendido pelo somatório da Taxa Metabólica
Basal (TMB), do efeito térmico dos alimentos e
do efeito térmico da atividade física. Dentre esses

componentes, a TMB destaca-se por contribuir
com 60% a 75% do GET. A contribuição dos de-
mais componentes para o GET é de 10% para o
efeito térmico dos alimentos, e de 15% a 30%
para o gasto energético para atividade físical'’12

A taxa metabólica basal pode ser definida
como a energia mínima despendida para manter
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as atividades celulares, teciduais, circulatórias, res-

piratórias, gastrointestinais e renais. Contudo, a
TMB não deve ser confundida com a taxa de

metabolismo de repouso, pois, apesar de ambas
serem aferidas em condições semelhantes, a

estimativa desta última permite que o indivíduo
se desloque até o local do exame e, dessa forma,
encontra-se 10% a 20% maior em relação à

TMB"’'2. Como as condições de medida da taxa
de metabolismo de repouso são menos restritas,

ela é aferida pela maioria dos estudos. Ao se

extrapolar a taxa de metaboIIsmo de repouso
para 24 horas, obtém-se o gasto energético de

repouso11'12.

O efeito térmico do alimento é definido

pelo aumento do gasto energético decorrente dos

processos de ingestão, digestão, absorção, trans-
porte, metabolização e armazenamento dos nu-

trientes. Sabe-se que o efeito térmIco do alimento
sofre influência da quantidade e da qualidade da

composição do produto consumido. Já o efeito
térmico da atividade física é compreendido pelo
consumo de oxigênio após o exercício, o qual varia
de acordo com a intensidade e duração do exer-
cício. Dentre os componentes do GET, o efeito
térmico da atividade física é aquele que pode
apresentar maior variação, tanto intraindividual
quanto de um indivíduo para outro'’''2.

O gasto energético de repouso pode ser
aferido por métodos mais precisos (como a caIo-
rimetria direta e indireta), pela água duplamente
marcada, ou ainda por métodos indiretos, como
por meio de sensores de movimento, medida da
frequência cardíaca e avaliação da ingestão ener-
gética. Equações de predição também são empre-
gadas para esse fim, principalmente no contexto
ambulatorial12.

São poucos os trabalhos que analisaram o
GET de pacientes com DCFq por métodos indiretos,
como os sensores de movimento. Já o GER foi

investigado pela calorimetria indireta em vários
trabalhos, incluindo pacientes na fase não dialítica
e dialítica, além de estudos que também avaliaram
o desempenho das equações de predição para
estimar o GER dessa população (Quadro 1).

Gasto energético de repouso na
doença renal crônica

O gastro energético total avaliado por caIo-
rimetria indireta vem sendo estudado há mais de

duas décadas na população de pacientes com
DRC (Quadro 1 )

Os primeiros estudos que compararam o
GER de pacientes com DRC na fase não dialítica
e dialítica com o de indivíduos saudáveis não mos-

traram diferenças entre ambos os grupos'3''4

Posteriormente, trabalhos com objetivo se-

melhante, mas que empregaram metodologia
mais adequada (grupos pareados por sexo e idade,
e ajuste do GER pela massa corporal magra) mos-
traram resultados diferentes15-17. Na fase não dialí-

tica da DRC, um estudo que avaliou o GER de in-

divíduos idosos (n=1 5, idade 260 anos) mostrou
que ele se encontrava reduzido quando com-
parado ao de idosos saudáveis'7. Corroborando
esse achado, Avesani et al. 18, ao analisarem o GER
de indivíduos com DRC em tratamento conserva-

dor em uma amostra maior (n=45) e com idade
mais abrangente (33 a 56 anos), também encon-
traram o mesmo resultado. Trabalhos incluindo

pacientes em diálise mostram resultados contro-
versos. lkizler et al.15, ao avaliarem o GER de pa-

cientes em Hemodiálise (HD), encontraram que
esse índice era significantemente maior nesse gru-
po do que em controles saudáveis, enquanto
outros dois trabalhos não mostraram diferenças
entre os grupos19'20. Estes últimos achados, diver-
gentes, podem ser explicados pela característica
da amostra, composta por indivíduos de faixa
etária inferior (de 28 a 54 anos e de 31 a 57 anos,

respectivamente) e em condições clínicas está-
ve is 19,20

Ao compilar trabalhos que avaliaram o pa-
pel de comorbidades (diabetes Mellitus, hiper-
paratireoidismo secundário e condição inflama-
tória crônica) sobre o GER, observou-se que ele,
nessas condições, encontrava-se aumentado em
cerca de 1 2% a 23%5’16'21-23. Vale mencionar ainda

que o próprio procedimento de HD também é
capaz de aumentar o gasto energético. lkizter ef
a/.24, ao avaliarem o gasto energético antes, du-
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Quadro 1 . Principais trabalhos que avaliaram o gasto energético de repouso pela calorimetria indireta em pacientes com doença renal
crônica

Autores

Monteon et al. 13

Schneeweiss ef al. '4

lkizler et al. '5

Avesani et al. 16

O’Sullivan et al. '7

lkizler et a/.24

Cuppari et al.2

Wang et a/.23

Avesani et a/. 18

Uta ka et al.22

Kamimura et a/.2c)

Kamimura ef a/.5

ETA: Efeito Térmico do Alimento; GE: Gasto Energético; GEAF: Gasto Energético para Atividade Física; GER: Gasto Energético de Repouso; Cons:
Tratamento Conservador; HD: Hemodiálise; IRA: Insuficiência Renal Aguda; CAPD: Diálise Peritoneal Ambulatorial Contínua; DP: Diálise Peritoneal;

DM: Diabetes Mellitus 1 DCV: Doença Cardiovascular; CHO: Carboidrato; PTN: Proteína; LIP: Lipídeo; HPT: Hiperparatireoidismo; PTX: Parade<:tomia;
IL-6: interleucina 6,

População (n)

12 saudáveis

10 Cons
16 HD

Pareamento

Não

Sim18 IRA comsepticernia

11 IRA sem septicemia
17 Cons
15 Azotemia severa

25 HD

24 saudáveis

10 HD

10 saudáveis

Sim

Sim

Sim

24 DRC com DM
24 DRC sem DM

15 Cons
15 saudável

11 HD

15 HD HPT severo
15 HD HPT leve a moderado

15 saudáveis

Sim

251 CAPD Não

91 Cons Não

132 Cons

10 com inflamação

Não

55 HD

55 saudáveis

Sim

80 HD

30 HD citocinas

1 1 saudáveis

Principal objetivo

Comparar o GER, ETA e GEAF

de pacientes com DRC com o
de indivíduos saudáveis.

Mensurar o GER e a oxidação

de substratos em diversas fa-

ses da doença renal.

Avaliar se o procedimento
dialítico aumenta o GE. Com-

parar o GER de pacientes em
HD com o de indivíduos sau-

dáveis.

Comparar o GER de pacientes
com DRC em Cons com e sem

DM

Comparar o GER de pacientes
idosos em Cons com o de ido-
sos saudáveis

Examinar o efeito da HD so-

bre o metabolismo de CHO,
PTN e LIP.

Testar a hipótese de que HPT

severo pode aumentar o GER
de pacientes em HD e de que
a PTX pode reverter essa con-
dição.

Determinar se o maior GER se

associa com pior desfecho clí-
nico ,

Avaliar se o nível de função

renal e a presença de inflama-
ção crônica subclínica se asso-

ciam com o GER.

Investigar a relação entre in-

flamação e o GER de pacien-
tes em Cons.

Avaliar o GER e seus deter-

minantes nos pacientes em HD.

Investigar a relação entre a

citocina pro-inflamatória (IL-6)

e o GER de pacientes em HD.

Principal achado

O GER, ETA e GEAF de pacientes

com DRC (Cons e HD) são Êguais aos
de indivíduos saudáveis,

Pacientes com IRA e septicemia
apresentaram GER maior do que de
indivíduos saudáveis. Os demais

grupos apresentaram GER similar ao
de indivíduos saudáveis

O procedimento dialítico aumenta

o GE, principalmente nas 2 primei-
ras horas de diálise. O GER foi

significantemente maior no grupo
HD

O GER foi maior nos pacientes com
DRC e DM

O GER foi menor nos pacientes em
Cons,

O procedimento de HD aumentou
o GE, e o catabolismo proteico du-

rante e até 2h após o seu término,

O GER foi maior nos indivíduos com
HPT severo, e a PTX reduziu o GER

O aumento do GER se associou com

inflamação, função renal residual,

DCV, desnutrição e com maior taxa
de mortalidade,

O GER não se associou com o nível

de função renal. Pacientes com in-

flamação subclínica apresentaram
GER maior do que daqueles não in-

flamados

O GER foi maior nos pacientes com
inflamação.

O tratamento da condição inflama-

tória reduziu o GER

O GER de pacientes em HD foi igual
ao dos indivíduos saudáveis

IL-6 sérica encontrou-se associada

com aumento do GER em pacien-
tes em HD
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rante e após a sessão de diálise. observaram
aumento de 7% no gasto energético durante o
procedimento dialítico, e de 12% após 2 horas
de seu término. Em conjunto. esses trabalhos
mostram que, dependendo do estágio da DRC
(não dialítico ou dialítico) e da condição clínica

do paciente (presença ou não de comorbidades),
o GER pode se encontrar reduzido, igual ou supe-
rior ao de indivíduos saudáveis.

Efeito térmico dos alimentos e gasto
energético para atividade física na DRC

Apesar de o GER ser o principal contribuin-
te do GET, o gasto energético proveniente do
efeito térmico do alimento e da atividade física é

um componente que também deve ser estudado
nos pacientes com DRC. uma vez que juntos per-
fazem de 25% a 40% do GET12,

Com relação ao efeito térmico dos alimen-
tos, somente um estudo avaliou esse tópico em
pacientes com DRC. Monteon ef al.'3 demons-
traram por meio de calorimetria indireta, que a
curva de variação do gasto energético após inges-

tão de uma refeição padrão não foi diferente entre
pacientes renais crônicos e indivíduos saudáveis,
assim como também não diferiu entre pacientes
na fase não dialítica da DRC e na fase dialítica,

Após a refeição, observou-se primeiramente (após
15 minutos) um aumento no gasto energético,
seguido por um plateau (após 1 5 a 30 minutos) e
posterior redução do gasto energético (após 30 a
45 minutos), sendo que este não retornou ao valor
basal após 4 horas da refeição'3. Embora apenas
um trabalho tenha feito essa avaliação. esse resul-
tado sugere que o efeito térmico dos alimentos
não se encontra alterado na DRC,

A avaliação do gasto energético para ati-
vidade física na DRC também é restrita a um nú-

mero pequeno de estudos13'2;-28. dos quais apenas
um empregou a calorimetria indireta'3. Neste estu-
do, demonstrou-se um aumento progressivo do
gasto energético conforme se aumentava a carga
de resistência imposta durante o exercício (bici-

cleta ergométrica), sendo este incremento se-

melhante entre os grupos estudados: pacientes
na fase não dialítica. em HD e indivíduos saudá-
ve is

Os demais trabalhos que avaliaram o gasto
energético para atividade física na DRC o fizeram
por meio de sensores de movimento em pacientes
em HD25-28. Observou-se que esse componente
apresentou grande variação tanto intra quanto
inter-individual25-27. Ademais, ao comparar o gasto
energético para atividade física entre o dia com e
sem tratamento dialítico, notou-se que ele foi

significantemente menor no dia com diálise25-27

A menor atividade física observada no dia de

diálise possivelmente resulta do tempo que os

pacientes passam sentados para o procedimento
dialítico (cerca de 4 horas/sessão de diálise)

Outro achado comum nos estudos é o re-

duzido gasto energético para atividade física. Baria

et al.25 demonstraram que o gasto energético para
atividade física nos pacientes em HD era signi-

ficantemente menor que o de indivíduos saudá-

veis sedentários pareados por sexo e idade (me-
diana (valor mínimo e máximo): 303 (76 a 1251 )

kcal/dia us 565 (214 a 1319) kcal/dia, respecti-

vamente). Chama atenção que o percentual de

contribuição do gasto energético para atividade
física nos pacientes em HD é baixo, variando entre

1 0% e 1 6% do GET25’27, valor inferior ao esperado
para a população em geral (15% a 30% do
GET)12

Em conjunto, esses resultados demons-
tram que pacientes com DRC apresentam ativi-
dade física reduzida. De fato, ao avaliar o nível

de atividade física, definido pela razão entre

GET/GER, mostrou-se que essa razão nos pa-
cientes em HD (entre 1,3 e 1,4) era compatível
com um estilo de vida sedentário26'27, segundo os
pontos de corte propostos pela World Health

Organization (WHOy1. Corroborando esses acha-
dos, trabalhos anteriores já apontavam essa redu-
zida atividade física nos pacientes em HD em rela-
ção a indivíduos saudáveis, quando estudados por
métodos indiretos, como pedômetro e acele-
rômetro29'30. Dessa forma, não há dúvida de que
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o sedentarismo é um achado comum em pacien-
tes em hemodiálise. Estudos semelhantes em pa-
cientes nos estágios não d ialíticos da DRC, bem
como em diálise peritoneal devem ser realizados
para melhor conhecer o nível de atividade física

nesses grupos específicos.

Gasto energético total na DRC

Poucos estudos buscaram avaliar o GET

de pacientes com DRC, sendo que os realizados
até o momento o fizeram por meio de sensores

de movimento25'28. Baria et a/.25 mostraram que o

GET de pacientes em HD era menor que o de in-

divíduos saudáveis sedentários. Um estudo que
avaliou a influência da inflamação no GET de
pacientes em HD observou que, nos pacientes
com condição clínica de inflamação, o GET ajus-
tado por peso corporal foi significantemente me-

nor quando comparado com o de pacientes sem
inflamação (25,5t4, 1 vs 32ü6,7kcal/kg/dia,
p<0,05, respectivamente) e com indivíduos saudá-

veis (25,5t4, 1 ws 32ü6,6kcal/kg/dia, p<0,05, res-

pectivamente)28. A ausência de trabalhos que
tenham avaliado o GET dessa população por
métodos mais precisos dificulta concluir se o mes-
mo se encontra alterado em pacientes com DRC
com condição subclínica de inflamação.

Quadro 2. Principais equações de predição da Taxa Metabólica Basal (TMB)

Homens

66.47 + 13,75 x pesoa + 5,0 x alturab - 6,75 x idade

Mulheres

665,09 +9,56 x pesoa + 1.84 x alturab - 4,67 \ idade

TMB - Equação FAO/OMS/UNU (1985)-''

Faixa etária

18 - 30 anos

30 - 60 anos

> 60 anos

Homens

15,3 x pesoa + 679

11 .6 x pesoa + 879

13.5 x pesoa + 487

14,7 x pesoa + 496

8.7 x pesoa + 829
10,5 x pesoa + 596

TMB - Equação FAO/OMS/UNU 2001

Mulheres

14,81 8 x pesoa + 486,6

8, 126 x peso’ + 845,6

9,082 x pesoa + 658,5

Faixa etária

18 - 30 anos

30 - 60 anos

> 60 anos

Homens

15.057 x pesoa + 692,2

11,472 x pesoa + 873,1

11,71 1 x pesoa + 587,7

apeso (kg); bAltura (cm),

TMB: Taxa de Metabolismo Basal; FAO/WHO/UNU: Food and Agriculture Organization/World Health Organization/United Nations Ulliversity.

Equações de predição da TMB e do GET

As equações de predição da TMB e do GET
vêm sendo bastante empregadas na prática clínica

para estimar as necessidades energéticas, uma
vez que a aferição por calorimetria indireta é one-
rosa, além de requerer jejum e profissional treina-

do para a realização do exame

No que se refere à estimativa da TMB, as

principais equações utilizadas compreendem a

de Harris & Benedict3', a do documento da FAO/
OMS/UNU de 1985;2 e a do mesmo documento

publicado em 2001 " (Quadro 2). Há ainda outras
equações também referenciadas em artigos cien-
tíficos33'3“, mas menos empregadas

As equações de Harris & Benedict; ', FAO-
1 98532 e FAO-2001 (ou de Schofieldy ' foram de-

senvolvidas a partir de análise de regressões de
estudos que avaliaram a TMB de diferentes popu-
lações. A equação de HB foi desenvolvida a partir
de um banco de dados que incluía indivíduos adul-

tos de ambos os sexos, atletas e não atletas, vege-
tarianos e não vegetarianos3'. A equação do do-
cumento da FAO-1985 incluía indivíduos saudá-

veis. também de ambos os sexos, com diversas

faixas etárias e de etnia predominante italiana=’

O que diferenciou a equação proposta pela
FAO-1985;2 da FAO-200111 foi a inclusão de uma

TMB - Equação Harris e Benedict

Mulheres
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amostra mais ampla com diversas etnias. Apesar
de contemplarem amostras que incluíram Êndi-

víduos de ambos os sexos, com ampla faixa etárIa

e grupo étnico, essas equações contêm variáveis
específicas que as diferenciam ao estimar as neces-
sidades energéticas. Como exemplo, a equação
de HB inclui dados de idade, peso corporal e esta-
tura do paciente3', ao passo que as equações da

OMS não empregam esta última variável1'’32, o
que torna a utilização dessas duas equações mais
simples na prática clínica. Vale enfatizar que as

equações citadas foram desenvolvidas para esti-

mar a TMB de indivíduos saudáveis. Logo, uma
análise criteriosa deve ser realizada ao se em-

pregá-las para pacientes com DRC. Até o mo-
mento, poucos são os estudos que avaliaram a
precisão das equações que estimam a TMB nessa
população.

Kamimura et aI,37 buscaram avaliar se as

equações de predição da TMB para indivíduos
saudáveis são confiáveis para serem utilizadas em
pacientes com DRC . Para tanto, o GER de 281 pa-
cientes (124 em tratamento conservador, 99 em

Quadro 3. Estimativa do gasto energético total de acordo com o EBPG de nutrição

EBPG de Nutrição8

GET = TMB(kcal/dia) x NAFa

' Classificação do estilo de vida em relação a intensidade da atividade física habitual, ou NAF recomendado pela OMS1
- Estilo de vida sedentário ou atividades leves: 1,40 a 1.69- Estilo de vida ativo ou moderadamente ativo: 1.70 a 1,99

- Estilo de vida vigoroso ou vigorosamente ativo: 2,00 a 2,40

DRI de Energia12

Necessidade Estimada de Energia (NEE)

NEE„Dmens= 662 - (9,53 x idadea) + AF x (1 5.91 x Pesob+ 539,6 x alturac)

NEE Mulheres= 354 - (6,91 x idadea) + AF x (9,36 x Pesob+ 726 x altura')

Onde a atividade física

AF= 1.00 se NAF é estimado para ser 21.0 <1,4 (sedentário: trabalhos domésticos de esforço leve a moderado, caminhadas para

atividades do cotidiano e ficar sentado muitas horas por dia>

AF = 1.1 1 se NAF é estimado para ser 21,4 <1,6 (atividade leve: caminhadas (6.4 km/h), além das mesmas atividades do NAF sedentá-

rio)

AF = 1,25 se NAF é estimado para ser 21,6 <1,9 (ativo: atividades aeróbicas, como corrida, natação e tênis, além das mesmas atividades
do NAF sedentário)

AF = 1,48 se NAF é estimado para ser 21.9 <2,5 (muito ativo: ciclismo de intensidade moderada, corrida. pular corda, tênis, além das
mesmas atividades do NAF sedentário>

' Idade (anos); b Peso (kg); c Altura (m)
EBPG: European Best Practice Guideline. DRI: Dietary Recommended Intake-. TMB: Taxa de Metabolismo Basal; NAF: Nível de Atividade física; AF

Atividade Física; GET: Gastro Energético Total.

HD e 58 em diálise peritoneal) e de 81 indivíduos

saudáveis foi avaIIado por calorimetria indireta e
comparado com a TMB estimada pela equação
de Harris e Benedict e FAO-2001. Notou-se que
as equações superestimaram o GER aferido pela

calorimetria indireta - tanto nos grupos de pacien-
tes com DRC, como nos indivíduos saudáveis -,

sendo a equação da FAO-2001 aquela que apre-
sentou maior taxa de superestimação. Chama
atenção que o erro obtido pelas equações era

minimizado quando associado a algumas comor-
bidades (diabetes Mellitus. inflamação e hiperpa-

ratireoidismo), já que essas sabidamente aumen-
tam o GER37. Contrapondo-se a esses achados,
Lee ef al. 34 não observaram diferença significante

entre o GER obtido pela calorimetria indireta e
pelas equações de predição da TMB (HB, FAO-1985,

FAO-2001 e outras) em 38 pacientes em diálise

peritoneal. Apesar da ausência de diferença, no-
tou-se que, nos pacientes super-hidratados, o GER

mensurado pela calorimetria indireta encontrava-

-se subestimado em relação ao obtido pela equa-
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ção de HB, mas não em relação às equações da
FAO-1985 e FAO-2001

Com relação à estimativa do GET, o

European Best Practice Guideline in Nutrition
(EBPG)8 propôs que se utilize uma das equações
de predição da TMB, multiplicada pelo Nível de

Atividade Física (NAF) proposto pela WHO. De

maneira semelhante, a equação proposta pela DRI
de energia'2 para estimar as necessidades ener-

géticas também inclui variáveis semelhantes à do
EBPG na tentativa de individualizar o cálculo das

necessidades energéticas (Quadro 3), Contudo,
não há trabalhos que tenham avaliado a acurácia
e precisão das propostas do EBPG e da DRI de

energia para estimar o GET para pacientes com
DRC

Em resumo, esses trabalhos sugerem que
o emprego de equações de predição para estimar

a TMB de pacientes com DRC merece atençãof
principalmente naqueles que clinicamente estáveis

(ou seja, sem comorbidades que aumentem o
GER), para os quais aquela medida parece estar
superestimada. Portanto, para os renais crônicos
sem comorbidades, a estimativa do GET, conforme
proposto pelo EBPG, pode estar superestimada.

Outro importante ponto a ser questionado
refere-se ao peso utilizado nessas equações. que
poderia ser o atual ou o ideal/ajustado, sendo este

último direcionado aos pacientes com baixo peso
ou sobrepeso/obesidade. Igualmente, também se
questiona qual o melhor método de escolha do

cálculo do peso ideal/ajustado, Enfim, ainda são
necessários mais trabalhos que respondam a essas

perguntas para que se possa estabelecer a melhor
equação de predição da TMB em pacientes com
DRC

CONCLUSÃO

As recomendações energéticas propos-
tas para pacientes com DRC variam entre 30 e

40kcal/kg/dia, conforme o guia de conduta ernpre-
gado2’7-9. Contudo. tais recomendações não de-
vem ser generalizadas a todos os pacientes com
DRC, urna vez que os estudos que avaliaram o

gasto energético dessa população mostraram que
ele varia conforme a condição clínica, a moda-
lidade de tratamento e o nível de atividade física

O mesmo pode ser dito em relação às

equações de predição da TMB, uma vez que sua
acurácia e precisão dependem da condição clínica

do paciente. Ademais, a ausência de trabalhos

que tenham avaliado o gasto energético total de
pacientes com DRC por métodos mais precisos
dificulta estabelecer comparações para avaliar
qual forma de estimar as necessidades energéticas
apresenta melhor concordância com o gasto ener-
gético total medido. Sendo assim, até o momento

não há trabalhos que possibilitem responder com
precisão se as atuais recomendações de energia
estão adequadas a todos os grupos de pacientes
com DRC (exemplo: desnutridos, obesos, idosos,
diferentes modalidades de tratamento e pacientes

com comorbidades). Da mesma forma, a equação
de predição da TMB a ser utilizada em pacientes
com DRC ainda merece mais estudos até que a
mais apropriada seja estabelecida.

Logo, considerando o exposto nesta revi-
são, independentemente do guia escolhido para
cálculo das necessidades energéticas, é impor-
tante que essa estimativa seja utilizada como um
ponto de partida para se fazer a prescrição da
dieta. O acompanhamento periódico do estado
nutricional é mandatório e deve ser feito de forma

a possibilitar ajustes na ingestão energética para
que o objetivo dietoterápico inicial seja alcançado
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Medical Journal Editors (ICMJE), cujos endereços estão
disponíveis no site do ICMJE. O número de identificação
deverá ser registrado ao final do resumo

Os autores devem indicar três possíveis revisores
para o manuscrito. Opcionalmente, podem indicar três

revisores para os quais não gostaria que seu trabalho fosse
enviado,

Procedimentos editoriais

Autoria

A indicação dos nomes dos autores logo abaixo do
título do artigo é limitada a 6, O crédito de autoria deverá
ser baseado em contribuições substanciais. tais como
concepção e desenho, ou análise e interpretação dos da-

dos. Não se justifica a inclusão de nomes de autores cuja
contribuição não se enquadre nos critérios actma

Os manuscritos devem conter. na página de iden-

tificação, explicitamente, a contribuição de cada um dos
autores.

Processo de julgamento dos manuscritos

Todos os outros manuscritos só iniciarão o processo
de tramitação se estiverem de acordo com as Instruções
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aos Autores. Caso contrário. serão devolvidos para ade-
quação às normas, inclusão de carta ou de outros docu-
mentos eventualmente necessários.

Recomenda-se fortemente que o(s) autor(es) bus-
que(m) assessoria linguística profissional (revisores e/ou
tradutores certificados em língua portuguesa e inglesa) antes
de submeter(em) originais que possam conter incorreções
e/ou inadequações morfológicas, sintáticas, idiomáticas ou
de estilo. Devem ainda evitar o uso da primeira pessoa
“ meu estudo... " , ou da primeira pessoa do plural “perce-
bemos.... ", pois em texto científico o discurso deve ser
impessoal, sem juízo de valor e na terceira pessoa do singular.

Originais identificados com incorreções e/ou inade-
quações morfológicas ou sintáticas serão devolvidos
antes mesmo de serem submetidos à avaliação quanto
ao mérito do trabalho e à conveniência de sua publicação.

Pré-análise: a avaliação é feita pelos Editores
Científicos com base na originalidade, pertinência, qualidade
acadêmica e relevância do manuscrito para a nutrição.

Aprovados nesta fase, os manuscritos serão enca-
minhados aos revisores ad hoc selecionados pelos editores,
Cada manuscrito será enviado para dois revisores de
reconhecida competência na temática abordada, podendo
um deles ser escolhido a partir da indicação dos autores.
Em caso de desacordo, o original será enviado para uma
terceira avaliação.

Todo processo de avaliação dos manuscritos
terminará na segunda e última versão.

O processo de avaliação por pares é o sistema de
blind review, procedimento sigiloso quanto à identidade
tanto dos autores quanto dos revisores. Por isso os autores
deverão empregar todos os meios possíveis para evitar a
identificação de autoria do manuscrito.

Os pareceres dos revisores comportam três pos-
sÊbilidades: a> aprovação; b> recomendação de nova análise

c) recusa. Em quaisquer desses casos. o autor será comu-
nicado.

Os pareceres são analisados pelos editores, que
propõem ao Editor Científico a aprovação ou não do
manuscrito.

Manuscritos recusados, mas com a possIbilidade
de reformulação. poderão retornar como novo trabalho.
iniciando outro processo de julgamento.

Conflito de interesse

No caso da identificação de conflito de interesse
da parte dos revisores, o Comitê Editorial encaminhará o
manuscrito a outro revisor ad hoc ,

Manuscritos aceitos: manuscritos aceitos pode-
rão retornar aos autores para aprovação de eventuais
alterações, no processo de editoração e normalização, de
acordo com o estilo da Revista.

Provas: serão enviadas provas tipográficas aos
autores para a correção de erros de impressão. As provas
devem retornar ao Núcleo de Editoração na data estipulada

Outras mudanças no manuscrito original não serão aceitas
nesta fase

Preparo do manuscrito

Submissão de trabalhos

Serão aceitos trabalhos acompanhados de carta

assinada por todos os autores, com descrição do tipo de
trabalho e da área temática, declaração de que o trabalho

está sendo submetido apenas à Revista de Nutrição e de
concordância com a cessão de direitos autorais e uma carta

sobre a princÊpal contribuição do estudo para a área

Caso haja utilização de figuras ou tabelas pubÊi-

cadas em outras fontes, deve-se anexar documento que
ateste a permissão para seu uso

Enviar os manuscritos via site <http://www.scielo
br/rn>, preparados em espaço entrelinhas 1 ,5, com fonte
Arial 1 1 , O arquivo deverá ser gravado em editor de texto

similar ou superior à versão 97-2003 do Word (Windows)

É fundamental que o escopo do artigo não con-

tenha qualquer forma de identificação da autoria, o
que inclui referência a trabalhos anteriores doCs) autor(es).

da instituição de origem, por exemplo

O texto deverá contemplar o número de palavras

de acordo com a categoria do artigo. As folhas deverão ter

numeração personalizada desde a folha de rosto (que deve-
rá apresentar o número 1 ). O papel deverá ser de tamanho
A4, com formatação de margens superior e inferior (no
mínimo 2,5cm), esquerda e direita (no mínimo 3cm)

Os artigos devem ter, aproximadamente, 30 refe-

rêncfas, exceto no caso de artigos de revisão. que podem

apresentar em torno de 50. Sempre que uma referência

possuir o número de Digital Object Identifier (DOI), este
deve ser informado

Versão reformulada: a versão reformulada

deverá ser encaminhada via <http://www.scielo.br/rn>. O(s)

autor(es) deverá(ão) enviar apenas a última versão
do trabalho

O texto do artigo deverá empregar fonte colorida

(cor azul) ou sublinhar, para todas as alterações, juntamente
com uma carta ao editor, reiterando o interesse em publicar

nesta Revista e informando quais alterações foram pro-
cessadas no manuscrito. Se houver discordância quanto às

recomendações dos revisores, o(s) autor(es) deverão
apresentar os argumentos que justificam sua posição.
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O título e o código do manuscrito deverão ser especifi-
cados.

Página de rosto deve conter

a) título completo - deve ser conciso, evitando
excesso de palavras, como "avaliação do,... ", “conside-
rações acerca de...“ 'estudo exploratório.

b) short title com até 40 caracteres (incluindo

espaços), em português (ou espanhol) e inglês;

c) nome de todos os autores por extenso, indicando
a filiação institucional de cada um. Será aceita uma única

titulação e filiação por autor. O(s) autor(es) deverá(ão),
portanto, escolher, entre suas titulações e filiações insti-

tucionais, aquela que julgar(em) a maIs importante;

d) todos os dados da titulação e da filiação deverão

ser apresentados por extenso, sem siglas;

e) indicação dos endereços completos de todas as

universidades às quais estão vinculados os autores;

f) indicação de endereço para correspondência
com o autor para a tramitação do original, incluindo fax,
telefone e endereço eletrônico.

Observação: esta deverá ser a única parte do
texto com a identificação dos autores.

Resumo: todos os artigos submetidos em portu-
guês ou espanhol deverão ter resumo no idioma original e
em inglês, com um mínimo de 1 50 palavras e máximo de
250 palavras.

Os artigos submetidos em inglês deverão vir
acompanhados de resumo em português, além do abstract
em inglês.

Para os artigos originais, os resumos devem ser
estruturados destacando objetivos, métodos básicos
adotados, informação sobre o local, população e amos-
tragem da pesquisa, resultados e conclusões mais rele-

vantes, considerando os objetivos do trabalho, e indicando
formas de continuidade do estudo.

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

O texto não deve conter citações e abreviatu-
ras. Destacar no mínimo três e no máximo seis termos

de indexação, utilizando os descritores em Ciência da

Saúde - DeCS - da Bireme <http://decs.bvs.br>.

Texto: com exceção dos manuscritos apresentados
como Revisão, Comunicação, Nota Científica e Ensaio. os

trabalhos deverão seguir a estrutura formal para trabalhos
científicos:

Introdução: deve conter revisão da literatura

atualizada e pertinente ao tema, adequada à apresentação

do problema, e que destaque sua relevância. Não deve ser

extensa, a não ser em manuscritos submetidos como Artigo
de Revisão

Métodos: deve conter descrição clara e sucinta

do método empregado, acompanhada da correspondente
citação bibliográfica. incluindo: procedimentos adotados;

universo e amostra; instrumentos de medida e, se aplicável
método de validação; tratamento estatístico

Em relação à análise estatística, os autores devem

demonstrar que os procedimentos utilizados foram não
somente apropriados para testar as hipóteses do estudo,

mas também corretamente interpretados. Os níveis de signi-

ficância estatística (ex. p<0,05; p<0,01 ; p<0,001) devem
ser mencionados

Informar que a pesquisa foi aprovada por Comitê
de Ética credenciado junto ao Conselho Nacional de Saúde
e fornecer o número 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 laboratório - foram seguidas

Resultados: sempre que possível, os resultados
devem ser apresentados em tabelas ou figuras, elaboradas
de forma a serem auto-explicativas e com análise estatística
Evitar repetir dados no texto.

Tabelas, quadros e figuras devem ser limitados a
cinco no conjunto e numerados consecutiva e indepen-
dentemente com algarismos arábicos, de acordo com a

ordem de menção dos dados, e devem vir em folhas indivi-

duais e separadas, com indicação de sua localização no

texto. É imprescindível a informação do local e ano do
estudo. A cada um se deve atribuir um título breve. Os

quadros e tabelas terão as bordas laterais abertas

O(s) autor(es) se responsabiliza(m) pela qualidade

das figuras (desenhos, ilustrações, tabelas, quadros e

gráficos), que deverão ser elaboradas em tamanhos de
uma ou duas colunas (7 e 1 5cm, respectivamente); não é

permitido o formato paisagem. Figuras dlgitalizadas
deverão ter extensão jpeg e resolução mínima de 400 dpi

Gráficos e desenhos deverão ser gerados em
programas de desenho vetorial (Microsoft Excel,

CoreIDraw , Adobe Illustrator etc.), acompanhados de seus
parâmetros quantitativos, em forma de tabela e com nome
de todas as variáveis

A publicação de imagens coloridas, após avaliação
da viabilidade técnica de sua reprodução. será custeada
pelo(s) autor(es). Em caso de manifestação de interesse

por parte doCs) autor(es), a Revista de Nutrição providen-
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ciará um orçamento dos custos envolvidos, que poderão
variar de acordo com o número de imagens, sua distribuição
em páginas diferentes e a publicação concomitante de
material em cores por parte de outro(s) autor(es).

Uma vez apresentado ao(s) autor(es) o orçamento
dos custos correspondentes ao material de seu interesse.
este(s) deverá(ão) efetuar depósito bancário. As infor-
mações para o depósito serão fornecidas oportunamente.

Discussão: deve explorar, adequada e objetiva-
mente, os resultados, discutidos à Euz de outras observações

já registradas na literatura.

Conclusão: apresentar as conclusões relevantes,

considerando os objetivos do trabalho, e indicar formas de
continuidade do estudo, Não serão aceitas citações
bibliográficas nesta seção

Agradecimentos: podem ser registrados agrade-

cimentos, em parágrafo não superior a três linhas, dirigidos
a instituições ou indivíduos que prestaram efetiva cola-
boração para o trabalho.

Anexos: deverão ser incluídos apenas quando

imprescindíveis à compreensão do texto. Caberá aos editores
julgar a necessidade de sua publicação.

Abreviaturas e siglas: deverão ser utilizadas de

forma padronÊzada, restringindo-se apenas àquelas usadas
convencionalmente ou sancionadas pelo uso, acompanhadas
do significado, por extenso, quando da primeira citação no
texto. Não devem ser usadas no título e no resumo.

Referências de acordo com o estilo Vancouver

Referências: devem ser numeradas consecuti-

vamente, seguindo a ordem em que foram mencionadas
pela primeira vez no texto, conforme o estilo Vancouver.

Nas referências com doIs até o limite de seis autores.

citam-se todos os autores; acima de seis autores, citam-se

os seis primeiros autores, seguido de et al.

As abreviaturas dos títulos dos periódicos citados
deverão estar de acordo com o index Medicus

Não serão aceitas citações/referências de mono-
grafias de conclusão de curso de graduação, de trabalhos
de Congressos, Simpósios, Workshops, Encontros, entre
outros. e de textos não publicados (aulas, entre outros)_

Se um trabalho não publicado, de autoria de um
dos autores do manuscrito, for citado (ou seja, um artigo in

press) , será necessário incluir a carta de aceitação da revista

que publicará o referido artigo.

Se dados não publicados obtidos por outros pes-

quisadores forem citados pelo manuscrito, será necessário
incluir uma carta de autorização, do uso dos mesmos por
seus autores.

Citações bibliográficas no texto. deverão ser

expostas em ordem numérica, em algarismos arábicos, meia

linha acima e após a citação, e devem constar da lista de
referências. Se forem dois autores, citam-se ambos ligados

pelo “ &“ ; se forem mais de dois, cita-se o primeiro autor,

seguido da expressão et aI

A exatidão e a adequação das referências a
trabalhos que tenham sido consultados e men-

cionados no texto do artigo são de responsabilidade
do autor. Todos os autores cujos trabalhos forem citados
no texto deverão ser listados na seção de Referências

Exemplos

Artigo com um autor

Burlandy L, A construção da política de segurança alimentar
e nutricional no Brasil: estratégias e desafios para a

promoção da intersetorialidade no âmbito federal de

governo. Ciênc Saúde Coletiva. 2009; 14(3):851-60. doi

1 0.1 590/51413-81232009000300020

Artigo com mais de seis autores

Oliveira JS, Lira PtC, Veras ICL, Maia SR, Lemos MCC,
Andrade SLL, et al. Estado nutricional e insegurança alimen-
tarde adolescentes e adultos em duas localidades de baixo
índice de desenvolvÊmento humano. Rev Nutr. 2009; 22(4)

453-66. doi: 10, 1590/S 141 5-52732009000400002

Livro

AÉberts B, Lewis J, Raff MC. Biologia molecular da célula. 5;

ed. Porto Alegre: Artmed; 2010.

Capítulos de livros

Aciolly E. Banco de leite. In Aciolly E. Nutrição em obste-

trícia e pediatria. 2aed, Rio de Janeiro: Guanabara Koogan;
2009. Unidade 4

Dissertações e teses

Duran ACFL. Qualidade da dieta de adultos vivendo com
HIV/AIDS e seus fatores associados [mestrado]. São Paulo

Universidade de São Paulo; 2009

Artigo em suporte eletrônico

SichÉeri R. Moura EC. Análise multinível das variações no

índice de massa corporal entre adultos, Brasil, 2006. Rev

Saúde Pública. 2009 [acesso 2009 dez 18]; 43(suppl.2):
90-7, Disponível em: <http://www.scielo.br/scielo.php?

Revista de Nutrição Rev, Nutr., Campinas, 26(1):109-1 19, jan./fev., 2013



INSTRUÇÕES AOS AUTORES 1 113

script=sci_arttext&pid=SOC)34-8910200900090
0012&lng=pt&nrm=iso>. doi: 1 0.1 590/SC)034-8910200
900090001 2

Livro em suporte eletrônico

Brasil. Alimentação saudável para pessoa idosa: um manual

para o profissional da saúde. Brasília: Ministério da Saúde;

2009 [acesso 2010 jan 13]. Disponível em: <http://20
0.18.252.57/services/e-books/alimentacao saudavel_

idosa_profissionais_saude.pdf>.

Capítulo de livro em suporte eletrônico

Emergency contraceptive pills (ECPs). In World Health

Organization. Medical eligibility criteria for contraceptive

use. 4th ed. Geneva: WHO; 2009 [cited 2010 Jan 14],

Available from: <http://whqlibdoc.who.int/publications/
2009/9789241563888_eng.pdf>

Texto em formato eletrônico

Sociedade Brasileira de Nutrição Parental e Enteral. Assuntos
de interesse do farmacêutico atuante na terapia nutricional.

2008/2009 [acesso 2010 jan 14]. Disponível em: <http://
www.sbnpe.com.br/adpg.php?pg=13&ct=A>.

Para outros exemplos recomendamos consultar as

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

Lista de checagem

- Declaração de responsabilidade e transferência
de direitos autorais assinada por cada autor.

- Verificar se o texto, incluindo resumos, tabelas e

referências, está reproduzido com letras fonte Ar/a/, corpo
1 1 e entrelinhas 1 ,5 e com formatação de margens superior
e inferior (no mínimo 2,5cm). esquerda e direita (no mínimo
3cm).

- Indicação da categoria e área temátIca do artigo

- Verificar se estão completas as informações de

legendas das figuras e tabelas.

- Preparar página de rosto com as informações
solicitadas.

- Incluir o nome de agências financiadoras e o

número do processo.

- Indicar se o artigo é baseado em tese/dissertação,
colocando o título, o nome da instituição. o ano de defesa.

- Incluir título do manuscrito, em português e em
inglês.

- Incluir título abreviado (short title) , com 40

caracteres, para fins de legenda em todas as páginas

- Incluir resumos estruturados para trabalhos

submetidos na categoria de originais e narratÊvos para
manuscritos submetidos nas demais categorias, com um
número de 1 50 palavras e no máximo 250 palavras nos dois

idiomas, português e inglês, ou em espanhol, nos casos em

que se aplique, com termos de indexação

- Verificar se as referências estão normalizadas

segundo estilo Vancouver, ordenadas na ordem em que
foram mencionadas pela primeira vez no texto, e se todas
estão citadas no texto

- Incluir permissão de editores para reprodução de
figuras ou tabelas publicadas

- Cópia do parecer do Comitê de Ética em pesquisa

Documentos

Declaração de responsabilidade e
transferência de direitos autorais

Cada autor deve ler e assinar os documentos (1 )

Declaração de Responsabilidade e (2) Transferência de

Direitos Autorais, nos quais constarão

- Título do manuscrito

- Nome por extenso dos autores (na mesma ordem
em que aparecem no manuscrito)

- Autor responsável pelas negociações

1. Declaração de responsabilidade: todas as pes-

soas reÉacionadas como autoras devem assinar declarações
de responsabilidade nos termos abaixo

- "Certifico que participei da concepção do tra-
balho para tornar púbÊica minha responsabiIÊdade pelo seu

conteúdo, que não omiti quaisquer ligações ou acordos de
financiamento entre os autores e companhias que possam
ter interesse na publicação deste artigo"

- "Certifico que o manuscrito é original e que o
trabalho, em parte ou na íntegra, ou qualquer outro tra-
balho com conteúdo substancialmente similar, de minha
autoria, não foi enviado a outra Revista e não o será. en-

quanto sua publicação estiver sendo considerada pela

FqevÊsta de Nutrição, quer seja no formato impresso ou no
eletrônico "

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

narão propriedade exclusiva da Revista, vedado a qualquer
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reprodução, total ou parcial, em qualquer outra parte ou
meio de divulgação, impressa ou eletrônica, sem que a

prévia e necessária autorização seja solicitada e, se obtida,
farei constar o competente agradecimento à Revista "

Assinatura doCs) autores(s) Data / 1_

(Escreva um parágrafo justificando porque a revista
deve publicar o seu artigo. destacando a sua relevância

científica, a sua contribuição para as discussões na área em

que se insere, o(s) ponto(s) que caracteriza(m) a sua
originalidade e o consequente potencial de ser cita-
do)

Justificativa do artigo Dada a competência na área do estudo, indico o
nome dos seguintes pesquisadores (três) que podem atuar
como revisores do manuscrito. Declaro igualmente não haver
qualquer conflito de interesses para esta indicação

Destaco que a principal contribuição do estudo
para a área em que se insere é a seguinte:

Toda correspondência deve ser enviada à Revista de Nutrição no endereço abaixo

Núcleo de Editoração SBI - Campus 11

Av. John Boyd Dunlop, s/n., Prédio de Odontologia, Jd. lpaussurama,1 3060-904, Campinas. SP. Brasil.
Fone/Fax:+55-19-3343-6875

f-ma//:sbi.submissionrn@puc-campinas.edu.br
Wet): http://www.scielo.br/rn
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GUIDE FOR AUTHORS

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 bÊmonthly 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.

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 lirnit 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
refevant themes and based on recent research. whose
objective 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).

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
1 0 thousand words)

Article's category and subject area

Authors should indicate the article's category and
subject area, namely: food and socIal sciences, nutritionaI

assessment, nutritional biochemistry, nutrition, nutrition
education, epÊdemiofogy and statistics, micronutrients,
clinical nutrition, experimental nutrition, nutrition and
geriatrics. nutrition, maternal and infant nutrition in meal

production, food and nutrition policies and health

Research involving living beings

Results of research involving human beings and
animaIs, 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 vaI idated by criteria established the the World

Health Organization (WHO) and International Committee
of Medical Journal Editors (ICMJE), whose addresses are
available at the ICMJE site, The identification number must
be included at the end of the abstract

The authors must indicate three possible reviewers

for the rnanuscript. Alternatively, the authors may indicate

three reviewers to whom they do not want their manuscrípt
to be sent

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

rnentioned above is not justified

The manuscripts must explicitly contain in the
identification page the contribution of each one of the
authors
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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
for the authors to make the appropriate adjustments,
include a letter or other documents that may be necessary.

It is 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 sernantic, grarnrnar,
syntactic, morphological, td}omatic or stylisüc mistakes. The
authors must also avoid using the first person of the singuÉar,

”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 quality 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 manuscr ipt 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 entire manuscript process will end on the
second version, which will be final

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

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

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 confÊicts 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 editoriaÉ and normalization process, according
to the Journal's style.

Proof sheets: the proof sheets will be sent to the
authors forcorrection of printÊng mista kes. The proof sheets
need to be sent back to the Editorial Center within the
stipulated deadline. Other changes to the manuscript wiI

not be accepted during this phase

Preparation of the manuscript

Subrnission 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 rnanuscript 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://www.scielo.br/rn>
with a line spacÊng of 1 .5. font Arial 1 1 . The file must be in
Microsoft Word (doc) format version 97-2003 or beTter.

It is essential that the body of the article does not
contain any information that may identify the
author(s), including. for example. reference to previous
works of the author(s) or mentlon 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)

Reviewed version: send the copies of the
reviewed version to the site <http://www.scielo.br/rn>. The
author(s) must send only the last version of the work

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 articfe 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 their

position. The title and the code of the manuscript must be
specified

Title page must contain
a) full title - must be concise, avoiding excess

wordÊng, such as “assessment of..., " “considerations on...,
'’exploratory study.

b) short title with up to 40 characters (including
spaces) in Portuguese (or Spanish> and English;

c) full name of all the authors, indicating the
institutÊonal affiíiation of each one of them' Only one title
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and affiliation will be accepted per author_ The author(s)
should therefore choose among their titles and institutional
affiliations those that they deem more important;

d) aII data of the titles and affiliations must not
contain any abbreviations;

e) provide the full address of all the universities to
which the authors are affiliated;

f) provide the full address for correspondence of
the main author for the editorial procedures, including fax
and telephone numbers and e-mail address.

Observation: this must the only part of the text
with author identification

Abstract: all articles submitted in Portuguese or
Spanish must contain an abstract in the original language
and in English, with at least 150 words and at most 250
words.

The articles submitted in English must contain an

abstract in Portuguese in addition to the abstract in English.

Original articles must contain structured abstracts
containing objectives, basic research methods. information

regarding study location, population and sample, results
and most relevant conclusions, considering the objectives
of the work and indicating ways of continuing the study.

The other categories should contain a narrative
abstract but with the same information.

The text should not contain citations and
abbreviations. Provide from 3 to 6 keywords using Bireme's

Health Sciences descriptors. <http://decs.bvs.br>.

Text: except for the manuscripts presented as
Review, Communication, Scientific Note and Assay, the
works must follow the formal structure for scientific works:

Introduction: must contain a current literature

review pertinent to the theme and appropriate to the
presentation of the problem, also emphasizing its relevance.
It should not be extensive except for manuscripts submitted
as Review Articles.

Methods: must contain a clear and brief
description of the method, including the corresponding
literature: procedures, universe and sample, measurement
tools. and validatlon method and statistical treatment when
applicable.

Regarding the statistical analysis, the authors should
demonstrate that the procedures were not only appropriate
to test the hypotheses of the study but were also interpreted
correctly. The statistical sÊgnifícance levels (e.g. p<0.05;
p<0.01 ; p<0.001 ) must be mentioned.

Inform that the research was approved by an Ethics

Committee certified by the National Council of Health and
provide the number of the protocol.

When experiments with animaIs are reported,
indicate if the guidelines of the institutional or national
research councils - or if any national law regarding the care
and use of laboratory animals - were followed

Results: whenever possible. the results must be
presented in self-explanatory tables and figures and contain
statistical analysis. Avoid repeating the data in the text

Tables, charts and figures should be limited to five
in all and given consecutive and independent numbers in
Arabic numerals, according to the order the data is

mentioned, and should be presented in individual sheets
and separated, indicatlng their location in the text. It is
essential to inform the location and year of the study
Each one should have a brief title. The charts and tables

must be open laterally.

The author(s) are responsible for the quality of the
figures (drawings, illustrations, tables and graphs) that should
the large enough to fit one or two columns (7 and 15cm
respectively); the landscape format is not accepted
Figures should be in jpeg format and have a rninirnurn
resolution of 400 dpi

Graphs and drawings should be made in vector
design software (Microsoft Excel, CoreIDraw, Adobe
Illustrator etc.), followed by their quantitative parameters
in a table and the name of all its variables

The publication of color images will be paid by the
author(s) once the technical viability of their reproductÊon is
verified, if the authors are interested, the Journal will provide
the costs which will vary according to the number of images,
their distribution in different pages, and the concomitant
publication of color material by other author(s)

Once the authors are informed of such costs, they
are expected to pay via wire transfer. The information for
the wire transfer will be given at the appropriate time

Discussion: the discussion must properly and
objectively explore the results under the light of other
observations already published in the literature

Conclusion: present the relevant conclusions,
considering the objectives of the work, and indicate ways
to continue the study. Literature citations will not be
accepted in this section

Acknowledgments: may be made in a paragraph
no bigger than three lines to institutions or individuaIs who
actually collaborated with the work

Attachments: should be included only when they
are essential to the understanding of the text. The edttors
will decide upon the need of their publicatIon

Abbreviations and acronyms: should be used in
a standardized fashion and restricted to those used
conventionally or sanctioned by use. followed by the
meaning in full when it is first mentioned in the text. They
must not be used in the title and abstract
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References must follow the Vancouver style

References: must be numbered consecutive ly
according to the order that they were first mentioned in

the text, according to the Vancouver style.

AFI authors should be cited in references with two

to six authors: if more than six authors, only the first six
should be cited followed by et al.

The abbreviations of cited journals should be in

agreement with the Index Medicus.

Citations/references of undergraduate
monographs, works presented in congresses, symposiums,
workshops, meetings, among others, and unpublished
texts (classes among others) will not be accepted.

If the unpublished work of one of the authors of
the manuscript is cited (that is, an in press article), it is

necessary to include the letter of acceptance of the journal
that will publish the article.

If unpublished data obtained by other researchers
are cited in the manuscrÊpt, it is necessary to include a
letter authorizing the use of such data by the original
authors.

Literature citations in the text should be in

numerical order, Arabic numerals, placed after the citation
in superscript, and included in the references. If two authors
are mentioned, both are cited using the " &" in between; if

more than two authors, the first author is cÊted followed by
the ef a/. expression.

The accuracy and appropriateness of
references to works that have been consulted and
mentioned in the text of the article are of the author(s)
responsibility. AII authors whose works were cited in the
text should be listed in the References section.

Examples

Article with one author

Burlandy L. A construção da política de segurança alimentar
e nutricional no Brasil: estratégias e desafios para a
promoção da intersetorialidade no âmbito federal de
governo. Ciênc Saúde Coletiva. 2009; 14(3):851-60. doi:
10. 1 590/S 1413-81 232009000300020.

Article with more than six authors

Oliveira JS, Lira PIC, Veras ICL, Maia SR. Lemos M(-(-.
Andrade SLL, ef a/. Estado nutricional e insegurança
alimentar de adolescentes e adultos em duas localidades
de baixo índice de desenvolvimento humano. Rev Nutr. 2009;
22(4):453-66. doi: 10. 1 590/S 1415-52732009000400002 .

Book

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

Emergency contraceptive pills (ECPs). In World Health

Organization. Medical eligÊbility criteria for contraceptive
use. 4th ed. Geneva: WHO; 2009 [cited 2010 Jan 14]

Available from: <http://whqlibdoc.who.int/publications/
2009/9789241 563888_eng.pdf>.

Electronic texts

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

For other examples, please see the norms of the
Committee of Medical Journals Editors (Vancouver Group)
<http://www.icmje.org>

Checklist

- Declaration of responsibility and transfer of
copyrights signed by each author.

- Verify if the text, including the abstract. tabÉes

and references use font Ariaf size 1 1 and have 1 .5 spacing
between the lines. Verify if the upper and lower margins
have at least 2.5cm and the left and right margins have at
least 3.Ocm

Book chapters

Aciolly E. Banco de leite. In Aciolly E. Nutrição em obstetrícia
e pediatria. 2' ed. Rio de Janeiro: Guanabara Koogan;
2009. Unidade 4

Dissertations and theses

Duran ACFL, Qualidade da dieta de adultos vivendo com
HIV/AIDS e seus fatores associados [mestrado]' São Paulo

Universidade de São Paulo; 2009

Article in electronic media

Sichieri R, Moura EC. Análise multinível das variações no
índice de massa corporal entre adultos, Brasil, 2006. Rev
Saúde Pública. 2009 [acesso 2009 dez 1 8]; 43(suppl.2):90-
7. Disponível em: <http://www.scielo,br/scielo,php?script=
sci_arttext&pid=SC)034-89102009000900012&Ing
=pt&nrm=iso>. doI: 10.1590/SC)034-8910 20090009000
12

Electronic book

Brasil. Alimentação saudável para pessoa idosa: um manual
para o profissional da saúde. Brasília: Ministério da Saúde;
2009 [acesso 2010 jan 13]. Disponível em: <http://200
18.252.57/services/e-books/alimentacao_saudavel
idosa_profissionais_saude.pdf>.

Electronic book chapters
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- Indication of category and thematic area of the
article.

- Verify if the information of the captions of figures
and tables is complete.

- Prepare a title page with the requested
information.

- Include the name of the sponsors and the number
of the process.

- Indicate if the article is based on a thesis/
dissertation, and include its title, name of institution and

year of defense.

- Include the title of the manuscript in Portuguese
and in English.

- Include a short title with a maximum of 40

characters including spaces for use as caption in all pages.

- Include structured abstracts for original works
and narrative abstracts for the other categories with a
maximum of 250 words, in both languages, Portuguese
and English, or Spanish when applicable, with the respective

keywords.

- Verify if the references are listed according to
the Vancouver style, numbered according to the order tn

which they appear for the first time in the text and if all of
them are cited in the text.

- Include the permission of editors for the
reproduction of figures and tables published elsewhere.

- Copy of the approval given by the Research Ethtcs
Committee.

Documents

Declaration of responsibility and transfer of
copyrights

Each author must read and sIgn the documents (1 )

Declaration of Responsibility and (2) Transfer of Copyrights,
which must contain:

- Title of the manuscript:

- Full name of the authors (in the same order that
they appear in the manuscript).

All correspondence should be sent to Brazilian Journal of Nutrition at the address below

Núcleo de Editoração SBI - Campus 11

Av. John Boyd Dunlop, s/n.. Prédio de Odontologia, Jd. lpaussurama, 13060-904, Campinas, SP, Brazil
Fone/Fax:+55- 1 9-3343-6875

E-mail: sbi.subrnissionrn@puc-campinas.edu.br
Web: http://www.scielo.br/rn

- Author responsible for the negotÊations:

1 . Declaration of responsibility: all peopÉe listed as
authors must sign declarations of responsibility as shown
below

- " I certify that [ participated in the conception of
the work and make public my responsibifity for its content
and that I did not omit any connections or funding
agreements among the authors and companies that may
have an interest in the publication of this article"

- "I certffy that the manuscrÊpt ts original and that
the work, in part or in full, or any other work with a
substantially similar content, of my authorship, was not
sent to another journal and will not be sent to another
journal while its publication is being considered by the
Brazilian Journal of Nutrition, either in printed or electronic
format"

2. Transfer of copyrights= "1 declare that, if the
article is accepted for publication, the Brazilian Journal of
Nutrition will have the copyrights to the article and the
ownership of the article will be exclusive to the Journal; any
partÊal or full reproduction of the article in any other part
or publishing media, printed or electronic, is strictly forbidden
without the previous and necessary authorization of the
Journal; if granted, a note thanking the Journal must be
included "

Signature of the author(s) Date / /_

Justification of the article

1 point out that the main contributÊon of the study
to the area to which it belongs is the following

(Write a paragraph justifying why the journal should
publish your artIcle, pointÊng out its scientific relevance, and
its contribution to the discussions of the area to which it

belongs, the point(s) that charactertzes its originality and
the consequent potential to be cited)

Given the competence of the study area, 1 indicate
the name of the following (three) researchers that may act
as reviewers of the manuscript. 1 atso declare that there is
no conflict of interests for this indication
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