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RESUMO

INTRODUCAO: A deficiéncia de vitamina E (DVE) ainda é pouco estudada no
Brasil, mas dados do cenario internacional demonstram que essa é uma
caréncia nutricional que atinge criancas menores de dois anos. OBJETIVO:
Avaliar os fatores associados ao estado nutricional de vitamina E em lactentes
atendidos na Atencio Basica de Saude de Goiania-GO. METODOS: Trata-se
de um estudo transversal, com amostra de 228 criancas de 11 a 15 meses,
atendidas em Unidades Béasicas de Saude de Goiania-GO. O desfecho do
estudo foi a concentracdo sérica de a-tocoferol, e o estado nutricional de
deficiéncia de vitamina E foi identificado por valores de a-tocoferol sérico
menores que 11,6 yumol/L. Para analisar a relagédo das variaveis independentes
(socioeconbmicos, demograficos, antropomeétricos, ambientais, bioquimicos,
morbidades, de aleitamento materno e alimentares) sobre o log da
concentracdo sérica de a-tocoferol foi realizada regressao linear mudltipla.
RESULTADOS: A mediana da concentracao sérica de a-tocoferol foi 3,6
pumol/L, e a ocorréncia de deficiéncia de vitamina E foi de 82,0%. Os fatores
associados ao log da concentracdo sérica de a-tocoferol demonstraram que
cada ano de estudo materno e cada unidade de retinol ocasiona acréscimo de
0,168 umol/L e 0,890 pmol/L, respectivamente. CONCLUSAO: O log da
concentracao sérica de a-tocoferol teve associacdo positiva com escolaridade
materna e concentracdo sérica de retinol. Medidas de prevencdo a essa
deficiéncia devem ser incorporadas as unidades de saude, como incentivo a
alimentacdo complementar saudavel, fortificacdo de alimentos com vitamina E
e investimento governamental em educacao de pais.

Palavras-chave: vitamina E, lactentes, alfa-tocoferol, deficiéncias nutricionais,
micronutrientes



ABSTRACT

Factors associated with the nutritional status of vitamin E in infants
attend of Public Health Center in Goiania-GO

BACKGROUND: The deficiency of vitamin E (DVE) is not well known in Brazil,
but the international scenario data show that this is a nutritional deficiency that
affects children under two years. OBJECTIVE: To evaluate the factors
associated with the nutritional status of vitamin E in infants attend of the Basic
Health Care Goiania-GO. METHODS: This is a cross-sectional study with a
sample of 228 children aged 11 to 15 months, met in the Basic Health Units of
Goiania-GO. The study endpoint was the serum concentration of a-tocopherol,
and the nutritional status of vitamin deficiency and was identified by serum a-
tocopherol values less than 11.6 ymol/L. To analyze the relationship of the
independent  variables (socioeconomic, demographic, anthropometric,
environmental, biochemical, morbidities, breastfeeding and food) on the log of
serum a-tocopherol multiple linear regression was performed. RESULTS: The
median serum concentration of a-tocopherol was 3.6 pmol/L, and vitamin
deficiency and occurrence was 82,0%. Factors associated with log serum
concentration of a-tocopherol showed that each year of study and each
maternal retinol unit causes increase of 0,168 pmol/L and 0,890 umol/L,
respectively. CONCLUSION: The log of a-tocopherol serum concentration was
positively associated with maternal education and serum retinol concentration.
Measures to prevent this deficiency health facilities should be incorporated as
an incentive healthy complementary feeding, food fortification with vitamin E
and government investment in parent education.

Keywords: vitamin E, infants, alpha-tocopherol, nutritional deficiencies,
micronutrient
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CAPITULO 1

1 INTRODUCAO

A vitamina E é uma vitamina lipossoluvel, cuja forma atuante nos tecidos
humanos é o a-tocoferol (SHEKELLE et al., 2004). As fun¢cbes da vitamina E
estdo associadas principalmente a seu poder antioxidante, e seu papel na
manutencdo da integridade das membranas celulares do sistema imunolégico
(TRABER; KAMAL-ELDIN, 2007). As principais fontes alimentares de vitamina
E sdo os Oleos vegetais (girassol, algodao, cartamo, canola, milho, soja),
castanhas, cereais integrais e vegetais verde escuros (GALLAGHER, 2010).

A presenca de deficiéncia de vitamina E (DVE) pode levar ao
comprometimento neuroldégico e muscular (neuropatia periférica progressiva,
ataxia e fraqueza muscular), tanto em adultos como criancas, principalmente
aguelas com menos de 24 meses de idade (APARICIO et al.,, 2001). Nos
recém-nascidos, quantidades insuficientes de vitamina E podem prejudicar o
desenvolvimento do sistema imunolégico e pulmonar, tornando-o propenso a
desenvolver anemia hemolitica na infancia, principalmente quando prematuro e
com baixo peso (ANTONAKOU et al., 2011).

A literatura aponta que as causas determinantes para DVE em criancas
sdo a presenca de sindromes de ma absorcéo de gorduras e defeitos genéticos
na funcdo da proteina de transferéncia de a-tocoferol (a-TTP) (CLARKE;
BURNETT; CROFT, 2008). Em reviséo bibliografica que avaliou 11 publicacfes
sobre o assunto, observou-se que a baixa ingestdo de alimentos contendo
vitamina E, a presenca de obesidade e condicbes socioecondmicas adversas
sdo também consideradas fatores de risco para a DVE (DROR; ALLEN, 2011).

Em estudos internacionais, a prevaléncia de DVE variou entre 2,6 a
69%, como em estudos realizados nos Estados Unidos com 77 criancas de 5
meses a 6 anos de idade (SPANNAUS-MARTIN et al.,, 1997), e com 29
criancas de 4 a 8 anos de idade (KIM et al., 2006), respectivamente, ambos
utilizando como ponto de corte a concentragdo sérica de a-tocoferol < 11,6
pumol/L. J& em pesquisa realizada no Brasil com 702 criancas de quatro a 10

anos residentes no estado do Acre, a prevaléncia de DVE foi de 8,8%
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(AUGUSTO; COBAYASHI; CARDOSO, 2014). Na década de 60 alguns
pesquisadores iniciaram estudos que identificaram concentragdes séricas de a-
tocoferol na faixa saudavel para valores acima de 0,5 mg/dL (11,6 umol/L) e
que posteriormente foi elucidado pelo Instituto de Medicina (IOM) como ponto
de corte para identificagdo de DVE em toda populacao (IOM, 2000). Contudo,
Farrell e colaboradores (1978) sugerem um ponto de corte alternativo para
identificar tal deficiéncia em criangas, com valores inferiores a 7,0 umol/L.
Tendo em vista os prejuizos que a DVE pode ocasionar na infancia, e
que no Brasil hd poucos dados que avaliem os fatores associados a esta
deficiéncia em criangas menores de dois anos, salienta-se a necessidade de
realizacdo desse estudo. Essa pesquisa foi norteada pelo seguinte
questionamento: “Quais sao os fatores associados ao estado nutricional de

vitamina E em lactentes usuarios da Atencéo Basica de Saude de Goiania?”



2 REVISAO DA LITERATURA

2.1 DEFINICAO, FUNCOES E FONTES DE VITAMINA E
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A vitamina E € um micronutriente lipossolivel, que engloba duas

classes de substancias, os tocoferéis e tocotriendis, que se diferem
conforme sua estrutura (CLARKE; BURNETT; CROFT, 2008). Os tocoferois

possuem um sistema de anel hidroxilado com uma cadeia lateral longa

saturada e os tocotriendis com uma cadeia lateral insaturada (IOM, 2000),

conforme demonstrado na Figura 1. O a-tocoferol é a dnica forma de

vitamina E com atuacdo no plasma e tecidos humanos com capacidade de

reverter os sintomas de DVE em seres humanos (TRABER, 2007).
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Figura 1. Estrutura dos tocoferéis (A) e tocotriendis (B) (IOM, 2000).
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A vitamina E é essencial nos primeiros estagios da vida, desde a
concepcdo até o desenvolvimento pdés-uterino, sendo a transferéncia
placentaria a forma inicial de obtencdo da vitamina E pelo feto (LIMA;
DIMENSTEIN; RIBEIRO, 2014). Quando essa transferéncia ndo é eficiente, o
recém-nascido pode desenvolver DVE, levando consequentemente ao
aparecimento de anemia hemolitica, hemorragia intraventricular e displasia
broncopulmonar, em funcdo da peroxidacdo lipidica nas membranas de
eritrocitos (DEBIER, 2007).

Essa vitamina tem como principal funcdo a acao antioxidante, ao proteger
0s acidos graxos poliinsaturados (AGPI), componentes de membranas
celulares e lipoproteina de baixa densidade (LDL) contra os efeitos prejudiciais
das espécies reativas de oxigénio (GALLAGHER, 2010). Esse papel
antioxidante se da pela acdo de um grupo hidroxil fendlico de tocoferol (Vit E-
OH) que reage com um radical organico peroxil (ROQO° para formar o
hidroperoxido organico correspondente e o radical tocoferoxil (Vit E-O°)
(TRABER; SIES, 1996):

ROQ®° + Vit E-OH — ROOH + Vit E-O°

O radical tocoferoxil pode entéo, ter quatro provaveis destinos: ser reduzido
por outros antioxidantes de tocoferol; reagir com outro radical tocoferoxil para
formar produtos nao-reativos, como dimeros de tocoferol; ser oxidado pela
tocoferol-quinona; agir como um pro-oxidante e oxidar outros lipidios (IOM,
2000).

Outra funcéo importante da vitamina E € sua atuacao na manutencao do
sistema imune em geral, pela propriedade de aumento na fluidez da membrana
de células do sistema imunolégico (BRAMLEY et al., 2000; KOLB;
SEEHAWER, 1998). Essa ac¢édo da vitamina E impede a autodestruicdo de
neutroéfilos durante o estresse oxidativo (MEYDANI et al.,1990).

Por sua grande importancia na saide humana, a vitamina E precisa ser
ingerida na quantidade recomendada para desempenhar suas fungdes no
organismo. Conforme indicado pelo IOM, a recomendacdo de ingestao de
vitamina E para criancas de 7 meses a 3 anos de idade € de 5 — 6 mg/dia (IOM,
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2000). Para tanto, a ingestao regular de alimentos fonte de vitamina E por
criancas dessa faixa etaria € de suma importancia.

Conforme estabelecido pela RDC n 54 de 12 de novembro de 2012, um
alimento fonte de vitaminas é aquele que tenha ao menos 15% da
recomendacdo para cada 100g de alimento soélido, ou em uma porcao
(BRASIL, 2012). Assim, sdo consideradas fontes de vitamina E os 6éleos
vegetais (gérmen de trigo, girassol, algodao, cartamo, canola, milho, soja),
azeite, margarina, castanhas (améndoa, aveld, pistache, castanha-do-Par4,
nozes), aveia, e alguns vegetais verde-escuros (espinafre, brécolis e chicoria)
(GALLAGHER, 2010, USDA, 2015). As principais fontes de vitamina E e a
quantidade de a-tocoferol (a-TE em mg) presente em porcdo de alimentos

encontram-se descritos no Quadro 1.

Quadro 1. Conteludo de vitamina E (mg) por por¢cao de alimentos selecionados.

Alimento Porgéo* o-TE* (mQ)
Oleo de gérmen de trigo Colher de sopa nivelada (89) 11,9
Améndoa Colher de sopa cheia (189) 4,6
Semente de girassol seca Colher de sopa cheia (129) 4,2
Oleo de girassol Colher de sopa nivelada (89) 3,3
Oleo de algod&o Colher de sopa nivelada (89) 2,8
Oleo de cartamo Colher de sopa nivelada (89) 2,8
Margarina Colher de sopa cheia (209) 2,4
Avela Colher de sopa cheia (159) 2,3
Oleo de canola Colher de sopa nivelada (89) 1,4
Oleo de milho Colher de sopa nivelada (89) 1,2
Oleo de amendoim e azeite Colher de sopa nivelada (89) 1,2
Azeite Colher de sopa nivelada (89) 1,2
Gérmen de trigo Colher de sopa cheia (7,59) 1,2
Abacate Y, Unidade pequena (36Q) 1,0
Castanha do Para 3 Unidades médias (129) 0,6
Oleo de soja Colher de sopa nivelada (89) 0,6
Gema de ovo Unidade pequena (109) 0,5
Espinafre refogado Colher de sopa cheia (159) 0,5
Aveia em flocos Colher de sopa cheia (7,59) 0,4
Pistache Colher de sopa cheia (159) 0,4
Nozes Colher de sopa cheia (12,59) 0,3
Brécolis cozido Colher de sopa cheia (79) 0,2
Chicdria crua Folha pequena (79) 0,2
Leite materno 100ml 0,06

* a-TE: a-tocoferol
Fonte: Traduzido de USDA, 2015.

* Medidas caseiras provenientes de REIS; NAVES, 1998
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Para alcancar a ingestdo recomendada de vitamina E para criancas
menores de dois anos, sua alimentacdo devera ser balanceada em quantidade
e qualidade nutricional, evitando-se assim sua deficiéncia, além de outras
doencas futuras (SBP, 2008), sendo a alimentacdo complementar adequada
também para um crescimento e desenvolvimento adequado. Nesse contexto de
incentivo a alimentacao saudavel, o Guia Alimentar para Criancas Menores de
2 anos (MS, 2005) faz a sugestdo de trés cardapios compostos por alimentos
naturais e minimamente processados. Dois cardapios sao indicados para
criancas de 6 a 11 meses contendo cerca de 850Kkcal, e o terceiro cardapio é
indicado para criangas de 12 a 23 meses com cerca de 1.300 kcal, conforme
demonstrado no Anexo A. Observamos que estes atingem a recomendacao do
IOM para criancas na faixa etaria de 6 a 11 meses (10,8 mg e 10,1 mg) e 12 a
23 meses (7,2 mg) (Apéndice A).

Além do consumo adequado de alimentos fonte de vitamina E, a
manutencdo de niveis séricos satisfatérios dessa vitamina depende de outros
fatores alimentares. A relacdo entre ingestdo da vitamina E e AGPIs indica que
a quantidade de vitamina E necessaria para impedir a hemdlise dos eritrécitos
aumenta a medida que os AGPIs nos tecidos também aumentam (LEHMAN et
al., 1986). Para se considerar uma ingestao de ambos adequada, foi sugerida a
razao a-tocoferol / AGPI com valores acima de 0,4 mg/g (NRC, 1989).

Outro aspecto relevante é o consumo de 6leos vegetais pela populacao
de baixa renda. Estudos mostram que o consumo, principalmente de 6leo de
soja, esta muito acima do recomendado pelo Guia Alimentar para a Populacéo
Brasileira (MS, 2005), principalmente em familias com renda per capita mensal
inferior a meio salario minimo (BORGES et al., 2015). Apesar desses 0leos
serem boa fonte de vitamina E e utilizados em uma série de preparagdes, em
sua maior parte frituras, sua exposicdo a altas temperaturas acarreta em
mudancas quimicas e fisicas (SANIBAL, MANCINI-FILHO; 2002), o que leva a
formacdo de caracteristicas antinutricionais, com a formacgéo de inibidores
enzimaticos, destruicdo de vitaminas antioxidantes, produtos de oxidacdo de
lipidios, agentes mutagénicos ou cancerigenos, entre outros (JORGE et al.,
2005). Dessa forma as fragbes de vitamina E sdo menos absorvidas podendo

acarretar a sua insuficiéncia no organismo.
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2.2 ABSORCAO, TRANSPORTE E METABOLISMO DA VITAMINA E

A absorcdo da vitamina E acontece no limen intestinal por meio de
difusdo passiva, sendo efetiva na presenca de micelas, gorduras dietéticas,
secrecBes biliares e pancreédticas (IOM, 2000). Na auséncia desses
componentes, a absorcdo de vitamina E e sua secrecdo para o interior do
sistema linfatico séo reduzidas (SOKOL et al., 1989).

Dentro dos enterdcitos a vitamina E € incorporada aos quilomicrons,
juntamente com triacilgliceréis, colesterol livre e esterificado, fosfolipideos e
apolipoproteinas, para serem, entdo, secretados na linfa (COHN, 1997. Ao
chegar na corrente sanguinea, essa estrutura sofre acéo da lipase lipoprotéica
(LPL), que atua na hidrdélise dos triacilglicerdis que estdo nos quilomicrons,
formando os quilomicrons remanescentes (RONCADA, 2000). No catabolismo
dos quilomicrons uma parte da vitamina E absorvida € transferida para
lipoproteinas circulantes e captada pelos tecidos extra-hepaticos, e a outra
permanece nos quilomicrons remanescentes (TRABER, 2006).

A acdo da LPL leva a uma diminuicdo no nucleo dos quilomicrons,
possibilitando que a vitamina E migre para a superficie e se incorpore a
lipoproteinas de alta densidade (HDL), para posteriormente ser entregue a
outras lipoproteinas circulantes, e assim serem distribuidas nos tecidos
periféricos (TRABER, 2007). Os quilomicrons remanescentes sao captados
pelo figado, e os compostos de vitamina E sofrem uma diferenciagédo por conta
dos graus de afinidade dos mesmos pela proteina ligadora de tocoferol,
presente nos hepatocitos (COHN et al., 1988). Dentre as proteinas ligadoras de
tocoferol destaca-se a a-TTP que escolhe o mesmo de forma seletiva para se
incorporar a lipoproteinas de muito baixa densidade (VLDL), e ser distribuida
para os tecidos (MARQUEZ et al., 2002).

As moléculas de VLDL sd@o metabolizadas de forma similar aos
quilomicrons pela LPL. No processo de lipolise, a vitamina E associada tanto
aos quilomicrons quanto a VLDL é transferida para os tecidos periféricos
associadas a lipoproteinas de alta e baixa densidade (HDL e LDL), que
transportardo a vitamina E para células de tecidos periféricos (TRABER, 2006;

TRABER, 2007). O esquema acima citado pode ser visualizado na Figura 2.
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O produto principal da oxidagdo do a-tocoferol € a a-tocoferil quinona,
sendo conjugada para formar o glicuronato apds reducéo da hidroquinona. Este
€ excretado na bile, ou posteriormente degradado em acido a-tocoferénico nos
rns e excretado na urina, e possui uma cadeia lateral encurtada e uma
estrutura cromada aberta, o que indica que foi formado a partir de a-tocoferol
que reagiu como um antioxidante (DREVON, 2001). Os metabdlitos
degradados na bile sdo excretados via eliminacéo fecal, em decorréncia de sua
baixa absorcéo intestinal (TRABER, 2007).
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Figura 2. Adaptacao do mecanismo de absorcéo e transporte da vitamina E (TRABER, 2006)

2.3 INDICADORES DO ESTADO NUTRICIONAL E DIAGNOSTICO DE
DEFICIENCIA DE VITAMINA E

Os valores de a-tocoferol séricos sdo os biomarcadores mais largamente
utilizados para se determinar o estado nutricional de vitamina E (DROR;
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ALLEN, 2011). Estudos apontaram que a determinagéo do estado nutricional
de vitamina E também pode ser feita pela correlacdo com as concentragdes de
lipideos sanguineos, como colesterol total (CT) e triglicerideos (TGL) (KANG et
al., 2004). Alguns pesquisadores utilizam as razées a-tocoferol/(CT+TGL) (<
1,59 pmol/mmol), e a-tocoferol/CT (< 1,44 pymol/mmol) para identificar DVE
(FARRELL et al., 1978; THURNHAM et al., 1986; VATASSERY; KREZOWSKI;
ECKFELDT, 1983).

Outros estudos utilizaram a razdo a-tocoferol/lipidios totais (colesterol +
triglicérides + fosfolipides) como indicador do estado nutricional de vitamina E,
estipulando como ponto de corte o valor de < 0,8 mg/g para identificacdo da
deficiéncia (HORWITT et al., 1972; SCHWENKE, 1996). Ao utilizar esse ponto
de corte em pesquisa com 22 pré-escolares de 2 a 5 anos de idade, Drewel e
colaboradores (2006) encontraram uma prevaléncia de DVE em
aproximadamente 70% da amostra. Esses indices s&o utilizados como
indicadores do estado nutricional de vitamina E, e tem a vantagem de serem
mais sensiveis, ao apontar que o0s baixos niveis de tocoferol no plasma de
criancas pode ser atribuido ao seu menor teor de lipidios sanguineos
(HORWITT et al., 1972; FARRELL, BIERI, 1975).

Pesquisadores da América do Norte investigaram as concentracdes
séricas de a-tocoferol em adultos desde meados da década de 60 (BIERI et al.,
1964; HARRIS et al., 1961), e os resultados encontrados mostraram um nivel
de a-tocoferol médio de 1,05 mg/dL no plasma ou soro, e que os valores
individuais seguiam a distribuicdo da curva de Gauss com valores entre 0,5 e
1,6 mg/dL (BIERI, 1976). A partir destes resultados e dos achados dos testes
de hemdlise eritrocitaria (NRROWSKY; CORNBLATH; GORDON, 1956), foi
estabelecido como o "limite abaixo do normal" valores totais de a-tocoferol,
sérico de 0,5 mg/dL (11,6 umol/L), o qual posteriormente foi estabelecido pelo
Instituto de Medicina (IOM) como ponto de corte para identificagdo de DVE em
toda populacao (IOM, 2000). Alguns pesquisadores fizeram a proposta de um
ponto de corte alternativo para identificar DVE em criangas, visto que essas
possuem concentragdes de a-tocoferol menores que adultos, sugerindo valores
séricos de a-tocoferol abaixo de 7 ymol/ (FARRELL et al., 1978).
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2.4 EPIDEMIOLOGIA DA DEFICIENCIA DE VITAMINA E

Estudos internacionais que avaliaram a prevaléncia de DVE no mundo,
mostraram percentuais que variaram entre 2,6% a 69%, e foram conduzidos
tanto em paises desenvolvidos como em desenvolvimento, variando conforme
localidade e faixa etaria estudada, cujos dados podem ser vistos no Quadro 2.
A presente pesquisa € pioneira no estado de Goias, pois nenhum estudo desse
cunho foi realizado na regido, e no Brasil poucos estudos sobre o estado
nutricional de vitamina E foram realizados em criangas, sendo que nenhum
apontou os fatores associados a essa deficiéncia.

A DVE é caracterizada por neuropatia periférica progressiva com
degeneracfes de axbnios mais calibrosos de neurdnios sensoriais (SOKOL et
al., 1989), ataxia e fraqueza muscular (APARICIO et al., 2006), danos na retina
que levam a cegueira (retinite pigmentosa) (CLARKE; BURNETT; CROFT,
2008). Individuos com mutacdes recessivas autossémicas no gene para a-TTP
(ataxia por deficiéncia de vitamina E - ADVE) apresentam sintomas
neurodegenerativos incluindo ataxia cerebelar, perda de reflexos profundos de
tenddes, disturbios no sentido vibratorio, disartria, fraqgueza muscular e distonia
(APARICIO et al., 2006).

O risco de desenvolver uma DVE pode ser influenciado tanto pela
ingestdo deficiente de alimentos contendo vitamina E, como pela idade ou
presenca de obesidade. Criancas e idosos sdo 0os mais atingidos por essa
deficiéncia, em decorréncia da ingestdo diminuida de alimentos que contenham
esse micronutriente (TRABER; KAMAL-ELDIN, 2007). A DVE pode também ser
resultado de alguns fatores importantes, como desnutricdo grave, sindromes de
ma absorcdo de gorduras (fibrose cistica, doenca hepética colestatica e
resseccgdes intestinais), e defeitos genéticos que afetam a fungdo da a-TTP
(CLARKE; BURNETT; CROFT, 2008).

A relacdo entre consumo de energia e proteinas e baixa ingestdo de
vitamina E pode ser comprovada em pesquisa que avaliou o habito alimentar
de 255 criancas de 18 a 30 meses de idade do Egito, Quénia e México. Os
autores observaram que do total das criancas avaliadas, 21,5% das egipcias,

85,1% das quenianas e 91,8% das mexicanas apresentaram ingestao de
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vitamina E abaixo dos valores conforme a recomendacao do IOM (CALLOWAY
et al., 1993).

A obesidade pode contribuir para o desenvolvimento de DVE por meio
do sequestro de a-tocoferol pelo tecido adiposo, limitando sua disponibilidade
nos tecidos e no plasma (AEBERLI et al.,, 2006). Em estudo realizado nos
Estados Unidos com 6139 criangas de 6 a 19 anos, divididas em obesas e nao
obesas, mostrou que as criangas obesas tinham a razdo a-tocoferol / (CT +
TGL) estatisticamente menor do que as criangas nao obesas e valores de perfil
lipidico dentro da normalidade, indicando que a obesidade pode interferir nas
concentragdes séricas de vitamina E (STRAUSS, 1999).

Alguns autores apontam também que existe um maior risco de
desenvolver DVE em homens do que em mulheres (ASSANTACHAI;
LEKHAKULA, 2007; CHENG et al., 2005; SHAHAR et al., 1999), justificado
pela presenca de fatores como maior ingestdo de AGPI, maior numero de
fumantes e consumo de &lcool, e maior prevaléncia de desenvolvimento de
doencas cardiovasculares no sexo masculino (DROR; ALLEN, 2011). Porém,
nao foram encontrados dados que confirmassem que a DVE seja predominante
também em crian¢as do sexo masculino.

Outro fator de risco apontado pela literatura para diversas caréncias
nutricionais, como anemia e deficiéncia de vitamina A, é o baixo nivel
socioeconémico (WHO, 1998). Este pode ser determinante por comprometer a
qualidade de alimentacdo e moradia, menor acesso a servicos de saude e
educacdo, e condicdes sanitarias inadequadas (GONDIM et al., 2012;
MIGLIOLI et al., 2013). Contudo, estudos que avaliassem a relacdo direta de
DVE e baixo nivel socioecondmico ndo foram encontrados.

Chama-se atencéo para o fato dos fatores associados a DVE estarem
presentes como determinantes para 0 aparecimento de outros tipos de
caréncias nutricionais, como anemia e deficiéncia de vitamina A. E apesar do
Brasil ainda n&o ter indicativos que essa deficiéncia em criangcas seja um
problema de saude publica, os valores de prevaléncia e fatores associados
apontados em diversos estudos ndo excluem a possiblidade desse problema

ser uma realidade em suas criangas.
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Quadro 2. Média de a-tocoferol sérico e prevaléncia de deficiéncia de vitamina E em criancas
encontrada em estudos transversais

Autores, Ano Local Faixa Amostra Ponto de corte | Média de a-tocoferol sérico e
etaria prevaléncia de DVE
Farrell, Estados | 1-12 anos 39 < 0,5 mg/dL Média a-tocoferol: 0,59 +0,03
Levine, Unidos (< 12 umol/L) | mg/dL
Murphy, 1978
Prevaléncia DVE: 36%
Looker et al., Estados | 4-5anos 307 < 11,6 yumol/L | Média a-tocoferol:
1988 Unidos - 233 - MA: 18,0 £ 0,52 pumol/L
Mexicanos- - PR: 15,2 + 0,55 pmol/L
Americanos
(MA) Prevaléncia DVE:
- 62 Porto- - MA: 10,6%
riquenhos (PR) - PR: 17,3%
Biervliet et al., | Bélgica 0-4 anos 332 < 11,6 ymol/L | Média a-tocoferol:
2001 - 0-1 ano: 139 - Total: 20,9 (18,5 — 23,2) umol/L
- 1-4 anos: 193 - 0-1 ano: 23,2 (18,6 — 30,2)
pmol/L
- 1-4 anos: 18,6 (16,2-23,2)
pmol/L
Prevaléncia DVE: 3,6%
Kim et al;. Estados | 4 a 8 anos 29 < 0,5 mg/dL Média a-tocoferol
2006 Unidos - 15 meninas (<12 pmol/L - Total: 0,45 +0,25 mg/dL
- 14 meninos - Meninas: 0,47 0,22 mg/dL
- Meninos: 0,43 0,29 mg/dL
Prevaléncia DVE: 69%
Fares et al., Tunisia 5-7 anos 6677 < 11,6 pmol/L Média a-tocoferol: 15,9 £ 5,13
2010 - 3278 meninas pmol/L
- 3399 meninos
Prevaléncia DVE: 25,6 %
Augusto, Brasil 4-10 702 < 11,6 pmol/L | Média a-tocoferol: 17,1 pmol/L
Cobayashi, anos
Cardoso, Prevaléncia DVE: 8,8%
2014
Cardoso et Brasil 10-14 521 < 11,6 pmol/L | Prevaléncia DVE: 61,5%
al., 2016 meses

2.5 CONTROLE DA DEFICIENCIA DE VITAMINA E

Entre as estratégias utilizadas para melhorar o estado nutricional de

vitamina E de populagbes em situacdo de risco para essa deficiéncia,

destacam-se a fortificacdo de alimentos e/ou uso de suplementos alimentares

(DROR; ALLEN, 2011). Apesar de ainda realizados em uma parcela pequena

da populacdo, estudos experimentais indicaram que o aumento plasmético de
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a-tocoferol pode ser alcancado por meio de fortificagdo de alimentos e
suplementacdo, em forma de capsulas ou xarope. Com base na mesma
composicao de vitamina E, a suplementacao alimentar mostrou-se mais efetiva
em relacdo a fortificagdo na melhoria da circulagcdo de a-tocoferol, tendo
também melhor aceitagdo (LEONARD et al., 2004).

Smuts e colaboradores (2005), realizaram estudo de base populacional
com 1134 criancas de seis a 11 meses de idade na Indonésia, Vietnam, Africa
do Sul e Peru, utilizando suplementacéo de vitaminas e minerais (vit. A, D, E,
K, C, B-1, B2, B6, B12, niacina, folato, ferro, zinco, cobre e iodo). As criancas
foram alocadas em: grupo placebo, grupo com suplementagcdo semanal de
multinutrientes, grupo com suplementacdo diaria de multinutrientes e grupo
com suplementacao diaria de ferro. Os resultados mostraram gue 0 grupo com
suplementacao diaria de multinutrientes teve um ganho de peso maior que 0s
outros grupos, e que também foi o tratamento mais eficaz na melhora das
concentracfes séricas de tocoferol naqueles com baixas concentracdes desse
micronutriente.

No Brasil ndo h4 um programa ou estratégia governamental que tenha
por finalidade especifica o combate a DVE, porém algumas iniciativas de
combate a caréncias nutricionais podem contribuir para a prevencdo da
deficiéncia desse micronutriente no publico infantil. Uma dessas iniciativas € a
“Estratégia Nacional para Promog¢ao do Aleitamento Materno e Alimentacao
Complementar Saudavel no Sistema Unico de Saude (SUS) - Estratégia
Amamenta e Alimenta Brasil”, langcada pelo Governo Federal em 2012 (MS,
2013). Esta estratégia tem como foco tanto a promocdo do aleitamento
materno quanto a alimentacdo saudavel e a formacdo habitos alimentares
saudaveis desde a infancia (MS, 2013), contribuindo dessa forma para a
diminuicdo das caréncias nutricionais em lactentes.

Os orgédos do Ministério da Saude responséaveis pela formulagdo das
acOes dessa estratégia incluem a Coordenacdo-Geral de Alimentacdo e
Nutricdo (CGAN/DAB/SAS) e Area Técnica de Salde da Crianca e Aleitamento
Materno (ATSCAM/DAPES/SAS), que colaboram com iniciativas para a
atencao integral da saude das criancas. O principio dessa estratégia baseia-se
na educagdo permanente em saude por acbes de formacdo de tutores e

oficinas de trabalho na Unidade Basica de Saude (UBS), para desenvolver
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atividades tedricas e praticas, leituras, discussdes de texto, troca de
experiéncia, dindmicas de grupo, conhecimento da realidade local, sinteses e
planos de ac¢éo (MS, 2013).

Paises em desenvolvimento, como Bolivia e Peru, tém adotado
estratégias de suplementacdo em p6é de micronutrientes, tendo resultados
eficazes na prevengdo e combate as caréncias nutricionais (HAYES;
PRONCZUK; PERLMAN, 2011). No Brasil, o Ministério da Saude lancou em
2014 a “Estratégia de fortificacdo da alimentagao infantil com micronutrientes
em po — NutriSUS” com objetivo de potencializar o desenvolvimento infantil
integral, prevenir e controlar a anemia e outras caréncias nutricionais
especificas na infancia (MS, 2015).

O NutriSUS esta sendo implantado em diversas creches de municipios
brasileiros participantes do Programa Saude na Escola (PSE), e sua estratégia
baseia-se na adicdo de um pd com vitaminas e minerais em uma das refei¢cbes
oferecidas para as criancas diariamente. O contetudo é embalado em forma de
saché que contém 15 micronutrientes, sendo 5mg de a-tocoferol, devendo ser
acrescentado e misturado as preparacdes alimentares. A crianca devera
receber 60 sachés no periodo de 90 dias (média de 1 saché/dia) (MS, 2015),
garantindo assim, a ingestdo diaria de a-tocoferol necesséaria para o
desenvolvimento de suas fun¢des biolégicas no organismo.

Conforme estudo realizado no Brasil, no estado do Acre, com 702
criangas de 4 a 10 anos, o percentual de DVE encontrado foi de 8,8%,
utilizando ponto de corte < 11,6 pmol/L. E apesar de ndo se ter notificado a
prevaléncia de DVE em lactentes brasileiros, acredita-se que esse percentual
sera mais elevado, pois essas criancas tém necessidades aumentadas de
energia, macro e micronutrientes por decorréncia do intenso periodo de
crescimento e desenvolvimento neurolégico e muscular nos primeiros anos de
vida, sendo a vitamina E é de suma importancia durante esse periodo. Diante
disso, faz-se necessaria a elaboracao de politicas publicas que atendam a essa
deficiéncia nesse publico alvo.

Baixos valores séricos desse micronutriente em criancas Vvém
despertando a curiosidade de pesquisadores internacionais, que encontraram
dados que indicam que tal deficiéncia pode vir a ser um problema de saulde

publica caso ndo prevenida e tratada corretamente. Dessa forma, entende-se a
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necessidade de realizacdo deste estudo, a fim de identificar o estado
nutricional de vitamina E em uma amostra de usuéarios da Atencdo Basica do
SUS de Goiania, e identificar os fatores demograficos e nutricionais que estao
associados as concentracfes séricas desta vitamina em criancas.

Sendo assim, a pergunta norteadora que orientou essa pesquisa foi:
“Quais foram os fatores associados ao estado nutricional de vitamina E em

criancas usuarias da Atencao Basicas de Saude de Goiania-GO?”
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OBJETIVOS

3.1 OBJETIVO GERAL

Avaliar os fatores associados ao estado nutricional de vitamina E em

lactentes atendidos na Atencéo Basica de Saude de Goiania-GO.

3.2 OBJETIVOS ESPECIFICOS

Estimar a ocorréncia de DVE em amostra de criancas de 11 a 15 meses de
idade utilizando diferentes pontos de corte;

Avaliar o consumo alimentar da populacdo estudada por meio de um
recordatorio de 24h;

Avaliar a associacdo dos fatores socioecondmicos, demogréficos,
antropometricos, ambientais, bioquimicos, de aleitamento materno e

consumo alimentar com a concentragio sérica de a-tocoferol,
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4 MATERIAL E METODOS

4.1 ESTUDO MATRIZ

O presente estudo faz parte de um ensaio clinico pragmatico intitulado
“Efetividade da fortificacdo caseira com vitaminas e minerais na prevengao da
deficiéncia de ferro e anemia em criancas menores de um ano: estudo
multicéntrico em cidades brasileiras”, realizado em quatro cidades brasileiras
(Goiania, Olinda, Rio Branco e Porto Alegre) (CARDOSO et al.,, 2016). O
estudo matriz teve por objetivo avaliar a efetividade da fortificacdo caseira com
vitaminas e minerais na prevencdo da anemia e da deficiéncia de ferro em
criancas de seis a 15 meses de idade. Em Goiania a pesquisa foi desenvolvida
nos dois modelos de atencédo de rede béasica de salde: Unidades de Saude
Tradicionais e Estratégia Saude da Familia (ESF).

A cidade de Goiania tem aproximadamente 1.300.00 habitantes, sendo
cerca de 84.400 criangcas menores de cinco anos de idade (BRASIL, 2010).
Seu sistema de saude contempla sete Distritos Sanitarios (DS). A pesquisa
teve seus dados coletados entre usuarios de 12 unidades de saude: Centro de
Atencdo Integral a Saude (CAIS) Campinas, CAIS Amendoeiras, Centro(s)
Integrado(s) de Assisténcia Médico Sanitaria (CIAMS) Pedro Ludovico, CIAMS
Urias Magalh&des, CIAMS Jardim América, Unidade de Atencdo Bésica Saude
da Familia (UABSF) Itatiaia, UABSF Cachoeira Dourada, UABSF Recanto do
Bosque, UABSF Parque Tremendao, UABSF Guanabara |, UABSF Parque
Santa Rita, e UABSF Leste Universitario. Estas unidades de saude atenderam
aos seguintes critérios: maior nimero de atendimentos a criangas na faixa
etaria necesséaria para o estudo; maior numero de pediatras (unidades
tradicionais) ou clinicos gerais (ESF) e presenca de farmacia para estoque e
dispensacédo dos sachés.

Para o calculo amostral do estudo principal considerou-se como
desfecho principal o aumento da concentracdo meédia de hemoglobina
sanguinea, com poder de teste de 95% e nivel de significAncia de 5%
(bicaudal), o que resultou em um “n amostral” de 105 criangcas em cada grupo
(controle e intervencéo) para identificar a diferenca de 6 g/L entre médias de
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hemoglobina, com estimativa de desvio-padrao de 12 g/L. Houve acréscimo de
30% para cobrir perdas de seguimento. O tamanho amostral final estipulado
para cada grupo foi de 135 criancas em cada grupo, sendo que Goiania
necessitou do dobro da amostra por abranger os dois modelos de Atencao
Béasica de Saude, totalizando 540 criangas, subdivididas em grupo controle e
intervencdo. As criangcas do grupo intervencdo receberam suplementacdo de
vitaminas e minerais por seis meses. Os dois grupos foram comparados
quando as criancas tinham idade entre 11 e 15 meses (CARDOSO et al.,
2016).

4.2 DELINEAMENTO E AMOSTRAGEM

A pesquisa em questao trata-se de um estudo transversal com criangas
do grupo controle, de ambos os sexos, atendidas na rede de Atencdo Basica
de Saude, moradoras da area de abrangéncia das UBS de Goiania-GO
selecionadas para o estudo. As criangas excluidas da pesquisa foram as
portadoras de malaria, HIV+, tuberculose, hemoglobinopatias, gemelares, ou
gue estivessem anémicas ou em tratamento da anemia no momento do
recrutamento (CARDOSO et al., 2016).

Foram inscritas 303 criancas do grupo controle, porém foram
contabilizadas 75 perdas, com 62 criangas sem realizar a coleta de sangue por
desisténcia dos pais, 5 perdas de contato com o responsavel pela crianca, 3
criancas que ultrapassaram a faixa etaria estudada, e 5 criancas que nao
tiveram amostra de sangue suficiente para avaliagdo do a-tocoferol sérico,
resultando em uma amostra final de 228 criancas. O calculo amostral a
posteriori mostrou que esse tamanho de amostra permitiu identificar uma
associacdo das variaveis independentes com as categorias de DVE, e
apresentou um poder de 80%, com a de 0,05 e um B de 0,20 (KOLB;
CUMMINGS, 1988).
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4.3 COLETA DE DADOS

A coleta de dados foi realizada nos meses de junho de 2012 a fevereiro
de 2013. Uma equipe previamente capacitada e padronizada composta por
nutricionistas e alunos de graduagcdo em Nutricdo aplicaram 0s questiondrios e
aferiram as medidas antropométricas (HABICHT et al., 1974).

A busca pelas criancas foi feita nas unidades de saude, sala de espera
de consultas com pediatras ou clinicos gerais, sala de vacina ou visitas
domiciliares. O contato inicial se deu com pais ou responsaveis pelas criancas,
sendo aplicado um questionario de triagem (Apéndice B), e caso a crianca
fosse elegivel para o estudo era feita a assinatura do Termo de Consentimento
Livre e Esclarecido (TCLE) (Apéndice C).

Posteriormente, foi realizada uma entrevista utilizando questionario
estruturado para se obter as informacbes sobre fatores demograficos,
socioeconémicos, maternos e familiares, condicbes de salde da crianca,
aleitamento materno, alimentacdo, morbidades e uso de suplementos
(Apéndice D). A coleta de sangue foi agendada no dia da entrevista, e

realizada em um prazo maximo de duas semanas.

4.4 AVALIACAO ANTROPOMETRICA

A avaliacdo antropométrica foi realizada conforme procedimentos
padronizados por Lohman, Roche, Martorel (1988), e considerou o valor médio
de duas medicbes. Para afericio da massa corporal foi utilizada balancga
eletronica da marca WISO, modelo W-835, com capacidade de 180 kg e
graduacéo de 100g. A medida de massa corporal foi obtida com a crianga no
colo do responsavel e em seguida, foi descontado o peso do mesmo. O
comprimento foi avaliado por meio de infantbmetro portatil da marca Sanny,
modelo ES-2000, com extensdo de um metro e precisdo de 1 mm. As criancas
foram medidas em decubito dorsal em superficie lisa e o valor foi registrado em

centimetros.
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Avaliou-se o estado nutricional pelos indices Comprimento/ldade (C/l) e
indice de Massa Corporal/ldade (IMC/I), expressos na forma de escore z,
calculados no programa WHO Anthro versao 3.2.2 (WHO, 2011).

4.5 AVALIACAO BIOQUIMICA

As amostras de sangue foram coletadas nas Unidades de Salde, no
Laboratério Padrédo ou em visita domiciliar, conforme a preferéncia do
responsavel e/ou disponibilidade do local. Foram coletadas amostras de até 10
mL de sangue venoso das criancas, no inicio da manha, com jejum minimo de
trés horas.

O volume de sangue obtido foi distribuido em dois tubos de ensaio: a)
tubo seco para obtencdo do soro; b) tubo com &cido etilenodiamino tetra-
acético (EDTA) para obtencdo do plasma. Apds centrifugacdo e separacao do
plasma e do soro, ambos foram congelados e mantidos a -70°C, e
transportados para o laboratério de Nutricdo Humana do Departamento de
Nutricdo (FSP/USP) (CARDOSO et al., 2011).

As analises da concentracdo sérica de a-tocoferol e retinol foram
realizadas por cromatografia liquida de alto desempenho em fase reversa
(HPLC-110, Hewlett-Packard, Estados Unidos) no Vitae — Cromatografia
Liquida em Analises Clinicas Ltda, em S&o Paulo. A concentracdo de
hemoglobina sanguinea foi feita no momento da coleta, utilizando
hemoglobinbmetro portatil da marca Hemocue. A determinac@o de proteina C
reativa foi feita por método ultrasensivel (quimioluminescéncia), conforme
recomendacdo da OMS (WHO, 2001). A determinagdo da concentracao sérica
de &cido folico e vitamina B12 foi realizada por técnica de quimioluminescéncia
(kits PerkinElmer, Wallac Oy, Turku, Finland).

4.6 AVALIACAO DO CONSUMO ALIMENTAR

O consumo alimentar foi avaliado por meio de recordatério de 24 horas,

aplicado no dia da coleta de dados. A mae ou responsavel foi interrogada com
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a seguinte pergunta: “Quais alimentos ou bebidas a crianca comeu ou bebeu
no dia anterior?”, do momento em que acorda até a hora de dormir, e se
costuma consumir ou beber algo durante a noite. As quantidades de alimentos
relatadas em medidas caseiras foram convertidas em equivalentes em gramas
ou mililitros, utilizando-se tabelas especificas (NEPA; 1996; REIS; NAVES,
1998). As preparagOes citadas foram desmembradas em ingredientes para
calculo de valor nutricional, e os alimentos industrializados que ndo constavam
nas tabelas foram inseridos no programa considerando as informacdes
nutricionais do fabricante.

O volume de leite materno ingerido foi calculado por meio da equacao
proposta por Drewett e colaboradores (1989). Esta considera o numero de
mamadas em 24 horas combinado com a idade da crianca, oferecendo o
volume de leite materno consumido (Y = 489 + 0,63X1+ 13,45X2). Nessa
equacao o Y representa o volume do leite materno, X1 € a idade da crianca em
dias e X2 é o numero de mamadas).

Para o calculo dos recordatorios foi utilizado o software Dietwin
Profissional Plus utilizando, preferencialmente, a Tabela Brasileira de
Composicdo de Alimentos (TACO) (NEPA, 2011), cujos dados foram
complementados com a Tabela de Composicdo de Alimentos (PHILIPPI, 2013).
Os alimentos industrializados que nao tinham dados relatados nas tabelas
foram inseridos no software, conforme informagdes fornecidas pelo fabricante.
Tal célculo permitiu conhecer a quantidade de vitamina E (mg) ingerida pelas
criancas.

Para se anular o efeito da energia sobre o nutriente, utilizou-se o0 método
do nutriente residual, ajustando o consumo de a-tocoferol pelo consumo
energético (WILLETT; STAMPFER, 1998). Para realizacdo do calculo,
transformou-se a variavel consumo a-tocoferol em logaritmo, pois a mesma nao
apresentava distribuicdo normal, e posteriormente utilizou-se seu exponencial
apos o ajuste da energia.

O célculo do nutriente ajustado foi realizado por meio das equacgdes
descritas abaixo (WILLETT; STAMPFER, 1998):

1) Determinacgé&o do nutriente estimado (Ye)
Ye = B0 + B1 * energia individual

OBS: B0 e B1 s&o os coeficientes da regressao linear
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2) Determinacéo do residuo (Yr)

Yr=Yo-Ye

OBS: Yo é o nutriente bruto e Ye, o nutriente estimado
3) Determinacéo da constante (Yc)

Yc =30 + B1 * energia média do grupo

4) Determinacgao do nutriente ajustado (Ya)
Ya=Yr+Yc

Para se calcular a ingestdo de Oleo dessas criancas, foi utilizada a
recomendacdo de 3g de Oleo vegetal para cada 100g de alimento cozido,
conforme recomendacédo do Guia Alimentar para Criancas Menores de Dois
Anos (MS, 2005).

4.7 VARIAVEIS ESTUDADAS

Variavel dependente

A variavel dependente foi a concentracdo sérica de a-tocoferol em
pmol/L. Adicionalmente, a determinacdo da DVE nas criangas foi feita para

concentragdes séricas de a-tocoferol abaixo de 11,6 pmol/L (IOM, 2000).

Variaveis independentes

Demogréficas:

e Sexo da crianca: masculino, feminino;

e Idade da crianca: em meses;

¢ Idade da mé&e: em anos;

e Estado civil materno: com companheiro, sem companheiro;

e Escolaridade materna: anos de estudo.

Socioeconbmica

e Renda per capita: em reais;
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e Recebimento de Bolsa Familia e/ou outros beneficios financeiros: sim, nao;

Condicdes de habitacdo:

e Tratamento de agua para beber: inadequado (n&o tratada ou clorada) e

adequado (filtrada, fervida ou mineral).

Condicdes de nascimento:

e Numero de consultas pré-natal;
e Peso ao nascer (kg);

e Comprimento ao nascer (cm).

Aleitamento materno:

¢ Em aleitamento materno no periodo da coleta de dados: ndo, sim.

Estado Nutricional:

e Comprimento/ldade (C/l): expresso em escore z;

e indice de Massa Corporal/ldade (IMC/l): expresso em escore z, e
classificado em magreza (< -2), eutrofia (= -2 e < +1), risco de sobrepeso (>
+1 e < +2), sobrepeso e obesidade (> +2) (WHO, 2006).

Avaliacdo bioguimica:

e Hemoglobina (hemocue - g/L);
e Proteina C-reativa (mg/L);

e Retinol (umol/L);

e Acido félico (nmol/L);

e Vitamina B12 (pmol/L).

Alimentacdo (célculo do recordatério de 24h):

e Consumo diario de energia (kcal);
e Consumo de carboidratos, proteinas, lipideos e a-tocoferol ajustados pelo
consumo energeético;

e Consumo de 6leo vegetal (g).
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4.8 PROCESSAMENTO E ANALISE DOS DADOS

Os dados foram digitados com dupla entrada no programa Epi-Info 6.04
e posteriormente avaliados no programa estatistico Stata™ 12.0.

A verificagdo de normalidade das variaveis foi feita por meio do teste de
Shapiro Wilk. As variaveis categoricas foram expressas em frequéncias
absolutas e relativas, as variaveis continuas com distribuicdo normal em média
e desvio-padrdo, e variaveis continuas com distribuicdo ndo normal em
mediana e intervalo interquartil (percentil 25 - 75).

As associacdes das variaveis pesquisadas com a DVE foram analisadas
por meio de teste de qui-quadrado de Pearson para variaveis categoricas, teste
T de Student para variaveis continuas com distribuicdo normal, e teste de
Mann-Whitney variaveis continuas sem distribuicdo normal.

A fim de se determinar o efeito das varidveis independentes sobre o
desfecho estudado, foram utilizados modelos de regresséo linear multiplos com
selecdo hierarquica de variaveis, como proposto por Victora et al., (1997).
Nesse tipo de modelo as varidveis foram agrupadas em blocos e ordenadas
conforme sua atuacdo sobre o desfecho. Foi elaborado a priori um modelo

tedrico de determinacdo da DVE, conforme descrito na Figura 3.

: Ajustado por : Socioecondmicos: (renda per capita,
X Idade e Sexo ' recebimento de Bolsa Familia)

Demograficos (méae): Habitacgao: Nascimento: n consultas pré-
idade, estado civil, tratamento de agua natal, peso ao nascer,
escolaridade para beber comprimento ao nascer

Fatores relacionados a crianca

Estado nutricional: ClI, Condi¢cdes de nascimento: em
IMC/I aleitamento materno
Bioquimica: hemoglobina, Proteina C Alimentar: consumo de a-tocoferol
Reativa, retinol, acido folico, vitamina B12 ajustado pela energia

a-TOCOFEROL SERICO

Figura 3. Modelo tedrico hierarquizado na determinagdo de concentragcdo sérica de o-
tocoferol em lactentes atendidos na Atencao Bésica de Saude de Goiania-GO.
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Como a variavel desfecho néo teve distribuicdo normal, a concentracao
sérica de a-tocoferol foi convertida em logaritmo. A partir dai a avaliacdo da
relacdo entre as varidveis independentes com o desfecho foi ajustada por sexo
e idade da crianca, e iniciou-se por meio do modelo de regressao linear
simples, selecionando aquelas com p < 0,20. Em seguida, as variaveis
selecionadas foram testadas no modelo multiplo a partir do bloco mais distal
para 0 mais proximal, mantidas nos modelos seguintes as variaveis com
valores de p<0,10 no teste de Wald. As variaveis que apresentaram p>0,10
foram testadas individualmente para verificar se sua presenca no modelo teria
interferéncia em mais de 10% no coeficiente beta. Considerou-se fator
associado a concentragao sérica de a-tocoferol as variaveis do modelo final

gue apresentaram valor de p<0,05.

4.9 ASPECTOS ETICOS

O projeto matriz foi aprovado pelo Comité de Etica em Pesquisa da
Faculdade de Saude Publica da Universidade de Sao Paulo com protocolo de
n° 2291/2013 (Anexo B) e pelo Comité de Etica em Pesquisa da Universidade
Federal de Goias (Anexo C), com o protocolo de n® 065/12. A coleta de dados
foi precedida da anuéncia da Secretaria Municipal de Saude de Goiania, Goias
(Anexo D). O projeto estd em conformidade com a Resolucdo 196 de 10 de
outubro de 1996, do Conselho Nacional de Saude.

O TCLE foi assinado pelo responsavel pela crianca apds explicacdo dos
objetivos e beneficios da pesquisa, sendo também informados sobre a
possibilidade de desisténcia de participacdo na pesquisa em qualquer
momento da coleta de dados, sem prejuizo no acompanhamento no servico de
saude.

Os resultados dos exames bioquimicos foram entregues aos pais ou
responsaveis pela crianga, os quais foram orientados a procurar o servico de
saude para avaliagdo médica caso a crianca apresentasse dados bioquimicos

ou antropomeétricos alterados.
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INTRODUCTION

Vitamin E is a fat-soluble vitamin, likewise an antioxidant function in the
body [1], also the maintenance of the immune system by altering the flow of
immune cells membrane, which prevents the self-destruction of neutrophils
during oxidative stress [2, 3, 4]. Their main food sources are vegetable oils
[sunflower, canola and corn], nuts [almond, hazelnut, pistachio, Brazil nut],
whole grains and dark green vegetables [5].

Vitamin E deficiency (VED) is diagnosed when the concentration of a-
tocopherol is below <11,6 pmol/L/L [6]. The main reasons presented as causes
for their appearance are low intake of foods containing vitamin E [7], the
existence of obesity [8, 9] and adverse socioeconomic conditions [10, 11],
furthermore the presence of fat malabsorption syndromes, and genetic defects
in the function of the a-tocopherol transfer protein (a-TTP) [12]. In the long-term
VED can cause both neurological and muscle damage, such as progressive
peripheral neuropathy [13], ataxia and muscle weakness [14], and retinal
damage likely to cause blindness [15], in both adults and children, particularly
those with less than 24 months of age.

In developed countries such as the United States, 307 children aged 4 to
5 years had a prevalence of 13,9% VED [16], while in Tunisia, 6677 children
aged 5 to 7 years showed prevalence of DVE 25 6% [17], in both cases the cut-
off point was< 11,6 pmol/L.

In addition, knowing that low serum concentrations of a-tocopherol may
bring harm the health of children, and studies that assess the factors associated
with this condition in Brazil are still scarce those who investigated the nutritional
status of vitamin E in children under two years of age. The aim of this research
IS to evaluate the factors associated with the nutritional status of vitamin E in

infants users of the Public Health Center in Goiania-GO.

MATERIAL AND METHODS

First of all, the data provided in this study are part of a pragmatic clinical

trial named "Effectiveness of home fortification with vitamins and minerals in
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iron deficiency prevention and anemia in children under one year of age: a
multicentric study in Brazilian cities" carried out in four Brazilian cities (Goiania,
Olinda, Rio Branco and Porto Alegre) [18]. This study was cross-sectionally
designed and covered a sample of 288 children 11 to 15 months of primary
research control group of both genders, attending the Public Health Center
[PHN] as well as residents of the area covered by Public Health Center (PHN)
in Goiania-GO were selected for the study. Children with malaria, HIV+,
tuberculosis, hemoglobinopathies, twins, anemic ones or being treated for
anemia at the moment of recruitment were excluded.

The sample calculation carried out for the main study expected a 210
children sample to the center of Goiania, with 30% addition to possible losses
and refusals resulting in a sample of 270 children. In the control group 303
children were enrolled, 75 losses (62 failed collecting blood due to parental
refusal, five contact rupture with people in charge of the children, three
exceeded the age group covered, and five who did not have enough blood
sample for evaluation of serum a-tocopherol), and a final sample of 228
children. Subsequent calculations showed that this sample size enables to
identify an association of about 0,20 between the independent variables and the
outcome, with a of 0,05 and 8 of 0,20 [19].

Data collection was accomplished from June 2012 to February 2013 by a
previously trained and standardized team staffed with nutritionists and
undergraduate nutrition students. The recruitment of children took place in
health unities by selecting the ones who have seen pediatricians or general
practitioners frequently, in vaccine room or through home visits. Once the first
contact with the parents or guardians of the children was made a screening
questionnaire was applied. In case the child was eligible for the study the
responsible person would therefore sign the Free Informed Consent Form.
Next, a structured questionnaire was applied in order to obtain information on
demographic, socioeconomic, maternal and family health of the child,
breastfeeding, food consumption, morbidity and use of supplements. Blood
collection was scheduled on the day of the interview, and held in a maximum
period of two weeks.

Body mass and height measurement were performed according to

standard procedures [20], therefore the average of the two measurements was
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considered. In order to measure body weight a WISO electronic scale was
used, W-835 model and with a capacity of 180 kg and 100 g graduation. and
was obtained with the child on parents’ cleavages and then the same mass was
deducted. The length was assessed by Sannyportable infantometer (model ES-
2000, Sanny, Los Angeles, USA), ES-2000 model, with a length of one meter
and a precision of 1 mm. The children were measured in supine position on a
smooth surface and the value was recorded in centimeters. To assess the
nutritional status evaluated the indexes length/height-for-age (HAZ), and Body
Mass Index/age (BMI/A), expressed as z score, calculated at the WHO Anthro
software version 3.2.2 [21].

Additionally, blood collection was carried out in the Health Units, enlisted
laboratory or home visits, according to parents’ or guardians’ preferences.
Samples up to 10 mL of venous blood of children were collected early in the
morning, with a minimum of three hours fasting. Analysis of serum retinol and a-
tocopherol were performed by high performance liquid chromatography in
reverse phase (HPLC-1100, Hewlett-Packard, Palo Alto, California, United
States). The blood hemoglobin concentration was observed at the time of the
collection, using the HemoCue portable hemoglobinometer mark [Hb 301,
Angelhon, Sweden]. The determination of C-reactive protein was made by
ultrasensitive method (IMMAGE Immunochemistry System, Beckman Coneta,
Brea, United States) [22]. The determination of serum folic acid and vitamin B12
was performed by chemiluminescence )PerkinElmer kits, Wallac Oy, Turku,
Finland).

Dietary intake was assessed by a 24-hour recall, applied according to the
technique of multiple passes [23, 24]. The quantities of food have been reported
in household measures and converted into equivalent in grams or milliliters,
using specific tables [25, 26]. The calculation of breast milk volume considered
the number of feedings in 24 hours combined with the age of the child,
providing the volume of consumed milk (Y = 489 + 0,63X1+ 13,45X2) and Y is
breast milk volume, X1 is the child's age in days and X2 is the number of
feedings [27].

The dietary records were calculated in DietWin Professional Plus
software preferably based on the Brazilian Table of Food Composition (TACO)

[28]. Through this calculation the energy intake, carbohydrates, proteins, lipids
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and vitamin E for children were evaluated. As for eliminating the effect of energy
on the nutrient, the residual nutrient method was used for adjusting
consumption carbohydrates, proteins, lipids and a-tocopherol by energy intake
[29]. The calculation of the oil intake was carried out as recommended by the
Food Guide for Children Under Two Years [30].

Moreover data were double entered in Epi-Info 6.04, and subsequently
evaluated in the Stata™ 12.0 statistical program. Normality verification of
variables was obtained by using the Shapiro-Wilk test. Categorical variables
were indicated in absolute and relative frequencies, the continuous variables
with normal distribution were indicated as though average and standard
deviation, including continuous variables with non-normal distribution expressed
as median and interquartile range (percentile 25-75). The associations of
variables studied with the VED were analyzed by chi-square test of Pearson for
categorical variables, student's T test for continuous variables with normal
distribution, and Mann-Whitney test continuous variables without normal
distribution.

The dependent variable was the serum concentration of a-tocopherol in
pmol/L, and the determination of VED was done in children with serum a-
tocopherol <11.6 pmol/L [6]. To determine the effect of independent variables
on the outcome studied, we have used a multiple linear regression model with
hierarchical selection of variables [31]. A theoretical model was drawn up and
grouped into three blocks, the variables were distributed as its effect on the
outcome serum a-tocopherol.

The first set included socioeconomic variables [per capita income and
receiving Child Benefit], the second one by demographic variables [maternal
age, maternal marital status and maternal education background], housing
[water treatment for drinking] and birth [number pre-natal consultations, birth
weight, birth length], finally the third set covered variables related to the child,
such as anthropometric variables (content HAZ and BMI/Age), breastfeeding,
biochemical (hemoglobin, C-reactive protein , retinol, folic acid, vitamin B12)
and feeding (consumption of a-tocopherol adjusted for energy). All sets were
adjusted according to the gender and age of the children.

By not presenting normal distribution the outcome variable "serum a-

tocopherol" was transformed into logarithm. The evaluation of the relation
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between the independent variables and the outcome was sent by linear
regression adjusted for age and gender of the children, the variables with p
<0,20. Thus, they were tested in a multiple model from the most distal set to the
more proximal, held in the following models variables with p values <0,10 in the
Wald test. Variables that showed p20,10 were tested individually to verify iftheir
presence in the model would have interference by more than 10% in the beta
coefficient. It was considered a factor associated with serum concentration of a-
tocopherol log the variables of the final model that presented significance level
<5%.

To conclude, the matrix project passed the Research Ethics Committee
of the Public Health School of Sdo Paulo University n°® 2291/13 protocol and
registered at the Ethics Committee of Federal University of Goias, protocol n°
065/12. Data collection was preceded by the approval of the Municipal Health

Secretariat of Goiania, Goias.

RESULTS

The survey comprised a sample of 228 children, 115 boys (50,4%), with
an average age of 13 months-old. The per capita income had an average of 300
reais, as for 83,8% of families did not receive the Child Care Benefit. The
average mothers’ age was 27 years-old, 78,9% of mothers lived with a partner,
and the average studied counted 11 years. Households of 78,9% had proper
treatment of drinking water. The average birth weight was 3,24 + 0,48 kg and
the average birth length 50 cm. The HAZ had a mean score of 0,91, 68,9% of
children were normal weight according to BMI/A, and 53,9% of children were
breastfed during the study period. The serum concentration of a-tocopherol had
a median of 3.6 umol/L, the mean hemoglobin at 12,5 + 0,94 g/dL and retinol
median was 1,3 umol/L (Table 1).

Data on the daily food intake of the children studied is shown in Table 2.
79,9% of the sample consumed two salty meals, 53,1% drank milk once to 3
times, 55,3% consumed 1 to 3 fruits, 48,0% did not consume vegetables, and
76,6% did not have soup, and 40,6% ate meat twice times. The only variable

that showed a statistically significant difference between the groups of children



55

with and without VED was meat consumption frequency. Children who ate meat
twice a day tended to lower occurrence of VED (77,5%) compared to those who
did not consume meat or did it only once a day (86,9%) (p = 0,018). The
occurrence of VED in the sample was 82,0%.

In addition, linear regression analysis of each independent variable on
the log of serum concentration of a-tocopherol, adjusted for gender and age of
the children, the variables with p <0,20 were per capita income, receiving Child
Care benefit, mothers’ age and maternal education level, treated water for
drinking, PCR, retinol, folic acid, and consumption of a-tocopherol adjusted by
energy (Table 3).

Maternal education levels and retinol have shown a positive association
with the log of serum a-tocopherol. Noticeably for each full years of maternal
education and each retinol unity lead to an increase of 0,168 pumol/L and 0,890
pmol/L at log serum a-tocopherol, respectively, while each family that received
Child Care Benefit had decreased to 0,145 umol/L at log serum a-tocopherol.
Amongst the variables that interfere with the concentration of a-tocopherol,

retinol (8 = 0,339) showed the highest outcome effect.

DISCUSSION AND CONCLUSION

In the present study maternal education level and retinol was positively
associated with the concentration of serum a-tocopherol, and negative
association with receiving Child Care benefit. In determining the occurrence of
VED in this population, it was also observed the cut point <11.6 pmol/L
frequency found was 82%.

While determining the occurrence of DVE in this population, noticeably
the results found covered most part of the target population, which can be seen
in a research carried out in the United States with 39 children aged 1 to 12,
found a prevalence of VED 36% of the sample [32]; likewise in Belgium, in a
study that evaluated 332 children aged O to 4 years the prevalence of VED
found was 3,6% [33]. In Brazil, though, a study that evaluated 702 preschoolers
and schoolchildren from 4 to 10 years, found VED with frequency of 8,8% [34].

Whilst evaluating VED in all research centers, the percentage found was 61,5%
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[18], which shows that this deficiency had high incidence in children users of the
Unified Health System (UHS) in other regions of the country. There were no
other national studies evaluating VED in children under two years of age.

Hence, the high VED values observed in this study were not expected.
The high occurrence of VED in this population may partly be explained by the
low consumption of dietary sources of this vitamin. It was detected that the
median a-tocopherol consumption of children with VED was 4,3 mg, which is
below the intakes for this age group (5 - 6 mg/day) [6].

Such profile can be noted in a survey in Singapore with 277 children
under 16 years old, within which 45 children from 1 to 3 years of age had 100%
of inadequate intake of vitamin E [35]. These data are worrying due to poor
nutrition in dietary sources of vitamin E that cause a decrease in antioxidant
defense and enhance the risk of developing diseases such as cardiovascular
disease [36].

In order to support this hypothesis, food consumption data of these
children showed that most of them do not consume any kind of vegetable in
daily basis, while the consumption of milk and flour is high in this population.
The vegetables group concentrates much of the dark green vegetables,
considered good sources of vitamin E. The findings reproduce a reality already
found in other studies, such as those carried out with 4322 Brazilian children 6-
59 months of age, and 45% of central-western children did not consume leafy
greens [37].

As for the consumption of vegetable oil according to the range
recommended by the Dietary Guidelines for Children Two Years Minor (one
portion - 4 g/day) [30], its intake is considered adequate intake for children in
the age group studied.

Nevertheless, since the majority of the population uses soybean oil in
their food preparations, and that has the lowest a-tocopherol content compared
to other types of oil, greater amounts intakes would be necessary to achieve
vitamin recommendation confronting the healthy eating recommendations for
this age group. Thus, it is important to increase incentives in nutrition education
to parents and guardians so that vitamin E food sources are inserted in the

feeding of these children since the beginning of complementary feeding.
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The variable meat consumption presented a statistically significant
difference compared to their percentage among the groups according to the
concentration of a-tocopherol. This result does not provide information to
explain the high incidence of VED, because meat was not a good source of
vitamin E.

On the subject of the factors associated with the nutritional status of
vitamin E, this study found that maternal education level and serum retinol
concentration were positively associated with the concentration of serum a-
tocopherol, and a negative association regarding Child Care Benefit. This
association with the Child Care Benefit should be interpreted with much caution,
since the receiving period has not been investigated; therefore it limits the
investigation of the results observed. It is more suitable to interpret this result
as an income proxy since this program performs direct transfer of income to
families living in poverty and extreme poverty.

Accordingly families that receive Child Care benefit have a higher risk of
food insecurity and social vulnerability, consequently unfavorable financial
conditions for the acquisition of healthy foods [38], among them, food source of
vitamin E. This income duality and healthy eating is described in several studies
that claim that low family income makes it difficult to purchase and access to
better nutritional quality, and leads to higher rates of deficiency diseases, mainly
related to micronutrients [39].

Maternal level of education had a positive association with serum
concentration of a-tocopherol, however has not been investigated similar
association in other specific studies for vitamin E. It is proven that the higher
maternal education level has a direct influence on better employment
opportunities and wages, providing the family with a more favorable purchasing
power [39], better sanitation and regular access to health [40].

Education also affects the maternal reproductive behavior related to low
fertility, reproduction in low-risk ages, and longer birth intervals [41]. Maternal
level of education can also influence the changes in women’s individual
behavior which allow them to be better educated and independent, to have
greater discretion over financial resources [42]. Therefore, investment in
maternal education level, ensures effectively preventing nutritional deficiencies
such as VED.
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The serum concentration of retinol was also positively related to the
concentration of a-tocopherol. Such an association is justified because vitamins
A and E are fat-soluble, involved in several important biological processes, such
as immunity, protection against tissue damage, reproduction, growth and
development [43, 44], and very important in the initial life phase, as used in the
prevention and treatment of diseases such as cardiovascular and cancer [45,
46].

Within the context of prevention, it is important to expand the VED
responsibility for all spheres of government, through increased investment in
free and quality education, giving parents greater access to healthy food on
information for children, as well as improve the family income.

In conclusion, the a-tocopherol serum concentration was positively
associated with maternal education level and serum retinol and can directly
influence the occurrence of VED in this population. The results will encourage
further studies on the subject, as they are essencial to evaluate the nutritional
status of vitamin E of infants, not excluding the determinant factors of its
occurrence.

Lastly, it must be emphasized the need to implement policies to prevent
and treat VED in children under two years of age. As recommended in the
Brazilian National Food and Nutrition Policy it is necessary to encourage
healthy eating practices within BHU through training its professionals, in order
to know about food and the feeding process contributions to the prevention of

nutritional disorder such as VED.

REFERENCES

1. Traber MG, Sies H. Vitamin E | in humans: Demand and Delivery. Annu Ver
Nutr. 1996; 16: 317-21.

2. Bramley PM, Elmadfa, I, Kafatos A, Kelly FJ, Manios Y, Roxborough HE, et
al. Vitamin E. J Sci Food Agric. 2000; 80(7): 913-38.

3. Kolb E, Seehawer J. The development of the imune system and vitamin
levels in the bovine fetus and neonate: a review including the effect of
vitamins on the imune system. TierarztlUmsch. 1998; 53(12): 723-30.

4. Meydani SN, BarklundM P, Liu S, Meydani, M, Miller RA, Cannon JG, Morrow
FD, et al. Vitamin E supplementation enhances cell-mediated immunity in
healthy elderly subjects. Am J ClinNutr. 1990; 52(3): 557-63.


http://ajcn.nutrition.org/search?author1=S+N+Meydani&sortspec=date&submit=Submit
http://ajcn.nutrition.org/search?author1=M+P+Barklund&sortspec=date&submit=Submit
http://ajcn.nutrition.org/search?author1=S+Liu&sortspec=date&submit=Submit
http://ajcn.nutrition.org/search?author1=M+Meydani&sortspec=date&submit=Submit
http://ajcn.nutrition.org/search?author1=R+A+Miller&sortspec=date&submit=Submit
http://ajcn.nutrition.org/search?author1=J+G+Cannon&sortspec=date&submit=Submit
http://ajcn.nutrition.org/search?author1=F+D+Morrow&sortspec=date&submit=Submit

59

5. United States DepartamentOf Agriculture. National Nutrient Database for
Standard ReferenceRelease, Nutrients: Vitamin E (alpha-tocopherol) (mg),
Measured by: 100 g. (acessed in June/2015).

6. Institute of Medicine, Food and Nutrition Board. Vitamin E. Dietary Reference
Intakes for Vitamin C, Vitamin E, Selenium, and Carotenoids. 2000: 529p.

7. Spannaus-Martin DJ, Cook LR, Tanumihardjo AS, Duitsman PK, Olson JA.
Vitamin A and vitamin E statuses of preschool children of socioeconomically
disadvantaged families living in the midwestern United States. Eur J Clin
Nutr. 1997; 51(12): 864 -9.

8. Strauss RS.Comparison of serum concentrations of a-tocopherol and B-
carotene in a cross-sectional sample of obese and nonobesechildren
(NHANES I11). J Pediatr.1999; 134 (2): 160-5.

9. Aeberli I, Molinari L, Spinas G, Lehmann R, L’allemand D, Zimmermann MB.
Dietary intakes of fat and antioxidant vitamins are predictors of subclinical
inflammation in overweight Swiss children. Am J Clin Nutr. 2006; 84 (4):
748-55.

10. Gondim SSR, Diniz AS, Souto RA, Bezerra RGS, Albuquerque EC, Paiva
AA. Magnitude, tendéncia temporal e fatores associados & anemia em
criancas do Estado da Paraiba. Rev SaudePublica. 2012; 46 (4): 649-56.

11. Miglioli TC, Fonseca VM, Gomes Junior SC, Lira PIC, Batista-Filho M.
Deficiéncia de Vitamina A em maes e filhos no Estado de Pernambuco.
Ciénc Saude Coletiva. 2013; 18 (5): 1427-40.

12. Traber MG, Kamal-Eldin A. Oxidative stress and vitamin E in anemia. In:
Kraemer K, Zimmermann MB. Nutritional Anemia Basel: Sight and Life
Press. 2007. p. 155-88.

13. Sokol RJ, Reardon MC, Accurso FJ, Stall C, Narkewicz M, Abman S, et al.
Fat-soluble-vitamin status during the first year of life in infants with cystic
fibrosis identified by screening of newborns. Am J ClinNutr. 1989; 50(5):
1064-71.

14. Aparicio JM, Belanger-Quintana A, Suarez L, Mayo D, Benitez J, Diaz M, et
al. Ataxia with isolated vitamin E deficiency: case report and review of the
literature. J Pediatr Gastroenterol Nutr. 2001; 33(2): 206-10.

15. Clarke MW, Burnett J, Croft KD. Vitamin E in human health and disease.
Crit Rev Clin Labor Sci. 2008; 45(5): 417-50.

16. Looker AC, Underwood BA, Wiley J, Fuiwood R, Sempos CT. Serum a-
tocopherol levels of mexicanamericans, cubans, and puertoricans aged 4-74
y. Am J ClinNutr. 1989; 50(3): 491-6.

17. Fares S, Chahed MK, Feki M, Beji C, Raissac P, Ati K, et al. Status of
vitamins A and E in schoolchildren in the centre West of Tunisia: a
population-based study. Public Health Nutr. 2010; 14(2): 255-60.

18. Cardoso MA, Augusto RA, Bortolini GA, Oliveira CSM, Tietzman DC,
Sequeira LAS, et al. Effect of Providing Multiple Micronutrients in Powder
through Primary Healthcare on Anemia in Young Brazilian Children: A
Multicentre Pragmatic Controlled Trial. Plos One. 2016; 14:1-13.

19. Hulley SP, Cummings SR. Designing Clinical Research an Epidemiologic
Approach. Baltimore: Williams & Wilkin. 1988.
20. Lohman TG, Roche AF, Martorel R. Anthropometric standardization
reference manual. lllinois: Human Kinetics Books. 1988.


http://ajcn.nutrition.org/search?author1=R+J+Sokol&sortspec=date&submit=Submit
http://ajcn.nutrition.org/search?author1=M+C+Reardon&sortspec=date&submit=Submit
http://ajcn.nutrition.org/search?author1=F+J+Accurso&sortspec=date&submit=Submit
http://ajcn.nutrition.org/search?author1=C+Stall&sortspec=date&submit=Submit
http://ajcn.nutrition.org/search?author1=M+Narkewicz&sortspec=date&submit=Submit
http://ajcn.nutrition.org/search?author1=S+H+Abman&sortspec=date&submit=Submit

60

21. World Health Organization. WHO Anthro [version 3.2.2, January 2011] and
macros. http://www.who.int/childgrowth/ software/es/index.html (accessed in
July/2014).

22. World Health Organization. Iron Deficiency Anaemia: Assessment,
Prevention, and Control. A guide for programme managers. Geneva: World
Health Organization; 2001.

23. Moshfegh AJ, Borrud L, Perloff B, LaComb R. Improved method for the 24-
hour dietary recall for use in national surveys. FASEBJ. 1999; 13: 603.

24. Moshfegh AJ, Raper N, Ingwersen L, et al. An improved approach to 24-
hour dietary recall methodology. Ann NutrMetab. 2001;45(156).

25. Nucleo de Estudos em Pesquisa e Alimentacdo. Registro fotografico para
inquéritos dietéticos: utensilios e por¢cées. Campinas: Unicamp, 1996.

26. Reis MS, Naves MMV. Medidas caseiras. In;____ . Manual de Nutricdo e
Dietética. Goiania: Cegraf; 1998, 172p.

27. Drewett RF, Woolridge MW, Jackson DA, Imong SM, Mangklabruks A,
Wongsawasdii L, et al. Relationships between nursing patterns,
supplementary food intake and breast-milk intake in a rural Thai population.
Early Hum Dev 2011; 20(1): 13-23.

28. Nucleo de Estudos em Pesquisa e Alimentacdo. Tabela brasileira de
composicédo de alimentos. Campinas: Unicamp, 2011.

29. Willett W, Stampfer M. Implications of total energy intake for epidemiologic
analyses. In: Willett W. Nutritional epidemiology. New York: Oxford
University Press; 1998. 514p.

30. Ministério da Saude. Guia Alimentar para Criangcas menores de 2 anos.
Brasilia, DF: MS, 2005: 152.

31. Victora CG, Huttly SR, Fuchs SC, Olinto MTA. The role of conceptual
frameworks in epidemiological analysis: a hierarchical approach. Int J
Epidemiol 1997; 26(1): 224-7.

32. Farrell PM, Levine SL, Murphy MD, Adams AJ. Plasma tocopherol levels
and tocopherol-lipid relationships in a normal population of children
compared to healthy adults. Am J ClinNut. 1978; 31: 1720-6.

33. Biervliet SV, Biervliet JPV, Bernard D, Matthys M, Vercaemst R, Blaton V.
Serum _-Tocopherol and Selenium in Belgian Infants and Children. Biol
Trace Elem Res. 2001; 79(2): 115-20.

34. Augusto RA, Cobayashi, F, Cardoso MA. Associations between low
consumption of fruits and vegetables and nutritional deficiencies in Brazilian
schoolchildren. Public Health Nutr. 2014; 18(5): 927-35.

35. Silva JVL, Timoteo AKCD, Santos CD, Fontes G, Rocha EMM. Consumo
alimentar de criancas e adolescentes residentes em uma area de invasao
em Maceid, Alagoas, Brasil. Rev Bras Epidemiol. 2010; 13(1): 83-93.

36. Caetano MC, Ortiz TTO, Silva SGL, Souza FIS, Sarni ROS. Complementary
feeding: inappropriate practices in infants. J Pediatr. 2010; 86 (3): 196-201.
37. Bortolini GA, Gubert MB, Santos LMP. Consumo alimentar entre criancas
brasileiras com idade de 6 a 59 meses. Cad Saude Publica. 2012;

28(9):1759-71.

38. Blakely T, Hales S, Kieft C, Wilson N, Woodward A. The global distribution
of risk factors by povert level. Bull World Health Organ. 2005; 83:118-26.

39. Assis AMO, Barreto M, Santos NS, Oliveira LPM, Santos SMC, Pinheiro
SMC. Desigualdade, pobreza e condi¢cdes de saude e nutricdo na infancia no
Nordeste brasileiro. Cad Saude Publica. 2007; 23(10):2337-50.


http://link.springer.com/journal/12011/79/2/page/1

61

40. Cleland JG, Van Ginneken JK. Maternal education and child survival in
developing countries: The search for pathways of influence. Soc Sci Med.
1988; 27: 1357-68.

41. Barrett H, Brown A. Health, hygiene, and maternal education: Evidence
from Gambia. Soc Sci Med. 1996; 43:1579-90.

42. Desai S, Alva S. Maternal education and child health: Is there a strong
causal relationship? Demography. 1998; 35:71-81.

43. Rodriguez-Amaya D.B. Carotenoids and food preparation: the retention of
provitamin a carotenoids in prepared, processed, and stored foods. Arlington:
John Snow, 1997.

44. Sapin, V, Alexandre MC, Chaib S, Bournazeau JA, Sauvant P, Borel P, et
al. Effect of vitamin A status at the end of term pregnancy on the saturation of
retinol binding protein with retinol. Am J Clin Nutr. 2000; 71(2):537-43.

45. Van Vliet T. Absorption of -carotene and other carotenoids in humans and
animal models. Eur J Clin Nutr. 1996; 50(3):32S-37S.

46. Debier C, Larondelle Y. Vitamins A and E: metabolism, roles and transfer to
offspring. Br J Nutr. 2005; 93(2):153-74.

Acknowledgments: The authors thank all children, parents and caregivers who
contributed to this research, also all ENFAC team that made possible the
planning and execution of the research, as well as the preparation of this article.
* Members of the Estudo Nacional da Fortificacdo caseira da Alimentacdo
Complementar (ENFAC) Working Group: Marly Augusto Cardoso,
RosangelaAparecida Augusto, Fernanda Cobayashi (Department of Nutrition,
Sao Paulo University); Maria Claret C. M. Hadler, Maria do Rosario G. Peixoto
(Nutrition College, Goias Federal University), Pedro Israel C. Lira, Leopoldina
Augusta S. Sequeira (Nutrition Department, Pernambuco Federal University),
Pascoal Torres Muniz, CristiéliSérgio de Menezes Oliveira (Health Sciences
Center, Acre Federal University), Marcia Regina Vitolo, Daniela Cardoso
Tietzmann (Health Sciences of Porto Alegre Federal University), Marcia Maria
Tavares Machado (Preventive Medicine Department, Ceara Federal University),
Patricia Constante Jaime, Eduardo Augusto Fernandes Nilson, Gisele Ane
Bortolini, Sara Araujo da Silva (General Coordination and Nutrition Power,
Health Ministry of Brazil).


http://www.ncbi.nlm.nih.gov/pubmed/?term=Sapin%20V%5BAuthor%5D&cauthor=true&cauthor_uid=10648269
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alexandre%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=10648269
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chaïb%20S%5BAuthor%5D&cauthor=true&cauthor_uid=10648269
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bournazeau%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=10648269
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sauvant%20P%5BAuthor%5D&cauthor=true&cauthor_uid=10648269
http://www.ncbi.nlm.nih.gov/pubmed/?term=Borel%20P%5BAuthor%5D&cauthor=true&cauthor_uid=10648269

62

ABSTRACT

The aim of this study was to evaluate the factors associated with the nutritional
status of vitamin E in infants users of Public Health Center in Goiania, State of
Goiés, Brazil. A Cross-sectional study with a sample of 228 children aged 11 to
15 months-old. Children with serum a-tocopherol concentration below 11.6
pmol/L were classified as deficient in vitamin E. The association of independent
variables on the log of the serum concentration of a-tocopherol was evaluated
by multiple linear regressions. The occurrence of vitamin E deficiency in the
population studied was 82.0%. The variables that were associated to the log
serum a-tocopherol were receiving Child Benefit [ = -0.145, p = 0.001],
maternal educational level [ = 0.168, p = 0.001] and serum retinol
concentration [B = 0.890, p = 0.001]. Procedures to prevent such deficiency
should be incorporated in the Public Health Centers, as an encouragement to
complementary feeding rich in micronutrient, food fortification and nutrition
education with innovative methodologies that lead parents or even guardians to
provide food source of vitamin E for children besides government investment in

parent education.

Keywords: vitamin E, infants, alpha-tocopherol, nutritional deficiencies.
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Table 1.Characterization of infants users of Public Health Center in Goiania,

Goias, Brazil, 2013 [n = 228].

Variables N
Sex

Male 115 50,4%

Female 113 49,6%
Child age (moths) 228 13,0 (12,4 - 13,8)
Income (per capita) 228 300 (200 — 462,5)
Receive Child Care Benefit

No 191 83,8%

Yes 37 16,2%
Maternal age (years) 228 27 (23 -32)
Marital status

With life partner 180 78,9%

Without life partner 48 21,1%
Maternal education level (schooling years) 227 11 (8 — 11)
Treated drinking water

Appropriate 180 78,9%

Inappropriate 48 21,1%
Number of prenatal visits 228 8 (6 —10)
Birth weight (kg) 227 3,2+0,48
Birth length (cm) 223 50 (48 — 51)
HAZ (Z- score) 225 0,9+1,18
BMI/A

Thinness 5 2,3%

Eutrophic 153 68,9 %

Overweight risk 48 21,6%

Overweight and Obesity 16 7,2%
Breast feeding

No 105 46,1%

Yes 123 53,9%
Hemoglobin (g/dL) 227 12,5+ 0,94
a-tocopherol (pmol/L) 228 3,6 (0,1 -9,51)
C-Reative Protein (mg/L) 223 0,5(0,2-1,7)
Retinol (umol/L) 228 1,3(0,9-1,8)
Folic Acid (nmol/L) 223 19,3 (14,1 - 24,4)
Vitamin B12 (pmol/L) 223 245,7 (171,9 — 352,0)

Data expressed in absolute and relative frequency, mean + standard deviation or median and interquartile

range
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Table 2.Food consumption as cutoff point for concentration of a-tocopherol infants users of Public

Health Center in Goiania, Goias, Brazil, 2013 (n = 219).

Consumption categories a-tocopherol concentration p
Total = 11,6 yumol/L (18,0%) < 11,6 ymol/L (82,0%)
N* salty foods 0,198
Not consume 4 (1,8%) 2 (5,4%) 2 (1,1%)
Once/day 40 (18,3%) 6 (16,2%) 34 (18,7%)
Twice/day 175 (79,9%) 29 (78,4%) 146 (80,2%)
N meals with milk 0,503
Not consume 56 (24,5%) 9 (21,9%) 47 (25,1%)
1 - 3 times/day 121 (53,1%) 20 (48,8%) 101 (54,0%)
4 or more times/day 51 (22,4%) 12 (29,3%) 39 (20,9%)
Frequency consumption of fruits 0,193!
Not consume 89 (39,9%) 19 (46,3%) 70 (337,4%)
1 - 3 times/day 126 (55,3%) 18 (43,9%) 108 (57,7%)
4 or more times/day 13 (5,7%) 4 (9,8%) 9 (4,8%)
Frequency vegetable consumption 0,119
Not consume 105 (48,0%) 15 (40,5%) 90 (49,4%)
Once/day 57 (26,0%) 8 (21,6%) 49 (26,9%)
Twice/day 57 (26,0%) 14 (37,8%) 43 (23,6%)
Frequency meat consumption 0,018t
Not consume 64 (29,2%) 13 (35,1%) 51 (28,0%)
Once/day 66 (30,1%) 4 (10,8%) 62 (34,1%)
Twice/day 89 (40,6%) 20 (54,1%) 69 (37,9%)
Frequency consumption flour 0,263
Not consume 97 (42,6%) 17 (41,5%) 80 (42,8%)
1 - 3 times/day 94 (41,2%) 14 (34,1%) 80 (42,8%)
4 or more times/day 37 (16,2%) 10 (24,4%) 27 (14,4%)
N meals with soup 0,523
Not consume 168 (76,6%) 31 (83,8%) 137 (75,3%)
Once/day 28 (12,8%) 3(8,1%) 25 (13,7%)
Twice/day 23 (10,6%) 3 (8,1%) 20 (11,0%)
Energy (kcal) 1188 (965,3 — 1442,88) 1119,1(938,0 —1451,0) 1212,5(961,4—1445,3) 0,748
CHO** adjusted by energy (g) 168,2 + 26,4 175,1 + 25,6 166,8 + 26,4 0,0803
PTN** adjusted by energy (g) 40,8 (33,5 —-48,1) 38,5(30,5-47,1) 41,4 (33,6 — 48,7) 0,3952
LIP** adjusted by energy (g) 43,3 (33,7 —51,1) 41,2 (30,8 - 50,2) 45,2 (34,2 - 51,6) 0,2742
a-te consumption ** adjusted for 4,3(2,3-8,4) 4,3(2,8-8,3) 4,3(2,2-8,4) 0,4152
energy (mg)
Qil consumption (g) 46 (2,5-71] 45 (2,1-6,4) 4,7 (2,6 -17,2) 0,2182
*N: number

** CHO: Carbohydrates; PTN: Proteins; LIP: Lipids; a-te: a-tocopherol
1 X2 Pearson’s Test to categorical variables

2 Mann Whitney’s Test to variables with non-normal distribution

3 Student's t test for normally distributed variables
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Table 3.Simple linear regression analysis of independent variables on the serum log outcome a-
tocopherol in infants users of Public Health Center in Goiania, Goias, Brazil, 2013 (n = 228).

Variables B* Cl 95%** p

Per capita income 0,001 -0,001 - 0,000 0,186
Receive Child Care Benefit -1,445 -2,185--0,707 0,000
Maternal age 0,037 -0,001 -0,074 0,058
Mother with lifepartner 0,144 - 0,546 - 0,834 0,681
Maternal education level 0,209 0,114 - 0,304 0,000
Treated drinking water 0,608 -0,075-1,291 0,081
Number of prenatal visits - 0,005 -0,111 - 0,101 0,928
Birth weight -0,000 -0,001 - 0,000 0,795
Birth length -0,015 -0,117 - 0,089 0,784
HAZ -0,118 -0,357 - 0,120 0,330
BMI/A 0,052 -0,185 - 0,289 0,668
Breast feeding -0,032 -0,595 - 0,531 0,911
Hemoglobin 0,148 -.0,157 - 0,452 0,341
C-reative protein -0,075 -0, 127 - -0,023 0,005
Retinol 1,033 0,706 — 1,359 0,000
Folic Acid 0,016 - 0,006 - 0,038 0,146
Vitamin B12 0,000 - 0,002 - 0,002 0,858
a-tocopherol consumption adjusted for energy 0,064 - 0,001 -0,129 0,054

* Regression coefficient adjusted for sex and age of the children
** Cl 95%= confidence interval 95%

Table 4. Analysis of multiple linear regression of factors related to serum concentration of a-
tocopherol in infants users of Public Health Center in Goiania, Goias, Brazil, 2013 (n = 228).

Variables B* Cl 95%** p R? B standard
BLOCK I 0,064

Per capita income -0,000 -0,001-0,001 0,669

Receive Bolsa Familia -1,405 -2,169 - -0,641 0,000 -0,194
BLOCK I 0,127

Maternal age 0,023 - 0,014 - 0,060 0,219

Maternal education level 0,168 0,070 - 0,266 0,001 0,176
Treated drinking water 0,176 - 0,507 - 0,860 0,612

BLOCK I 0,243

C-reative protein -0,031 -0,080-0,018 0,216

Retinol 0,890 0,531 -1,248 0,000 0,339
Folic Acid 0,002 - 0,020 - 0,023 0,869

a-tocopherol consumption 0,010 - 0,054 - 0,075 0,752
adjusted for energy

* Regression coefficient adjusted for sex and age of the children
** Cl 95%= confidence interval 95%
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CONSIDERACOES FINAIS

Diante de todo o exposto e dos resultados encontrados, o presente
estudo identificou o percentual de ocorréncia de DVE nos lactentes usuarios do
SUS da cidade de Goiéania, assim como permitiu avaliar quais quais os fatores
associados a seu aparecimento. Os achados demonstram um novo panorama
quanto as caréncias nutricionais de criancas goianas, e enfatizam a
necessidade de um olhar mais aprofundado para essa populacéo, a fim de que
se conhecga melhor seu perfil socioeconémico, demogréfico, antropométrico e
alimentar.

Programas de combate a caréncias nutricionais e incentivo a
alimentacdo saudavel na infancia ja estdo em vigor no Brasil, como o NutriSUS
e Estratégia Amamenta e Alimenta Brasil, mas ainda ndo se tem comprovacao
do seu impacto na prevencao e combate a DVE.

E importante que o estimulo a praticas de alimentacdo saudavel seja
feito ainda nos primeiros meses de vida da crianca, com insercao de alimentos
fonte de vitamina E desde o inicio da alimentagcdo complementar. Ressalta-se
também a necessidade de maior investimento governamental em educacgéo de
pais e responsaveis, 0 que pode proporcionar maior acesso a alimentos de
qualidade e melhora da renda familiar

Com a DVE em criangas menores de dois anos ainda ndo havia sido
estudada no Brasil, salienta-se a necessidade de realizagdo de mais estudos
no territério nacional, a fim de se conhecer o panorama brasileiro quanto ao
estado nutricional de vitamina E em lactentes, assim como conhecer todos 0s

fatores que estejam associadas ao aparecimento de sua deficiéncia.
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APENDICE A — CALCULO DE CARDAPIOS RECOMENDADOS PELO GUIA
ALIMENTAR PARA CRIANCAS MENORES DE DOIS ANOS

Consulta: 2042098
Pacieniz: CARDARIZ Y

Idaide: 11 meses Sexo: Masouling

PLANO ALIMENTAR: DIETA 20/

COMPOMENTES BASICOS

CARBZIDRATOE, CHO 100,02p | BORD, B 0,0
FROTEINAS, FTH M83g | CALCKD, Ca 198 26mQ
GOROUAAS TOTARR, GORD 33,54g | CLORD, CI &T9 EEmg
COLESTEROL Z8BEmpg | COBRE, Cu 0,37mg
FIBERA ALIMENTAR TOTAL B02g | CROMO, Cr 11.40mcg
AEUA 332.E0mi | EMXOFRE, B 107 Bdmg

FERRO, Fe 226mg
FLOOR, F = 0,0mg

S 125m0 | roaFoRo, P 202 30mg
RIECTLAVINA, B2 228mg | one | [E—
= 3250 | MASNESIC, Mg 72.33mg
ACIDD PANTOTENICO, BS L] [F— —
FRIDOKINA, B L [Fe——— [p—
BIOTINA, B 133TMeD | o) Enio, e 758mey
FOLATO, B3 EEILEY prew——" J—
CIANDCOBALAMINA, B12 n&Emeg | w20 1 g5mg
BETA-CARCTEND 50,00meg

ACIDD AZCOREICO, VIT.C 82,46mg | ACIDO CXALICO 0,20mg
CALCIFEROL. VIT.D 0.53meg | ACIDO URICO 26.00mg
TOCOFEROL, VIT. E 10,80mg | FTATO 524,71mg
MENADIONA, WIT. K 256meg | INOETOL 78,00mg
COLINA 254,36mg | LICGPEND 0,54mg
RAE 51,20meg | PURMAZ 30,04mg
RE 123,45meg | TRAMINA, TR 301meg

CARBOIDRATOS ESPECIAIS

FIERA MIOUUVEL 1.009

FERA 3OLOVEL 0,53




Congulta: 20MARDIE
Fackente: CARDARID 2
Idaide 11 meses

PLANO ALIMENTAR: DIETA 20001

Sexn: Masculing

COMPOMENTES BASICDS MINERAIS
CARBOIDRATOS, CHO 38,00 | BORO.B Lrmg
FROTEINAS, FTN 147 | cALCIO, Ca 540,43mg
GORDURAS TOTAZ, GORD 30557 | CLORD, o 1.028,30mg
COLESTEROL 82,16mg | COBRE, Cu 0.34mg
FIBRA ALIMENTAR TOTAL 7.8 | cRoMD, or 15,15meg
AGUA 782,16mi | ENXOFRE, 2 77 By
FERRD, Fe 2ATmg
s o
TIAMINA, 1 (L) [r— -
RIBCFLAVINA, B2 135m [\o00 | —
NIACINA, 52 12530 [ acuEei. ug —
ACIDO PANTOTENICO, B5 L] P —
FRIDOXINA, B 0400 [ youmotno, v ——
SIOTINA, B8 3188 | porassio, K 1.396,38mg
FOLATD, B3 2483me8 | sanin 557,45mg
CIANDCOBALAMINA, B12 L] P—— g
BETA-CARDTEND £0,00meg
ACIDO ABCORBICO, VIT. C §230mg | ACIDO OXALICD 1.70mg
CALCIFEROL, VIT.D 500meg | ACIDD URICO 56,26mg
TOCOFEROL, VIT. E 10,14mg | FTATD £24,T1mg
MEMADIONA, VIT. K 02imeg | MosmoL 30,50mg
COLINA 124,36mg | LICOPEND 0.54mg
RAE §1.20meg | FURMAZ 38 B5mg
RE 123.15meg | TRAMINA, TR 301meg
FBRA NEOLUVEL 1,009
FIBRA SOLOVEL 053
LACTOZE M5
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Consuity: 20V 2016
Faclerbe: CARDAPID 2
a1 ama, 11 msses

Emwoe Kasouling

PLANO ALIMENTAR: DIETA N1

CARBOIDRATCE, CHO s gig || BORG, B 0 1img
FROTENAS, FTH 51,967 || CALCIO, Ca 714,46
QORDURAS TOTAS, GORD 12 7B || CLORO, G 115, 67mg
COLESTERCL 25552myg || COBRE, Cu 4, B2mg
FIERA ALIMENTAR TOTAL 10,25 || CROMGC, Cr IT &3moy
AGUA 025,151 || ENNOFRE, 3 354 E3mg
FERRD, Fe £,55mg
e =
TIAMINA, B1 e P J—
RIBOFLAVINA, B2 e | — -
HIACINA, B3 L] [P pro—
ACIDC PANTOTEMICD, 25 23Emyg MANIANES, Mn 1 2img
FRIDCNNA, B5 L= rp——— prye—
EdCTINN, B8 O ATmog FOTASSIO, K 1853, 30mg
FOLATD, B3 sme (o pp—
CIARCCOBALAMINA, B12 i e -
EETA-CARCTENC 181,15mog
o <o
ACIDO ASCOREICD, VIT. 1S4 0Emg || ACIDD DEALICO 4, 359wy
CALCIFEROL, VIT. O &, 10mog || ACIDD URICD 52 Dlrg
TOCORERGL, WIT. E 7,1&mg || AITATD 545 3Tmg
MEMADIONA, VIT. K C0A45mog || INCEMOL 155,40mg
COLIMA, 418,35my || LICOPEND 1,53~g
RAE Z024 98mig || FURBAS &0, 11rmg
RE 5.093.85mop || TIRAMINA, TIR 3Mmig
CELULOSE 023
TERA INECLIYEL 1450
SIBRA, SOLIVEL 0,25g
HEMICELLILOEE 0,10g
LA&CTOEE 15509
LLIGNINA 00sg
PECTINA 0,33g
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APENDICE B - QUESTIONARIO DE TRIAGEM

BRASIL FORTIFICACAO CASEIRA COM VITAMINAS E MINERAIS UNicel  @eneg

Identificac&o da crianca:

Data da entrevista

1.Entrevistador

2. Cidade: (1) Rio Branco (2) Goiania (3) Olinda (4) Porto Alegre

3.Nome da UBS:

4. UBS Tipo: (1) Saude da Familia (2) Tradicional

5.Nome da crianca:

6. Sexo: (0) Masculino (1) Feminino

7. Data de nascimento da crianca:

8. |[dade (meses):

9. Quem irdresponder o questionario: (1) mae biolégica (2) méde adotiva  (3) pai (4) avos

(5) tia (6) cuidador/baba (7) outros
10. Nome da mée/responsavel:
11 e 12. Telefones Residenciais : 13 a 16. Celulares:
InformagBes sobre o endereco
17.CEP: || L L L L1 1| 18 e 19. Tipo logradouro (Rua, Avenida, etc):
20. Nome do logradouro: 21. Numero: 22.Compl.
23. Bairro: 24. Cidade: 25. Estado :

26. A crianca fez o teste do pezinho? (0) Nao (1) Sim (99) NS (se "ndo", pular p/ Q.29 e preencher Q.27 e Q.28 ¢/
88)

27.Se sim, deu alguma alteragdo? (0) No (1) Sim (88) NA (99) NS (se "ndo", pular p/ Q.29 e preencher Q.28 c/ 88)

28. Se, sim, qual alterag&@o? (1) fenilcetondria, (2) hipotirecidismo congénito, (3) anemia falciforme (4) fibrose cistica  (88)
NA  (99) NS

29. A crianga apresenta alguma doencga (crdénica ou congénita)? (0)Ndo (1) Sim (99) NS

(se nao, pular para Q.32 e preencher Q30 e Q31 com 88)

30. Se sim, qual? (1) malaria (2) portadora de HIV (3) tuberculose (4) anemia  (5) outra (88) NA (99) NS (Se "outra”
preencher Q31, se diferente de "outra" pular para Q32 e preencher Q31 com 88)

31. Se, outra qual?

32.Nasceu de parto gemelar, tem irmédo gémeo? (0) Nao (1) Sim (99) NS

33. Idade gestacional (semanas) da mae quando a crianga nasceu (consultar cartdo)?
(1) <37 semanas (prematuro) (2) >=37 semanas  (99) NS

34. A crianga esta fazendo algum tratamento? (0) N&o (1) Sim (99) NS (Se "ndo", pular para Q36 e preencher
Q35 com 88)

35. Se sim, qual? (88) NA (99) NS

36. Elegivel? (1) Sim, para controle (2) Sim, para intenvengéo (3) N&o elegivel
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APENDICE C — TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO
TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Titulo do Projeto: Efetividade da fortificacdo caseira com vitaminas e minerais
na prevencgdo da deficiéncia de ferro e anemia em criangas menores de um
ano: estudo multicéntrico em cidades brasileiras.

Pesquisador Responsavel: Profd. Dra. Maria Claret Costa Monteiro Hadler,
Faculdade de Nutricdo, Universidade Federal de Goias. Telefone (62) 3209-
6270, ramal 213, email clarethadler@uol.com.br

Este projeto tem o objetivo de avaliar o efeito do uso de vitaminas e minerais
em po na alimentagéo infantil para prevengdo de anemia e deficiéncia de ferro
em criancas de 6 a 23 meses de idade.

A metodologia da pesquisa inclui entrevistas e grupo focal sobre histéria
individual e familiar, habitos e praticas alimentares, medidas de peso e altura
de sua crianca. Coleta de sangue da crianca sera realizada entre os 12 e 14
meses de idade para avaliacdo de presenca de anemia, deficiéncia de ferro
e/ou de vitaminas A, D, E, B12 e &cido félico. Vocé devera trazer sua crianca
pela manh& em jejum de pelo menos 3 horas, ou seja, antes de mamar ou
comer ao acordar, na data a ser agendada conforme sua preferéncia.

As criangas que ingressarem na pesquisa com idade entre 6 e 8 meses
receberdo 60 pequenos envelopes (saches) com vitaminas e minerais, que
deverd ser acrescentado na comida ou papinhas de frutas ou verduras apos
estar pronta e no momento de oferecer a crianca. Devera ser acrescentado
apenas um sache por dia durante dois a trés meses.

Durante a execucdo do projeto o desconforto esperado refere-se a coleta
de sangue que utilizara profissionais treinados e material descartavel. Por isso,
0S riscos sdo minimos e comparaveis a qualquer outra coleta de sangue em
laboratorios de analises clinicas. A coleta de sangue sera feita na unidade de
saude ou no laboratorio, conforme sua preferéncia. Caso prefira ir ao
laboratorio, vocé recebera dois passes de 6nibus apds a coleta do sangue.
Caso sua crianca esteja doente ou com febre no dia do exame de sangue, sera
marcado um novo dia para coleta do sangue.

Custos: Todos os exames de sangue serdo gratuitos, ou seja, vocé nao tera
nenhum gasto.

Beneficios: Os resultados serdo enviados para seu domicilio ou entregues
pela equipe de pesquisadores em parceria com agentes de saude. Os casos de
criangas anémicas e/ou com deficiéncias de ferro ou vitaminas receberdo
tratamento completo conforme orientagdo médica da equipe de pesquisa em
parceria com profissionais de salude da Unidade Béasica de Saude. Ao receber
os resultados dos exames vocé receberd orientacbes para prevencdo da
anemia e/ou deficiéncia de ferro e de vitaminas com a alimentacéo.


mailto:clarethadler@uol.com.br
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Voluntariedade na participacdo: A participacdo na pesquisa € livre e néo
envolve nenhum custo, podendo retirar 0 seu consentimento a qualquer
momento sem nenhum prejuizo a vocé ou a sua crianca. O presente estudo
ndo fornecerd nenhum tipo de pagamento ou gratificacdo financeira pela
participacao.

Todas as informagdes obtidas e os resultados das analises bioquimicas seréo
mantidos em sigilo.

Vocé podera tirar todas as suas duvidas sobre o estudo neste momento ou
posteriormente com o entrevistador.

DECLARACAO DO RESPONSAVEL PELA CRIANCA

Apos ler e receber explicacdes sobre a pesquisa e ter meus direitos de:

1. receber resposta a qualquer pergunta e esclarecimento sobre os
procedimentos, riscos, beneficios e outros relacionados a pesquisa;

2. retirar 0 consentimento a qualquer momento e deixar de participar do estudo;
3. ndo ser identificado e ser mantido o carater confidencial das informacdes
relacionadas a privacidade.

4. procurar esclarecimentos com o Comité de Etica em Pesquisa da
Universidade Federal de Goiés, no telefone 62 3521-1215 ou Prédio da
Reitoria, piso 1, Campus Samambaia (Campus Il), CEP: 74001-970,
Goiania — GO. Email: CEP.prppg.ufg@gmail.com, ceua.ufg@gmail.com, em
caso de duvidas ou notificacdo de acontecimentos ndo previstos.

Declaro estar ciente do exposto e desejar que
participe da pesquisa.

Goiania, de de

Nome do responsavel pela
crianca:

Assinatura:

Eu, , declaro que forneci todas as informacgdes

referentes ao projeto ao participante e/ou responsavel.
Data: / /

Telefone:


mailto:CEP.prppg.ufg@gmail.com
mailto:ceua.ufg@gmail.com
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APENDICE D - QUESTIONARIO UNICO GRUPO CONTROLE

BRASI FORTIFICAGAD CASEIRA COMVITAMINAS E MINERAIS o0/ie  Bowe

id qdo da crianga:
Drata da sntrevicta (dd/menlaa):
Moma @0 Entrevictadorn:

1. Cidade: |1} Fc Bunce 2] Goilnia §1] Oiinds (4] Porke &lsgre

2. Homnis da UB 3

153, B2 TIpo: (1) Seices cs Famils 3] Tedicons

1. Homis da oriangs = shemotie|

2 Zmxoc U} remcuira (11 PaTonine

3. Data ds nacolmanio conkst me cetidic S mmecimessin oo cerlio de ciengeT

4. Gasern brd recpaon der 3o quactionaria® TR L T p— 2
=i viznta iF codeioresbid [T oul=e

] wresm

. Hiomie da mia

8. Nome do sntrevisiad o (presncer casc ric br s mis

]".le:l-um-lu.l-untrﬂ_'_ 1 1 1 1 1 | 1 | EUF:) BCPF: L1 11 L1 11

10. & crianga mora com a mds biclogioas (0) MAD 1) B -
11 & 12. Tel. Reshdenickals: 13 5 18. il Caluizres:

{nformapdos sobne o &0 odDrogos

ir.CeEP: |01 | 1 0 0 1 1 1] 18 & 1B. Tipo kgradours (Rua, Avenbds, abo):

20. Momns dio agradours: Z21. Humaro: 22 Compl

23. Balrmro: 24 Chisda: 25 Echkaidaoc

1. Co dados a eeguir ca refarsm a: 1) mis Sodgios [0 mibs scobws (20 rem oo

2. Eppoauffloar nioms do rec ponsdvel kegal (caso nio s=p 2 mde ou o momante da o6 Boced):

3. Chd2de da mecolmenbo da mdaimecn. kegal:
4. Ectado da mscodmanto da maaimecp. legal:

§. Gusanbo ISMEPD & MSSINSCD. MOra N booal (3N of] T jsroter T s e ds | sm|

4. Gual 3 Wades da mdaTecp. [anoelT _ _ =mowm @ NS

7. Coriraga da maa (s para DogQicAl (jbrees (2 regs [I] cerds B indigers (5] armesls  [B) cofw (000 RE

8. Ectado ol da mdsrsep 7 11} Camscatmcm ok (3 Wivm (1] Scheire M) ssparece fRD M5

B. Ganbidsde de Mo vheo o da mdes blologhkea: . @)W

10 & 11. Afd que cérle a2 misirscp. ocenplatou ma scoola: 90, i L grsu

O srefacsis  ([BE] mio Pecusnio usEroE M EEDE S § ST o WS




75

1. FUANEYNE DEGEOAE MM N - T [880) P

2. Guantoc cdo menores de & anoeT [ RS ek R L |

e 4. A qus céris o pal oceniplstow na scoola: 3 whvim § FET
() el sl (5 nic Inequenifcu secole, mem aebe e o sscrever (8] RS

-E.EI-I:II.:IIII-H do pﬂ. 1] rerusarads Tomal ] el e riormal
15 Mis: abela s reg el i) Apoeeiado ] H=
. Corraga do pal Blokiglvo: (1] brarea 2 negra 1] carde (4] Edgers [5) ararsls [5) oo D0 S

T. Gusmn & o ohefe da fTamilla? 1) pa (5 mds (3] ees 4] oo [ pral o il pudbe e L

E 8 8. A gue sére 0 chede da tsmilla oompletou na scoola? & wiis B gy

(LE]] el main 555 o Inequenicu mcols, mem aebe o @ sscrewsr (8] WS

10. Thoupagdo do obede de familla [1) rornererada Formml o eormerrada ool
=) kil ek wihe' s ersregedo i Apoeenisdo [ P -1

11. Geal & mmda total da familla no iMoo mée |sem s S o7

12. Reoabe Bolea Famila? rlo (f)sim (550 KNS

15, B s, quanbo (el mem, cho we cae gy R

14, Reoabe oulros bomeficlos Anancsice T (0 MEs (1) Sm [ NS

1E6. &= i, Quanb fek Femn, =@ meer coms dec i T B3

18. Ha paca bemn luz sldtroa? (Mirde  [1]ss, i BEL
17. Pocsul TV 7 (Mirde (1] S0, uss G2, mes de o 2 S
1B. Poccul apamsihd de somerddko 7T Mrde (1] sie, us G2 sm, s da om (B NS
18. Possul bamhalire som yvaco canfansT ks (1] ke, e (2 e, ke e (00 RS
Z0. Posgul sanms proprio T (Mirde (1] se, us G s, s um (R S
21. Poccul moio propria® Tl (1] s, uss (2] wim, mes de s JHG B
22, Possul blokolela? T A ————
23, Poscul exuares =sm weo T (Tirde (1) sim, us ) i, e da (0O RIS
24, Poccul ComputadonMote funolnando? v 1) shn, e () i, ke deum (60 NS
26. Poccul maguina de lavar roupa’ Mirde (1] wm oss G s, mes de o S50 B
28, Pocoul geladeira? Mirda 1) wm, o JF] wim, s deome [089 WS
27. Pocsul freszsr? Tirde 1] sm ws G2 sm e de om (8D NS
ZE. Pocgul fogdoT irde (1) sm, ue G s, s dae o (B RS
2B, Poccul miloroondsc Mrde (1] sm, we G2 s, s de o (B NS
0. Pocscul Video cac et DWDF Mrde (1] sm, we G2 sm, s de o (B NS
#1. Poccul imha de wkefons foo T MMirde (1] =m s &) S, e S um (R NS
&2, Poscul TV a oabo 7 Morde (1] sm O NS
B2 Tam a=coo 3 Inferned banda larga? (e (1] wm AN RE
54, @ual o tipo de scgoiaments cankino® (1) Fincha plblcw 20 Foess s oerst

) Fossmadpton (4] VeleCGas sbers () WS
#6. Do onde vom a dgua gue a fam ik ez’ 1) Hede poblies (N Caberratague de sl

[FPocoiLacombe ) FRoScaracd (2] Oulro 08 NS
%8, Qual o tretamsents da Sges de besbars =i tsde (7] TiSe ) clorede

I lmvica | M. =) o=l | NS
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1. Amae (biclogica) reaizou pre-natal? i Na (1) 8im iS5 NS

2. Quantas consultas pre-natal a mae fez na gravidez desta crianga? ___ &=minE
J.Pesoaonascer: __ gramas [E959) M5 ¢S ndlo sabe presncher 4 com B8
4.Peso a0 nascer obtido de: (1) Carto dacranca (2) mfendo pelambsimsp  (28) NA
3. Comprimento aonascer: _ om (33¥E0MS (52 ndo sabe, preencher Q6 com £8)

6. Comprimento a0 nascer obtido de. ) catlo gacranga (2 mfendo pramBemsp (38 HA

T.Wade gestacional: _ semanas 550 NS

8. Tipo de parto: (1) Cesarea  (2) Nommal (3} Nomal com forceps (93] M5
9. Acnanga frequenta creche? Mo (1) Bm 58 NS

10. Nome da creche:

11. Se sim, qual tumo? {1} turnointegral {2} melotumo [FWINS (S MA

12 ldade em que entrounacreche:  mes

- r 9 i) Mg (1) 3im (E9IME
1. Acrianga foi internada alguma vez desde que nasceu? {5 "ndlo”, presncher G2 a G5 com BE)

Se sim, responder a;queﬂaes abaio

2. Diarreia 0y Mo 1) Sim [85) Mo Tol intemada [33) NS
3. Pneumonia 00 Mo (1) im (82) Mo Tol Intemada (33) NS
4. Bronquite 09 WD 1y Eim (28) Mo fol Imemada [39) M3
3. Cutro motivo? o) W3R 1) Sim (28) Mo fol In=mada [59) K9
6. S& outro, qual?

7. Acnanga teve episodios de diareia nos ulimos 13 dias? i Mo (3) Sim (35) KE

8. Seteve diarmeia, qual aduragao: _ dias BE MA [3%] K
9. A crianga apresentou febre nos Ukimos 13 dias? T R —
10. A crianga apresentou tosse nos ultimos 15 dias? -:m.rnu [} Sim [@9] NE
11. Teve chiado no peito ou dificuldade de respirar ou cansago? o Mo 1] Sim (95] NS
12. Teve algum outro problema de saude nos uimos 13 dias? om Mo 1] Sim (93] NG
13. Se sim, qual?

14. A crianga ja teve diagnostico de anemia? i) Mo (1) Sim (39) NS




Nome do Utiliza ou Freq i Idade no mnicio
5 nto: utilizou? ) do usa:
Femo: . __ Xida
MURCY LESU
—- Risem __mmnEr
1] sim, usou —- o _ Ximés
(21 im, 152
{351 NS Mg (E e | SFINE ST HA NS N
[cainuar & freg. =m
més g digitar

0] menca usou
1) =im, usou
2] =m, L=a

(NS (B3 NA

[FHIIHE  [BE) WA

[ZHINE (BE) NA

calcutar o fampa &m
dias par digitar)

FENS (33 NA

{caltular o tempo &=
dixz para digitar)

Poliv. of femmo:

Poliv. s/ femmo:

:

0] munca usou
1) sim, usou
2] sim, usa

) nunCa usiou
1) 5im, wEou
) 5im, u=a
=l

{0 mnca usou
1) =im, usou
2] =m, L=a

(TSNS (B NA

(NS (B3 NA

SN (B MA

[FIINE  (BE) MA

dizs

EEINS 23 NA

{calcular o tEmpo B
dixz para digitar)

FENS (33 NA

{caltular o tempo &=
dizz para digitar)

B9 NS (58) NA

jcaloul o fepo B
dias pam dig tar
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- - — P
1. A crianga mamou no peito na primeira hora ao nascer~ ©O)NZo (1) Sim (99) NS

2. Acriangca ainda MAMA no peito? (0)Ndo (1) Sim (99) NS

3. Se acrianga mamou ou mama no peito, até que idade recebeu somente leite materno, sem
outro alimento, nem agua ou chas (preencher em dias)?
dia(s) més(es) (888) ainda recebe s6 LM (sem agua nem chd) (999) NS

4. Se a crianga mamou no peito, mas ndo mama mais, até que idade MAMOU (preencher em dias)?

dia(s) més(es) (0) nunca mamou  (888) ainda mama  (999) NS

Com que idade comecou areceber: nas questdes abaixo utilizar 888 para "ndo recebe” e 999 para "ndo sabe”

5. Ag ua (preencher a idade em dias no campo cinza) més(es) dia(s)

6. Ché (em dias) _ més(es) ____ __ dia(s)

7. Fruta/suco de frutas (em dias ) _ més(es) dia(s)

8. Formula Infantil (em dias) _ més(es) ______ dia(s)

9. Leite de vaca ou de outro animal (em dias) més(es) dia(s)

10. Hortalicas (verduras,legumes) (em dias) ___més(es) _______ dia(s)

11. Carnes (frango, carne ou peixe)(em dias) _ _més(es) _____ dia(s)

___més(es) ____ dia(s)

12. Feijdes (feijao, lentilha, ervilha) (em dias ):

13. Cereais (farinhas, mingau, macaréo, biscoitos) (em dias): __ mésfes)______ dia(s)

1. Peso mae-bebél (Kg):

2. Peso mée-bebé2 (Kg):

3. Peso méael (Kg):

4. Peso mée2 (Kg):

5. Comprimento do bebél (cm):

6. Comprimento do bebé&2 (cm):

AGRADECER A COLABORACAO E SE DESPEDIR DA MAE
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ANEXO A — CARDAPIOS RECOMENDADOS PELO GUIA ALIMENTAR PARA
CIRANCAS MENORES DE DOIS ANOS

1 INeta com leite materno para criancas de seis 3 onze meses (850 Keal) com refeigies,

alimentos, pesos (g ramas), medidas caseiras, porgies ¢ grupos de alimentos

: .' - Peso : . N. de Porgies/ Grupo
Alimentos/ Refeigies (® Medidas Caseiras de Alimentos
Leite Materno = 452 ml / dia
Livre Demanda
Almogo
Macamio condo 60 2 colheres de sopa |  Cercais
Molho de tomate 20 | colher de sopa Y2 Verduras e legumes
Carne moida refogada X | colher de sopa |  Cames
Cenoura e chuchu
refogados:

Cenoura 20 4fabas | Verduras e legumes
Chuchu 35 1 ¥4 colher de sopa 1y Verduras ¢ legumes
Obeo de soja 4 | colher de sobremesa | Oleos e gorduras
Laranja pera 13 | umdade | Frutas

Lanche da Tarde

Banana nanica amassada 43 Y umdade |  Fnstas

Avena em flocos 12 | colher de sopa | Cereas
Jantar

Armoz branco cozdo 62 2 colheres de sopa |  Cereais

Fenio coado (304 graon/ - o e

50 caldo) 26 | colher de sopa | Feydes

Frango deshado 25 2 colheres de sopa | Cames

Brocols picado comdo 26 2 colheres de sopa | Verduss e legumes
Obeo de soja 4 | colher de sobremesa | Oleos e gorduras
Mamio formosa B0  Yafahia |  Fnstas

Calculado pelo sofware “Virtual Nutn™ (Philippi et al.. 1994,
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I  Dhieta com leite de vaca para criagncas ndo amamentadas de seis a onze meses
(850 Kceal) com refeigies, alimentos, pesos (pramas), medidas caseiras, porgbes ¢

grupos de alimentos.

Peso Medidas Caseiras N." de Porgies /| Grupo

Alimentos/ Refeigbes
(g de Alimentos

Cafe da Manha
Leate tipo "C” 200 1 xicara de cha | Leite
Amdo de milho (maisena) 16 | colher de sobremesa | Cereais
Almogo
Macamio conido 60 2 colheres de sopa |  Cereas
Molho de tomate 20 | colher de sopa 2 Verduras ¢ legumes|
Came moida refogada 20 | colher de sopa | Cames
Cenoura e chuchy refomdos:
Cenoura 20 4fanas | Verdums ¢ legumes
Chuchu 15 1 Y% colher de sopa 5 Verduwras ¢ kegumes
Oleo de soja L | colher de sobremesa | Oleos ¢ gorduras
Laranja pera 75 | umdade |  Fnutas
Lanche da Tarde
Banana nanica amassada 43 Yumdade | Frutas
Leite apo “C” 200 | xicama de cha | Leite
Jantar
Arroz branco condo 62 2 colherss de sopa |  Cereais
Fenio condo (50% grao / o
) 26 | colher de sopa | Fendes
50% caldo)
Frango desfiado 25 2 colheres de sopa | Cames
Brocols picado condo 2 2 colheres de sopa | Verduas e legumes
Oleo de soja L | colher de sobremesa | Olleos ¢ gorduras
Mamio formosa B0 Y fata | Frutas
Lanche da Noite
Leate apo “C” I Y5 xicara de cha | Lene

Calculado pelo sofware “Virual Nutn™ (Philippi et al.. 1994).
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Dicta para criancas de 12 a 23 meses (1300 Keal) com refeicies, alimentos,

pesos (gramas), medidas caseiras, porcdes ¢ grupos de alime ntos,

Peso N." de Porgies / Gru
Alimentos / Refeicies Med idas Caseiras -
(2 de Alimentos

Café Da Manhi
Leite tipo “C” 200 1 xicarade chi 1 Leite
Pao francds 25 Yunidade | Cereas
Geldia 23 1%colherdesobremesa 1 Agtcares
Almoco
Macarrdo cozido 70 | escumadgira | Cereais
Molho de tomate 60 3 colheres de sopa |  Verduras e Lepumes
Carne moida refogada 40 2 colheres de sopa | Carnes
Bracolis picado cozido 26 2 colheres de sopa | Verduras e Lepumes
Olao de soja 4 1 colher de sobremesa I Olens e gorduras
Salada de frutas: 3 Frutas

Banana nanica 43 ' unidade

Maca 33 Yunidade

Laranja 69  Yaunidade

Mamio 50 1/3 fatia
Lanche da Tande
[ogurie natural 120 | pote | Leite
Jantar
Aoz branco 62 2 colheres de sopa | Cereais
Feijao (30% grao / 50% 5 i ,
caldo) 26 | colher de sopa | Feijoes
Espetinho de figado com: 34 launidade | Carnes

Batata cozida 90 34 unidade | Cereais

Cenoura cozida 22 2 colheres de sopa | Verduras e Lepumes
Olen de soja 4 1 colher de sobremesa | Oleos @ porduras
Suco de laranja B85 ‘lacopo | Frutas
Lanche da Noite
Leite tipo “C” 200 | xicarade chi | Leite
Aveia em flocos 18 1% colher de sopa | Cereais

Calculado pelo sofweare ©

Virtual Nutri” (Philippi et al., 1906).
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ANEXO B - PARECER COMITE DE ETICA EM PESQUISA DA FACULDADE
DE SAUDE PUBLICA DA UNIVERSIDADE FEDERAL DE SAO PAULO

COMITE DE ETICA EM PESQUISA - COEP

Faculdade de Sadde Piablica
Universidade de Siio Paulo

OF.COER/053/13

24 du junhe de 2013

Frezada pesqguasadon,

0 Comité d¢ Etica om Pesquisa da Faoddode de Sadde Pablica da Universidade de S3o
Panlo, em sus 4°/13 Sessdo Ordindria, realizada am 21/06/2013, analsou de acordo <om a
Feschucio n* 196/06 do Conselo Naclonal de Salide » suas complemencares, o protoroly de
pesquisa n® 2291, imtitulado "EFETIVIDADE DA FORTIFCACAD CASEIRA COM VITAMINAS [
MINERALS NA PREVENCAD DA DEFICIENCIA DE FERRO E ANEMIA EM CRIANGAS MENORES DE
UM ANO: ESTUDO MULTICENTRICO (M CIDADES BRASILDIRAS', do grupe I sob
responsabildade da pesquisadora Marly Augusto Cardoso, comsidirandoo APROVADO
S¥lentase, ainda, gue a documestacho, referente &s manFestacBes da ANVISA, deverd ser
apresentada a0 COEP semgrd que Mowwir Algums rove comuncacie oficl em relagho a0
projeto

Cabe |embrar que, de acordo com a Res. CNS 196/96, 550 deveres dola) pesauisadonial
1) Comunicar do imediato qualquer Mseratdo no projeto ¢ aguardar manifestacio deste Comink
de £tica em Pesquisa para dar comtinuidad & pesguess. 2) Manter sob sua guarda & em local
segure, pelo prazo de 5 (Cnco) anos, 05 dados da pesquisa, Contendo Nichas individurs o todos
o demas documentos recomendados pelo COEP, no caso eventual auditoria; 3) Comunicar
formalmente 2 este Comiti por ocasiko do encerramento do pesowisy; 4) Elaborar & aceesentar
relatbrios parclals e final 5) Justificar perante o COEP intarupcdo do projelo ou 4 nlo

publcagio dos resultados,
m

Decano do Comitd de Etica em Pesquisa - FSP/USP

Arenciosamena,

i S¢.0

Prof * Assoc. Marly Augesto Cardoso
Departamento de Nutricko

Faculdade de Sadde Piblica da US»

Av. Dr, Arnaldo, 715 - Cerquelra César - CEP 01246-904 - Sio Paulo - SP
Contfato: (35 11) 3061 7779 | cocp@fip.usp.be | www, fp.usp.br




ANEXO C - PARECER COMITE DE ETICA EM PESQUISA DA
UNIVERSIDADE FEDERAL DE GOIAS

SERVIGO PUBLICO FEDERAL
UNIVERSIDADE FEDERAL DE GOIAS ‘}
PRO-REITORIA DE PESQUISA E POSGRADUACAO U.F r:
COMITE DE ETICA EM PESQUISA

Goilinia, 19 /04 12

FPARECER CONSUBSTANCIADO REFERENTE AO  PROJETO DE
PESQUISA, PROTOCOLADO NESTE COMITE SOB O N.: 06512

| - Identificagio

-Tirulo do projeto: Efetividade da fortificagBo caseira com vitaminas ¢ minceais na
prevencdo ds deficiéncia de ferro e anemin em crisngas menoses ée um ano: estudo
multicéntrico em cidades drasileirs

- Pesquisador Responsivel: Mana Claret C. M. Hadler

- Pesquisadores Participantes: Maria do Rosirio G, Peixoto, Lara Livia Santos da Silva,
Wanessa Santana Braga

- Instivd¢do onde seed realizado o estudo: Faculdade de Nulnigho

- Dala de gpresentagho 80 CEPAUFG: 20/013/12

« Ares Temdaica: Grupo 111

Comentinos do relator frente & Resolugho CNS 19696 ¢ complemcntares cm
particular sobre:

11 - Estrutura do Protocolo
CD; Folha de rosto CEP-UFG, Folbe de rosto da CONEP com assinatura do

responsivel pela pesquisa e do responsivel pela instituigdo, Termo de compromisso,
Projeto de Pesquisa; TCLE; Formuldsio de triagem; Formulario inicial, formuldsio de
seguimento grupo intervengdo; Formuldnia coleta de sangue; Oficio do Comité de Exica
em Pesquisa-COEP/067/12 da Faculdade de Sside Poblica ds Universidade de Sio
Paulo; Declaragdo de anwéncia ¢ termo de compromisso da diretora de atengio & saide
da Secretania Municipal de Sadde de Goidnia; Norma eperacional n® 01/2112; Termo de
concessio ¢ accitapda de spoio financeiro & projeto’CNPq.

TT7T - Projeto de pesquisa

Objetivo: Avalier a efetividade da fortificagio caseira com vitamings ¢ minerais na
prevengdo da anemia ¢ deficiéncia de ferro em criangas menores de um ano em cidades
brasileiras. Em Especifico: 1)- Avaliar o efetividade da estratégia de fortificagio
caseira na redug@o da prevalédncia de nnemia e deficiéncia de ferro em criangas menores
de um ano. 2)- Avalisr a adesdo, aceitabilidade ¢ possiveis efeitos colaterais do wo do
soplemento com vilaminas ¢ minerais na alimentagdo complementar, 3)- Analisar a
percepgdo (fatares limitanees ¢ facilitadores) dos pais e/ou respoasdveis pelas criangas
sobre a cstrakégia de fortificagio cascira com vitaminas ¢ mincmis. 4)- Avaliar 2
percepsdo (fatores limitantes ¢ facilitadores) dos peofissionais de saide sobre a
estratégia de fortificagdo caseira com vilaminas ¢ minerais. S)- Comparar a efetividade
da estratépia de fortificagho cascira na reduglo da prevaléncia de anemia e deficiéncia
de ferro segundo o modelo da atenclo bisica.

Praco da Rt - rmo'cm-.wman.owu-oo-rmowwn-nn-hxﬁ-nm
Homepage. waw pI0d R DT - E_mat pmog@eaeg g B

84



SERVIGO PUBLICO FEDERAL
UNIVERSIDADE FEDERALDE GOIAS @
PRO-REITORIA DE PESQUISA E POS-GRADUACAO ®

COMITE DE ETICA EM PESQUISA UFG

Andlise das questdes éticas:

Trata-se de estudo multicéatrico a ser realizado cm cidades brusileiras (Goiénia, Olinda,
Rio Branco ¢ Porto Alegre) sclecionadas pelo Ministério da Sadde. O delincamento do
estudo serd do tipo enssio de campo pragmitice em conglomerados constituidos por
Unidades Basicas de Saude (UBS) da rede pablica segundo modelo da atengdo bisica
(Tradicional e Estratégia Saiide da Familia) nos municipics selecionados. Para o centro
colahorador de Gaidnia, o estudo serd desenvolvido em Uridades de Saide Tradicionais
e ern drea com Estratégia Sande da Familia para verificer a logistica de implantagdo da
estratégia de fortificagio caseira nos dois modelos de atengdo da rede bisica de satde.
Nos demais centros colaboraderes, serdo wtilizados ¢ modelo Tradicional em Rio
Branco e Porto Alegre e o modele Estratégin Saide da Familia em Olinds.

- Critérios de Inchusio ¢ exclusdio: Serdo clegiveis a0 estudo criangas entre 6 ¢ 8 meses
idade (Grupo Intervengdo) ¢ eatre 12 ¢ 14 meses de idade (Grupo Controle) residentes
no territério das UBS selecionadas e que nfio estiverem fiuzendo uso de suplemento de
ferto 00 momento do recrutamento. Serko excluidas do estudo criancas com makiria,
portadoras de HIV, tuberculose, hemoglobinopatias € as que esliverem em Lratamento
da anemin no momento inicial da pasquisa.

. Garantia da Privacidade ¢ Coafidencislidade estio contempladas no projeto de
pesquisa,

- Cromograma: Adequado. [nicio coleta de dados maio de 2012,
- Orgamento - Projeto financiado pelo CNPq - Edital/chamada: Encomendas MS-2011.

- Avalisclo de riscos ¢ beneficios: Refatam risco minimo associado 4 coleta de sangue
com material desoartdvel. Como beneficio da pesquisa relatam avalias®o nutricional
individual ¢ colaboragio na definiglo de estratégias para prevengio de ancemia e
deficiéncia de ferro na infancia,

. Andlise ds metodologia ¢ sun adequaglo 805 objetivos da pesquiss: A metodologis
encoatra-se adequada,

- Verificagho das condigBes para realizagio da pesquisa. As condigbes sio adequadas e
os curriculos dos pesquisadores slo compativeis com a pesquisa proposta.

IV - Termo de Consentimento Livre ¢ Esclarecido

- O TCLE estd adequado, apresentado linguagem clara ¢ cumpre com o solicitado no
protocolo. No TCLE est garantida a intermapso, podendo retirar o seu consentimeato a
qualquer momento sem nenhum prejiizo 0 pais ¢ a crianga, Estd garantido gque tdas
as informagdes cbtidas ¢ os resultados das andlises bioquimicas serfio mantidos em
sbgilo.bemwmnlosuidemiﬁadocummidodummﬁdcadddn
informagdes relacionadas 4 privacidade,

Fride Ga Felone - Teves - Covpus B - CEPTA00T 070 Oulvie G - Fonea: 0 JOUR2 3521107 - Fac3sa1- 1163

Hommanea: pasy aspee by be - § H&W‘Q"
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SERVIGO PUBLICO FEDERAL
UNIVERSIDADE FEDERAL DE GOIAS ®
PRO-REITORIA DE PESQUISA E POS-GRADUACAQ U.F G

COMITE DE ETICA EM PESQUISA

VI - Parecer do CEP;

Apds andlise dos documestos, piginas -01-55, de acordo com a Resolugio CNS 196/%6,
0 pareser, SMJ deste comité, € pela APROVAGAOQ. Solicitamos & pesquisadora
responsivel, assim que obtiver manifestagio final da ANVISA enviar, também, a0
CEP/UFG, pera comper este protocolo,

Do scordo com a Res. CNS 18¢/96, 580 deveres doja) pesquisacol(a) >

1)- Comunicar de imediate qualquer akerscdo no projeto e guardar manifestacio desta
Comité de Etica em Pasquisa para dar continuidace & pesquiss, 2)- Manter ob sua guarda em
local sequm, palo prazo de 5 (cinco anos), o5 cadas ds pesusa conterdo NChas Indnicuais &
todes o5 cemas documenos (ecomendades pelo CEP, 3)- Comunicar formalmanta o este
Comit por ocasido do encerramants da pesquisa; 4)- Blabarar @ apresentsr relatdnos pardais
¢ final: 5)- Jusificar perante o CEP interrupgdo 00 projeta cu 3 ndo publeagso dos resutados

VI - Data da reuniio: 23 de abril de 2012

Assinaura do(a) Coordenador(ay CEP/UFG:
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ANEXO D — ANUENCIA DA SECRETARIA MUNICIPAL DE SAUDE DE
GOIANIA




88

ANEXO E — NORMAS PARA ENVIO DE PUBLICAGAO — JOURNAL OF
TRACE ELEMENTS IN MEDICINE AND BIOLOGY

GUIDE FOR AUTHORS
INTRODUCTION

The Journal of Trace Elements in Medicine and Biology will publish
original papers, reviews, clinical notes, technical notes and short
communications concerning trace elements in medicine and biology, including
analytical methods, biochemistry, pathobiochemistry of metabolic processes,
molecular biology, nutrition, toxicology, environmental toxicology, epidemiology,
clinical applications in diagnosis, therapy, food chain and veterinary medicine.
Manuscripts will be accepted in English only. Page charges This journal has no
page charges.

BEFORE YOU BEGIN

Ethics in publishing Please see our information pages on Ethics in
publishing and Ethical guidelines for journal publication. Human and animal
rights If the work involves the use of human subjects, the author should ensure
that the work described has been carried out in accordance with The Code of
Ethics of the World Medical Association (Declaration of Helsinki) for
experiments involving humans; Uniform Requirements for manuscripts
submitted to Biomedical journals.

Authors should include a statement in the manuscript that informed
consent was obtained for experimentation with human subjects. The privacy
rights of human subjects must always be observed. All animal experiments
should comply with the ARRIVE guidelines and should be carried out in
accordance with the U.K. Animals (Scientific Procedures) Act, 1986 and
associated guidelines, EU Directive 2010/63/EU for animal experiments, or the
National Institutes of Health guide for the care and use of Laboratory animals
(NIH Publications No. 8023, revised 1978) and the authors should clearly
indicate in the manuscript that such guidelines have been followed.

Declaration of interest All authors must disclose any financial and
personal relationships with other people or organizations that could
inappropriately influence (bias) their work. Examples of potential conflicts of
interest include employment, consultancies, stock ownership, honoraria, paid
expert testimony, patent applications/ registrations, and grants or other funding.
If there are no conflicts of interest then please state this: 'Conflicts of interest:
none'.

More information. Submission declaration and verification Submission of
an article implies that the work described has not been published previously
(except in the form of an abstract or as part of a published lecture or academic
thesis or as an electronic preprint, see 'Multiple, redundant or concurrent
publication’ section of our ethics policy for more information), that it is not under
consideration for publication elsewhere, that its publication is approved by all
authors and tacitly or explicitly by the responsible authorities where the work
was carried out, and that, if accepted, it will not be published elsewhere in the
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same form, in English or in any other language, including electronically without
the written consent of the copyright-holder.

To verify originality, your article may be checked by the originality
detection service CrossCheck. Changes to authorship Authors are expected to
consider carefully the list and order of authors before submitting their
manuscript and provide the definitive list of authors at the time of the original
submission. Any addition, deletion or rearrangement of author names in the
authorship list should be made only before the manuscript has been accepted
and only if approved by the journal Editor.

To request such a change, the Editor must receive the following from the
corresponding author: (a) the reason for the change in author list and (b) written
confirmation (e-mail, letter) from all authors that they agree with the addition,
removal or rearrangement. In the case of addition or removal of authors, this
includes confirmation from the author being added or removed. Only in
exceptional circumstances will the Editor consider the addition, deletion or
rearrangement of authors after the manuscript has been accepted. While the
Editor considers the request, publication of the manuscript will be suspended. If
the manuscript has already been published in an online issue, any requests
approved by the Editor will result in a corrigendum.

AUTHOR INFORMATION PACK

This journal offers authors a choice in publishing their research: open
access and subscription. For subscription articles Upon acceptance of an
article, authors will be asked to complete a 'Journal Publishing Agreement' (for
more information on this and copyright, see http://www.elsevier.com/copyright).
An e-mail will be sent to the corresponding author confirming receipt of the
manuscript together with a ‘Journal Publishing Agreement' form or a link to the
online version of this agreement. Subscribers may reproduce tables of contents
or prepare lists of articles including abstracts for internal circulation within their
institutions.

Permission of the Publisher is required for resale or distribution outside
the institution and for all other derivative works, including compilations and
translations (please consult http://www.elsevier.com/permissions). If excerpts
from other copyrighted works are included, the author(s) must obtain written
permission from the copyright owners and credit the source(s) in the article.
Elsevier has preprinted forms for use by authors in these cases: please consult
http://www.elsevier.com/permissions.

For open access articles Upon acceptance of an article, authors will be
asked to complete an 'Exclusive License Agreement' (for more information see
http:/www.elsevier.com/OAauthoragreement). Permitted reuse of open access
articles is determined by the author's choice of user license (see
http://www.elsevier.com/openaccesslicenses). Retained author rights As an
author you (or your employer or institution) retain certain rights. For more
information on author rights for:

Subscription articles please see http://www.elsevier.com/journal-
authors/author-rights-and-responsibilities. Open access articles please see
http://www.elsevier.com/OAauthoragreement. Copyright Upon acceptance of an
article, authors will be asked to complete a 'Journal Publishing Agreement' (see
more information on this). An e-mail will be sent to the corresponding author
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confirming receipt of the manuscript together with a 'Journal Publishing
Agreement' form or a link to the online version of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles
including abstracts for internal circulation within their institutions. Permission of
the Publisher is required for resale or distribution outside the institution and for
all other derivative works, including compilations and translations. If excerpts
from other copyrighted works are included, the author(s) must obtain written
permission from the copyright owners and credit the source(s) in the article.
Elsevier has preprinted forms for use by authors in these cases. For open
access articles:

Upon acceptance of an article, authors will be asked to complete an
'‘Exclusive License Agreement' (more information). Permitted third party reuse of
open access articles is determined by the author's choice of user license.
Author rights As an author you (or your employer or institution) have certain
rights to reuse your work. More information. Role of the funding source You are
requested to identify who provided financial support for the conduct of the
research and/or preparation of the article and to briefly describe the role of the
sponsor(s), if any, in study design; in the collection, analysis and interpretation
of data; in the writing of the report; and in the decision to submit the article for
publication. If the funding source(s) had no such involvement then this should
be stated. Funding body agreements and policies Elsevier has established a
number of agreements with funding bodies which allow authors to comply with
their funder's open access policies. Some funding bodies will reimburse the
author for the Open Access Publication Fee. Details of existing agreements are
available online.

This journal offers authors a choice in publishing their research: Open
access °* Articles are freely available to both subscribers and the wider public
with permitted reuse. * An open access publication fee is payable by authors or
on their behalf, e.g. by their research funder or institution. Subscription « Articles
are made available to subscribers as well as developing countries and patient
groups through our universal access programs.

No open access publication fee payable by authors. Regardless of how
you choose to publish your article, the journal will apply the same peer review
criteria and acceptance standards. For open access articles, permitted third
party (re)use is defined by the following Creative Commons user licenses:
Creative Commons Attribution (CC BY) Lets others distribute and copy the
article, create extracts, abstracts, and other revised versions, adaptations or
derivative works of or from an article (such as a translation), include in a
collective work (such as an anthology), text or data mine the article, even for
commercial purposes, as long as they credit the author(s), do not represent the
author as endorsing their adaptation of the article, and do not modify the article
in such a way as to damage the author's honor or reputation. Creative
Commons Attribution-NonCommercial-NoDerivs (CC BY-NC-ND) For non-
commercial purposes, lets others distribute and copy the article, and to include
in a collective work (such as an anthology), as long as they credit the author(s)
and provided they do not alter or modify the article.

The open access publication fee for this journal is USD 1800, excluding
taxes. Learn more about Elsevier's pricing policy:
http://www.elsevier.com/openaccesspricing. Green open access Authors can
share their research in a variety of different ways and Elsevier has a number of
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green open access options available. We recommend authors see our green
open access page for further information. Authors can also self-archive their
manuscripts immediately and enable public access from their institution's
repository after an embargo period.

This is the version that has been accepted for publication and which
typically includes author-incorporated changes suggested during submission,
peer review and in editor-author communications. Embargo period: For
subscription articles, an appropriate amount of time is needed for journals to
deliver value to subscribing customers before an article becomes freely
available to the public. This is the embargo period and it begins from the date
the article is formally published online in its final and fully citable form. This
journal has an embargo period of 12 months. Language (usage and editing
services) Please write your text in good English (American or British usage is
accepted, but not a mixture of these).

Authors who feel their English language manuscript may require editing
to eliminate possible grammatical or spelling errors and to conform to correct
scientific English may wish to use the English Language Editing service
available from Elsevier's WebShop. Informed consent and patient details
Studies on patients or volunteers require ethics committee approval and
informed consent, which should be documented in the paper. Appropriate
consents, permissions and releases must be obtained where an author wishes
to include case details or other personal information or images of patients and
any other individuals in an Elsevier publication.

Written consents must be retained by the author and copies of the
consents or evidence that such consents have been obtained must be provided
to Elsevier on request. For more information, please review the Elsevier Policy
on the Use of Images or Personal Information of Patients or other Individuals.
Unless you have written permission from the patient (or, where applicable, the
next of kin), the personal details of any patient included in any part of the article
and in any supplementary materials (including all illustrations and videos) must
be removed before submission.

Submission of Manuscripts Submission to this journal proceeds totally
online and you will be guided stepwise through the creation and uploading of
your files. The system automatically converts source files to a single PDF file of
the article, which is used in the peer-review process. Please note that even
though manuscript source files are converted to PDF files at submission for the
review process, these source files are needed for further processing after
acceptance.

All correspondence, including notification of the Editor's decision and
requests for revision, takes place by e-mail removing the need for a paper trail.
In exceptions, manuscripts can also be sent electronically to the Editorial
Assistant: Christine Weidl E-mail: jtemb@redaktionsbuero-weidl.de Manuscripts
should be submitted with an accompanying covering letter with permission to
use illustrations that may identify human subjects and to use previously
published illustrations. “Original Papers” should not exceed 20 double spaced
typewritten pages. Maximum length of “Short Communications” is 6 typewritten
pages including tables and figures. Submit your article Please submit your
article via http://ees.elsevier.com/jtemb.
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Use of word processing software It is important that the file be saved in
the native format of the word processor used. The text should be in single-
column format. Keep the layout of the text as simple as possible. Most
formatting codes will be removed and replaced on processing the article. In
particular, do not use the word processor's options to justify text or to hyphenate
words. However, do use bold face, italics, subscripts, superscripts etc. When
preparing tables, if you are using a table grid, use only one grid for each
individual table and not a grid for each row. If no grid is used, use tabs, not
spaces, to align columns.

The electronic text should be prepared in a way very similar to that of
conventional manuscripts (see also the Guide to Publishing with Elsevier). Note
that source files of figures, tables and text graphics will be required whether or
not you embed your figures in the text. See also the section on Electronic
artwork. To avoid unnecessary errors you are strongly advised to use the 'spell-
check' and 'grammar-check’ functions of your word processor.

Article structure Title page The first page should contain: a concise title;
the complete name(s) of the author(s); the name of the laboratory where the
work was carried out, the postal address and e-mail-address to which
correspondence (including proofs) should be sent; the full postal adress(es) of
(all) the author(s) in the language of the country of origin (in Latin
transliteration); a short title (maximum 70 letters incl. spaces); a dedication (if
any).
 Title. Concise and informative. Titles are often used in informationretrieval
systems. Avoid abbreviations and formulae where possible.

* Author names and affiliations. Where the family name may be ambiguous
(e.g., a double name), please indicate this clearly. Present the authors' affiliation
addresses (where the actual work was done) below the names. Indicate all
affiliations with a lower-case superscript letter immediately after the author's
name and in front of the appropriate address. Provide the full postal address of
each affiliation, including the country name and, if available, the e-mail address
of each author.

» Corresponding author. Clearly indicate who will handle correspondence at all
stages of refereeing and publication, also post-publication. Ensure that phone
numbers (with country and area code) are provided in addition to the e-mail
address and the complete postal address. Contact details must be kept up to
date by the corresponding author.

* Present/permanent address. If an author has moved since the work described
in the article was done, or was visiting at the time, a 'Present address' (or
'Permanent address') may be indicated as a footnote to that author's name. The
address at which the author actually did the work must be retained as the main,
affiliation address. Superscript Arabic numerals are used for such footnotes.
Subdivision - unnumbered sections Divide your article into clearly defined
sections. Each subsection is given a brief heading. Each heading should appear
on its own separate line. Subsections should be used as much as possible
when crossreferencing text: refer to the subsection by heading as opposed to
simply 'the text'.

Introduction This should define the problem and, if possible, the frame of
existing knowledge. Please ensure that people not working in your particular
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field will be able to understand the intention. The word length of the introduction
should be 150 to 300 words.

Material and methods Please be as precise as possible to enable other
scientists to repeat your work. It is necessary to send a description of the
applied methodology of the analysis of Trace Elements, in particular, the results
of the accuracy checks must be provided Results Only material pertinent to the
subject must be included. Data must not be repeated in fi gures and tables.

Discussion and Conclusion This part should interpret the results in view
of the problem outlined in the introduction and of related observations by
yourself or others. Implications for further studies or application may be
discussed.

A conclusion should be added if results and discussion are combined.
Appendices If there is more than one appendix, they should be identified as A,
B, etc. Formulae and equations in appendices should be given separate
numbering: Eq. (A.1), Eq. (A.2), etc.; in a subsequent appendix, Eq. (B.1) and
so on. Similarly for tables and figures: Table A.1; Fig. A.1, etc.

Abstract A concise and factual abstract is required. The abstract should
state briefly the purpose of the research, the principal results and major
conclusions. An abstract is often presented separately from the article, so it
must be able to stand alone. For this reason, References should be avoided,
but if essential, then cite the author(s) and year(s). Also, non-standard or
uncommon abbreviations should be avoided, but if essential they must be
defined at their first mention in the abstract itself.

Graphical abstract Although a graphical abstract is optional, its use is
encouraged as it draws more attention to the online article. The graphical
abstract should summarize the contents of the article in a concise, pictorial form
designed to capture the attention of a wide readership. Graphical abstracts
should be submitted as a separate file in the online submission system. Image
size: Please provide an image with a minimum of 531 x 1328 pixels (h x w) or
proportionally more. The image should be readable at a size of 5 x 13 cm using
a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or
MS Office files.

You can view Example Graphical Abstracts on our information site.
Authors can make use of Elsevier's lllustration and Enhancement service to
ensure the best presentation of their images and in accordance with all
technical requirements: lllustration Service. Highlights Highlights are a short
collection of bullet points that convey the core findings of the article.

Highlights are optional and should be submitted in a separate editable
file in the online submission system. Please use 'Highlights' in the file name and
include 3 to 5 bullet points (maximum 85 characters, including spaces, per
bullet point). You can view example Highlights on our information site.
Keywords Immediately after the abstract, provide a maximum of 6 keywords,
avoiding general and plural terms and multiple concepts (avoid, for example,
‘and’, 'of").

Be sparing with abbreviations: only abbreviations firmly established in the
field may be eligible. These keywords will be used for indexing purposes.
Abbreviations Define abbreviations that are not standard in this field in a
footnote to be placed on the first page of the article. Such abbreviations that are
unavoidable in the abstract must be defined at their first mention there, as well
as in the footnote. Ensure consistency of abbreviations throughout the article.
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Acknowledgements Collate acknowledgements in a separate section at the end
of the article before the references and do not, therefore, include them on the
title page, as a footnote to the title or otherwise. List here those individuals who
provided help during the research (e.g., providing language help, writing
assistance or proof reading the article, etc.).

Formatting of funding sources List funding sources in this standard way
to facilitate compliance to funder's requirements: Funding: This work was
supported by the National Institutes of Health [grant numbers xxxx, yyyy]; the
Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the
United States Institutes of Peace [grant number aaaa]. It is not necessary to
include detailed descriptions on the program or type of grants and awards.
When funding is from a block grant or other resources available to a university,
college, or other research institution, submit the name of the institute or
organization that provided the funding. If no funding has been provided for the
research, please include the following sentence: This research did not receive
any specific grant from funding agencies in the public, commercial, or not-for-
profit sectors.

Nomenclature The journal will follow the nomenclature rules of IUPAC
and of the IUPAB-IUB Commission on Biochemical Nomenclature, the
recommendations of this commission for abbreviations and symbols, and the
recommendations of the International Federation of Clinical Chemistry.
Abbreviations not recommended by IUPAC, IUB and IFCC commissions should
be kept to a minimum and should be listed on a separate page.

Units Sl units should be used except in a few cases where non-Sl units
are more common, e.g. liter for volume (see the following table): jtemb-
symbols.gifSelected symbols for quantities and units Footnotes Footnotes
should be used sparingly. Number them consecutively throughout the article.
Many word processors can build footnotes into the text, and this feature may be
used. Otherwise, please indicate the position of footnotes in the text and list the
footnotes themselves separately at the end of the article.

Do not include footnotes in the Reference list. Artwork Image
manipulation Whilst it is accepted that authors sometimes need to manipulate
images for clarity, manipulation for purposes of deception or fraud will be seen
as scientific ethical abuse and will be dealt with accordingly. For graphical
images, this journal is applying the following policy: no specific feature within an
image may be enhanced, obscured, moved, removed, or introduced.

Adjustments of brightness, contrast, or color balance are acceptable if
and as long as they do not obscure or eliminate any information present in the
original. Nonlinear adjustments (e.g. changes to gamma settings) must be
disclosed in the figure legend. Electronic artwork General points
* Make sure you use uniform lettering and sizing of your original artwork.

* Embed the used fonts if the application provides that option.

* Aim to use the following fonts in your illustrations: Arial, Courier, Times New
Roman, Symbol, or use fonts that look similar.

* Number the illustrations according to their sequence in the text.

» Use a logical naming convention for your artwork files.

* Provide captions to illustrations separately.

« Size the illustrations close to the desired dimensions of the published version.
» Submit each illustration as a separate file.
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A detailed guide on electronic artwork is available. You are urged to visit
this site; some excerpts from the detailed information are given here. Formats If
your electronic artwork is created in a Microsoft Office application (Word,
PowerPoint, Excel) then please supply 'as is' in the native document format.

10 Regardless of the application used other than Microsoft Office, when
your electronic artwork is finalized, please 'Save as' or convert the images to
one of the following formats (note the resolution requirements for line drawings,
halftones, and line/halftone combinations given below): EPS (or PDF): Vector
drawings, embed all used fonts. TIFF (or JPEG): Color or grayscale
photographs (halftones), keep to a minimum of 300 dpi. TIFF (or JPEG):
Bitmapped (pure black & white pixels) line drawings, keep to a minimum of
1000 dpi. TIFF (or JPEG):

Combinations bitmapped line/half-tone (color or grayscale), keep to a
minimum of 500 dpi. Please do not:

» Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG);
these typically have a low number of pixels and limited set of colors;

* Supply files that are too low in resolution;

» Submit graphics that are disproportionately large for the content.

The maximum type area is 17.7 cm width and 21.6 cm height. Figures
should be designed to fi t either one-column size (8.4 cm) or two-columns size
(17.7 cm) in width. Figures must be ready for reproduction with clear lettering in
suitable size. In addition to the printed version figures can be supplied in digital
format (EPS or TIFF format, final resolution 300 dpi for halftones. 1270 dpi for
black/white line drawings). For other formats (BMP, CDR, Al, FH, PDF, PS,
PICT) all imported figures and type fonts need to be supplied as accompanying
data. Color artwork Please make sure that artwork files are in an acceptable
format (TIFF (or JPEG), EPS (or PDF), or MS Office files) and with the correct
resolution.

If, together with your accepted article, you submit usable color figures
then Elsevier will ensure, at no additional charge, that these figures will appear
in color online (e.g., ScienceDirect and other sites) regardless of whether or not
these illustrations are reproduced in color in the printed version. For color
reproduction in print, you will receive information regarding the costs from
Elsevier after receipt of your accepted article. Please indicate your preference
for color: in print or online only.

Further information on the preparation of electronic artwork. lllustration
services Elsevier's WebShop offers lllustration Services to authors preparing to
submit a manuscript but concerned about the quality of the images
accompanying their article. Elsevier's expert illustrators can produce scientific,
technical and medical-style images, as well as a full range of charts, tables and
graphs.

Image ‘polishing' is also available, where our illustrators take your
image(s) and improve them to a professional standard. Please visit the website
to find out more. Figure captions Ensure that each illustration has a caption.
Supply captions separately, not attached to the figure. A caption should
comprise a brief title (not on the figure itself) and a description of the illustration.
Keep text in the illustrations themselves to a minimum but explain all symbols
and abbreviations used.

Tables Tables must be preceded by a concise and self-explanatory
heading. Number tables consecutively in accordance with their appearance in
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the text. Place footnotes to tables below the table body and indicate them with
superscript lowercase letters. Avoid vertical rules. Be sparing in the use of
tables and ensure that the data presented in tables do not duplicate results
described elsewhere in the article. References Citation in text Please ensure
that every reference cited in the text is also present in the reference list (and
vice versa).

Any references cited in the abstract must be given in full. Unpublished
results and personal communications are not recommended in the reference
list, but may be mentioned in the text. If these references are included in the
reference list they should follow the standard reference style of the journal and
should include a substitution of the publication date with either ‘Unpublished
results’ or 'Personal communication'. Citation of a reference as 'in press' implies
that the item has been accepted for publication. Reference links Increased
discoverability of research and high quality peer review are ensured by online
links to the sources cited. In order to allow us to create links to abstracting and
indexing services, such as Scopus, CrossRef and PubMed, please ensure that
data provided in the references are correct.

Please note that incorrect surnames, journal/book titles, publication year
and pagination may prevent link creation. When copying references, please be
careful as they may already contain errors. Use of the DOI is encouraged. A
DOI can be used to cite and link to electronic articles where an article is in-
press and full citation details are not yet known, but the article is available
online. A DOI is guaranteed never to change, so you can use it as a permanent
link to any electronic article. An example of a citation using DOI for an article not
yet in an issue is: VanDecar J.C., Russo R.M., James D.E., Ambeh W.B.,
Franke M. (2003). Aseismic continuation of the Lesser Antilles slab beneath
northeastern Venezuela. Journal of Geophysical Research,
http://dx.doi.org/10.1029/2001JB000884i.

Please note the format of such citations should be in the same style as
all other references in the paper. Web references As a minimum, the full URL
should be given and the date when the reference was last accessed. Any
further information, if known (DOI, author names, dates, reference to a source
publication, etc.), should also be given. Web references can be listed separately
(e.g., after the reference list) under a different heading if desired, or can be
included in the reference list. References in a special issue Please ensure that
the words 'this issue' are added to any references in the list (and any citations in
the text) to other articles in the same Special Issue.

Reference management software Most Elsevier journals have their
reference template available in many of the most popular reference
management software products. These include all products that support Citation
Style Language styles, such as Mendeley and Zotero, as well as EndNote.
Using the word processor plug-ins from these products, authors only need to
select the appropriate journal template when preparing their article, after which
citations and bibliographies will be automatically formatted in the journal's style.
If no template is yet available for this journal, please follow the format of the
sample references and citations as shown in this Guide. Users of Mendeley
Desktop can easily install the reference style for this journal by clicking the
following link:  http://open.mendeley.com/use-citation-style/journal-of-trace-
elements-in-medicine-and-biology



http://dx.doi.org/10.1029/2001JB000884i
http://open.mendeley.com/use-citation-style/journal-of-trace-elements-in-medicine-and-biology
http://open.mendeley.com/use-citation-style/journal-of-trace-elements-in-medicine-and-biology

97

When preparing your manuscript, you will then be able to select this style
using the Mendeley plugins for Microsoft Word or LibreOffice. Reference style
Text: Indicate references by number(s) in square brackets in line with the text.
The actual authors can be referred to, but the reference number(s) must always
be given. Example: ..... as demonstrated [3,6]. Barnaby and Jones [8] obtained
a different result ...." List: Number the references (numbers in square brackets)
in the list in the order in which they appear in the text. Examples: Reference to a
journal publication: [1] J. van der Geer, J.A.J. Hanraads, R.A. Lupton, The art of
writing a scientific article, J. Sci. Commun. 163 (2010) 51-59.

Reference to a book: [2] W. Strunk Jr., E.B. White, The Elements of
Style, fourth ed., Longman, New York, 2000. Reference to a chapter in an
edited book: [3] G.R. Mettam, L.B. Adams, How to prepare an electronic version
of your article, in: B.S. Jones, R.Z. Smith (Eds.), Introduction to the Electronic
Age, E-Publishing Inc., New York, 2009, pp. 281-304. Reference to a website:
[4] Cancer Research UK, Cancer statistics reports for the UK.
http://www.cancerresearchuk.org/ aboutcancer/statistics/cancerstatsreport/,
2003 (accessed 13.03.03). Journal abbreviations source Journal names should
be abbreviated according to the List of Title Word Abbreviations. Video data
Elsevier accepts video material and animation sequences to support and
enhance your scientific research.

Authors who have video or animation files that they wish to submit with
their article are strongly encouraged to include links to these within the body of
the article. This can be done in the same way as a figure or table by referring to
the video or animation content and noting in the body text where it should be
placed. All submitted files should be properly labeled so that they directly relate
to the video file's content. In order to ensure that your video or animation
material is directly usable, please provide the files in one of our recommended
file formats with a preferred maximum size of 150 MB.

Video and animation files supplied will be published online in the
electronic version of your article in Elsevier Web products, including
ScienceDirect. Please supply 'stills' with your files: you can choose any frame
from the video or animation or make a separate image. These will be used
instead of standard icons and will personalize the link to your video data. For
more detailed instructions please visit our video instruction pages. Note: since
video and animation cannot be embedded in the print version of the journal,
please provide text for both the electronic and the print version for the portions
of the article that refer to this content. Supplementary material Supplementary
material can support and enhance your scientific research. Supplementary files
offer the author additional possibilities to publish supporting applications, high-
resolution images, background datasets, sound clips and more.

Please note that such items are published online exactly as they are
submitted; there is no typesetting involved (supplementary data supplied as an
Excel file or as a PowerPoint slide will appear as such online). Please submit
the material together with the article and supply a concise and descriptive
caption for each file. If you wish to make any changes to supplementary data
during any stage of the process, then please make sure to provide an updated
file, and do not annotate any corrections on a previous version.

Please also make sure to switch off the "Track Changes' option in any
Microsoft Office files as these will appear in the published supplementary file(s).
For more detailed instructions please visit our artwork instruction pages.
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Database linking Elsevier encourages authors to connect articles with external
databases, giving readers access to relevant databases that help to build a
better understanding of the described research.

Please refer to relevant database identifiers using the following format in
your article: Database: xxxx (e.g., TAIR: AT1G01020; CCDC: 734053; PDB:
1XFN). More information and a full list of supported databases. Data deposit
and linking Elsevier encourages and supports authors to share raw data sets
underpinning their research publication where appropriate and enables
interlinking of articles and data. More information on depositing, sharing and
using research data. Submission checklist The following list will be useful during
the final checking of an article prior to sending it to the journal for review.

Please consult this Guide for Authors for further details of any item.
Ensure that the following items are present: One author has been designated as
the corresponding author with contact details:

* E-mail address

* Full postal address All necessary files have been uploaded, and contain:

» Keywords

« All figure captions

* All tables (including title, description, footnotes) Further considerations

* Manuscript has been 'spell-checked' and 'grammar-checked'

» References are in the correct format for this journal

+ All references mentioned in the Reference list are cited in the text, and vice
versa

* Permission has been obtained for use of copyrighted material from other
sources (including the Internet) Printed version of figures (if applicable) in color
or black-and-white

* Indicate clearly whether or not color or black-and-white in print is required.

For any further information please visit our Support Center. AFTER
ACCEPTANCE Availability of accepted article This journal makes articles
available online as soon as possible after acceptance. This concerns the
accepted article (both in HTML and PDF format), which has not yet been
copyedited, typeset or proofread.

A Digital Object Identifier (DOI) is allocated, thereby making it fully citable
and searchable by title, author name(s) and the full text. The article's PDF also
carries a disclaimer stating that it is an unedited article. Subsequent production
stages will simply replace this version. Online proof correction Corresponding
authors will receive an e-mail with a link to our online proofing system, allowing
annotation and correction of proofs online. The environment is similar to MS
Word: in addition to editing text, you can also comment on figures/tables and
answer questions from the Copy Editor. Web-based proofing provides a faster
and less error-prone process by allowing you to directly type your corrections,
eliminating the potential introduction of errors. If preferred, you can still choose
to annotate and upload your edits on the PDF version.

All instructions for proofing will be given in the e-mail we send to authors,
including alternative methods to the online version and PDF. We will do
everything possible to get your article published quickly and accurately. Please
use this proof only for checking the typesetting, editing, completeness and
correctness of the text, tables and figures. Significant changes to the article as
accepted for publication will only be considered at this stage with permission
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from the Editor. It is important to ensure that all corrections are sent back to us
in one communication.

Please check carefully before replying, as inclusion of any subsequent
corrections cannot be guaranteed. Proofreading is solely your responsibility.
Offprints The corresponding author, at no cost, will be provided with a PDF file
of the article via e-mail (the PDF file is a watermarked version of the published
article and includes a cover sheet with the journal cover image and a disclaimer
outlining the terms and conditions of use). For an extra charge, paper offprints
can be ordered via the offprint order form which is sent once the article is
accepted for publication.

Both corresponding and co-authors may order offprints at any time via
Elsevier's WebShop. Authors requiring printed copies of multiple articles may
use Elsevier WebShop's 'Create Your Own Book' service to collate multiple
articles within a single cover. AUTHOR INQUIRIES Track your submitted article
Track your accepted article You are also welcome to contact the Elsevier
Contact Center.



