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RESUMO

Introdugédo: Evidéncias recentes sugerem que as praticas alimentares do primeiro
ano de vida determimam habitos alimentares da infancia, e que estes podem se
prolongar até a vida adulta, influenciando condi¢des de saude a curto e longo prazo.
Intervencbes precoces com foco na promogéo do aleitamento materno e adequada
alimentacdo complementar, dessa forma, apresentam potencial para influenciar
condigdes de saude durante toda a vida. Objetivo: Avaliar o impacto de visitas
domiciliares para orientar mées sobre alimentacdo no primeiro ano de vida na
resisténcia insulinica de criangas com 8 anos de idade e em parametros
antropométricos, bioquimicos e dietéticos de adolescentes com 12 anos de idade.
Como objetivo secundario, a associagéo independente entre ganho de peso desde o
nascimento e resisténcia insulinica em escolares foi investigada. Métodos: Ensaio
de campo randomizado realizado com mé&es de criangas que nasceram a termo e
com peso 225009 entre outubro de 2001 e junho de 2002 em Sao Leopoldo, RS.
Maes do grupo intervencéo receberam aconselhamento sobre aleitamento materno
e alimentacdo complementar baseado no Guia Alimentar “Dez passos para
alimentacao saudavel para criangas menores de dois anos”, do Ministério da Saude.
Alunos de graduagao em nutricdo realizaram o aconselhamento dietético em visitas
domiciliares realizadas até o 10° dia de vida, mensais até o 6° més e bimestrais até
o 12° més de vida das criancas. Entrevistadores coletaram dados sécio-
demograficos, antropométricos e dietéticos no nascimento e nas idades de 1, 4, 8 e
12 anos de vida. Aos 8 e 12 anos, foi realizada coleta de sangue venoso para
avaliacao do perfil glicidico e resisténcia insulinica em escolares e avaliacao de perfil
lipidico, glicido e concentracbes de PCR e cortisol em adolescentes. Resultados:
Das 500 criangas (intervencdo n=200; controle n=300) inicialmente recrutadas,
avaliaram-se 397 no primeiro ano, 354 aos 4 anos, 315 aos 8 anos e 214 aos 12
anos. Nao foi observado impacto da intervencdo nas concentragbes de glicose e
insulina e nos valores do modelo de avaliagdo da homeostase (HOMA-IR) aos 8
anos de idade. Por outro lado, foi observada associagao positiva entre valores de
insulina e HOMA-IR aos 8 anos de idade e variacao de IMC desde o nascimento.
Em adolescentes, ndo foi observada diferenca significativa entre os grupos

intervencao e controle no estado nutricional, perfil lipidido e glicido, concentragao



sérica de PCR e cortisol € no consumo de produtos ultra-processados. Conclusoes:
Os resultados evidenciam que o ganho de peso acelerado desde o nascimento &
preditor de alteragdes precoces na resisténcia insulinica em escolares, reforcando a
importancia de agcbes de monitoramento da velocidade de ganho de peso desde o
nascimento para a prevencado de alteragdes metabdlicas. Por outro lado, nao foi
observado efeito a longo prazo do aconselhamento dietético realizado durante o
primeiro ano de vida das criangas nos niveis de glicose, insulina e HOMA-IR entre
escolares e em parametos antropométricos, bioquimicos e dietéticos entre
adolescentes. Programas de intervencdo focados na promog¢do de habitos
alimentares saudaveis (e no monitoramento da velocidade de ganho de peso)
devem iniciar precocemente e os achados deste estudo reforcam a importancia da
manutencdo de ambientes saudaveis até a adolescéncia, para consolidagdo dos

habitos adquiridos, como uma das prioridades em programas de saude publica.

Palavras-chave: ensaio clinico, aconselhamento, escolar, crianca, resisténcia

resisténcia a acéo da insulina, indice de massa corporal.



ABSTRACT

Introduction: A growing body of evidence suggests that feeding practices during the
first year of life provide the basis for food habits in childhood and tend to track later in
life, influencing both short- and long-term health. Interventions focusing on
complementary feeding practices may, thus, have the potential to influence health
patterns throughout the life course. Objective: To assess the long-term effectiveness
of dietary intervention accomplished during the first year of life on insulin resistance
levels among school-age children and on anthropometric, metabolic and dietary
variables among adolescents. A second objective was to investigate the relation
between insulin resistance at schoolage and the weight changes over time.
Methods: A randomized field trial was conducted with 500 mothers who gave birth to
full-term infants babies with birth weight 225009, between October 2001 and June
2002, in Sao Leopoldo, Brazil. Mothers in the intervention group received dietary
counseling on breastfeeding and complementary feeding based on the “Ten Steps
for healthy feeding from birth to two years of age” during the first year of life of their
children. The dietary counseling was carried out by six couples of undergraduate
students in Nutritional Sciences in home visits to the mothers within 10 days of the
child’s birth, monthly up to 6 months and with subsequent visits at 8, 10 and 12
months. Fieldworkers blinded to assignment assessed socio-demographic, dietary
and anthropometric data during follow-up at ages 1, 4, 8 and 12 years. At 8 and 12
years old, fasting blood tests were performed to estimate serum glucose and insulin
concentration and homeostasis model assessment index of insulin resistance
(HOMA-IR) value among school-age children and complete lipid and glucose profile,
and PCR and cortisol concentrations among adolescentes. Results: Of the 500
recruited children (intervention n=200, control n=300), 397 underwent the 1-year, 354
the 4-year, 315 the 8-year and 214 the 12-year assessment. There was no effect of
the intervention on glucose and insulin concentrations or HOMA-IR values among
children at the age of 8 years. A positive association was observed between BMI z-
score variation from birth to 8 years and insulin and HOMA-IR values at 8 years old.
Among adolescents, there were no significantly differences between intervention and
control groups in regard to nutritional status, serum lipid and glucose profile, PCR
and cortisol concentrations and ultra-processed products consumption.

Conclusions: The results clearly show that accelerate weight gain from birth to 8



years old is a predictor of insulin resistance impairment, reinforcing the importance of
monitoring the BMI trajectory in infancy and childhood at preventing early metabolic
alterations. Nevertheless, a home-based maternal dietary counseling during the first
year of life was not longeffective in improving glucose, insulin and HOMA-IR at 8
years old and on anthropometric, metabolic and dietary variables among
adolescents. Intervention programs to promote healthy dietary pattern should initiate
early in life and our findings suggest the importance of supporting a dietary safe
environment (including weight gain velocity monitoring) throughout adolescence as a

priority in public health strategies.

Keywords: controlled trial, counseling, childhood, adolescents, insulin resistance,

body mass index.



LISTA DE ABREVIATURAS

BMI Body Mass Index

BMIz BMI-for-age z-score

HDL-c high-density lipoprotein cholesterol

HOMA-IR Homeostasis model assessment index of insulin resistance
LDL-c low-density lipoprotein cholesterol

RI Resisténcia Insulinica

TC total cholesterol

TG triglycerides
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1 APRESENTACAO

Este trabalho consiste na Tese de doutorado “Impacto do aconselhamento
dietético durante o primeiro ano de vida e desfechos em escolares e adolescentes”,
a ser apresentada no Programa de Pés-graduacao em Ciéncias da Saude da
Universidade Federal de Ciéncias da Saude de Porto Alegre no ano de 2016. O
trabalho foi elaborado a partir da analise de dados de projeto maior denominado
"Impacto da implementacao dos Dez passos da alimentacédo saudavel para criangas:
ensaio de campo randomizado", o qual foi iniciado no ano de 2001 na cidade de Séo
Leopoldo, Rio Grande do Sul. O projeto foi desenvolvido pela equipe interdisciplinar
e interinstitucional que compdem o Nucleo de Pesquisa em Nutricido (NUPEN), sob
coordenacédo da Prof®. Dr?. Marcia Regina Vitolo. O NUPEN desenvolve estudos na
area de nutricdo infantil, especificamente com os temas obesidade e habitos
alimentares de criancas.

A atual situacao epidemiolbégica das criancas brasileiras € caracterizada por
prevaléncia de excesso de peso em torno de 30% e por diagnéstico frequente de
alteracdes metabdlicas, como resisténcia insulinica. Evidéncias de que habitos
alimentares inadequados sao preditores da ocorréncia de doencgas crbnicas séo
irrefutaveis. Intervengdes para promocéao da alimentagdo saudavel ainda na infancia,
dessa forma, apresentam potencial para influenciar condicdes de saude a curto e
longo prazo. Nesse sentido, pretende-se neste estudo avaliar o impacto de visitas
domiciliares para orientar mées sobre alimentacdo no primeiro ano de vida na
resisténcia insulinica de criangas aos 8 anos de idade e em parametros
antropométricos, metabdlicos e dietéticos aos 12 anos de idade e, assim,
estabelecer diretrizes que possam nortear politicas publicas voltadas para esta
populacéo.

O percurso desta tese comega com a apresentacéo, no primeiro capitulo, do
referencial tedrico. A seguir, no capitulo 2, sdo apresentados os objetivos do estudo.
A concretizagdo dos objetivos esta apresentada em dois manuscritos apresentados
nos capitulos 3 e 4. O capitulo 3 consiste no manuscrito “Effect of maternal dietary
counselling during the first year of life on glucose profile and insulin resistance at age
eight: a randomized field trial’, desenvolvido em parceria com o Professor Dr.
Lambert Lumey, da Universidade de Columbia, EUA e aceito para publicagcdo no

periddico British Journal of Nutrition. O capitulo 4 consiste no manuscrito
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“Randomized controlled trial of dietary counseling intervention during the first year
after birth: is it effective after twelve years?’, que sera submetido para apreciagdo do
corpo editorial da Revista Preventive Medicine. No capitulo 5, apresentamos a
conclusao do trabalho e consideragdes finais acerca das potenciais implicagdes dos
resultados encontrados para a pesquisa em nutricdo e para o desenvolvimento de
politicas publicas na promocgdo da saude. Os documentos suplementares estado

apresentados no ultimo capitulo.
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1. REVISAO DE LITERATURA

1.1 Obesidade na infancia e na adolescéncia.

A prevaléncia global de excesso de peso em criangas aumentou 47,1% no
periodo entre 1980 e 2013 (DE ONIS et al., 2010; NG et al., 2014). Foi estimado que
mais de 40 milhdes de criangas apresentavam excesso de peso em todo o mundo
no ano de 2013, sendo que 75% delas viviam nos paises em desenvolvimento
(WHO, 2015). Nestes paises, a prevaléncia de excesso de peso variou de 8,1% em
1980, para 12,9% em 2013 nos meninos, € de 8,4% para 13,4% nas meninas, no
mesmo periodo (NG et al., 2014). Corroborando com esses dados, no Brasil, a
prevaléncia de meninos de 5 a 9 anos de idade com excesso de peso mais que
dobrou entre 1989 e 2009, passando de 15% para 34,8%, respectivamente; entre as
meninas, a prevaléncia de excesso de peso aumentou de 11,9% para 32% no
mesmo periodo e faixa etaria, de acordo com dados do Instituto Brasileiro de
Geografia e Estatistica (IBGE, 2010).

Excesso de peso na infancia e adolescéncia € um importante fator de risco
para o desenvolvimento da obesidade na idade adulta, ou seja, ha um risco
aumentado da crianga obesa permanecer nessa condicdo quando adulto, se
comparada aos individuos eutroficos (MUST et al., 1992). Além disto, ha evidéncias
de que o tempo de exposicdo a obesidade esta diretamente associado a
morbimortalidade por doencas cardiovasculares (SRINIVASAN et al., 1996). O
aumento da prevaléncia da obesidade infantil € relevante sob o ponto de vista do
individuo, dado o impacto negativo da doencga nas condi¢des de saude e qualidade
de vida ao longo da vida, mas também sob o ponto de vista coletivo, considerando a
oneragcdo econdmica para a rede de saude. Evidéncias recentes indicam que uma
crianga obesa aos 10 anos de idade ira gerar custo médio de vida adicional em torno
US$ 12.660 em gastos com saude, quando comparada a uma crianga eutrofica da
mesma idade (FINKELSTEIN et al., 2014).

Em relacdo aos fatores de risco associados, nos ultimos anos as variaveis
mais estudadas no sentido de explicar o excesso de peso na infancia sdo: baixo
peso ao nascer seguido de ganho de peso acelerado (YANG e HUFFMAN, 2013),
menor duragdo do aleitamento materno exclusivo (KRAMER e KAKUMA, 2012);

maior escolaridade dos pais e maior nivel socioecondmico da familia (MENEZES et
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al., 2011). Sabe-se também que fatores maternos ligados a gestacéo, especialmente
sobrepeso pré-gestacional e ganho de peso excessivo na gravidez estdo associados
ao excesso de peso em criangas (DELLO et al., 2013; ENSENAUER et al., 2013;
YANG e HUFFMAN, 2013) e adolescentes (SCHACK-NIELSEN et al., 2010;
LAITINEM et al., 2012). Considerando levantamentos recentes, indicando que mais
de dois tercos das mulheres em idade reprodutiva apresentam excesso de peso
(OGDEN et al., 2006; ARTAL et al., 2010), faz-se necessario o monitoramento do
estado nutricional pré e durante a gestacdo como componente essencial dos
cuidados em atencgao primaria para prevencao da obesidade infantil (MACAULAY et
al., 2014; KAPADIA et al., 2015).

Ha relativo consenso sobre as causas do excesso de peso infantil, admitindo-
se que sua ocorréncia pode ser determinada por um ou pela soma de fatores
genéticos, ambientais e comportamentais. Neste sentido, as consequéncias da
exposicao a ambiente obesogénico é bastante explorada na literatura (LOBSTEIN et
al., 2015). Consumo de alimentos e bebidas hipercal6ricos e com baixa densidade
de nutrientes (SCHARF e DEBOER, 2016), aumento do tempo de tela e
sedentarismo (MARSH et al., 2013) sdo habitos que contribuem para o acumulo de
peso excessivo em criangas. A manutencdo do padrao alimentar (MADRUGA et al.,
2012) e comportamento sedentario (BIDDLE et al., 2010) da infancia para
adolescéncia ja foi evidenciada em revisbes sistematicas. Achados recentes
sugerem que a exposicdo da criangca a ambiente obesogénico inicia-se
precocemente, ja nos primeiros dois anos de vida (YANG e HUFFMAN, 2013). Esta
situacdo é preocupante, dado que a formacgdo da preferéncia alimentar é
estabelecida nesta faixa etaria (BIRCH e DOUB, 2014). Resultados de pesquisas de
intervencao indicam que tentativas de modificar habitos alimentares na infancia sao
mais eficazes se focadas em criangas pequenas (antes dos dois primeiros anos de
vida) (SILVA-SANIGORSKI et al., 2010; REIFSNIDER et al., 2013; BARBER et al.,
2015). Se o padrao de vida obesogénico é estabelecido nos primeiros anos de vida,
e se tais habitos ndo forem modificados, a tendéncia é que sejam mantidos com
consequente impacto negativo para as condi¢cdes de saude a curto e longo prazos.

Assim, parece razoavel postular que a primeira infancia € uma oportunidade
unica para o estabelecimento de comportamento e estilo de vida que promovam a
saude e minimizem o risco para o desenvolvimento de obesidade e doencas

cronicas associadas (LANIGAN et al., 2009). Atualmente, a literatura cientifica tem
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explorado os efeitos dos primeiros mil dias de vida, periodo entre a concepgéo e os
dois anos de idade, para o crescimento e o desenvolvimento saudaveis da crianca
(WHO, 2013). Esse periodo é considerado uma janela de oportunidade que ira

influenciar a formacao dos habitos alimentares e, por um processo de programagao

— como alteragbes no ambiente intrauterino e pds-natal — refletir no estado
nutricional e saude adulta (PLAGEMANN et al., 2005; HORTA et al., 2007; LANIGAN
et al., 2009).

Concomitante ao aumento da prevaléncia do sobrepeso na infancia, o
diagnoéstico de alteracdes no perfil lipidico (DING et al, 2016; DATHAN-STUMPF et
al., 2016), resisténcia insulinica (VAN DER et al., 2015), diabetes tipo Il (FARSANI et
al., 2013; DABELEA et al., 2014), hipertensao (Xl et al., 2015; YANG et al., 2015) e
outras complicagbes metabdlicas sdo cada mais incidentes em criangcas. Dados do
The Bogalusa Heart Study mostraram que a distribuicdo da gordura abdominal em
criancas e adolescentes com idade entre 5 e 17 anos foi associada com
concentragbes aumentadas de TG, LDL-C e insulina, em uma analise transversal
(FREEDMAN et al.. 2007). Corroborando com estes dados, revisdo sistematica
recente concluiu que o acumulo excessivo de gordura abdominal em criangas e
adolescentes aumenta o risco de desenvolvimento de doencas crbnicas nestas
faixas etarias (KELISHADI et al.,, 2015). Essa situacdo & preocupante, dado as
evidéncias consolidadas de que a ocorréncia precoce de fatores de risco na infancia
€ preditora do desenvolvimento de doencgas crbnicas na vida adulta (JUONALA, et
al.,, 2013; SUOMELA et al., 2016). Estimativas cientificas indicam que 60% dos
sujeitos com diagnostico de obesidade na primeira década de vida (concomitante ou
nado ao diagnostico de disfuncdo metabdlica) irdo apresentar pelo menos uma
alteracao metabdlica na vida adulta (SRINIVASAN et al., 2002).

Considerando o exposto acima, fica evidente a necessidade de
implementacdo e avaliacdo de acbes que previnam o desenvolvimento de
obesidade, particularmente no inicio da vida e, consequentemente, retardem ou
evitem a ocorréncia de morbidades relacionadas a obesidade e doencas crdnicas
relacionadas. E necessario desenvolver e testar abordagens de prevencdo precoces
da obesidade infantii que sejam eficazes, mas também praticas, viaveis e
sustentaveis por longo prazo (LEUNISSEN et al, 2009; TAVERAS et al., 2009;
BROTMAN et al., 2012; HEARST et al., 2013). A promog¢ao de habitos alimentares

saudaveis é elemento essencial dessas intervencbes (KAVANAGH et al.,, 2008;
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HONG, 2010). Uma vez que os pais desempenham papel importante na formagao
de padrbes alimentares em criangcas pequenas (BIRCH e DOUB, 2014),
intervencdes para esta faixa etaria devem sempre envolvé-los. Somente desta forma
€ possivel alcancar a meta do US Task Force on Childhood Obesity (2010) de

reduzir a prevaléncia da obesidade infantil para 5% até 2030.

1.2 Resisténcia a acao da insulina na infancia.

O conceito da RI (resisténcia a acdo da insulina), inicialmente proposto em
1936 (HIMSWORTH, 1936), refere-se a resposta subnormal da insulina em
promover a adequada captacéao periférica da glicose (TEN e MACLAREN, 2010). A
causa mais comum da Rl é a obesidade, embora a ocorréncia de Rl em sujeitos
magros também seja possivel. O acumulo excessivo de tecido adiposo,
especialmente de tecido adiposo visceral, promove liberagdo aumentada de acidos
graxos livres, o que afeta a sinalizacdo da insulina a nivel celular, prejudica a
translocacdo da proteina transportadora de glucose-4 (GLUT-4) para membrana
plasmatica das células, diminuindo a captagcdo de glicose nos tecidos (MLINAR e
MARC, 2011).

A etiologia da RI inclui principalmente fatores ambientais como padréo
alimentar inadequado e sedentarismo (TEN e MACLAREN, 2010). Por outro lado, o
aumento fisiolégico da Rl pode ser observado em determinadas fases do
desenvolvimento humano: na adolescéncia (devido ao efeito de esteroides sexuais e
do horménio do crescimento), na gestacéao (por efeito do lactogénio placentario) e no
envelhecimento (em funcdo da sarcopenia e redistribuicdo do tecido adiposo)
(ZEITLER et al., 2014).

Evidéncias recentes indicam que o ganho de peso acelerado na infancia esta
relacionado com a ocorréncia de Rl em adultos, em paises desenvolvidos (SLINING
et al., 2011; FABRICIUS-BARRIER et al., 2011) e em desenvolvimento (NORRIS et
al., 2012; ADAIR et al., 2013). Além disto, evidéncias indicam que RI na infancia é
preditora de RI em adultos. Estudo conduzido por Sinaiko e colaboradores mostrou
que Rl aos 13 anos de idade prediz RI aos 19 anos, independente do IMC atual
(SINAIKO et al., 2006). A hiperinsulinemia, decorrente da RI, estd associada ao
desenvolvimento de diversas alteragcbes metabdlicas: hipertenséo, dislipidemia,

esteatose hepatica ndo alcodlica, aterosclerose e sindrome metabodlica (ECKEL et
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al., 2005; TEN et al., 2010). Criangcas que apresentam RI tem um risco aumentado
de desenvolverem diabetes melitos tipo Il e doencas cardiovasculares quando
adultas (KUMANYIKA et al., 2008). Estudo de coorte recente mostra que valores
aumentados de insulina sérica em criancas de 3 a 6 anos foi associado ao
diagnéstico de diabetes tipo Il em adultos, indepente do IMC atual e da histéria
familiar da doenca (SABIN et al., 2015). Ainda neste sentido, Rl em criancas de 6 a
9 anos de idade foi preditora de aumento nos niveis de pressao arterial em
adolescentes (TAITTONEN et al., 1996).

O padrao ouro para o diagnéstico da Rl é o clamp euglicémico-
hiperinsulinémico (LEVY-MARSHAL et al., 2010). No entanto, este &€ um
procedimento de alto custo e de dificl manejo na pesquisa epidemioldgica
(DEFRONZO et al., 1979; MATSUDA et al., 1999; OTTEN et al., 2014). Como
alternativa, muitos autores utilizam modelos matematicos que predizem a
sensibilidade a insulina pela medida da glicemia e insulina de jejum. O método
HOMA-IR (do inglés, homeostatic model assessment; em portugués, modelo de
avaliacao da homeostase) foi inicialmente descrito em 1985 e é calculado pela
féormula: HOMA-IR = glicemia de jejum (mmol/l) x insulina basal (uU/ml)/22,5
(MATHEWS, 1985). O HOMA-IR foi comparado com o clamp euglicémico-
hiperinsulinémico e os resultados evidenciam alto grau de correlacdo em criancas
(SCHWARTZ et al., 2008). O HOMA-IR é, portanto, uma alternativa simples e
economicamente viavel cujas evidéncias suportam a utilizagdo como ferramenta em
estudos epidemiologicos.

Recentemente, VAN DER e colaboradores (2015) publicaram artigo de
revisdo cujo objetivo foi investigar a prevaléncia global de RI em criangas e
adolescentes. A revisao incluiu 18 estudos originais realizados em 13 paises. As
prevaléncias de Rl encontradas variaram de 3,1% a 44%, como pode ser observado
na Figura 1. Os autores concluiram que diferencas nas caracteristicas das
populacdes estudadas (idade, peso, etnia, estagio puberal, etc.) podem parcialmente
explicar a grande variagdo nas diferencas nas prevaléncias econtradas. No entanto,
a utilizacdo de diferentes métodos e os diferentes valores de corte para determinar
RI podem também justificar a amplitude das prevaléncias de RI. Os autores sugerem
a realizacao de estudos longitudinais para a definicdo de ponto de corte Unico para o
diagndéstico de Rl em criangas.

Estudos avaliando a distribuicdo de valores de glicose, insulina e HOMA-IR
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em criangas pré-puberes ja foram publicados, sendo que alguns autores sugeriram
pontos de corte para esta faixa etaria (GRANT et al., 1967; WENNLOF et al., 2005;
BARJA et al., 2011; MELLERIO et al., 2012; ARADILLAS-GARCIA et al., 2012).
Todavia, todos estes estudos sao limitados quanto a amostra estudada, uma vez
que utilizam dados nacionais e tamanhos de amostra pequenos para modelagem
estatistica de valores de referéncia. Nenhum dos estudos incluiu mais de 1000 pré-
puberes, com excecdo de um corte transversal mexicano com cerca de 2500
criancas de idade entre 6-10 anos (ARADILLAS-GARCIA et al, 2012).
Recentemente, pesquisadores do IDEFICS (/dentification and prevention of dietary
and lifestyle induces health effects in children and infants) sugeriram curvas com
valores de referéncia padronizados para a populagao infantil, considerando amostra
de mais de sete mil criangas europeias com idade entre 3 e 10 anos de idade
(PEPLIES et al., 2014).

Greece, 10-12yr—HOMA-IR > 3.16 [23] {_]
Greece, 10-12 yr—HOMA-IR > 2.1 [23] ]
Greece, 10-12yr—QUICKI < 0.35[23] 1 1]
Greece, 10-12yr—FGIR < 7 [23] 7]
Argentina, 12-18yr—QUICKI < 0.33 [17] {— ]
Argentina, 12-18yr—HOMA-IR > 2.5 [17] ]
Argentina, 12-18yr—FPI > 12 [17] ]
© US,14-19yr—HOMA-IR>40([25) {— 7
 Australia, 14.3-17.1yr—FPI > 144 [29] ]
"~ Japan,10-13yr—HOMA-IR>25[21] 4{— 7
,,,,,, Mexico, 1216 yi— HOMALIR > p3 (<3.0) [19] Ty
Mexico, 12-16 yr—FPI > 9.85 [19] - |
............. China, 6-18yr_HOMALIR 3 30 [14] Joommmmmmmmm e
 US,7-17yr—HOMA-IR>p85[22] ]
Ttaly, 11-13 yr—HOMA-IR > 2.28 (boys) or 2.67 (girls) [20] {—
Italy, 11-13 yr—FPI > 11 (boys) or 13.2 (girls) [20]
Chile, 10-15yr—HOMA-IR > p90 for sex and Tanner stage (24] £ T
~ Greece,9-13yr—HOMA-IR > 55616 .— 1
Greece, 9-13yr—HOMA-IR > 399 [16] {— ]
Greece, 9-13 yr—HOMA-IR > 3.16 [16]
.............. US,11—14yr—HOMA-IR227[26]—|
Turkey, 12-19yr—HOMA-IR<3.16 (18] —_

Czech Republic, 13-18 yr—HOMA-IR > 4.0 [15] A
_____ Czech Republic, 13-18yr—HOMA-IR > 25 [ - 1
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FIGURE 2: The overall prevalence rates (%) of IR in the included studies.

Figura 1: Prevaléncia global de RI em criangas e adolescentes. Adaptado de VAN DER et al., 2015.
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Embora os sintomas da RI sejam mais faciimente manifestados em adultos, a
prevencao da Rl deve iniciar na infancia, quando mudancgas no estilo de vida podem
reduzir a incidéncia e severidade de doencas crbnicas relacionadas a esta alteragao
metabdlica ao longo da vida. Considerando que a prevaléncia de Rl tem aumentado
significativamente na populagéo infantil (CHIARELLI et al., 2008; VAN DER et al.,
2015), destaca-se a necessidade de estudos que avaliem estratégias de
intervencdes precoces e viaveis para a prevengao desta complicagdo metabdlica
nesta populacao.

Evidéncias atuais mostram a importancia do padrao alimentar adequado para
prevencdo da RI, em criangcas e adolescentes. Estudo recente realizado com
criancas mexicanas mostrou que dieta caracterizada por consumo exagerado de
bebidas adocicadas e produtos industrializados e baixo consumo de vegetais e de
frutas frescas esta positivamente associado com RI, mesmo apés ajuste para IMC
(ROMERO-POLVO et al.,, 2012). Resultado semelhante foi encontrado em outro
estudo realizado com criangas e adolescentes gregos, o qual evidenciou que padrao
alimentar caracterizado por consumo exagerado de margarina, doces e produtos
processados foi associado com risco 2,51 (95% IC 1,30-4,90) vezes maior de

desenvolvimento de RI, em anélise multivariada (KARATZI et al, 2014).

1.3 Alimentos ultra-processados: classificagdo, consumo e consequéncias.

A avaliagao do impacto do consumo alimentar na saude depende de sistemas de
classificacao utilizados para caracterizar os alimentos. Classificagdes convencionais
agrupam os alimentos de acordo com seu perfil de nutrientes. Entretanto, € de senso
comum que os individuos n&o ingerem nutrientes isolados, mas refeicdes compostas
por diferentes alimentos que fornecem diversos nutrientes e compostos quimicos
que interagem entre si. Desde 1998, a Organizagdo Mundial da Saude sugere que o
consumo alimentar seja avaliado com base em alimentos em detrimento de
nutrientes (WHO, 1998).

No Brasil, foi recentemente proposto um novo sistema de classificacédo de
alimentos baseado na extensédo e no propoésito do processamento empregado nos
alimentos. O processamento de alimentos, tal como entendido por esta
classificagdo, denominada NOVA, envolve processos fisicos, bioldgicos e quimicos

que ocorrem apds a colheita do alimento. O sistema NOVA considera todos os
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métodos e técnicas utilizados pela industria para a transformacéo de alimentos in
natura em produtos alimenticios. A fundamentacao teérica e a caracterizagdo dos
grupos de alimentos definidos nessa classificacédo foram descritas pela primeira vez
em 2010 (MONTEIRO et al, 2010). Desde entdo, vem sendo detalhada e
aprimorada (MONTEIRO et al., 2012; MONTEIRO et al.,, 2014). A classificacédo
divide os alimentantos em quatro grupos: 1) alimentos in natura ou minimamente
processados; 2) ingredientes culinarios processados; 3) alimentos processados € 4)

alimentos e bebidas ultraprocessados.

Grupo 1: Alimentos in natura e minimamente processados.

Os alimentos in natura sdo aqueles de origem vegetal (folhas, caules, raizes,
tubérculos, frutas, nozes, sementes) ou de origem animal (carnes, ovos, leite)
consumidos logo apds a colheita ou o abate. Alimentos minimamente processados
sdo os alimentos in natura que foram submetidos a um processamento industrial
minimo antes de serem adquiridos e consumidos. Esse processamento ndo adiciona
outros produtos ou substancias. Envolve limpeza, remoc¢do de partes néao
comestiveis, fracionamento, pasteurizacdo, reducdo de conteudo de gordura,
refrigeragdo, congelamento, desidratacao ou procedimentos similares, conservando
grande parte das propriedades nutricionais do alimento original e aumentando sua
disponibilidade e segurangca. Em combinagbes apropriadas, todos os alimentos

desse grupo séo a base para uma alimentacéo saudavel.

Grupo 2: ingredientes culinarios processados.

Sao as substancias extraidas dos alimentos in natura ou da natureza, tais como
Oleos vegetais, sal e acucar. O processamento inclui prensagem, moagem,
pulverizagao, refinacdo, hidrogenacédo e outros métodos. Os ingredientes culinarios
nao sdo consumidos isoladamente e s&o utilizados na preparagdo de outros
alimentos, com refeicbes feitas a base de alimentos in natura ou minimamente

processados.

Grupo 3: alimentos processados.
Os alimentos processados sao fabricados a partir da adigdo de substancias como o
Oleo, acucar ou o sal nos alimentos in natura ou minimamente processados, bem

Como por processos que os tornam mais duraveis e palataveis. Mesmo que algumas



21

caracteristicas do alimento original sejam mantidas nos alimentos processados, as
técnicas utilizadas alteram substancialmente o perfil nutricional destes alimentos.
Para o processamento séo utilizadas técnicas como a salga, salmoura, defumacao,

cura, acondicionamento dos alimentos em vidros ou latas.

Grupo 4: alimentos e bebidas ultraprocessados

Os alimentos e bebidas ultraprocessados sao produzidos de modo predominante ou
unicamente a partir de ingredientes industriais, com pouco ou nenhum alimento
integral em sua composicdo, com a proposta de serem produtos duraveis,
acessiveis e convenientes, palataveis, atraentes e rentaveis. Sdo alimentos prontos
ou quase prontos para serem consumidos por si s6 ou em combinagdo com outro
produto ultraprocessado (por exemplo, biscoito recheado e refrigerante). Os
componentes dos produtos ultraprocessados sdo, em grande maioria, aditivos como
conservantes, estabilizantes, emulsionantes, solventes, agentes de ligagao,
adocantes, além de realgcadores sensoriais, de sabores e cores. O processamento
inclui a hidrélise, a hidrogenacéo, a extrusdo, a moldagem, a fritura e o cozimento

prévios, além da adi¢gdo de micronutrientes para fortificacdo do alimento.

Neste contexto, o Ministério da Saude publicou em 2014 a nova edi¢do do
“Guia alimentar para a populacéo brasileira” (MINISTERIO DA SAUDE, 2014), que
se constitui em uma das estratégias para implementacao da diretriz de promoc¢ao da
alimentacdo adequada e saudavel. A nova publicagdo tem como principios basicos a
orientagdo para reducdo do consumo de alimentos ultraprocessados, baseados de
acordo com a classificagao proposta, ressaltando a importancia do processamento
industrial dos alimentos e seu impacto na saude. O novo guia brasileiro € um marco
internacional, pois adota a classificagdo dos alimentos de acordo com o nivel de
processamento como base para as diretrizes de saude publica e nutricdo para a
populagao do pais (MONTEIRO et al., 2015; MONTEIRO et al., 2016).

Considerando-se o padrao alimentar da populagado, de forma geral, observa-
se progressiva substituicdo dos alimentos in natura ou minimamente processados e
de ingredientes culinarios por alimentos ultraprocessados (MOUBARAC et al., 2013;
MARTINS et al.,2013). Recente relatério da Organizagdo Pan Americana da Saude
(OPAS, 2015) revelou o aumento de 48% nas vendas de produtos ultraprocessados

no periodo de 2000 a 2013 em paises latino-americanos. No Brazil, pesquisas
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nacionais de aquisicdo de géneros alimenticios para consumo domiciliar mostram
que a participacdo de alimentos ultraprocessados no total de calorias adquiridas
aumentou de 20,0%, em 2002-2003, para 25,4%, em 2008-2009 (MARTINS et al.,
2013).

Fatores associados a este aumento podem estar relacionados as
caracteristicas destes produtos (MONTEIRO, 2010). Alimentos ultraprocessados séo
convenientes, praticos e de facil transporte. Na maioria das vezes, sé&o
desenvolvidos para que possam ser consumidos em qualquer local, como no
ambiente de trabalho ou meios de transporte, diante da televiséo, dispensando o uso
de pratos e talheres. Em geral, sdo vendidos como produtos prontos ou semiprontos
para consumo e podem facilmente substituir refeicbes baseadas em alimentos in
natura ou minimamente processados. Além disso, s&o produtos hiperpalataveis,
sendo que as técnicas de processamento utilizadas podem danificar os processos
endoégenos que sinalizam a saciedade e controlam o apetite provocando o consumo
excessivo e “desapercebido” de calorias (LUDWIG, 2011; OGDEN et al., 2013). O
conjunto das caracteristicas desfavoraveis dos alimentos ultraprocessados é
amplificado por um marketing agressivo e sofisticado, modificando padroes de
consumo, especialmente entre os consumidores vulneraveis, como as criangas e
adolescentes (MALLARINO et al., 2013).

Os alimentos ultraprocessados apresentam perfil nutricional desfavoravel e
impactam negativamente na qualidade nutricional da alimentagdo. Produtos ultra-
processados apresentam maior densidade energética, concentragdes excessivas de
agucar livre, sal e gorduras saturadas e trans, e contém pouca ou nenhuma fibra
alimentar em sua composigcdo (LOUZADA et al., 2015; STEELE et al., 2016). Isso foi
documentado em estudos de diferentes paises utilizando dados de pesquisas de
compras de alimentos (CROVETTO et al, 2014; MOUBARAC et al., 2013),
inquéritos de consumo alimentar individual (BARCELOS et al., 2014; BIELEMANN et
al.,, 2015) e andlises de produtos disponiveis em supermercados (LUITEN et al.,
2015).

A classificacao dos alimentos ultraprocessados tem sido utilizada para avaliar
0s possiveis impactos do consumo destes produtos a saude humana. No entanto,
estudos epidemiolégicos com objetivo de avaliar o efeito do consumo de alimentos
ultra processados na saude de populagbes ainda sio raros, dado sua recente

definicdo. Estudo realizado pela OPAS evidenciou associagdo entre o volume de
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vendas de alimentos ultraprocessados por habitante e a prevaléncia de obesidade
entre os adultos. Este levantamento indica que paises como Bolivia e Peru, onde as
vendas de alimentos ultraprocessados sdo pequenas e a alimentagao tradicional
ainda é predominante, apresentam as menores médias de IMC. Por outro lado,
México e Chile, onde as vendas de alimentos ultraprocessados sédo elevadas,
apresentam os maiores valores de IMC (OPAS, 2015).

A classificacdo dos alimentos ultraprocessados tem sido utilizada para avaliar
0s possiveis impactos do consumo destes produtos a saude humana. CANELLA et
al. (2014), em estudo realizado com amostra representativa da populacao brasileira,
demonstraram associagao positiva e independente entre a disponibilidade domiciliar
de produtos ultraprocessados e a obesidade. Um estudo transversal realizado com
adolescentes em um municipio do Rio de Janeiro mostrou que o consumo de
produtos processados e ultraprocessados teve associagdo com a sindrome
metabodlica (TAVARES et al.,, 2012). Recentemente RAUBER et al. (2015), em
estudo longitudinal com criangas de baixa condicdo socioeconémica no sul do pais
revelaram que o consumo de produtos ultraprocessados na idade pré-escolar € um
preditor do aumento das concentracdes de colesterol total e LDL-colesterol na idade

escolar.

1.4 Intervencgoes dietéticas no primeiro ano de vida.

Os primeiros anos de desenvolvimento da crianga estdo diretamente
relacionados com a saude futura (WHO, 2014; BIRCH & DOUB, 2014; LANGLEY-
EVANS, 2015). Habitos alimentares n&o-saudaveis nos primeiros anos de vida
constituem-se em relevante problema de saude publica, estando associadas a
desfechos negativos de saude ndo apenas na infancia, mas também na idade adulta
(HANSON et al., 2012; BRANDS et al., 2014). Falta de conhecimento e informacgao
dos pais ou cuidadores e restricdes impostas por tradigdes, crengcas e mitos sao
fatores associados a realizacédo de praticas alimentares inadequadas nos primeiros
anos de vida (GULDAN et al, 2000; MELLO et al, 2016). Dessa forma, intervencdes
focadas na promogédo do conhecimento adequado sobre alimentacao infantil para
maes, pais e cuidadores tornam-se fundamentais para mudanca de comportamento

e melhora do padrao alimentar de criangas pequenas (SHI e ZANG, 2010).



24

Ha inumeros fatores limitantes que interferem no sucesso das a¢des precoces
de educacao nutricional, como a idade da crianga no inicio da intervencgdo, a
complexidade dos comportamentos a serem modificados e o contexto social e
econdmico da comunidade na qual a intervencédo sera realizada (SANTOS et al,
2001; SHI e ZANG, 2010). Além destes, ha fatores relacionados a metodologia,
frequéncia e duracdo da intervencdo. O delineamento ideal para cada acéo
educacional depende da cultura, dos recursos, da infraestrutura e dos canais de
comunicacgao existentes no local, bem como das possibilidades para modifica-los.
Intervencbes educacionais efetivas ocorrem em tempo suficiente para promocgao de
mudancgas nas praticas alimentares e usam numero limitado de mensagens
direcionadas para a¢des que sejam viaveis de serem adotadas pela populagédo-alvo
(DEWEY e ADU-AFARWUAH, 2008). Em geral, as mensagens utilizadas em
programas que focam na alimentagdo complementar abordam: duracdo do
aleitamento materno exclusivo e aleitamento materno, uso de alimentos ou
preparagdes ricas em nutrientes ou alimentos especificos, consisténcia da
alimentagcado, alimentacdo na presenca de doencgas e higiene na preparacao e
armazenamento dos alimentos (DEWEY e ADU-AFARWUAH, 2008).

Nos ultimos cinco anos, estudos de intervencao focados no aconselhamento
dietético para maes de criangas pequenas foram publicados e adicionaram
evidéncias sobre seus efeitos na promoc¢ao do aleitamento materno (EKSTROM et
al., 2012; HAROON et al., 2013; FU et al., 2014; SIKANDER et al., 2015), melhoras
na pratica da alimentacdo complementar (SHI et al., 2010; OLAYA et al., 2013;
DANIELS et al., 2014) e melhora do estado nutricional das criangas (IMDAD et al.,
2011; LASSI et al, 2013). Dois estudos recentes de meta-analise avaliaram o efeito
de ensaios de campo randomizados realizados em paises em desenvolvimento. As
evidéncias dao suporte a hipétese de que intervencdes de aconselhamento dietético
com componentes educacionais relacionadas a alimentacdo complementar podem
ser efetivas na promocdo do aleitamento materno e adequada alimentacéo
complementar, além de acelerar a velocidade de ganho de peso e estatura das
criangas nos primeiros dois anos de vida (IMDAD et al., 2011; LASSI et al., 2013).

A situacdo epidemiolégica atual, contudo, acentua a necessidade de
estratégias de acdo focadas em problemas relacionados ao ganho de peso
excessivo e doencgas cronicas relacionadas. A maioria dos programas de prevencéo

de obesidade na infancia sédo direcionadas para criangas em idade escolar (BIRCH e
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VENTURA, 2009; CORVALAN et al., 2009). CIAMPA et al (2010), em revisédo
sistematica recente, encontraram apenas doze artigos cujos objetivos foram avaliar
o efeito de intervengcbes precoces para prevencdo da obesidade em criangas
menores de 2 anos, sendo que nenhuma intervencédo causou impacto significativo
no peso dos sujeitos estudados. Recentemente, estudo de revisdo concluiu que
faltam estudos randomizados controlados que evidenciem os efeitos a longo prazo
do aleitamento materno e da adequada introducao dos alimentos na prevaléncia de
obesidade, especialmente em paises em desenvolvimento (YANG e HUFFMAN,
2013).

Estudos que avaliem o efeito de intervencdes precoces em desfechos
metabdlicos a logo prazo sédo ainda mais raros na literatura cientifica. O Special
Turku Coronary Risk Factor Intervention Project (Strip Study) € um ensaio clinico
randomizado iniciado no ano de 1990, em que familias finlandesas com criangas de
cinco meses da idade foram recrutadas e randomizadas para intervencao de
aconselhamento dietético em domicilio (SIMELL et al., 2009). O grupo intervencéo
recebeu aconselhamento dietético duas vezes por ano, enquanto o grupo controle
recebeu aconselhamento dietético uma vez por ano, ambos até a adolescéncia. Os
resultados evidenciam melhora no padrao alimentar nos primeiros dois anos de vida
das criangas do grupo intervencdo (LAGSTROM et al., 1997). Em relacdo aos
desfechos metabdlicos, os autores encontraram melhora na sensibilidade a insulina
no grupo intervencdo em relagcdo ao grupo controle nas idades de 6 anos
(KAITOSAARI et al., 2006) e dos 15 aos 20 anos de idade (ORANTA et al., 2013) e
melhora no perfil lipidico durante todos os anos de seguimento (NIINIKOSKI et al.,
2007). Por outro lado, o Promotion of Breastfeeding Intervention Trial (PROBIT) é
um ensaio randomizado de cluster, cuja intervengédo para promog¢ao de adequadas
praticas alimentares aconteceu nos 12 primeiros meses de vida. Os resultados
mostram que ndo houve diferenca entre os grupos intervencéo e controle para os
desfechos glicose e insulina sérica aos 11,5 anos de idade (MARTIN et al., 2014).

Em 2002, o Ministério da Saude brasileiro e a Organizacao Pan-americana da
Saude publicaram a primeira edicao do “Guia alimentar para criangas menores de
dois anos” (MINISTERIO DA SAUDE, 2002). Ele foi baseado nas diretrizes
alimentares propostas pela Organizacao Mundial da Saude para este ciclo da vida e
elaborado de acordo com o contexto socioeconémico e cultural e os problemas de

saude locais relacionados a alimentacao da época de seu planejamento, ap6s amplo
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levantamento de dados existentes no pais. A partir desse estudo, foram elaboradas
recomendagdes publicadas no manual técnico “Dez passos para alimentagao
saudavel para criangcas menores de dois anos” com o objetivo de nortear os
conteudos das mensagens a serem repassadas para a populagdo alvo
(MINISTERIO DA SAUDE, 2002). Seus principais objetivos sdo: o fomento do
aleitamento materno exclusivo até o sexto més, complementar até o segundo ano de
vida e a adequada introducdo da alimentacdo complementar (MINISTERIO DA
SAUDE, 2002).

Os "dez passos" consistem em: (1) dar somente leite materno até aos seis
meses, sem oferecer agua, chas ou qualquer outro alimento; (2) a partir dos seis
meses, oferecer, de forma lenta e gradual, outros alimentos, mantendo o leite
materno até os dois anos de idade ou mais; (3) a partir dos seis meses, dar
alimentos complementares (cereais, tubérculos, carnes, leguminosas, frutas e
legumes) trés vezes ao dia, se a crianga receber leite materno, e cinco vezes ao dia,
se estiver desmamada; (4) a alimentacdo complementar deve ser oferecida sem
rigidez de horarios, respeitando-se sempre a vontade da crianga; (5) a alimentagao
complementar deve ser espessa desde o inicio e oferecida de colher, comegar com
consisténcia pastosa (papas/purés) e, gradativamente, aumentar a consisténcia até
chegar a alimentagdo da familia; (6) oferecer a crianca diferentes alimentos ao dia
(uma alimentagédo variada € uma alimentacdo colorida); (7) estimular o consumo
diario de frutas, verduras e legumes nas refei¢des; (8) evitar agucar, café, enlatados,
frituras, refrigerantes, balas, salgadinhos e outras guloseimas nos primeiros anos de
vida e usar sal com moderacgao; (9) cuidar da higiene no preparo e manuseio dos
alimentos e garantir o armazenamento e conservagédo adequados; (10) estimular a
crianca doente e convalescente a se alimentar, oferecendo seus alimentos
preferidos, respeitando a sua aceitagao.

No Brasil, Vitolo e colaboradores (2005) realizaram estudo randomizado para
avaliar o efeito de orientagdes alimentares baseadas nas diretrizes dos “Dez passos
para alimentacéo saudavel para criangas menores de dois anos” em domicilio com
maes durante o primeiro ano de vida das criancas. Os resultados mostraram impacto
positivo da intervengcdo na proporcado de aleitamento materno exclusivo aos 4
meses, aleitamento materno aos 12 meses e na redugédo do consumo de guloseimas
no grupo intervencdo aos 12 meses. No mesmo grupo de criangas, estudos

demonstraram que, em idade pré-escolar, a prevaléncia de criangas com dieta de
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baixa qualidade, avaliada pelo Heathy Eating Index (KENNEDY et al., 1995), foi
menor no grupo intervencdo em relagcao ao grupo controle (VITOLO et al., 2010). A
eficacia a longo prazo do aconselhamento dietético no primeiro ano de vida foi
também observada no perfil sérico de criangcas em idade escolar: meninas do grupo
intervencdo apresentaram maiores valores de HDL-colesterol e menores
concentragdes de triglicerideos, comparadas ao grupo controle (LOUZADA et al.,
2012).

Os estudos disponiveis que avaliam o efeito de intervencbes dietéticas
precoces sdo, portanto, consistentes com a hipétese de que intervengdes de
aconselhamento dietético com componentes educacionais relacionadas a
alimentacdo complementar poderiam ser efetivos na melhora do padrao alimentar na
infancia e na pré-escola. Nota-se, entretanto, lacuna na literatura cientifica quanto
aos possiveis efeitos destas intervencbes em idades avancadas. Além disto,
também sao raros estudos que avaliem os efeitos de intervencdo de cunho
educacional em desfechos metabdlicos. Apos intervencéao realizada por nosso grupo
de pesquisa no primeiro ano de vida de criangas do sul do pais, continuamos
coletando dados socio-demograficos, antropométricos, bioquimicos e dietéticos até
gue os sujeitos de pesquisa completassem 12 anos. Desta forma, € possivel avaliar
o efeito a longo-prazo de intervengbes focadas na promogdo do conhecimento
adequado sobre alimentacgao infantil, sendo este o propdésito central desta tese. Além
disso, a disponibilidade de dados ndo apenas antropométricos e dietetéticos, mas
também laboratoriais oportuniza analise inédita quanto aos efeitos a longo prazo de
intervencao focada na promoc¢édo do conhecimento adequado sobre alimentagao

infantil em desfechos metabdlicos.
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2.0BJETIVOS

2.1 Objetivo geral

Avaliar o impacto de aconselhamento dietético realizado durante o primeiro ano

de vida em desfechos metabdlicos em escolares e em desfechos antropométricos,

metabdlicos e dietéticos em adolescentes.

2.2 Objetivos especificos

Comparar as concentragcbes séricas de glicemia e insulina e os valores de
HOMA-IR entre os grupos controle e intervengao aos 8 anos de idade;
Investigar a associagcdo entre o ganho de peso desde o nascimento e
alteragdes nas concentracbes de glicose e insulina e nos valores de HOMA-
IR aos 8 anos de idade;

Comparar as medidas de altura z-escore para idade, IMC z-escore para
idade, soma das pregas cutaneas ftriciptal e subscapular, percentual de
gordura, massa de gordura e massa livre de gordura entre os grupos
intervencao e controle aos 12 anos de idadade;

Comparar os valores séricos de colesterol total, LDL, HDL, n-HDL,
triglicerideos, razdo HDL/TG, glicose, insulina, HOMA-IR, cortisol e Proteina
C-reativa entre os grupos intervencéao e controle aos 12 anos de idade;
Comparar o consumo de produtos ultraprocessados entre os grupos
intervencao e controle aos 12 anos de idade;

Verificar se a efetividade da intervencgao é diferente entre os sexos masculino

e feminino, em adolescentes.



0o N OO O b~ WN -

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

41

3. ARTIGO ORIGINAL 1

Effect of maternal dietary counselling during the first year of life on glucose profile and

insulin resistance at age eight: a randomized field trial.
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ABSTRACT

Education interventions that stimulate complementary feeding practices can improve the
nutritional status of children and may protect against future chronic diseases. We assessed the long-
term effectiveness of dietary intervention during the first year of life on insulin resistance levels,
and investigated the relation between insulin resistance and the weight changes over time. A
randomized field trial was conducted among 500 mothers who gave birth to full-term infants
between October 2001 and June 2002 in a low-income area in Sdo Leopoldo, Brazil. Mother-child
pairs were randomly assigned to intervention (n=200) and control groups (n=300) and the mothers
in the intervention group received dietary counselling on breastfeeding and complementary feeding
of their children during the first year of life. Fieldworkers blinded to assignment assessed socio-
demographic, dietary and anthropometric data during follow-up at ages 1, 4 and 8 years. Blood tests
were performed in 305 children at age 8 to measure fasting serum glucose and insulin
concentrations and the Homeostasis Model Assessment index of Insulin Resistance (HOMA-IR). At
age 8 years, the intervention group showed no changes in glucose and insulin concentration, or
HOMA-IR values (change 0.07; 95%CI: -0.06 to 0.21 for girls; and change -0.07; 95%CI: -0.19 to
0.04 for boys) compared to study controls. Insulin resistance was highly correlated however with
increases in BMI between birth and age 8. Although this dietary intervention had no impact on
glucose profile at age 8, our findings suggest that BMI changes in early childhood can serve as an

effective marker of insulin resistance.

KEYWORDS: intervention studies, dietary counselling, childhood, insulin resistance, BMI gain.
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INTRODUCTION

The number of overweight children under the age of five in 2013 was estimated to be over

2)

42 million. 75% of these are living in developing countries"”. The relation between body weight

and insulin resistance in children is therefore an important research topic®®™

. A growing body of
evidence suggests that excessive weight gain in infancy and in childhood is likely to be associated
to insulin resistance in adults®®. The impact of early weight gain on insulin resistance in children
has not been clearly identified however. Insulin resistance in childhood is of great clinical
importance as it may lead to diabetes type 2, hypertension, hepatic steatosis, endothelial

O-1D " cardiovascular diseases and to metabolic syndrome!'? later in life. The prevalence

(13,14)

dysfunction
of insulin resistance in childhood has shown a steadily increase in recent years and this points
to the need for appropriate and early preventive intervention strategies.

Systematic reviews suggest that educational interventions including breastfeeding and
complementary feeding practices may be effective in improving the nutritional status of infants and

(15,16)

young children and thereby also protect against future chronic diseases"”. We have shown in a

field trial that maternal counselling for infant feeding in the home can stimulate infant breastfeeding

(18)

at 4, 6, and 12 months of age' ™’ which could provide some long-term protection against the

development of insulin resistance!’”*?. In the same field trial, maternal counselling during the first

year of life was effective in reducing children’s energy-dense food consumption at 12 months"'®",

@2 and lipid profile in daughters at 8 years®®. We are not

and in improving diet quality at 4 years
aware however of any studies of the potential benefits of maternal counselling on infant feeding in
reducing insulin resistance in childhood, particularly in developing countries. We expect that efforts
to prevent insulin resistance, especially if started early enough, could delay the progress of
metabolic complications and optimize healthier outcomes®”. We therefore investigated if the
effects of our home-based infant nutrition interventions were still seen after the study population
had reached the age of 8 years. For this study, our focus is on selected metabolic parameters related
to insulin resistance, including serum glucose, insulin and the HOMA-IR measure. To further
clarify the relation between body size and insulin resistance in children, we also examined the

relation between the metabolic parameters and weight changes over time in children of mothers

who did and did not receive dietary counselling.

SUBJECTS AND METHODS

The randomized field trial was conducted from the maternity wards of a hospital in a low-
income population setting in the city of Sdo Leopoldo, Brazil. Mothers of healthy, singleton, full-
term (> 37 weeks) and normal birth weight (> 2500 g) babies were invited to participate. We

excluded women with HIV-positive mothers, infants with congenital malformations or admitted to
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neonatal intensive care unit, and individuals with breast-feeding impediments. The present study
was conducted according to the guidelines laid down in the Declaration of Helsinki, and all
procedures involving human subjects were approved by the Ethics Committee of the Universidade
Federal de Ciéncias da Saude de Porto Alegre. All parents provided written informed consent. We
followed the Consolidated Standards for Reporting Trials (CONSORT) guidelines to report on this
randomized field study®. The study has been registered at www.clinicaltrials.gov (Identifier
NCT00629629).

A total of five hundred mother-child pairs were recruited by fieldworkers at the maternity,

representing 89.5% of all invited mothers. To guarantee blinding of the intervention assignment, an
investigator not involved in the recruitment conducted the randomization procedure during the trial.
Block randomization was used to avoid imbalances during the randomization process. Mothers who
agreed to participate were sequentially listed based on their time of delivery, grouped in blocks of 5,
and their names separated in opaque, sealed envelopes. Two mothers from each block were
randomly assigned to the intervention group and the remaining three mothers were allocated to the
control group. At the end of the randomization, 200 children were allocated to the intervention
group, and 300 to the control group. We included more mother-child pairs in the control group as
we expected greater losses to follow-up in controls because of a lower frequency of follow-up home
visits.

For the original trial, we calculated that a sample of 363 infants would be required to detect
a 65% increase in the frequency of exclusive breastfeeding up to 4 months of age in the intervention
group (with 80% power and alpha=5%), assuming a 21.5% frequency of exclusive breastfeeding in
the control group. For the current follow-up at age 8 years, 128 children would be required to detect

a HOMA-IR change of 0.5 SD units, with 80% power and alpha= 5%.

Intervention

The intervention consisted of dietary advice about breastfeeding and complementary feeding
based on the “Ten steps for the healthy feeding for Brazilian children from birth to two years of
age”®®. It was carried out between October 2001 and June 2002 by home visits within 10 days of
the child’s birth, on a monthly basis up to 6 months old and at 8, 10, and 12 months old. The main
purpose of the program was to promote exclusive breastfeeding for 6 months followed by healthy
complementary foods. During each home visit mothers received dietary advice in accordance with
the baby’s age. Mothers were advised against the addition of sugars (cane sugar, honey) to fruit,
porridge, juices, milk, or other liquids. They were encouraged to avoid fried food, soft drinks,
sweets, and salty snacks and to use salt in moderation. Advice on hygiene practices in food

preparation and handling was provided. A simple coloured leaflet with food pictures composing a
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healthy meal was used to guide the dietary advice and was given to the mother as a reminder. The
writing material was simplified to take into consideration the mothers’ level of education. During
each visit of about 40 to 60 minutes, the fieldworkers clarified and reinforced recommendations
while respecting the mother’s level of cognition as well as cultural and economic background. The
dietary intervention summary and the main counselling strategies applied during each home visit

have been described elsewhere in detail®

. The counselling was carried out by paired
undergraduate students in nutrition science. The fieldworkers who carried out the dietary advice
received 8 hours of theoretical training. During the intervention program, quality control was
ensured by weekly scheduled meetings with all fieldworkers and the coordinator of the program to
discuss all dietary advice provided to mothers. Mothers were encouraged to report any adverse

events that occurred with children during the intervention.

Control Group

Mothers in the control group received the recommended standard care. They were
interviewed twice during the first year after childbirth (at 6 and 12 months of age), for data
collection only. All mothers were encouraged to maintain normal paediatric visits for their babies
during the study period. Nutritional diagnoses were provided to mothers and they were advised to
talk to the health professionals about the nutritional diagnosis that we provided to them. After the
first year, children in intervention and control groups were followed up during childhood and new

data were collected at 4 and 8 years old.

Data Collection

Identification and data required for locating the families in the community were collected at
the time of recruitment. Trained fieldworkers, not involved in the intervention and unaware of
group allocation, conducted face-to-face structured interviews during home visits with the mothers
at 1 year, 4 years and 8 years following the infants’ birth. Every month, 10% of the questionnaires
were selected randomly and followed up by telephone calls to the mothers to verify the authenticity
of the collected data. Children’s gender, skin colour, birth weight and mode of delivery were
obtained from hospital records. Pre-pregnancy weight and maternal weight at the end of pregnancy
were self-reported and mothers’ height was measured during home visits by fieldworkers when the
children were six months old. Pre-pregnancy BMI was calculated as pre-pregnancy weight divided
by the square of height (kg/m?). Gestational weight gain was calculated by subtracting pre-
pregnancy weight from weight at the end of pregnancy. Household income and duration of
exclusive breastfeeding data were collected during home visits. When the children were 1 year old,

the mothers were asked if their infants had received regular health care services in the first year
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after birth. At 8 years old, for diet pattern analyses, two multiple-pass 24-h dietary recalls were
collected for each child on two randomly selected and non-consecutive days upon home visits to the
families. The mean nutritional composition of the two 24-h dietary recalls for each child was
classified according to the Healthy Eating Index (HEI)*”, which is an instrument that attributes
scores to the diet quality of individuals. Details have been described elsewhere®® *. In order to
assess a sedentary lifestyle marker among 8-year-old children, mothers were asked to report the
total (hours and minutes) night-time sleep duration and the total (hours and minutes) screen time

duration (including television, computer and video-game) on the preceding day of the interview.

Anthropometric Measurements

At 1 year of age, all children were weighed without clothing on a portable digital scale
(Techline, Sao Paulo, Brazil), and their length was measured by using an infant stadiometer
(Serwital Inc, Porto Alegre, Brazil). At ages 4 and 8§ years old, children were weighed to the nearest
0.1 kg in light clothing without shoes on a digital scale (Techline), and standing height was
measured to the nearest 0.1 cm using a stadiometer (SECA, Hamburg, Germany). All measures
were converted into z-scores of BMI-for-age based on World Health Organization Growth
Standards®**". Changes in growth measurements from birth to 8 years old were analysed as BMI-
for-age z-score variation, considering three periods: from birth to 1 year, from 1 year to 4 years and

from 4 to 8 years old.

Glucose Profile

At 8 years of age, venous blood samples were obtained from the right arm after an overnight
fast to measure serum glucose and insulin concentrations and calculate the HOMA-IR index.
Analyses were performed at the laboratory of Cardiology Institute of Rio Grande do Sul by
technicians who were unaware of study assignments. Glucose and insulin were estimated using an
automatic analyser (Cobas Integra®, Roche, Sdo Paulo, Brazil). HOMA-IR was calculated as

(insulin pU/ml x glucose mmol/1) / 22.5%2.

Statistical Analyses

Analyses were performed by intention to treat and by gender. Non-normally distributed
variables were log-transformed for all statistical procedures. Untransformed values are presented in
all tables for ease of clinical interpretation. Student’s ¢ test was used to evaluate the effect of the
intervention on independent continuous variables. Univariate and multivariate linear regressions
were performed to examine the relation of intervention and selected anthropometric covariates of

special interest on glucose and insulin concentration and HOMA-IR values at age 8§ years, including
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pre-pregnancy BMI, gestational weight gain, child’s birth weight, and BMI z-score from birth to 1,
4, and 8 years old. In univariate models, the reported beta-coefficients represent separate models for
each listed variable; and in multivariate models, beta-coefficients are adjusted for all variables in
the model. We also examined the effect of adjustment for baseline social, demographic and
breastfeeding variables: child’s gender (male/female) and skin colour (white/not-white), maternal
schooling, total household income, mode of delivery (normal/caesarean), exclusive breastfeeding (=
4 months) and breastfeeding, on our estimates of treatment effects. Finally, we further analysed the
effect of adjustment for total HEI score, total sleep and screen time duration at 8 years old, on our
estimates of treatment effects. Collinearity was checked in all models. All statistical analysis were
performed using SPSS 16.0 (SPSS IBMlInc., Chicago, IL USA) and statistical significance was set
at p<0.05, two-sided.

RESULTS

Among the 500 children initially recruited, 396 underwent anthropometric assessments at
age 1, 345 at age 4, and 309 at age 8 (Fig 1). A total of 305 children underwent glucose assessment
and 303 children underwent insulin and HOMA-IR assessment at 8 years old. No adverse events
were reported during the intervention. The proportion of overweight children (BMI > 1 SD) was
36.1% (n=143) at age 1, 20.6% (n=71) at age 4, and 27.5% (n=85) at age 8 years. There were no
differences in overweight prevalence proportions between intervention and control groups for the
three periods (1, 4 and 8 years) and this result persisted after analyses by gender. The median
duration of exclusive breastfeeding was 3.5 months (95%CI: 0.5 to 6.5) in the intervention group
and 1.5 months (95%CI: 0.5 to 6.5) in the control group; the median duration of breastfeeding was
12.5 months (95%CI: 0.5 to 12.5) in the intervention group and 10.5 months (95%CI: 0.5 to 12.5) in
the control group.

No differences were found between children who were lost to follow-up and those who
remained on study at 8 years of age in terms of pre-pregnancy BMI (p=0.48), gestational weight
gain (p=0.89), mode of delivery (p=0.88), weight at birth (p=0.55), maternal age at child’s birth
(p=0.22), and maternal level of education (p=0.66). There were no differences between intervention
and control groups on selected baseline characteristics (Table 1).

There were no differences between the intervention and control group comparing glucose
and insulin concentrations and HOMA-IR indices at 8 years old, for both genders (Table 2). In
addition, there were no significant differences between intervention and control groups comparing
BMI z-score changes from birth to 1 year, from age 1 to 4, and from age 4 to 8 years, in girls and
boys.

The linear regression analyses evaluating the associations between anthropometric
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covariates and glucose, insulin and HOMA-IR values at 8 years old are shown in Table 3. In
multivariate analysis, birth weight and the increase in BMI z-scores between 1-4 years and between
4-8 years all contributed significantly to glucose and insulin concentrations at age 8 and to rises in
HOMA-IR. The increase in BMI during the first year of life was positively associated with rises in
insulin and HOMA-IR. These findings persisted after adjustment for child’s gender and skin colour,
total family income, maternal schooling, mode of delivery, and exclusive or partial breastfeeding.
Additional analyses were performed after further adjustment for total sleep and screen time duration

and total HEI score at 8 years old and all results persisted.

DISCUSSION
To the best of our knowledge, this is the first randomized trial to examine the potential
effects on children of maternal dietary counselling during the first year of life on insulin resistance
at age 8. Contrary to our expectation, we did not see any changes in insulin resistance at this age.
We considered two possibilities that may explain the lack of effectiveness of the trial to
affect metabolic outcomes in childhood. First, the change in dietary practices observed in this

population(1 8,21,22)

might not be large enough to have any long-term impact on glucose metabolism
at age 8 years. This supports the need to continue the dietary counselling even after the infancy
period, to achieve adequate public policies. Second, any early changes in dietary practices may have
been overridden by dietary and weight gain changes between the ages 1-8 years, after the study
intervention had ceased at age 1. The focus of the “Ten steps for the healthy feeding for Brazilian
children from birth to two years of age” intervention plan is on dietary counselling, and monitoring
excessive weight gain is not emphasized by the plan. As insulin resistance is closely related to body
weight®**?, the lack of effectiveness of the trial to affect metabolic outcomes in older children
could be related to weight gains between the ages 1-8 years of all study participants, irrespective of
dietary counselling in the first year of life. Although the effectiveness of breastfeeding and
complementary feeding interventions to improve child nutrition, growth, and development is well
documented in many settings®*>" less attention has been paid in clinical trials to the potential
impact of weight gains in infancy and childhood as a contributor to the development of adverse
metabolic outcomes, including insulin resistance in children.

In the absence of an intervention effect, we therefore also analysed the impact of selected
anthropometric variables on the glucose profile and insulin resistance at ages 1, 4, and 8 years. Our
findings show that increased birth weight and higher weight gain velocities from birth to 8 years old
all had a negative impact on the glucose profile and insulin resistance among school-aged children,
irrespective of the dietary counselling in the first year of life. These findings support other

de®

observations that higher weight gain velocities at either 3 to 5 years ol or 4 to 9 years old® can
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lead to relative larger increases in fat mass and insulin resistance, either through overproduction of
non-esterified fat or through increased synthesis and release of pro-inflammatory cytokines“”.
Recently, a positive relation was seen between BMI z-score increases and adverse insulin and
HOMA-IR outcomes in Brazilian children followed from 4 to 10 years, although no impact was
found on glucose concentrations*”. Weight gains from birth to 2 years old were already related to
insulin resistance among young adults in several cohort studies conducted in developing
countries”?. There is also evidence that increases in fasting insulin between the ages 3-6 years can
be associated with a greater risk of type 2 diabetes, irrespective of adult BMI and parental
history®?. Although major metabolic diseases related to early insulin resistance may not become
symptomatic until adulthood, our findings suggest that the detection and prevention of risk factors
for insulin resistance should begin in childhood, when changes in lifestyle, including those related
to weight gain can still reduce the risk and severity of metabolic disease later in life.

This study has some limitations. While we experienced losses to follow-up, we found no
differences between the baseline characteristics of the children who remained in the study and those
who were lost. Secondly, the mothers may have been aware of the intervention group to which they
were assigned. This may have affected responses to study due to social desirability bias because it is
not possible to blind patients in studies that evaluate dietary advices. To minimize such bias,
fieldworkers not involved in the intervention carried out the assessments. A limitation with respect
to generalizability of the study findings is the choice of the study population, including only
children between birth and 8 years of age from a low-income population. In response, we note that
this target population is of specific interest for the introduction and evaluation of large-scale dietary
interventions to improve population health in regional or national health programs. There could be

Hé)

self-report bias of pre-pregnancy weight; however, studies conducted in hig and low-income

@ including a study in Brazil“®, have demonstrated that the BMI obtained using self-

countries
reported pre-pregnancy weight strongly correlated with those obtained using anthropometrics
measured. Considering the outcome of this study (insulin resistance), another limitation is the fact
that gestational diabetes data were not obtained and children born from those mothers could present
metabolic alterations. However, this trial was conducted with healthy newborn babies and the
analyses were adjusted for pre-pregnancy weight, gestational weight gain and birth weight,
variables highly related to gestational diabetes melittus. As a further limitation, we were not able to
measure insulin resistance prior to age 8 years and other studies will be needed to fill this gap. This
study clearly shows however that understanding the metabolic impact of dietary interventions and
growth trends in infancy and childhood is extremely important to formulate public health strategies

aimed at preventing chronic diseases and that the long-term follow-up even of study populations

recruited at birth can be extremely important.
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In summary, our study shows no impact of dietary counselling in the first year of life on
metabolic profiles and insulin resistance at the age of 8. Our results do point however to the crucial
relation between infant and childhood weight gain and insulin resistance at age 8 in school children
from a low-income community in Brazil. We found that weight gains between birth and age 1, age
1-4 years, and age 4-8 years all contributed significantly to adverse changes in insulin resistance at
age 8. Our findings suggest that preventing excessive gain weight since early life is a relevant key

to prevent insulin resistance in childhood.

Acknowledgments: we thank the families who participated in the study.

Financial Support: the study was supported by the Brazil CNPq (National Council for Scientific

and Technological Development).

Conflict of Interest: none.

Authorship: CSC: formulating the research question, analysed and interpreted the data, performed
the statistical analysis and wrote the manuscript; PDBC: conducted the research and critically
reviewed the manuscript; LHL: interpreted the data and statistical analysis and critically reviewed
the manuscript; MRV: designed and conducted the research, formulating the research question,
interpreted the data and the statistical analysis and critically reviewed the article. All authors: read

and approved the final manuscript.



347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379

REFERENCES

l.

World Health Organization (2016) Report of the Commission on Ending Childhood Obesity.
http://apps.who.int/iris/bitstream/10665/204176/1/9789241510066 eng.pdf (acessed Jun
2016).

Ng M, Fleming T, Robinson M, et al. (2014) Global, regional, and national prevalence of
overweight and obesity in children and adults during 1980-2013: a systematic analysis for

the Global Burden of Disease Study 2013. The Lancet 30, 766-781.

Henderson M, Benedetti A, Barnet TA, ef al. (2016) Influence of adiposity, physical
activity, fitness, and screen time on insulin dynamics over 2 years in children. J4MA

Pediatrics 8, el-¢9.

Santiago-Torres M, Cui Y, Adams AK (2016) Familial and individual predictors of obesity

and insulin resistance in urban Hispanic children. Pediatr Obes 11, 54-60.

Masquio DCL, Piano A, Campos RMS, et al. (2015) The role of multicomponent therapy in
the metabolic syndrome, inflammation and cardiovascular risk in obese adolescentes. Br J

Nutr 113, 1920-1930.

Barghava SK, Sachdev HS, Fall CHD, et al. (2004) Relation of serial changes in childhood
body-mass index to impaired glucose tolerance in young adulthood. NEJM 350, 865-875.

Fabricius-Bjerre S, Jensen RB, Faerch K, ef al. (2011) Impact of birth weight and early
infant weight gain on insulin resistance and associated cardiovascular risk factors in

adolescence. PLoS ONE 6, 1-8.
Slining MM, Kuzawa CW, Mayer-Davis EJ, ef al. (2011) Evaluating the indirect effect of
infant weight velocity on insulin resistance in young adulthood: a birth cohort study from

the Philippines. Am J Epidemiol 173, 640—648.

Ho M, Garnett SP, Baur LA (2014) Childhood obesity and insulin resistance: how should it



380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

be managed? Curr Treat Options Cardio Med 16, 351-367.

Nobili V, Alkhouri N, Alisi A, ef al. (2015) Nonalcoholic fatty liver disease: a challenge for
pediatricians. JAMA Pediatrics 169, 170-176.

Sartorio A, Del Col A, Agosti F, et al. (2007) Predictors of non-alcoholic fatty liver disease
in obese children. Eur J Clin Nutr 61, 877-883.

Ten S & Maclaren N (2010) Insulin resistance syndrome in children. J Clin Endocrinol

Metab 89, 2526-2539.

Chiarelli F & Marcovecchio ML (2008) Insulin resistance and obesity in childhood. Eur J
Endocrinol 159, s67-s74.

Van Der Aa MP, Farsini SF, Knibbe CAJ, et al. (2015) Population-based studies on the

epidemiology of insulin resistance in children. J Diabetes Res 2015, 1-9.

Shi L & Zhang J (2011) Recent evidence of the effectiveness of educational interventions
for improving complementary feeding practices in developing countries. J Trop Pediatr 57,

91-98.

Imdad A, Yakoob MY, Bhutta ZA (2011) Impact of maternal education about
complementary feeding and provision of complementary foods on child growth in

developing countries. BMC Public Health 11 (Suppl3), 525-39.

Lanigan J & Singhal A (2009) Early nutrition and long-term health: a practical approach.
Proc Nutr Soc 68, 422-429.

Vitolo MR, Bortolini GA, Feldens CA, et al. (2005) Impacts of the 10 steps to healthy
feeding in infants: a randomized field trial. Cad Saude Publica 21, 1448-1457. Article in

Portuguese.

Veena SR, Krishnaveni GV, Wills JC, ef al. (2011) Glucose tolerance and insulin resistance



413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445

20.

21.

22.

23.

24.

25.

26.

27.

28.

in indian children: relationship to infant feeding pattern. Diabetologia 54, 2533-2537.

Owen C, Martin RM, Whincup PH (2006) Does breastfeeding influence risk of type 2
diabetes in later life? A quantitative analysis of published evidence. Am J Clin Nutr 84,
1043-1054.

Vitolo MRV, Bortolini GA, Campagnolo PDB, et al. (2012) Maternal dietary counseling
reduces consumption of energy-dense foods among infants: a randomized controlled trial. J

Nutr Educ Behav 44, 140-147.

Vitolo MRV, Rauber F, Campagnolo PDB, et al. (2010) Maternal dietary counseling in the
first year of life is associated with a higher healthy eating index in childhood. J Nutr 140,
2002-207.

Louzada MLC, Campagnolo PDB, Rauber F, ef al. (2012) Long-term effectiveness of
maternal dietary counseling in a low-income population: a randomized field trial. Pediatrics

129, 1-8.

Zheng J,Xiao X, Zhang Q, et al. (2014) DNA methylation: the pivotal interaction between
early-life nutrition and glucose metabolism in later life. Br J Nutr, 112, 1850—1857.

Schulz KF, Altman DG, Moher D (2010) CONSORT 2010 Statement: updated guidelines
for reporting parallel group randomized trials. BMC Medicine, 24, 8-18.

Ministry of Health. “Ten Steps for Healthy Feeding: a guide for children less than two years
of age”. Dez passos para uma alimenta¢do saudéavel: guia alimentar para menores de dois

anos [in Portuguese]. Brasilia, Brazil: Ministry of Health; 2002

Kennedy ET, Ohls J, Carlson S, Kathryn F (1995) The Healthy Eating Index: design and
applications. J Am Diet Assoc 95, 1103-1138.

Rauber F, Louzada MLC, Feldens CA, Vitolo MR (2012) Maternal and family

characteristics associated with the Healthy Eating Index among low socioeconomic status



446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478

29.

30.

31.

32.

33.

34.

35.

36.

37.

Brazilian children. J Hum Nutr Diet 26, 369-379.

Rauber F, Louzada MLC, Vitolo MR (2014) Healthy Eating Index Measures Diet Quality of
Brazilian Children of Low Socioeconomic Status. J Am Coll Nutr 33, 26-31.

WHO Multicentre Growth Reference Study Group (2006) WHO child growth standards
based on length/height, weight and age. Acta Paediatr Suppl 450, 76-85.

de Onis M, Onyango AW, Borghi E, et al. (2007) Development of a WHO growth reference
for school-aged children and adolescents. Bull World Health Organ 85, 660—667.

Matthews DR, HoskeR JP, Rudenski AS, ef al. (1985) Homeostasis model assessment:
insulin resistance and beta-cell function from fasting plasma glucose and insulin

concentrations in man. Diabetologia 28, 412-419.

Nakasone Y, Miyakoshi T, Sato Y, et al. (2016) Impact of weight gain on the evolution and
regression of prediabetes: a quantitative analysis. Eur J Clin Nutr, 70, 757-765.

Dewey KG & Adu-Afarwuah S (2008) Systematic review of the efficacy and effectiveness

of complementary feeding interventions in developing countries. Mater Child Nutr 4, 24-85.

Kramer MS & Kakuma R (2012) Optimal duration of exclusive breastfeeding. Cochrane
Database 8, 1-139. http://www.cochrane.org/CD003517/PREG_optimal-duration-of-

exclusive- breastfeeding

Imdad A, Yakoob MY, Brutta ZA (2011) Impact of maternal education about
complementary feeding and provision of complementary foods on child growth in

developing countries. BMC Public Health 11, 2-14.

Lassi ZS, Das JK, Zahid G, et al. (2013) Impact of education and provision of
complementary feeding on growth and morbidity in children less than 2 years of age in

developing countries: a systematic review. BMC Public Health 13, 1-10.



479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511

38.

39.

40.

41.

42.

43.

44,

45.

46.

Botton J, Heude B, Maccario J, et al. (2008) Postnatal weight and height growth velocities at
different ages between birth and 5 y and body composition in adolescent boys and girls. Am

J Clin Nutr 87, 1760-1768.

Wells JC, Hallal PC, Wright A, et al. (2005) Fetal, infant and childhood growth:
relationships with body composition in Brazilian boys aged 9 years. Int J Obes 29, 1192-
1198.

Koyama S, Ichikawa G, Kojima M, et al. (2014) Adiposity rebound and the development of
metabolic syndrome. Pediatrics 133, e114- 119.

Lourenco BH, Gimeno SGA, Cardoso MA (2014) BMI gain and insulin resistance among
school-age children: a population-based longitudinal study in Brazilian Amazon. Br J Nutr

12, 1905-1910.

Norris SA, Osmond C, Gigante D, ef al. (2012) Size at birth, weight gain in infancy and

childhood, and adult diabetes risk in five low- or middle-income country birth cohorts.

Diabetes Care 35, 72-79.

Sabin MA, Magnussen CG, Juonala M, et al. (2015) Insulin and BMI as predictors of adult
type 2 diabetes mellitus. Pediatrics 135, el44-el151.

Han E, Abrams B, Sridhar S, et al. (2016) Validity of self-reported pre-pregnancy weight
and body mass index classification in an integrated health care delivery system. Paediatric

and Perinatal Epidemiology 30, 314-319.

Natamba BK, Sanchez SE, Gelaye B et al. (2016) Concordance between self-reported pre-
pregnancy body mass index (BMI) and BMI measured at the first prenatal study contact.
BMC Pregnancy and Childbirth 16:187-194.

Oliveira AF, Gadelha AMJ, Leal M, et al (2004) Study of validity in self-reported weight
and height among pregnant women treated at municipal maternity hospitals in Rio de

Janeiro, Brazil. Cad. Saude Publica 20, 92-100.



512

Assessed for
eligibility (n=559)

Refused to participate
(n=59)

Randomized
(n=500)

Allocated for intervention (n=200)

Received allocated intervention (n=197)

Did not received allocated intervention: adrees
not found (3)

1 year assessement
Lost to follow up (n=34)

Reasons: resufal (12); moved to another city (19);
child death (1); child given for adoption (1);
maternal illness (1)

Anthopometric measuremens analysis (n=163)

4 years assessement
Lost to follow up (n=18)

Reasons: resufal (1); moved to another city (11);
non-localizated address (6)

Recovered (n=2)

Did not attend antropometric examination: (3)

Anthopometric measuremens analysis (n=144)

8 years assessement
Lost to follow up (n=22)

Reasons: resufal (1); moved to another city (17);
non-localizated address (4)

Recovered (n=5)

Did not attend antropometric examination: (2)
Anthopometric measuremens analysis (n=128)

Did not attend glucose examination: (4)
Glucose profile analysis (n=126)

Figure 1: Trial profile of participation in the randomized controlled trial from recruitment of

Allocated for control (n=300)
Started the follow up (n=272)

Did not started the follow up: adrees not found (28)

1 year assessement
Lost to follow up (n=38)

Reasons: resufal (10); moved to another city (24);
genetic illness (2); child death (1); maternal death

Q)

Did not attend antropometric examination: (1)

Anthopometric measuremens analysis (n=233)

4 years assessement
Lost to follow up (n=31)

Reasons: resufal (5); moved to another city (18);
non-localizated address (8)

Recovered (n=4)

Did not attend antropometric examination: (6)

Anthopometric measuremens analysis (n=201)

8 years assessement
Lost to follow up (n=29)

Reasons: resufal (2); moved to another city (21);
non-localizated address (6)

Recovered (n=7)

Did not attend antropometric examination: (4)
Anthopometric measuremens analysis (n=181)

Did not attend glucose examination: (6)
Glucose profile analysis (n=179)

mother-child pairs through the assessment at 8 years of ag




Table 1: Characteristics of children and their households at baseline according to the group, at 1-year old”.

Characteristics n Intervention Control PP

Child

Boys, n (%) 397 93 (57.1) 131 (56.0) 0.83
Skin colour (white), n (%) 331 58 (41.1) 85 (44.7) 0.51
Birth weight (g), mean (SD) 390 3375.34 (464.51) 3354.30 (466.70) 0.66
Birth length (cm), mean (SD) 390 48.74 (1.92) 48.84 (2.12) 0.62
Households at baseline

Maternal pre-gestational BMI, mean (SD) 367 24.72 (5.32) 23.90 (4.15) 0.10
Gestational age, mean (SD) 375 39.34 (1.31) 39.38 (1.19) 0.76
Delivery by caesarean section, n (%) 356 51 (36.7) 94 (43.3) 0.21
Maternal age at child's birth <20 years, n (%) 397 29 (17.8) 46 (19.7) 0.64
Mother’s education <8 years, n (%) 396 99 (61.1) 131 (56.0) 0.31
Father’s education <8 years, n (%) 369 93 (61.6) 120 (55.0) 0.21
Mother’s employment, n (%) 391 58 (35.8) 76 (33.2) 0.59
Father’s employment, n (%) 361 130 (88.4) 195 (91.1) 0.40
Annual household income < U$300, n (%) 395 122 (74.8) 165 (71.1) 0.18

BMI: body mass index; g: grams; cm: centimetres. * n indicates the number of responses recorded for each characteristic. °
Student’s t test or x were used (depending on categorical or continuous variable).



Table 2: Intervention effect on glucose, insulin and HOMA-IR at 8 years old and on BMI z-score
variation from birth to 8 years old, according to sex.

Intervention Control Difference (95% CI) p
n Mean(SD) n  Mean(SD)
Girls
Glucose mmol/I* 52 4.22(0.42) 80 4.24 (0.38) 0.02 (-0.12 to 0.16) 0.80
Insulin uU/mI* 52 5.57(3.12) 79 7.32(7.02) 0.07 (-0.06 to 0.21) 0.28
HOMA-IR* 52 1.06 (0.62) 79 1.41 (1.40) 0.07 (-0.06 to 0.21) 0.29
A BMI z-score birth to 1y* 70 0.17 (1.59) 99 0.28 (1.18) 0.11 (-0.31 to 0.53) 0.61
A BMI z-score from 1y to 4y* 60 -0.44 (0.82) 86 -0.45(1.00) -0.01 (-0.32 t0 0.30) 0.94
A BMI z-score 4y to 8y" 49 0.04 (0.87) 79 0.19 (0.82) 0.15 (-0.14 t0 0.45) 0.32
Boys
Glucose mmol/I* 74 4.46 (0.42) 99 4.46 (0.42) -0.01 (-0.13 t0 0.12) 0.97
Insulin uU/mI* 73 5.74 (4.32) 99 4.53 (3.14) -0.07 (-0.19 t0 0.03) 0.17
HOMA-IR* 73 1.15(0.87) 99 0.92 (0.62) -0.07 (-0.19 to 0.04) 0.17
A BMI z-score birth to 1y* 93 0.10 (1.22) 127 0.03 (1.25) -0.07 (-0.40 t0 0.27) 0.69
A BMI z-score from 1y to 4y* 82 -0.21 (1.32) 110 -0.28 (1.05) -0.07 (-0.41 t0 0.27) 0.67
A BMI z-score 4y to 8y* 72 0.24 (1.11) 93 -0.06(1.18) -0.29 (-0.65 t0 0.06) 0.10

“Student’t test was used; ° Nonnormally distributed variables were log-transformed; HOMA-IR:

homeostatic model assessment of insulin resistance (insulin pU/ml x glucose mmol/l) / 22.5); y: year(s).
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Table 3. Linear regressions analysis of glucose, insulin and HOMA-IR at 8 years old and independent variables (n =

305).
Univariate model* Multivariate model**
B (95% IC) p B (95% IC) p

Glucose (mmol/l)

Intervention 0.03 (-1.72 to 1.78) 0.98 -0.31 (-2.18 to 1.48) 0.71
Pre-pregnancy BMI, kg/m’ 0.17 (-0.03 to 0.36) 0.09 -0.03 (-0.24 t0 0.18) 0.77
Gestational weight gain, kg 0.03 (-0.11 to0 0.18) 0.63 -0.02 (-0.18 t0 0.13) 0.77
Birth weight, kg 1.11 (-0.78 to 3.00) 0.25 2.79 (0.44 to 5.14) 0.02
A BMI z-score birth to 1y -0.25 (-0.94 t0 0.43) 0.46 0.64 (-0.24 to 1.52) 0.15
A BMI z-score 1y to 4y 1.17 (0.36 to 1.99) 0.01 1.46 (0.51 to 2.41) 0.01
A BMI z-score 4y to 8y 1.61 (0.78 to 2.43) <0.001 1.79 (0.89 to 2.70) <0.001
Insulin (uU/ml) (log)

Intervention 0.01 (-0.08 to 0.10) 0.81 -0.03 (-0.11 to 0.07) 0.56
Pre-pregnancy BMI, kg/m’ 0.01 (0.00 to 0.02) 0.04 0.00 (-0.01 t0 0.01) 0.98
Gestational weight gain, kg -0.00 (-0.01 t0 0.01) 0.72 -0.00 (-0.01 to 0.00) 0.47
Birth weight, kg 0.00 (-0.09 to 0.10) 0.98 0.12 (0.01 to 0.24) 0.03
A BMI z-score birth to 1y 0.01 (-0.02 to 0.04) 0.48 0.08 (0.04 to 0.12) <0.001
A BMI z-score 1y to 4y 0.08 (0.04 to 0.12) <0.001 0.12 (0.08 to 0.17) <0.001
A BMI z-score 4y to 8y 0.09 (0.05 to 0.13) <0.001 0.11 (0.07 to 0.15) <0.001
HOMA-IR (log)
Intervention 0.01 (-0.08 to 0.10) 0.82 -0.03 (-0.12 to 0.06) 0.54
Pre-pregnancy BMI, kg/m* 0.01 (0.00 to 0.02) 0.03 0.00 (-0.01 t0 0.01) 0.99
Gestational weight gain, kg -0.00 (-0.01 t0 0.01) 0.77 0.00 (-0.01 to 0.00) 0.45
Birth weight, kg 0.01 (-0.09 to0 0.11) 0.88 0.14 (0.02 to 0.30) 0.02
A BMI z-score birth to 1y 0.01 (-0.03 to 0.04) 0.55 0.08 (0.04 to 0.18) <0.001
A BMI z-score 1y to 4y 0.09 (0.05 to 0.13) <0.001 0.13 (0.04 to 0.14) <0.001
A BMI z-score 4y to 8y 0.10 (0.06 to 0.14) <0.001 0.12 (0.05 t0 0.14) <0.001

IC: confidence interval; mo: months; BMI: body mass index; HOMA-IR: homeostatic model assessment of insulin resistance (insulin pU/ml x
glucose mmol/l) / 22.5); y: year(s). *univariable model: B coefficients for a separate model for each listed variable; **multivariate model adjusted

for all variables together.
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ABSTRACT

Objective: To assess the long-term impact of dietary intervention accomplished during the
first year of life on anthropometric, metabolic and dietary variables among adolescents.
Method: A randomized field trial was conducted among 500 mothers who gave birth to full-
term infants between October 2001 and June 2002 in a low-income area in Sdo Leopoldo,
Brazil. Mother-child pairs were randomly assigned to intervention (n=200) and control groups
(n=300) and the mothers in the intervention group received dietary counseling on
breastfeeding and complementary feeding of their children during the first year of life.
Fieldworkers blinded to assignment assessed socio-demographic, anthropometric and dietary
data in 214 adolescents (age 12 years old). Blood tests were performed in 214 adolescents to
measure complete lipid and glucose profile, and PCR and cortisol concentrations.

Results: At 12 years old, there were no significantly differences between intervention and
control groups on nutritional status, serum lipid and glucose profile, and PCR and cortisol
concentrations, for both genders. Similarly, intervention and control groups showed no
changes comparing ultra-processed products consumption (percentage of total energy intake;
boys: change 0.82%; 95% CI: -2.97 to 4.62; girls: change 0.56%; 95% CI: -3.31 to 4.43).
Conclusions: The favorable effect of this dietary counseling intervention observed among
infants and children, in a low-income community in Brazil, may not be maintained until
adolescence. Intervention programs to promote healthy eating should initiate early in life and
our findings suggest the importance of supporting a dietary safe environment throughout

adolescence as a priority in public health strategies.

Clinical Trial Registry: the study has been registered at www.clinicaltrials.gov (identifier

NCT00629629).




62

INTRODUCTION

A growing body of evidence suggests that feeding practices during infancy tend to
track later in life (Beauchamp et al, 2009; Birch e Doub, 2014). Therefore, the establishment
of early healthy food habits is of great public health concern. Moreover, recent systematic
reviews suggest that educational interventions including breastfeeding and complementary
feeding practices may be effective in improving the nutritional status (Imdad et al, 2011;
Lassi et al, 2013) and the dietary quality (Shi and Zhang, 2011) among infants and children,
and thereby also protect against future chronic diseases (Laningan e Singhal, 2009). In
addition, recently, the role of epigenetic changes caused by diet in early life have been related
to individual differences in the risk of obesity and related metabolic outcomes throughout
one’s lifetime (Lillycrop & Burdge, 2011).

We have previously shown in a field trial that maternal counseling for infant feeding
can stimulate breastfeeding at 4, 6, and 12 months of age (Vitolo et al, 2005), decrease
children’s energy-dense food consumption at 12 months (Vitolo et al, 2005; Vitolo et al,
2012) and improve diet quality at 4 years (Vitolo et al, 2010). In the same field trial, dietary
counseling during the first year of life had a long-term impact in improving lipid profile in
daughters at 8 years (Louzada et al, 2012). We are not aware however of any studies that had
evaluated the potential long-term benefits of dietary counseling on infant feeding during the
first year of life among adolescents, particularly in developing countries.

Therefore, we assessed if the effects of a home-based infant nutrition intervention
were still seen after the study population had reached the age of 12 years. We analyzed
selected anthropometric variables, lipid and glucose profile, PCR and cortisol concentrations
and ultra-processed products consumption. Furthermore, we aimed to verify whether the
intervention influenced boys and girls differently, considering biological differences in
relation to the outcomes and the evidence that there are different responses to dietary

interventions between genders (Niinikoski, 2007).

METHODS

This randomized field trial was conducted from the maternity wards of a hospital in a
low-income population setting in the city of Sao Leopoldo, Brazil. Mothers of healthy,
singleton, full-term (> 37 weeks) and normal birth weight (> 2500 g) babies were invited to
participate. We excluded women with gestational diabetes, HIV-positive mothers, infants

with congenital malformations or admitted to neonatal intensive care unit, and individuals
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with breast-feeding impediments. The study was conducted according to the Helsinki
guidelines and all procedures involving human subjects were approved by the Ethics
Committee of the Universidade Federal de Ciéncias da Satde de Porto Alegre. All parents
provided written informed consent. We followed the Consolidated Standards for Reporting
Trials (CONSORT) guidelines to report on this randomized field study (Schulz et al, 2010).
The study has been registered at www.clinicaltrials.gov (Identifier NCT00629629).

A total of five hundred mother-child pairs were recruited by fieldworkers at the
maternity, representing 89.5% of all invited mothers. To guarantee blinding of the
intervention assignment, an investigator not involved in the recruitment conducted the
randomization procedure during the trial. Block randomization was used to avoid imbalances
during the randomization process. Mothers who agreed to participate were sequentially listed
based on their time of delivery, grouped in blocks of 5, and their names separated in opaque,
sealed envelopes. Two mothers from each block were randomly assigned to the intervention
group and the remaining three mothers were allocated to the control group. At the end of the
randomization, 200 children were allocated to the intervention group, and 300 to the control
group. We included more mother-child pairs in the control group as we expected greater
losses to follow-up in controls because of a lower frequency of follow-up home visits.

For the original trial, we calculated that a sample of 363 infants would be required to
detect a 65% increase in the frequency of exclusive breastfeeding up to 4 months of age in the
intervention group (with 80% power and alpha=5%), assuming a 21.5% frequency of
exclusive breastfeeding in the control group. For the current follow-up at age 12 years, 128
children would be required to detect a difference in HDL levels between groups of 0.15

mmol/L (effect size of 0.50), considering a power of 80% and statistical significance of 5%.

Intervention

The intervention consisted of dietary advice about breastfeeding and complementary
feeding based on the “Ten steps for the healthy feeding for Brazilian children from birth to
two years of age” (Ministry of Health, 2002). It was carried out between October 2001 and
June 2002 by home visits within 10 days of the child’s birth, on a monthly basis up to 6
months old and at 8, 10, and 12 months old. The main purpose of the program was to promote
exclusive breastfeeding for 6 months followed by healthy complementary foods. During each
home visit mothers received dietary advice in accordance with the baby’s age. Mothers were
advised against the addition of sugars (cane sugar, honey) to fruit, porridge, juices, milk, or

other liquids. They were encouraged to avoid fried food, soft drinks, sweets, and salty snacks
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and to use salt in moderation. Advice on hygiene practices in food preparation and handling
was provided. A simple colored leaflet with food pictures composing a healthy meal was used
to guide the dietary advice and was given to the mother as a reminder. The writing material
was simplified to take into consideration the mothers’ level of education. During each visit of
about 40 to 60 minutes, the fieldworkers clarified and reinforced recommendations while
respecting the mother’s level of cognition as well as cultural and economic background. The
dietary intervention summary and the main counseling strategies applied during each home
visit have been described elsewhere in detail (Louzada et al, 2012). The counseling was
carried out by paired undergraduate students in nutrition science. The fieldworkers who
carried out the dietary advice received 8 hours of theoretical training. During the intervention
program, quality control was ensured by weekly scheduled meetings with all fieldworkers and
the coordinator of the program to discuss all dietary advice provided to mothers. Mothers
were encouraged to report any adverse events that occurred with children during the

intervention. After the first year of age, no subsequent intervention was performed.

Control Group

Mothers in the control group were interviewed twice during the first year after
childbirth (at 6 and 12 months of age), for data collection only. All mothers were encouraged
to maintain normal pediatric visits for their babies during the study period. After the first year,
children in intervention and control groups were followed up during childhood and

adolescence and new data were collected at 4, 8 and 12 years old.

Data Collection

For the present study, were analyzed anthropometric, metabolic and dietary data
collected at 12 years old. Trained fieldworkers, not involved in the intervention and unaware
of group allocation, collected the data. The adolescents’ pubertal development was assessed
by using a self-questionnaire with illustrations of the 5 pubertal stages, according to the

criteria described by Marshall e Tanner for girls (1969) and boys (1970).

Anthropometric Measurements

At the age of 12 years, children were weighed to the nearest 0.1 kg in light clothing
without shoes on a digital scale (Techline, Sdo Paulo, Brazil), and standing height was
measured to the nearest 0.1 cm using a stadiometer (SECA, Hamburg, Germany). All

measures were converted into z-scores of height-for-age or BMI-for-age based on World
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Health Organization Growth Standards (WHO, 2007). Tricipital and subscapular skinfold
thickness were measured in triplicate with a Lange caliper to the nearest 0.5 mm.
Intraobserver measurement error and the mean average bias of the observer were within the
limits suggested by the World Health Organization in the Multicenter Growth Reference
Study for all measurements (WHO, 2006). The sum of the two individual skinfolds was
computed. Percentage of body fat, fat mass and fat-free mass were used as indicators of body
composition and were determined via bioelectrical impedance (Biodynamics BIA310e,
Seattle, WA). Measurements were conducted on the dominant side of the body (in most cases

the right side), in the morning, in supine position.

Metabolic Measurements

At 12 years of age, venous blood samples were obtained from the right arm after an
overnight fast for biochemical analyses. Analyses were performed at the laboratory of
Cardiology Institute of Rio Grande do Sul by technicians who were unaware of study
assignments. Total cholesterol (TC), high-density lipoprotein (HDL), and triglyceride
concentrations were measured with an automatic analyzer (Cobas Integra, Sdo Paulo, Brazil).
Low-density lipoprotein (LDL) was calculated according to Friedewald’s formula (all
triglyceride concentrations were <4.52 mmol/L) (Friedewald, 1972). Non-high-density
lipoprotein (nHDL) was calculated by subtracting HDL-cholesterol from total cholesterol.
Total cholesterol - HDL cholesterol ratio (TC/HDL) was calculated by dividing total
cholesterol per HDL-cholesterol. Glucose and insulin were estimated using an automatic
analyzer (Cobas Integra®, Roche, S3o Paulo, Brazil). HOMA-IR was calculated as (insulin
pU/ml x glucose mmol/l) / 22.5 (Matthews, 1985). Nephelometry was used for the dosage of
plasma levels of ultrasensitive C-reactive protein. Plasma cortisol levels were estimated using

a semi-automated enzymatic method.

Dietary data

Ultra-processed products consumption at 12 years old was assessed through self-
reported dietary calls. Two 24-hour dietary recalls were collected on two nonconsecutive
days, and the mean values were used in the analyses. To quantify food portion size, pictures
were used to illustrate standard household measurements. The Nutrition Support software
(Nutwin 1.5 [Federal University of Sdo Paulo, Sdo Paulo/Brazil]) was used to convert average
sizes in grams to different measurements and to estimate energy intake from the selected

foods. The consumption of processed products by adolescents was assessed using the food
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classification system proposed by Monteiro and colleagues (Monteiro et al, 2012). This
system gives primary importance to the nature, extent and purpose of food processing and is
based on three groups: unprocessed and minimally processed foods; processed culinary
ingredients; and processed and ultra-processed products. For the purposes of this study, only
the ultra-processed products were analyzed. The ultra-processed products are mostly made
from substances extracted from foods or obtained with the further processing of constituents
of foods or through chemical synthesis. The usual dietary intake of total energy and ultra-
processed products were estimated by the Multiple Source Method (MSM)
https://msm.dife.de/ (Harttig et al, 2011). The MSM calculates dietary intake for individuals
and then constructs the population distribution based this data. This method was used to
correct dietary data for intra- and inter-personal variability. A probability value of 0.5 (50%)
was used to assign habitual ultra-processed products consumer status, assuming that there is a
certain percentage (50%) of real habitual consumers among the individuals who did not
consume ultra-processed products during to the two dietary recall periods. Therefore, 50% of
those who did not consume ultra-processed products in the 24-hour dietary recall period were
randomly assigned habitual consumer status. An intake estimate was calculated for those who
were selected in this manner. After the MSM was applied, the grams and the calories of intake
of ultra-processed products and the percentage of energy from ultra-processed products based

on total energy intake on the day were analyzed as continuous variables.

Statistical Analyses

Analyses were performed by intention to treat and by gender. Student’s t test was used
to evaluate the effect of the intervention on independent continuous variables. Non-normally
distributed variables were log-transformed. If the distribution remained non-normal after the
transformation, Mann-Whitney tests were used with the non-transformed values. Despite the
use of log-transformed variables in the analyses, untransformed values were presented in
tables for clinical interpretation. The result was expressed through mean differences and 95%
confidence intervals (95% ClIs). All statistical analysis were performed using SPSS 16.0

(SPSS IBM Inc., Chicago, IL USA) and statistical significance was set at p<0.05, two-sided.

RESULTS
Among the 500 children initially recruited, 397 underwent the 1 year, 345 the 4 year,
315 the 8 year and 214 the 12 years assessment (Fig 1). No adverse events were reported

during the intervention. No differences were found between subjects who were lost to follow-
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up and those who remained on study at 12 years of age in terms of pre-pregnancy BMI
(p=0.145), gestational weight gain (p=0.700), weight at birth (p=0.270), maternal age at
child’s birth (p=0.112) and family income (p=0.648). There were no differences between
intervention and control groups on selected baseline characteristics (Table 1).

The proportion of overweight adolescents was 39.4% (n=50) among boys, and 42.5%
(n=37) among girls. Regarding results of pubertal development, most of boys were in Tanner
stage II (33.9%, n=43) or III (50.4%, n=64), while most of girls were in Tanner stage III
(31.0%, n=27) or IV (35.6%, n=31) at 12 years old. A girls proportion of 65.1% (n=56)
reported experiencing the menarche; for whom, the mean age at menarche was 11.9+£0.78
years. The proportion of overweight and the percentage distribution of Tanner stage among
boys and girls were not different between intervention and control group. The percentage of
energy provided by consuming ultra-processed products was 57.5£10.6 (1034.3+£326.7 kcal)
among boys, and 58.1£8.9 (998.94+308.1 kcal) among girls, on average.

There were no differences between intervention and control groups on height-for-age
z-score, BMI-for-age z-score, sum of triceps and subscapular skinfolds, percentage of body
fat, fat mass and fat-free mass measurements, for both genders (Table 2). Similarly, serum
lipid profile, glucose, insulin, PCR and cortisol concentrations and HOMA-IR values did not
differ significantly between groups (Table 3). Finally, there were no significant differences
between intervention and control groups comparing grams and calories of intake of ultra-
processed products and the percentage of energy from ultra-processed products based on total
energy intake on the day among 12 year-old adolescents, for both genders (Table 4). We

analyzed the data regarding the whole sample, and similar findings were found.

DISCUSSION

To the best of our knowledge, this is the first randomized trial to examine the potential
long-term effects of dietary counseling accomplished during the first year of life on
anthropometric, metabolic and dietary parametric at 12 years old. Our findings did not show
any difference in the studied measurements at this age, regarding intervention or control
groups.

We considered two possibilities that may explain the lack of effectiveness of the trial
among adolescents. First, the improvements in dietary practices observed in this population
early in life (Vitolo et al, 2005; Vitolo et al, 2010; Vitolo et al, 2012; Louzada et al, 2012)
might not track until adolescence. This could be related to the major autonomy of older

children and adolescents regarding their food choices, including economic autonomy and
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easily access to unhealthy foods and beverages in their social (and, in general, obesogenic)
environment (Leite et al, 2012; Virtanen et al, 2015; Larson et al, 2016; Azeredo et al, 2016;
Watson et al, 2016). Eating patterns may change gradually during childhood and adolescence
(Mannino et al, 2004) and children’s diets tend to decline in quality, as they got move from
middle childhood into adolescence (Lytle et al, 2000; Demory-Luce et al, 2004). Furthermore,
as many others middle and low-income countries, Brazil had underwent swift nutritional and
economic transitions, exposing individuals to environmental conditions that promote
unhealthy feeding patterns (Vandevijvere et al, 2013). Increased trends in the last ten years
were observed for energy-dense snacks, calorie-sweeteners, and fast foods consumption
(Larson et al, 2016), concomitant with low intakes of fruit, vegetables, and whole grains in all
ages, including children and adolescents (Levy-Costa, 2005; Popkin et al, 2012). In line with
this findings, we observed a significantly increase in ultra-processed consumption in our
sample from 33.9% at preschool age, to 37.9% at school age (Rauber et al, 2015), reaching
57.8% among adolescents.

Second, the lack of effectiveness of the trial could be related to weight gain changes
between the ages 1 and 12 years. When the “Ten steps for the healthy feeding for Brazilian
children from birth to two years of age” were drawn up, and the study’s design was planned
(15 years ago) intervention plan was mainly focused on dietary issues, and no special
emphasis was placed on the total energy intake or obesity prevention. Population-based
studies in Brazil highlight an alarming increase in overweight rates in adolescence in the last
twenty years (Veiga, 2004; Rivera, 2014). In corroboration, in this sample, almost fifty
percent of the adolescents were overweight. Therefore, it is reasonable that the long-term
benefits caused by this dietary intervention on metabolic parameters at school age (Louzada et
al, 2012) cannot be maintained in the current context of increasing prevalence of excess
weight gain among adolescents. It is important to note results from recent meta-analysis
which showed that interventions programs for obesity prevention among children and
adolescents, beyond improvement on dietary patterns, should include recommendations
regarding sedentary behavior and sleep ad screen time duration (Waters et al, 2011).

It is already established that the process of food preference learning begins in
pregnancy and in the first two years of life (Birch and Doub, 2014). Although food
preferences are persistent from infancy to childhood, and then to adolescence (Emmett et al,
2015), they are often modified in response to changes in the environment (Bojorquez et al,
2014). The achievement of adequate public policies for dietary quality improvement should

be therefore highly dependent on supporting an environment that encourages healthy food
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preference learning early in life (Birch and Doub, 2014), and also that is continued during
childhood and adolescence (Mallarino et al, 2013; Scherr et al, 2014). Moreover, previous
studies have shown that dietary habits acquired during adolescence are likely to persist
throughout adulthood (WHO, 2003). In this line, programs for adolescents have the potential
to consolidate, among adults, the health dietary habits that were learned in early and middle
childhood (Diers, 2013). In summary, if we protect and stimulate infancy health food learning
process and create a healthful environment during childhood and adolescence, we are also
safeguarding future adults (and hence new generations) from obesity and other nutrition-
related non-communicable diseases.

Regarding our analysis for lipid profile, especial attention is necessary. We have
previously showed that this randomized trial significantly improved the serum HDL and TG
concentrations among girls at 8 years old (Louzada et al, 2012). This effect was not observed
at the present analysis, when children reached 12 years old. Nevertheless, even if not
statistically significant, girls in the intervention group presented lower serum triglyceride
levels and higher HDL values than girls in the control group at 12 years of. These findings are
in line with the (not-statistically significant) lower BMI z-score value among intervention
girls, comparing to the control girls. We choose to verify whether the intervention influenced
boys and girls differently regarding biological differences in relation to the outcomes and the
evidence that there are different responses to dietary interventions between genders. However,
we did not reached the sufficient sample size for girls, considering a power of 80% and a of
0.05. So, beyond the assumptions discussed above for the lack of the intervention among
adolescents, it is possible that a type II b error have prevented us from finding a statistically
significant result for lipid profile among 12 year-old girls.

This study has others limitations. Despite exhaustive attempts to locate all families and
adolescents enrolled in the trial, there was a significant rate of loss to follow-up, especially
due to adolescents who refused to participate. However, while we experienced typical rates of
losses considering the duration of the trial (Kristman et al, 2004; Fewtrell et al, 2015), we
found no differences between the baseline characteristics of the children who remained in the
study and those who were lost. A limitation with respect to generalizability of the study
findings is the choice of the study population, including only children between birth and 12
years of age from a low-income population. In response, we note that this target population is
of specific interest for the introduction and evaluation of large-scale dietary interventions to
improve population health in regional or national health programs. Major strengths of the

study are the long follow-up period and the use of well-established methods.
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CONCLUSION

We demonstrate that the favorable effect of this dietary counseling intervention
accomplished during the first year of life among infants and children may not be maintained
until adolescence, in a low-income community in Brazil. Nevertheless, even if this
intervention is not associated with anthropometric and metabolic measurements or dietary
pattern improvement later in adolescence, other benefits of prolonged breastfeeding still stand
at ages 1, 4 and 8 years. Intervention programs to promote healthy eating could focus on early
modifiable risk factors, including maternal pre-pregnancy weight, gestational weight gain and
breastfeeding practices, but they should continue in school contexts (from pre-school age until
adolescence). Health dietary behaviors established during adolescence continue into
adulthood. Consequently, it is an important life phase for prevention of obesity and non-
communicable diseases. Our findings suggest the importance of supporting a dietary safe

environment throughout adolescence as a priority in public health strategies.

Acknowledgments: we thank the families who participated in the study.
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Figure 1: Trial profile of participation in the randomized controlled trial from recruitment of
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Table 1: Characteristics of children and their households at baseline according to the group, at age 12 years.

Characteristics n Intervention Control p°
Child

Boys, n (%) 214 53 (58.9) 74 (59.7) 0.908
Skin color (white), n (%) 198 33 (38.9) 50 (44.2) 0.444
Birth weight (g), mean (SD) 211 3396.00 (479.66) 3383.02 (444.89) 0.840
Birth length (cm), mean (SD) 211 48.79 (1.86) 48.93 (2.12) 0.606
Health care follow-up at first year after birth, n (%) 209 50 (55.6) 51 (42.9) 0.069

Households at baseline

Maternal pre-gestational BMI, mean (SD) 195 25.08 (5.69) 24.19 (4.26) 0.231
Gestational weight gain, mean (SD) 199 12.44 (6.20) 13.52 (6.36) 0.235
Gestational age, mean (SD) 202 39.35(1.27) 39.36 (1.23) 0.941
Maternal age at child's birth <20 years, n (%) 214 15 (16.7) 21 (16.9) 0.959
Mother’s education <8 years, n (%) 213 50 (56.2) 60 (48.4) 0.262
Father’s education <8 years, n (%) 196 45 (54.2) 55 (48.7) 0.443
Mother’s employment, n (%) 208 29 (32.2) 40 (33.9) 0.799
Father’s employment, n (%) 191 71 (86.6) 101 (92.7) 0.165
Annual household income £ U$3000, n (%) 208 68 (75.6) 77 (65.3) 0.109

BMI: body mass index; g: grams; cm: centimeters. *n indicates the number of responses recorded for each characteristic. * Student’s t test or X were used
(depending on categorical or continuous variable).



Table 2: Intervention effect on anthropometric measurements at 12 years old.
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Boys (n=127)
Height-for-age z-score”
BMI-for-age z-score”
Skinfold sum (mm)*>*
Body fat (%)"

Fat mass (kg)*
Fat-free mass (kg)*

Girls (n=87)
Height-for-age z-score”
BMI-for-age z-score”

Skinfold sum (mm)*>*

Body fat (%)"
Fat mass (kg)*
Fat-free mass (kg)*

Intervention Control
n Mean+SD n Mean+SD
53 0.28+1.21 74 0.27+0.99
53 0.92+1.40 74 0.47+£1.25
53 24.67+2.81 74 21.45+1.99°
44 25.41+7.36 65  23.02+6.95
44 13.21+6.52 65 11.23+5.86
44 36.28+8.14 65  35.53+6.88
37 0.03+0.93 50 0.36+0.90
37 0.49+1.36 50 0.80+1.25
37 25.63+2.04 50  28.54+2.04
33 26.98+6.66 42 28.17+£7.02
33 13.87+6.12 42 15.66+7.14
33 35.43+6.67 42 37.37+7.93

Difference (95% CI)

-0.00 (-0.38 t0 0.39)
-0.45 (-0.91 to 0.02)
0.04 (-0.91 to 1.34)
238 (-5.14 10 0.37)
-1.99 (-4.35 t0 0.39)
-0.75 (-3.12t0 2.12)

0.32 (-0.07 to 0.72)
0.30 (-0.26 to 0.86)
1.11 (-0.91 to 1.34)
1.18 (-1.99 to 4.36)
1.79 (-1.31 to 4.90)
1.93 (-1.49 to 5.36)

p

0.990
0.060
0.140
0.089
0.101
0.606

0.105
0.284
0.269
0.461
0.254
0.265

BMI: body mass index; °Student't test was used; "Sum of the subscapular and triceps skinfolds, “This variable was log-transformated for the
analyses and was presented as geometric meanzIR.
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Table 3: Intervention effect on clinic and laboratorial measurements at 12 years old.

Intervention Control Difference (95% CI) p
n Mean+SD n Mean+SD
Boys (n=127)
TC, mg/dL* 53 153.394+31.78 74 151.62+£26.62 -1.77 (-12.06 to 8.51)  0.733
LDL, mg/dL* 53 92.29+25.86 74 89.47421.13 -2.81(-11.08 to 5.45) 0.502
HDL, mg/dL* 53 46.15+9.41 74  48.58+10.81 2.43(-1.22t06.08)  0.190
n-HDL" 53 107.24428.83 74  103.04+£22.75 -4.20(-13.27t04.86) 0.360
TC/HDL™ 53 3.14+1.29 74 3.32+1.31 1.20 (-0.97to 1.47)  0.130
Triglycerides, mg/dL™® 53 64.75+2.09 74 60.09+1.99 1.14 (-0.94 to 1.37) 0.408
Glucose mg/dI* 53 82.85+6.81 74 82.72+7.27  -0.13(-2.65t02.39) 0917
Insulin uU/mI* 53 10.18+2.40 74 9.07+1.95 -0.89 (-0.72t0 1.09)  0.272
HOMA-IR* 53 2.07+2.69 74 1.844+2.14 -0.89 (-0.71to 1.11)  0.297
PCR, mg/L*® 53 2.56+3.47 74 2.59+3.47 1.01 (-0.67 to 1.53)  0.950
Cortisol, ug/dI* 53 8.35+3.85 74 8.56+3.81 0.2 (-1.15to 1.57) 0.760
Girls (n=87)
TC, mg/dL* 37 154.16+26.72 50 152.44426.95 -1.72(-13.30t09.85) 0.768
LDL, mg/dL* 37 92.07+20.28 50  90.53+£24.69 -1.53 (-11.42t08.34) 0.758
HDL, mg/dL* 37 47.16+£10.83 50  44.40+7.65 -2.76(-6.70to 1.17)  0.167
n-HDL" 37  107.00+22.91 50 108.04+27.38 1.04 (-9.99to 12.07)  0.852
TC/HDL™ 37 3.43+1.31 50 3.29+1.25 1.20 (-0.98 to 1.48)  0.392
Triglycerides, mg/dL*® 37 69.07+1.82 50 78.84+1.82 1.14 (-0.94 to 1.37) 0.156
Glucose mg/dI* 37 82.85+6.81 50 82.77£7.36  -0.63 (-3.41t02.13) 0.648
Insulin uU/mI* 37 12.28+1.90 50 13.39+1.73 1.09 (-0.85t0 1.39)  0.487
HOMA-IR*" 37 2.45+2.09 50 2.65+1.77 1.08 (-0.83 to 1.40)  0.548
PCR, mg/L*® 37 2.79+3.38 50 1.954+2.69 -0.70 (-0.44 t0 1.10)  0.121
Cortisol, ug/dI* 37 9.924+4.33 49 8.79+3.83 -1.13 (-2.89t0 0.62)  0.203

Student't test was used; ° These variables were log-transformed for the analysis and were presented as geometric meanzIR.
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Table 4: Intervention effect on ultra-processed consumption at 12 years old.

Intervention Control Difterence (95% CI) p
n Mean+SD n Mean+SD
Boys (n=127)
Grams™® 53 557.96+256.91 74 593.64+236.39 35.68 (-51.62 to 122.98) 0.420
Calories™ 53 1024.234+329.34 74 1041.52+326.89 17.28 (-99.49 to 134.07) 0.770
Percentage™® 53 57.05+10.05 74 57.87+11.08 0.82 (-2.97 t0 4.62) 0.668
Girls (n=87)
Grams™® 37 511.03+£198.31 50 534.99+215.43 23.96 (-65.87 to 113.80) 0.597
Calories™ 37  964.94+248.93 50 1023.98+345.88 59.03 (-67.76 to 185.84) 0.357
Percentage™® 37 58.374+9.30 50 57.81+£8.52 0.56 (-3.31t0 4.43) 0.773

“Ultra-processed products: bread, savory and chips, biscuits (crackers, cookies), sweets (candy, chocolate and ice cream), sugared drinks
(soda, sweetened juice, sugared milk beverages), processed meat, powdered chocolate and breakfast cereal and others (mayonnaise,
dressing, instant noodle, dehydrated soup). PStudent't test was used; ‘grams of ultra-processed products; dcalories from ultra-processed
products; °percentage of total energy intake by ultra-processed products.
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5. CONCLUSOES E CONSIDERAGOES FINAIS

O presente estudo adiciona subsidios para compreensdo da epidemia das
alteragcdes metabdlicas em criangcas na medida em que mostrou que o ganho de
peso acelerado desde o nascimento é preditor de alteracdes precoces na resisténcia
insulinica em idade bastante precoce. Por outro lado, observamos que o efeito
favoravel da intervencdo de aconselhamento dietético baseada nos “Dez passos
para alimentacédo saudavel para criangas menores de dois anos” realizado durante o
primeiro ano de vida em lactentes ndo foi suficiente para melhorar valores de
glicose, insulina e HOMA-IR em escolares ou parédmetros antropométricos,
bioquimicos e dietéticos em adolescentes, em uma comunidade de baixa renda no
sul do Brasil. De qualquer forma, ha evidéncias quanto ao efeito favoravel desta
intervengdo na promoc¢ao da amamentacdo prolongada e melhora do padréo
alimentar na infancia e em idade pré-escolar.

Evidéncias atuais sugerem fortemente que programas de intervencao para
divulgacdo de conhecimento e informagbes adequadas quanto ao aleitamento
materno e alimentacdo complementar s&o fundamentais para mudanca de
comportamento e melhora da alimentag¢ao no inicio da vida. A promocao de habitos
alimentares saudaveis deve iniciar precocemente, considerando seu potencial efeito
protetor a curto e a longo prazo. No entanto, os resultados desta tese indicam que
tais acdes, sem seguimento, nao sao suficientes para que os efeitos positivos sejam
mantidos em idade avancgada. A analise dos resultados da presente tese evidenciam
a importancia de apoiar um ambiente saudavel durante toda a infancia, até
adolescéncia como uma prioridade nas estratégias de saude publica. Urge a
necessidade de planejemento e viabilizacdo de politicas nacionais capazes de
promover, apoiar e proteger os sistemas alimentares tradicionais e os padrdes
alimentares saudaveis, além do monitoramento da velocidade de ganho de peso,

desde o nascimento até a adolescéncia.
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6. ANEXOS

ANEXO A Termos de consentimento livre e esclarecido

CARTA DE CONSENTIMENTO

BUe aceito fazer parte do
programa de acompanhamento nutricional em que receberei visitas domiciliares para
orientacdo quanto a praticas alimentares de meu filho e que 0 mesmo sera pesado e
medido. Confirmo que fui informada de todos os procedimento que serdo tomados,
inclusive quanto aos exames de fezes e sangue e que os dados obtidos serao

utilizados em beneficio da saude do meu filho e da populagao.

Data / /

Assinatura
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ESCLARECIMENTO GRUPO CONTROLE

Esta sendo realizado um estudo sobre a importancia da alimentagao na saude
geral da crianga. Para isso é necessario coletarmos dados de sua familia referentes
a moradia, a escolaridade, a renda e as praticas alimentares de seu filho. Serao
feitas duas, uma quando o filho menor tiver seis meses e outra quando tiver um ano.
Os seus filhos serao pesados e medidos hoje e daqui a seis meses. A Sra recebera
a avaliacédo do peso e da estatura deles no mesmo momento. Na segunda visita, na
qual o seu filho menor tera um ano, para avaliar a anemia, e exames das fezes. Os
resultados desses exames serdo devolvidos a senhora, acompanhados de
orientacao, se necessario.

Caso a Sra ou sua familia necessite entrar em contato conosco é so6 telefonar

para os numeros 590 3333 ramal 1203 ou 1240 e procurar professora Marcia Vitolo.

CONSENTIMENTO GRUPO CONTROLE

Eu aceito participar do estudo acima

esclarecido e estou ciente que poderei deixar de fazé-lo em qualquer momento que

quiser.

Assinatura Data [ ]
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TERMO DE CONSENTIMENTO INFORMADO

O presente estudo “Investigacdo dos Fatores de Risco para Obesidade
Precoce e Anemia em uma Coorte de Criangas Submetidas a um Programa de
Intervencéo Nutricional no Primeiro Ano de Vida” pretende dar continuidade ao
trabalho realizado no 1° ano de vida de seu filho, visando acompanhar as condi¢des
de crescimento e desenvolvimento por meio das medidas de peso, altura,
quantidade de gordura corporal, as quais ndo conferem riscos nem dor para seu
filho. Utilizaremos um questionario para fazer-lhe perguntas sobre sua familia, o
qual contera: condicdes de vida (sociais e econdmicas), moradia, praticas
alimentares de seu filho, atividades diarias e presenca de doencas. Em data
marcada com o pesquisador, sera verificada a pressao arterial e sera realizada
coleta de sangue por profissional treinado com agulhas descartaveis, sem risco de
contaminacgao, para analise dos niveis de colesterol, LDL, triglicerideos, proteina-C
reativa e glicemia. A crianga sentira um breve desconforto, porém nao havera riscos
a sua saude. Essas informacdes seréo transformadas em numeros e a identidade da
sua familia ndo sera divulgada em nenhum momento. Este estudo € importante para
se conhecer os fatores que séo responsaveis pela obesidade e anemia na infancia e
dessa forma intervir de forma mais ampla na populagédo. A senhora recebera todos
os resultados das avaliagdes e orientagcdes ou encaminhamentos se necessario para
o melhor bem estar seu e de seu filho. A senhora também tera toda a liberdade de
interromper a entrevista em qualquer momento ou de pedir maiores esclarecimentos
caso tenha alguma duvida.

Assinara duas copias desse consentimento, ficando uma em seu poder e a

outra com a responsavel do programa.

Séo Leopoldo, de de 200__ .

Nome

Assinatura
Tel Prof. Marcia Regina Vitolo — tel 81629929 — 32248822 (ramal 153)
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TERMO DE CONSENTIMENTO INFORMADO

O presente estudo IMPACTO DE UM PROGAMA DE INTERVENCAO
NUTRICIONAL NO PRIMEIRO ANO DE VIDA EM CRIANCAS COM IDADE
ESCOLAR pretende dar continuidade ao trabalho realizado no 1° ano de vida e aos
3 e 4 anos de vida do seu filho, visando acompanhar as condi¢gbes de crescimento e
desenvolvimento por meio das medidas de peso, altura, quantidade de gordura
corporal, as quais nao conferem riscos nem dor para seu filho. Utilizaremos um
questionario para fazer-lhe perguntas sobre sua familia, o qual contera: condigbes
de vida, praticas alimentares de seu filho, atividades diarias e presenca de doencas.
Em data marcada com o pesquisador, sera verificada a pressdo arterial e sera
realizada coleta de sangue por profissional treinado com agulhas descartaveis, sem
risco de contaminagao, para analise dos niveis de hemoglobina, ferritina, colesterol,
LDL, triglicerideos, proteina-C reativa, insulina e glicemia. A crianga sentira um
breve desconforto, porém n&o havera riscos a sua saude. Essas informacdes serédo
transformadas em numeros e a identidade da sua familia ndo sera divulgada em
nenhum momento. Este estudo € importante para se conhecer os fatores que sao
responsaveis pela obesidade e anemia na idade escolar e dessa forma intervir de
forma mais ampla na populagdo. A senhora recebera todos os resultados das
avaliacdes e orientagcbes ou encaminhamentos se necessario para o melhor bem
estar seu e de seu filho. A senhora também tera toda a liberdade de interromper a
entrevista em qualquer momento ou de pedir maiores esclarecimentos caso tenha
alguma duvida.

B, oo e —————— (responsavel
pela crianca) fui informado dos objetivos da pesquisa acima de maneira clara e
detalhada. Recebi informacgéo a respeito do projeto de pesquisa e esclareci minhas
duvidas. Sei que em qualquer momento poderei solicitar novas informacgdes e
modificar minha decisdo se assim eu o desejar. A Dra. Marcia Regina Vitolo
certificou-me de que todos os dados desta pesquisa referentes ao meu filho serdo
confidenciais e terei liberdade de retirar meu consentimento de participagdo na
pesquisa, face a estas informagdes. Declaro ainda, que fui informado que caso
existam danos a minha saude, causados diretamente pela pesquisa, terei direito a
tratamento médico e indenizagdo conforme estabelece a lei. Também sei que caso

existam gastos adicionais, estes serdo absorvidos pelo orgamento da pesquisa.
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Caso tiver novas perguntas sobre este estudo, posso chamar a Dra Marcia Regina
Vitolo no telefone 33038798. Para qualquer pergunta sobre os meus direitos como
participante deste estudo ou se penso que fui prejudicado pela minha participacgéao,
posso chamar o Comité de Etica em Pesquisa da FFFCMPA, localizado na Rua
Sarmento Leite, 245. Telefone: (51) 3303-9000 .

Declaro que recebi copia do presente Termo de Consentimento.

Séo Leopoldo, de de 200__ .

Nome

Assinatura
Tel Prof. Marcia Regina Vitolo — tel 81629929 — 32248822 (ramal 153)




ANEXO B Pareceres do Comité de Etica em Pesquisa

PRO-REITORIA DE PESQUISA PROPESQ

COMITE DE ETICA EM PESQUISA

RESOLUGAO

O Comité de Etica em Pesquisa da Universidade Federal do Rio Grande do Sul
analisou o projeto:

Namero:200245

Titulo: Implementagéo e Avaliagdo do Impacto do Programa de Promogao para a
Alimentagdo Saudavel para criangas menores de dois anos

Investigador principal: Méarcia Regina Vitolo(UNISINOS)

e O mesmo foi aprovado em reunido realizada dia 11.04.2002, por estar
adequado ética e metodologicamente e de acordo com a Resolugdo 196/96 do
Conselho Nacional de Saude. O investigador devera encaminhar relatérios
semestrais sobre o andamento do Projeto.

Porto Alegre, 12 de abril de 2002.

o

4)1—«‘} ()')( e & Lgo ch&\
Z Prof. Luiz Osvaldo Leite
Coordenador CEP/UFRGS

86

UNIVERSIDADE FEDERAL DO RIO GRANDE DO SUL

PRO-REITORIA DE PESQUISA .

Av. Paulo da Gama, 110 - 7° andar - Porto Alegre - RS - CEP: 90046-900

Fone: Oxx(51) 316 3629 Fax: Oxx(51) 316 4085 E-mail: pro-reitoria@propesq.ufrgs.br
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MINISTERIO DA EDUCAGAO
FUNDACAO FACULDADE FED!;RAL’DE CIENCIAS MEDICAS DE PORTO ALEGRE
COMITE DE ETICA EM PESQUISA
APROVADO PELA CARTA N° 880/2004-CONEP/CNS/MS
RUA SARMENTO LEITE, 245 — FONE: (51) 3224 8822
CEP 90050-170 — PORTO ALEGRE — RS - cep@fffempa.tche br

Of. 160/06-CEP

Porto Alegre, 12 de janeiro de 2006.

Ilma. Sra.
Profa. Marcia Regina Vitolo

Nesta Faculdade

Prezada Senhora

Informamos que seu projeto “Investigagdo dos fatores de risco para
obesidade precoce e anemia em uma coorte de criangas submetidas a um programa de
intervengdo nutricional no primeiro ano de vida.”, Processo n® 061/05, foi avaliado pelo
Comité de Etica em Pesquisa, na reunido de 12 de janeiro de 2006, sendo o projeto
aprovado, conforme parecer consubstanciado n® 122-06, em anexo.

Outrossim informamos que de acordo com o Art. 4°, letra ¢, do Regulamento
do CEP, V. Sa. devera nos encaminhar relatorios semestrais do desenvolvimento do

projeto.

Atenciosamente,

< atya Vianna Rigatto
+ijunto do Depto. de Ciéncias
=unidaicas - FFFCMPA
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COMISSAO CIENTIFICA E COMISSAO DE PESQUISA E ETICA EM SAUDE
UFCSPA

COMITE DE ETICA EM PESQUISA - CEP
UFCSPA

O Comité de Etica em Pesquisa da UFCSPA, registrado na Comissao Nacional de Etica em Pesquisa
{(CONEP) sob o n° 075/05 em 23/07/04, analisou o Projeto:

Projeto: 09-479 Versao do Projeto: Versdo do TCLE:

Pesquisadores:

MARCIA REGINA VITOLO
CINTIA MENDES GAMA

PAULA DAL BO CAMPAGNOLO

Titulo: IMPACTO DE UM PROGRAMA DE INTERVENGCAO
NUTRICIONAL NO PRIMEIRO ANO DE VIDA EM CRIANCAS
COM IDADE ESCOLAR.

Esse projeto foi aprovado em seus aspectos éticos e metodoldgicos conforme as Resolugdes 196/09 e
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demais Resolugbes complementares. Toda e qualquer alteragéo do projeto, assim como eventos adversos

graves, deverao ser comunicados a este CEP. Os TCLE, quando necessérios, somente poderéo ser
utilizados ap6s prévia e explicita aprovagéo (carimbo) de sua redagéo por este CEP".

rnet Taborda
Coordenador

M\/mn( Alegre, 19 de junho de
Aééraldo\’/

2009.
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ANEXO C Instrucao aos autores: Normas do periddico British Journal of

Nutrition.

Instructions for Contributors

British Journal of Nutrition (BJN) is an international peer-reviewed journal that
publishes original papers and review articles in all branches of nutritional science.
The underlying aim of all work should be to develop nutritional concepts.

SUBMISSION

This journal uses ScholarOne Manuscripts for online submission and peer
review. Complete guidelines for preparing and submitting your manuscript to this
journal are provided below.

SCOPE

BJN encompasses the full spectrum of nutritional science and reports of
studies in the following areas will be considered for publication: Epidemiology, dietary
surveys, nutritional requirements and behaviour, metabolic studies, body
composition, energetics, appetite, obesity, ageing, endocrinology, immunology,
neuroscience, microbiology, genetics, and molecular and cell biology. The focus of all
manuscripts submitted to the journal must be to increase knowledge in nutritional
science.

The journal does NOT publish papers on the following topics: Case studies;
papers on food technology, food science or food chemistry; studies of primarily local
interest; studies on herbs, spices or other flavouring agents, pharmaceutical agents
or that compare the effects of nutrients to those of medicines, complementary
medicines or other substances that are considered to be primarily medicinal agents;
studies in which a nutrient or extract is not administered by the oral route (unless the
specific aim of the study is to investigate parenteral nutrition); studies using non-
physiological amounts of nutrients (unless the specific aim of the study is to
investigate toxic effects); food contaminants.

In vivo and in vitro models

Studies involving animal models of human nutrition and health or disease will
only be considered for publication if the amount of a nutrient or combination of
nutrients used could reasonably be expected to be achieved in the human
population.
Studies involving in vitro models will only be considered for publication if the amount
of a nutrient or combination of nutrients is demonstrated to be within the range that
could reasonably be expected to be encountered in vivo, and that the molecular form
of the nutrient or nutrients is the same as that which the cell type used in the model
would encounter in vivo.

Extracts

Studies involving extracts will only be considered for publication if the source
of starting material is readily accessible to other researchers and that there are
appropriate measures for quality control, that the method of extraction is described in
sufficient detail with appropriate quality control measures, that the nutrient
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composition of the extract is characterised in detail and that there are measures to
control the quality of the composition of the extract between preparations, and that
the amount of extract used could reasonably be expected to be achieved in in the
human population (or in animals if they are the specific target of an intervention).

Studies involving extracts in in vitro models will only be considered for
publication if the above guidelines for studies involving extracts are followed, and that
the amount and molecular form of the extract is the same as that which would be
encountered by the cell type used in the model in vivo.

Probiotics

Studies involving probiotics may be considered provided that the primary focus
of the study/review is the effects on nutrient absorption and/or metabolism.
Studies/reviews that focus primarily on probiotics per se will not be considered.

Manuscripts submitted to BJN that are outside of the journal’s scope or do not
meet the above requirements will be rejected immediately.

REVIEW PROCESS

BJN uses a single blind review process. As part of the online submission
process, authors are asked to affirm that the submission represents original work that
has not been published previously, and that it is not currently being considered by
another journal. Authors must also confirm that each author has seen and approved
the contents of the submitted manuscript. Finally, authors should confirm that
permission for all appropriate uses has been obtained from the copyright holder for
any figures or other material not in his/her copyright, and that the appropriate
acknowledgement has been made to the original source.

At submission, authors are asked to nominate at least four potential referees
who may then be asked by the Editorial Board to help review the work. Manuscripts
are normally reviewed by two external peer reviewers and a member of the Editorial
Board.

When substantial revisions are required to manuscripts after review, authors
are normally given the opportunity to do this once only; the need for any further
changes should at most reflect only minor issues. If a paper requiring revision is not
resubmitted within 2 months, it may, on resubmission, be deemed a new paper and
the date of receipt altered accordingly.

PUBLISHING ETHICS

BJN considers all manuscripts on the strict condition that: the manuscript is
your own original work, and does not duplicate any other previously published work;
the manuscript has been submitted only to the journal - it is not under consideration
or peer review or accepted for publication or in press or published elsewhere; all
listed authors know of and agree to the manuscript being submitted to the journal;
and the manuscript contains nothing that is abusive, defamatory, fraudulent, illegal,
libellous, or obscene.

The Journal adheres to the Committee on Publication Ethics (COPE)
quidelines on research and publications ethics. Text taken directly or closely
paraphrased from earlier published work that has not been acknowledged or
referenced will be considered plagiarism. Submitted manuscripts in which such text is
identified will be withdrawn from the editorial process. If a concern is raised about
possible plagiarism in an article submitted to or published in BJN, this will be
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investigated fully and dealt with in accordance with the COPE guidelines.

ARTICLE TYPES

BJN publishes the following: Research Articles, Review Articles, Systematic
Reviews, Horizons in Nutritional Science, Workshop Reports, Invited Commentaries,
Letters to the Editor, Obituaries, and Editorials.

Research Articles, Reviews, Systematic Reviews, Horizons Articles, Letters to
the Editor and Workshop Reports should be submitted to
http://mc.manuscriptcentral.com/bjn. Please contact the Editorial Office on
bin.edoffice@cambridge.org regarding any other types of article.

Review Articles

BJN is willing to accept critical reviews that are designed to advance
knowledge, policy and practice in nutritional science. Current knowledge should be
appropriately contextualised and presented such that knowledge gaps and research
needs can be characterised and prioritised, or so that changes in policy and practice
can be proposed along with suggestions as to how any changes can be monitored.
The purpose or objective of a review should be clearly expressed, perhaps as
question in the Introduction, and the review’s conclusions should be congruent with
the initial objective or question. Reviews will be handled by specialist Reviews
Editors. Please contact the Editorial Office with any queries regarding the submission
of potential review articles. All reviews, including systematic reviews and meta-
analyses, should present the uncertainties and variabilities associated with the
papers and data being reviewed; in particular BJN cautions against uncritical
acceptance of definitions and non-specific global terminology, the advice of advisory
bodies, and reference ranges for example.

- Reviews: These articles are written in a narrative style, and aim to critically
evaluate a specific topic in nutritional science.

- Horizons in Nutritional Science: These are shorter than Review articles and
aim to critically evaluate recent novel developments that are likely to produce
substantial advances in nutritional science. These articles should be thought-
provoking and possibly controversial.

- Systematic Reviews and meta-analyses: A systematic review or meta-analysis
of randomised trials and other evaluation studies must be accompanied by a
completed Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) Statement checklist, a guideline to help authors report a
systematic review and meta-analysis (see British Medical Journal (2009) 339,
b2535). Meta-analysis of observational studies must be accompanied by a
completed Meta-analysis of Observational Studies in Epidemiology (MOOSE)
reporting checklist, indicating the page where each item is included (see
JAMA (2000) 283, 2008-2012). Manuscripts in these areas of review will not
be sent for peer review unless accompanied by the relevant completed
checklist.

Letters to the Editor

Letters are invited that discuss, criticise or develop themes put forward in
papers published in BJN. They should not, however, be used as a means of
publishing new work. Acceptance will be at the discretion of the Editorial Board, and
editorial changes may be required. Wherever possible, letters from responding
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authors will be included in the same issue as the original article.

DETAILED MANUSCRIPT PREPARATION INSTRUCTIONS

Language

Papers submitted for publication must be written in English and should be as
concise as possible. We recommend that authors have their manuscript checked by
someone whose first language is English before submission, to ensure that
submissions are judged at peer review exclusively on academic merit. We list a
number of third-party services specialising in language editing and / or translation,
and suggest that authors contact as appropriate. Use of any of these services is
voluntary, and at the author's own expense.

Spelling should generally be that of the Concise Oxford Dictionary (1995), 9th
ed. Oxford: Clarendon Press. Authors are advised to consult a current issue in order
to make themselves familiar with BJN as to typographical and other conventions,
layout of tables etc. Sufficient information should be given to permit repetition of the
published work by any competent reader of BJN.

Published examples of BJN article types can be found below: Research Article,
Review Article, Horizons Article, Letter to the Editor.

Authorship

The Journal conforms to the International Committee of Medical Journal
Editors (ICMJE) definition of authorship, as described by P.C. Calder (Br J Nutr
(2009) 101, 775). The contribution of individuals who were involved in the study but
do not meet these criteria should be described in the Acknowledgments section.

Ethical standards

The required standards for reporting studies involving humans and
experimental animals are detailed in an Editorial by G.C. Burdge (Br J Nutr (2014)
112).

Experiments involving human subjects

The notice of contributors is drawn to the guidelines in the World Medical
Association (2000) Declaration of Helsinki: ethical principles for medical research
involving human subjects, with notes of clarification of 2002 and 2004
(http://www.wma.net/en/30publications/10policies/b3/), the Guidelines on the Practice
of Ethics Committees Involved in Medical Research Involving Human Subjects (3rd
ed., 1996; London: The Royal College of Physicians) and the Guidelines for the
ethical conduct of medical research involving children, revised in 2000 by the Royal
College of Paediatrics and Child Health: Ethics Advisory Committee (Arch Dis Child
(2000) 82, 177-182). Articles reporting randomised trials must conform to the
standards set by the Consolidated Standards of Reporting Trials (CONSORT)
consortium.

Required disclosures: A paper describing any experimental work on human
subjects must include the following statement in the Experimental Methods section:
“This study was conducted according to the guidelines laid down in the Declaration of
Helsinki and all procedures involving human subjects/patients were approved by the
[insert name of the ethics committee; a specific ethics number may be inserted if you
wish]. Written [or Verbal] informed consent was obtained from all subjects/patients.
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[Where verbal consent was obtained this must be followed by a statement such as:
Verbal consent was witnessed and formally recorded].” For clinical trials, the trial
registry name, registration identification number, and the URL for the registry should
be included.

PLEASE NOTE: From 1 October 2014, as a condition for publication, all randomised
controlled trials that involve human subjects submitted to BJN for review must be
registered in a public trials registry. A clinical trial is defined by the ICMJE (in
accordance with the definition of the World Health Organisation) as any research
project that prospectively assigns human participants or groups of humans to one or
more health-related interventions to evaluate the effects on health outcomes.
Registration information must be provided at the time of submission, including the
trial registry name, registration identification number, and the URL for the registry.

Experiments involving the use of other vertebrate animals

Papers that report studies involving vertebrate animals must conform to the
‘ARRIVE Guidelines for Reporting Animal Research’ detailed in Kilkenny et al. (J
Pharmacol Pharmacother (2010) 1, 94-99) and summarised at www.nc3rs.org.uk.
Authors must ensure that their manuscript conforms to the checklist that is available
from the nc3Rs website. The attention of authors is drawn particularly to the ARRIVE
guidelines point 3b (‘Explain how and why the animal species and model being used
can address the scientific objectives and, where appropriate, the study’s relevance to
human biology’, point 9c (‘Welfare-related assessments and interventions that were
carried out prior to, during, or after the experiment’) and point 17a (‘Give details of all
important adverse events in each experimental group’). The Editors will not accept
papers reporting work carried out involving procedures that cause or are considered
likely to cause distress or suffering which would confound the outcomes of the
experiments, or experiments that have not been reviewed and approved by an
animal experimentation ethics committee or regulatory organisation.

Required disclosures: Where a paper reports studies involving vertebrate
animals, authors must state in the Experimental Methods section the institutional and
national guidelines for the care and use of animals that were followed and that all
experimental procedures involving animals were approved by the [insert name of the
ethics committee or other approving body; wherever possible authors should also
insert a specific ethics/approval numbery].

Manuscript Format

The requirements of BJN are in accordance with the Uniform Requirements for
Manuscripts Submitted to Biomedical Journals produced by the ICMJE.

Typescripts should be prepared with 1.5 line spacing and wide margins (2 cm),
the preferred font being Times New Roman size 12. At the ends of lines, words
should not be hyphenated unless hyphens are to be printed. Line numbering and
page numbering are required.

Manuscripts should be organised as follows:
- Cover letter

Papers should be accompanied by a cover letter including a brief summary of the
work and a short explanation of how it advances nutritional science. The text for the
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cover letter should be entered in the appropriate box as part of the online submission
process.

- Title Page
The title page should include:
1. The title of the article;
2. Authors’ names;
3. Name and address of department(s) and institution(s) to which the work
should be attributed for each author;
4. Name, mailing address, email address, telephone and fax numbers of the
author responsible for correspondence about the manuscript;
5. A shortened version of the title, not exceeding 45 characters (including letters
and spaces) in length;
6. At least four keywords or phrases (each containing up to three words).

Authors’ names should be given without titles or degrees and one forename may be
given in full. Identify each author’s institution by a superscript number (e.g. A.B.
Smith") and list the institutions underneath and after the final author.

- Abstract

Each paper must open with an unstructured abstract of not more than 250 words.
The abstract should be a single paragraph of continuous text without subheadings
outlining the aims of the work, the experimental approach taken, the principal results
(including effect size and the results of statistical analysis) and the conclusions and
their relevance to nutritional science.

- Introduction

It is not necessary to introduce a paper with a full account of the relevant literature,
but the introduction should indicate briefly the nature of the question asked and the
reasons for asking it. It should be no longer than two manuscript pages.

- Experimental methods

The methods section must include a subsection that describes the methods used for
statistical analysis (see the section on statistical analysis in the Appendix) and the
sample size must be justified by the results of appropriate calculations and related to
the study outcomes.

For studies involving humans subjects or experimental animals, the Methods
section must include a subsection that reports the appropriate ethical approvals for
the study (see Ethical Standards above).

All analytical procedures must be accompanied by a statement of within and between
assay precision.

Diets: The nutrient composition of diets used in studies published in BJN must
be described in detail, preferably in a table(s). Experimentally relevant differences in
composition between diets are essential. For instance, studies of fat nutrition should
always include fatty acid compositions of all diets.

PCR analysis: Where experiments involve measurement of mRNA including
microarray analysis, for analysis of individual genes, mMRNA should be measured by
quantitative RTPCR. A statement about the quality and integrity of the RNA must be
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provided together with the results of eletrophoretic analysis of the purity of the PCR
products. Unless published elsewhere, full details of the oligonuceoltide primers and
of the PCR protocol must be stated either in the text or in Supplementary Material.
The stability of reference genes used for normalisation of PCR data must be reported
for the experimental conditions described. Where possible, analysis of mMRNA levels
should be accompanied by assessment of either protein levels or activities.

Microarray analysis: Studies involving microarray analysis of mMRNA must
conform to the “Minimum Information about a Microarray Experiment” (MIAME)
quidelines including deposition of the raw data in an appropriate repository (the
Access Code must be state din the Methods). All microarray experiments must be
accompanied by appropriate validation by quantitative RTPCR.

- Results
These should be given as concisely as possible, using figures or tables as
appropriate. Data must not be duplicated in tables and figures.

- Discussion

While it is generally desirable that the presentation of the results and the discussion
of their significance should be presented separately, there may be occasions when
combining these sections may be beneficial. Authors may also find that additional or
alternative sections such as ‘conclusions’ may be useful. The discussion should be
no longer than five manuscript pages.

- Acknowledgments

Here you may acknowledge individuals or organizations that provided advice and/or
support (non-financial). Formal financial support and funding should be listed in the
following section.

- Financial Support

Please provide details of the sources of financial support for all authors, including
grant numbers. For example, “This work was supported by the Medical research
Council (grant number XXXXXXX)”. Multiple grant numbers should be separated by a
comma and space, and where research was funded by more than one agency the
different agencies should be separated by a semi-colon, with “and” before the final
funder. Grants held by different authors should be identified as belonging to
individual authors by the authors’ initials. For example, “This work was supported by
the Wellcome Trust (A.B., grant numbers XXXX, YYYY), (C.D., grant number ZZZZ);
the Natural Environment Research Council (E.F., grant number FFFF); and the
National Institutes of Health (A.B., grant number GGGG), (E.F., grant number
HHHH)”.

This disclosure is particularly important in the case of research that is
supported by industry. Support from industry not only includes direct financial support
for the study but also support in kind such as provision of medications, equipment,
kits or reagents without charge or at reduced cost and provision of services such as
statistical analysis; all such support must be disclosed here and if no such support
was received this must be stated. Where no specific funding has been provided for
research, please provide the following statement: “This research received no specific
grant from any funding agency, commercial or not-for-profit sectors.”

In addition to the source of financial support, please state whether the funder
contributed to the study design, conduct of the study, analysis of samples or data,
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interpretation of findings or the preparation of the manuscript. If the funder made no
such contribution, please provide the following statement: "[Funder's name] had no
role in the design, analysis or writing of this article.”

- Conflict of Interest

Please provide details of all known financial, professional and personal relationships
with the potential to bias the work. Where no known conflicts of interest exist, please
include the following statement: “None.” For more information on what constitutes a
conflict of interest, please see the International Committee of Medical Journal Editors
(ICMJE) guidelines.

- Authorship

Please provide a very brief description of the contribution of each author to the
research. Their roles in formulating the research question(s), designing the study,
carrying it out, analysing the data and writing the article should be made plain.

- References

References should be numbered consecutively in the order in which they first appear
in the text using superscript Arabic numerals in parentheses, e.g. ‘The conceptual
difficulty of this approach has recently been highlighted?”. If a reference is cited
more than once, the same number should be used each time. References cited only
in tables and figure legends should be numbered in sequence from the last number
used in the text and in the order of mention of the individual tables and figures in the
text.

Names and initials of authors of unpublished work should be given in the text
as ‘unpublished results’ and not included in the References. References that have
been published online only but not yet in an issue should include the online
publication date and the Digital Object Identifier (doi) reference, as per the example
below.

At the end of the paper, on a page(s) separate from the text, references
should be listed in numerical order using the Vancouver system. When an article has
more than three authors only the names of the first three authors should be given
followed by ‘et al’ The issue number should be omitted if there is continuous
pagination throughout a volume. Titles of journals should appear in their abbreviated
form using the NCBI LinkOut page. References to books and monographs should
include the town of publication and the number of the edition to which reference is
made. References to material available on websites should follow a similar style, with
the full URL included at the end of the reference, as well as the date of the version
cited and the date of access.

Examples of correct forms of references are given below.

Journal articles

Rebello SA, Koh H, Chen C et al. (2014) Amount, type, and sources of
carbohydrates in relation to ischemic heart disease mortality in a Chinese population:
a prospective cohort study. Am J Clin Nutr 100, 53-64.

Villar J, Ismail LC, Victora CG et al. (2014) International standards for newborn
weight, length, and head circumference by gestational age and sex: the Newborn
Cross-Sectional Study of the INTERGROWTH-21st Project. Lancet 384, 857-868.

Alonso VR & Guarner F (2013) Linking the gut microbiota to human health. Br J
Nutr 109, Suppl. 2, S21-S26.
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Bauserman M, Lokangaka A, Gado J et al. A cluster-randomized trial determining
the efficacy of caterpillar cereal as a locally available and sustainable complementary
food to prevent stunting and anaemia. Public Health Nutr. Published online: 29
January 2015. doi: 10.1017/S1368980014003334.

Books and monographs

Bradbury J (2002) Dietary intervention in edentulous patients. PhD Thesis,
University of Newcastle.

Ailhaud G & Hauner H (2004) Development of white adipose tissue. In Handbook
of Obesity. Etiology and Pathophysiology, 2nd ed., pp. 481-514 [GA Bray and C
Bouchard, editors]. New York: Marcel Dekker.

Bruinsma J (editor) (2003) World Agriculture towards 2015/2030: An FAO
Perspective. London: Earthscan Publications.

World Health Organization (2003) Diet, Nutrition and the Prevention of Chronic
Diseases. Joint WHO/FAO Expert Consultation. WHO Technical Report Series no.
916. Geneva: WHO.

Keiding L (1997) Astma, Allergi og Anden Overfglsomhed i Danmark — Og
Udviklingen 1987-1991 (Asthma, Allergy and Other Hypersensitivities in Denmark,
1987-1991). Copenhagen, Denmark: Dansk Institut for Klinisk Epidemiologi.

Sources from the internet

Nationmaster (2005) HIV AIDS - Adult prevalence rate.
http://www.nationmaster.com/graph-T/hea_hiv_aid_adu_pre_rat (accessed June
2013).

- Figures

Figures should be supplied as separate electronic files. Figure legends should be
grouped in a section at the end of the manuscript text. Each figure should be clearly
marked with its number and separate panels within figures should be clearly marked
(@), (b), (c) etc. so that they are easily identifiable when the article and figure files are
merged for review. Each figure, with its legend, should be comprehensible without
reference to the text and should include definitions of abbreviations. The nature of
the information displayed in the figures (e.g. mean (SEM)) and the statistical test
used must be stated.

We recommend that only TIFF, EPS or PDF formats are used for electronic
artwork. Other non-preferred but usable formats are JPG, PPT and GIF files and
images created in Microsoft Word. Note that these non-preferred formats are
generally NOT suitable for conversion to print reproduction. For further information
about how to prepare your figures, including sizing and resolution requirements,
please see our artwork guide.

In curves presenting experimental results the determined points should be
clearly shown, the symbols used being, in order of preference, o, e, A, A, O, m, %, +.
Curves and symbols should not extend beyond the experimental points. Scale-marks
on the axes should be on the inner side of each axis and should extend beyond the
last experimental point. Ensure that lines and symbols used in graphs and shading
used in histograms are large enough to be easily identified when the figure size is
reduced to fit the printed page. Statistically significant effects should be indicated with
symbols or letters.

Colour figures will be published online free of charge, and there is a fee of
£350 per figure for colour figures in the printed version. If you request colour figures
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in the printed version, you will be contacted by CCC-Rightslink who are acting on our
behalf to collect colour charges. Please follow their instructions in order to avoid any
delay in the publication of your article.

Images submitted with a manuscript should be minimally processed; some
image processing is acceptable (and may be unavoidable), but the final image must
accurately represent the original data. Grouping or cropping of images must be
identified in the legend and indicated by clear demarcation. Please refer to the Office
of Research Integrity guidelines on image processing in scientific publication. Authors
should provide sufficient detail of image-gathering procedures and process
manipulation in the Methods sections to enable the accuracy of image presentation
to be assessed. Authors should retain their original data, as Editors may request
them for comparison during manuscript review.

- Tables

Tables should be placed in the main manuscript file at the end of the document, not
within the main text. Be sure that each table is cited in the text. Tables should carry
headings describing their content and should be comprehensible without reference to
the text. Tables should not be subdivided by ruled lines.

The dimensions of the values, e.g. mg/kg, should be given at the top of each
column. Separate columns should be used for measures of variance (SD, SE etc.),
the = sign should not be used. The number of decimal places used should be
standardized; for whole numbers 1.0, 2.0 etc. should be used. Shortened forms of
the words weight (wt) height (ht) and experiment (Expt) may be used to save space
in tables, but only Expt (when referring to a specified experiment, e.g. Expt 1) is
acceptable in the heading.

Footnotes are given in the following order: (1) abbreviations, (2) superscript
letters, (3) symbols. Abbreviations are given in the format: RS, resistant starch.
Abbreviations in tables must be defined in footnotes in the order that they appear in
the table (reading from left to right across the table, then down each column).
Symbols for footnotes should be used in the sequence: *11§||Y], then ** etc. (omit * or
T, or both, from the sequence if they are used to indicate levels of significance).

For indicating statistical significance, superscript letters or symbols may be
used. Superscript letters are useful where comparisons are within a row or column
and the level of significance is uniform, e.g. “**°Mean values within a column with
unlike superscript letters were significantly different (P<0+05)’. Symbols are useful for
indicating significant differences between rows or columns, especially where different
levels of significance are found, e.g. ‘Mean values were significantly different from
those of the control group: *P<0+05, **P<001, ***P<0+001’. The symbols used for P
values in the tables must be consistent.

- Supplementary material

Additional data (e.g. data sets, large tables) relevant to the paper can be submitted
for publication online only, where they are made available via a link from the paper.
The paper should stand alone without these data. Supplementary Material must be
cited in a relevant place in the text of the paper.

Although Supplementary Material is peer reviewed, it is not checked, copyedited or
typeset after acceptance and it is loaded onto the journal's website exactly as
supplied. You should check your Supplementary Material carefully to ensure that it
adheres to journal styles. Corrections cannot be made to the Supplementary Material
after acceptance of the manuscript. Please bear this in mind when deciding what



99

content to include as Supplementary Material.

COPYRIGHT

Authors or their institutions retain copyright of papers published in BJN. The
corresponding author should complete a License to Publish form on behalf of all
authors, and upload this with the manuscript files at the time of submission. If the
manuscript is not accepted, the form will be destroyed.

OPEN ACCESS

Authors in BJN have the option to publish their paper under a fully Open
Access agreement, upon payment of a one-off Article Processing Charge. In this
case, the final published Version of Record will be made freely available to all in
perpetuity under a creative commons license, enabling its re-use and re-distribution.
This Open Access option is only offered to authors upon acceptance of an article for
publication.

Authors choosing the Open Access option are required to complete the

Open Access License to Publish form. More information about Open Access in
BJN, including the current Article Processing Charge, can be found on our website.

PROOFS
PDF proofs are sent to authors in order that they make sure that the paper has
been correctly set up in type. Only changes to errors induced by typesetting/copy-
editing or typographical errors will be accepted.
Corrected proofs should be returned within 2 days by email to:
Emma Pearce
Production Editor
Cambridge University Press

Telephone: +44 1223 325032
Fax: +44 1223 325802
Email: bjnproduction@cambridge.org

If corrected proofs are not received from authors within 7 days the paper may be
published as it stands.

OFFPRINTS

A PDF file of the paper will be supplied free of charge to the corresponding
author of each paper, and offprints may be ordered on the order form sent with the
proofs.

CONTACT
Prospective authors may contact the Editorial Office directly on +44 (0) 1223
325977 (telephone) or bjn.edoffice@cambridge.org.
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ANEXO D Carta de aceite do periédico British Journal of Nutrition.

Dear Mrs. Costa,

We have now been able to assess the revised version of your manuscript
entitled "Effect of maternal dietary counselling during the first year of life on glucose
profile and insulin resistance at age eight: a randomized field trial.", and | am very
pleased to tell you that it has been accepted for publication in British Journal of
Nutrition.

If you have not yet done so, please complete and return the journal's copyright
transfer form as soon as possible.

PLEASE NOTE: British Journal of Nutrition offers authors the option to publish
their article through an Open Access model (see
https://www.cambridge.org/core/services/open-access-policies/introduction-to-
open-access), on payment of an Article Processing Charge. For the Article
Processing Charge for British Journal of Nutrition, please visit:
https://www.cambridge.org/core/services/open-access-policies/open-access-
journals/gold-open-access-journals

If you wish to publish your paper under the Open Access model, please send
an e-mail stating this choice to bjn.edoffice@cambridge.org and complete the
appropriate form accordingly. Once you have returned the form, you will be contacted
by CCC-Rightslink who are acting on our behalf to collect the Article Processing
Charges (APCs). Please follow their instructions in order to avoid any delay in the
publication of your article.

The copyright transfer / Open Access form can be found here:
https:/lwww.cambridge.org/core/journals/british-journal-of-
nutrition/information/transfer-copyright

Please note that your manuscript will not enter the Production workflow until we have
received the signed copyright transfer or Open Access form. Once we have received
this, your manuscript will enter the Production process and you will receive the proofs
in due course.

Please contact the Editor-in-Chief (bjn.edoffice@cambridge.org) if you are planning
to issue a press release for this article.

Sincerely,

Dr. Spencer Proctor

Deputy Editor, British Journal of Nutrition
bjn.edoffice@cambridge.org
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ANEXO E Instrucao aos autores: Normas do peridédico Preventive Medicine.

Instructions for Contributors

Your Paper Your Way

We now differentiate between the requirements for new and revised submissions.
You may choose to submit your manuscript as a single Word or PDF file to be used
in the refereeing process. Only when your paper is at the revision stage, will you be
requested to put your paper in to a 'correct format' for acceptance and provide the
items required for the publication of your article.

To find out more, please visit the Preparation section below.
INTRODUCTION

Founded in 1972 by Ernst Wynder, Preventive Medicine is an international scholarly
journal that provides prompt publication of original articles on the science and
practice of disease prevention, health promotion, and public health policymaking.
Preventive Medicine aims to reward innovation. It will favor insightful observational
studies, thoughtful explorations of health data, unsuspected new angles for existing
hypotheses, robust randomized controlled trials, and impartial systematic reviews.
The ultimate goal of Preventive Medicine is to publish research that will have an
impact on the work of practitioners of disease prevention and health promotion, as
well as of related disciplines.

Types of paper

Article types (maximum number of words in main text) include Original Research
Paper (3500 words) or Brief Original Report (maximums: 2000 words, 2 tables or
figures, 20 references), Commentary (or Guest Editorial) (1500 words), Review
Article (4500 words), Book Review (1000 words), and Letter to the Editor
(maximums: 600 words, 1 table or figure, and 10 references). Word count ranges do
not include author citations within the text. Abstracts (maximum 250 words) are
required for all article types except Letters to the Editor and Book Reviews.

Contact details for submission

Preventive Medicine manuscripts should be submitted using the journal's online
submission and review web site, http://www.ees.elsevier.com/pm

To use this submission route, please go to the web site and upload your article and
its associated artwork. A PDF is generated and the reviewing process is carried out
using that PDF. All correspondence between the Editors and the corresponding
author is performed on this system. Paper copies are no longer required. However,
please note that source files will be required if your paper is accepted.

Contact Information:
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Preventive Medicine Editorial Office
Department of Oncology, McGill University
546 Pine Avenue West, Montreal, QC, Canada H2W1S6

For questions regarding manuscript content: prev.med@mcgill.ca
For technical details on manuscript formatting and types of files: pm@elsevier.com
For Elsevier Editorial System (EES) issues: support@elsevier.com

Submission checklist

You can use this list to carry out a final check of your submission before you send it
to the journal for review. Please check the relevant section in this Guide for Authors
for more details.

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:

Manuscript

* Include keywords

* All figures (include relevant captions)

* All tables (including titles, description, footnotes)

* Ensure all figure and table citations in the text match the files provided

* Indicate clearly if color should be used for any figures in print Graphical Abstracts /
Highlights files (where applicable) or Supplemental files (where applicable).

Further considerations

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

* 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)

* Relevant declarations of interest have been made

 Journal policies detailed in this guide have been reviewed

» Referee suggestions and contact details provided, based on journal requirements

For further information, visit our Support Center.

BEFORE YOU BEGIN

Ethics in publishing

Please see our information pages on Ethics in publishing and Ethical guidelines for
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Human and animal rights
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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.

Conflict 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'. The corresponding author must complete the Corresponding Author
declaration form on behalf of all authors of the manuscript. This form is available
here. See also: http://www.elsevier.com/conflictsofinterest

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 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.
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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.

Clinical trial results

In line with the position of the International Committee of Medical Journal Editors, the
journal will not consider results posted in the same clinical trials registry in which
primary registration resides to be prior publication if the results posted are presented
in the form of a brief structured (less than 500 words) abstract or table. However,
divulging results in other circumstances (e.g., investors' meetings) is discouraged
and may jeopardise consideration of the manuscript. Authors should fully disclose all
posting in registries of results of the same or closely related work.

Reporting clinical trials

All randomised controlled trials submitted for publication should include a completed
Consolidated Standards of Reporting Trials (CONSORT) flow chart and checklist.
Please refer to the CONSORT statement website at http://www.consort-
statement.org for more information. This journal has adopted the proposal from the
International Committee of Medical Journal Editors (ICMJE) which require, as a
condition of consideration for publication of clinical trials, registration in a public trials
registry. Trials must register at or before the onset of patient enrolment. The clinical
trial registration number should be included at the end of the abstract of the article.
For this purpose, a clinical trial is defined as any research study that prospectively
assigns human participants or groups of humans

to one or more health-related interventions to evaluate the effects of health
outcomes. Health-related interventions include any intervention used to modify a
biomedical or health-related outcome (for example drugs, surgical procedures,
devices, behavioural treatments, dietary interventions, and process-of-care changes).
Health outcomes include any biomedical or health-related measures obtained in
patients or participants, including pharmacokinetic measures and adverse events.
Purely observational studies (those in which the assignment of the medical
intervention is not at the discretion of the investigator) will not require registration.
Further information can be found at http://www.icmje.org.

Article transfer service

This journal is part of our Article Transfer Service. This means that if the Editor feels
your article is more suitable in one of our other participating journals, then you may
be asked to consider transferring the article to one of those. If you agree, your article
will be transferred automatically on your behalf with no need to reformat. Please note
that your article will be reviewed again by the new journal. More information.

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 confirming receipt of the manuscript together with a 'Journal
Publishing Agreement' form or a link to the online version of this agreement.
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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.

Moreinformation.

Elsevier supports responsible sharing
Find out how you can share your research published in Elsevier journals

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 agreements and developed policies to allow authors whose
articles appear in journals published by Elsevier, to comply with potential manuscript
archiving requirements as specified as conditions of their grant awards. To learn
more about existing agreements and policies please visit
http://www.elsevier.com/fundingbodies.

US National Institutes of Health (NIH) voluntary posting ("Public Access") policy.
Elsevier facilitates author response to the NIH voluntary posting request (referred to
as the NIH "Public Access Policy"; see http://publicaccess.nih.gov/) by posting the
author's peerreviewed manuscript directly to PubMed Central on request from the
author, 12 months after formal publication. Upon notification from Elsevier of
acceptance, we will ask you to confirm via e-mail (by e-mailing us at
NIHauthorrequest@elsevier.com) that your work has received NIH funding and that
you intend to respond to the NIH policy request, along with your NIH award number
to facilitate processing. Upon such confirmation, Elsevier will submit to PubMed
Central on your behalf a version of your manuscript that will include peer-review
comments, for posting 12 months after formal publication. This will ensure that you
will have responded fully to the NIH request policy. There will be no need for you to
post your manuscript directly with PubMed Central, and any such posting is
prohibited.
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Open access
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 ormodify the article.

The open access publication fee for this journal is USD 2600, excluding taxes. Learn
more about Elsevier's pricing policy: https://www.elsevier.com/openaccesspricing.

Green open access

Authors can share their research in a variety of different ways and Elsevier has a
number of 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. Find out more.

This journal has an embargo period of 12 months.
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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.

Submission

Our online submission system guides you stepwise through the process of entering
your article details and uploading your files. The system converts your article files to
a single PDF file used in the peer-review process. Editable files (e.g., Word, LaTeX)
are required to typeset your article for final publication. All correspondence, including
notification of the Editor's decision and requests for revision, is sent by e-mail.

PREPARATION
NEW SUBMISSIONS

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
your files to a single PDF file, which is used in the peer-review process.

As part of the Your Paper Your Way service, you may choose to submit your
manuscript as a single file to be used in the refereeing process. This can be a PDF
file or a Word document, in any format or lay-out that can be used by referees to
evaluate your manuscript. It should contain high enough quality figures for refereeing.
If you prefer to do so, you may still provide all or some of the source files at the initial
submission. Please note that individual figure files larger than 10 MB must be
uploaded separately.

References

There are no strict requirements on reference formatting at submission. References
can be in any style or format as long as the style is consistent. Where applicable,
author(s) name(s), journal title/book title, chapter title/article title, year of publication,
volume number/book chapter and the pagination must be present. Use of DOI is
highly encouraged. The reference style used by the journal will be applied to the
accepted article by Elsevier at the proof stage. Note that missing data will be
highlighted at proof stage for the author to correct.

Formatting requirements

There are no strict formatting requirements but all manuscripts must contain the
essential elements needed to convey your manuscript, for example Abstract,
Keywords, Introduction, Materials and Methods, Results, Conclusions, Artwork and
Tables with Captions.

If your article includes any Videos and/or other Supplementary material, this should
be included in your initial submission for peer review purposes.

Divide the article into clearly defined sections.
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Figures and tables embedded in text
Please ensure the figures and the tables included in the single file are placed next to
the relevant text in the manuscript, rather than at the bottom or the top of the file.

Peer review

This journal operates a single blind review process. All contributions will be initially
assessed by the editor for suitability for the journal. Papers deemed suitable are then
sent to a minimum of two independent expert reviewers to assess the scientific
quality of the paper. The Editor is responsible for the final decision regarding
acceptance or rejection of articles. The Editor's decision is final. More information on
types of peer review.

REVISED SUBMISSIONS

Use of word processing software

Regardless of the file format of the original submission, at revision you must provide
us with an editable file of the entire article. Keep the layout of the text as simple as
possible. Most formatting codes will be removed and replaced on processing the
article. The electronic text should be prepared in a way very similar to that of
conventional manuscripts (see also the Guide to Publishing with Elsevier). 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.

LaTeX

You are recommended to use the Elsevier article class elsarticle.cls to prepare your
manuscript and BibTeX to generate your bibliography. Our LaTeX site has detailed
submission instructions, templates and other information.

Article structure

Please include appropriate Cover Letter. The Title Page should include the usual -
title, authors' names and affiliations, the corresponding author's name and e-mail
address - as well as the word counts of the main text and abstract (word count
excludes in-text citations and references). Text should be 1.5 line-spaced. Do not use
footnotes in the text.

If your article is about a Randomised Controlled Trial be sure to upload a CONSORT
checklist with your submission, add the trial registration number to the end of the
abstract, and include a CONSORT flow chart as one of the figures in the paper. If
your article is a Systematic Review of the literature please follow the PRISMA
guidelines at http://www.prisma-statement.org/ and include the required content in
your manuscript.

Subdivision
Main headings are Introduction, Methods, Results, Discussion, and Conclusion.

Introduction
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State the objectives of the work and provide an adequate background, avoiding a
detailed literature survey or a summary of the results.

Methods

Provide sufficient detail to allow the work to be reproduced. Methods already
published should be indicated by a reference: only relevant modifications should be
described. The Methods section should include a separate, second-level subsection,
Statistical analyses (if applicable), which concisely describes the statistical
methodology.

Experimental

Provide sufficient detail to allow the work to be reproduced. Methods already
published should be indicated by a reference: only relevant modifications should be
described.

Theory/calculation

A Theory section should extend, not repeat, the background to the article already
dealt with in the Introduction and lay the foundation for further work. In contrast, a
Calculation section represents a practical development from a theoretical basis.

Results
Results should be clear and concise.

Discussion

This should explore the significance of the results of the work, not repeat them. A
combined Results and Discussion section is often appropriate. Avoid extensive
citations and discussion of published literature. In this section, a second-level
subsection entitled Study limitations and strengths is strongly encouraged.

Conclusions

The main conclusions of the study may be presented in a short Conclusions section,
which may stand alone or form a subsection of a Discussion or Results and
Discussion section.

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.

Essential title page information.

» Title: Concise and informative. Titles are often used in information-retrieval
systems. Avoid abbreviations and formulae where possible.

» Author names and affiliations: Please clearly indicate the given name(s) and family
name(s) of each author and check that all names are accurately spelled. 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
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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 the e-mail
address is given and that contact details are 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.

Abstract

An un-structured abstract of 250 words or less must be part of all types of papers,
except Letters to the Editor and Book Reviews. Abstracts should include sample
sizes and the location of the study and the time when it was conducted. Any
acronyms should be spelled out the first time they are used in the Abstract.

Highlights

Highlights are mandatory for this journal. They consist of a short collection of bullet
points that convey the core findings of the article 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.

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.

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 aaaal.

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
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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.

Units
Follow internationally accepted rules and conventions: use the international system
of units (SI). If other units are mentioned, please give their equivalent in Sl.

Math formulae

Please submit math equations as editable text and not as images. Present simple
formulae in line with normal text where possible and use the solidus (/) instead of a
horizontal line for small fractional terms, e.g., X/Y. In principle, variables are to be
presented in italics. Powers of e are often more conveniently denoted by exp.
Number consecutively any equations that have to be displayed separately from the
text (if referred to explicitly in the text).

Footnotes

Footnotes should be used sparingly. Number them consecutively throughout the
article. Many word processors build footnotes into the text, and this feature may be
used. Should this not be the case, indicate the position of footnotes in the text and
present the footnotes themselves separately at the end of the article.

Electronic artwork
General points

» Make sure you use uniform lettering and sizing of your original artwork.

» Preferred fonts: Arial (or Helvetica), Times New Roman (or Times), Symbol,
Couirier.

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

* Use a logical naming convention for your artwork files.

* Indicate per figure if it is a single, 1.5 or 2-column fitting image.

» For Word submissions only, you may still provide figures and their captions, and
tables within a single file at the revision stage.

* Please note that individual figure files larger than 10 MB must be provided in
separate source files.

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
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Regardless of the application used, 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 the font or save the text as 'graphics’.

TIFF (or JPG): Color or grayscale photographs, always use a minimum of 300 dpi.
TIFF (or JPG): Bitmapped line drawings: use a minimum of 1000 dpi.

TIFF (or JPG): Combinations bitmapped line/half-tone, a min. of 500 dpi is required.

Please do not:

» Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); the
resolution is too low.

* Supply files that are too low in resolution.

» Submit graphics that are disproportionately large for the content.

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.

Figure captions

Ensure that each illustration has a caption. 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.

Text graphics

Text graphics may be embedded in the text at the appropriate position. If you are
working with LaTeX and have such features embedded in the text, these can be left.
See further under Electronic artwork

Tables

Please submit tables as editable text and not as images. Tables can be placed either
next to the relevant text in the article, or on separate page(s) at the end. Number
tables consecutively in accordance with their appearance in 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.

Tables should be short, single-spaced and begin on a separate page. Table legends
should provide details on the location and date of the study, and the study population
(if applicable). The aim of presenting tables results is not only to show adjusted
effects but also to enable readers to understand the methods used, evaluate the
results, and potentially integrate them into meta-analyses. Thus, presentation of
sufficient detail in tables to permit readers to compute crude (unadjusted) effects is
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strongly encouraged. (For example, adjusted odds ratios should also be
accompanied by subgroupsample sizes or percentages for each variable included in
the model.)

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
DOl 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.

Reference to arXiv

As with unpublished results and personal communications, references to arXiv
documents are not recommended in the reference list. Please make every effort to
obtain the full reference of the published version of an arXiv document. If a reference
to an arXiv document must be included in the references list it should follow the
standard reference style of the journal and should include a substitution of the
volume and page numbers with 'arXiv:YYMM.NNNN'" or 'arXiv:arch-ive/YYMMNNN'
for articles submitted to arXiv before April 2007.
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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.

Reference management software

This journal has standard templates available in key reference management
packages EndNote (http://www.endnote.com/support/enstyles.asp) and Reference
Manager (http://refman.com/support/rmstyles.asp). Using plug-ins to wordprocessing
packages, authors only need to select the appropriate journal template when
preparing their article and the list of references and citations to these will be
formatted according to the journal style which is described above.

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/preventive-
medicine. When preparing your manuscript, you will then be able to select this style
using the Mendeley plugins for Microsoft Word or LibreOffice.

Reference formatting

There are no strict requirements on reference formatting at submission. References
can be in any style or format as long as the style is consistent. Where applicable,
author(s) name(s), journal title/book title, chapter title/article title, year of publication,
volume number/book chapter and the pagination must be present. Use of DOI is
highly encouraged. The reference style used by the journal will be applied to the
accepted article by Elsevier at the proof stage. Note that missing data will be
highlighted at proof stage for the author to correct. If you do wish to format the
references yourself they should be arranged according to the following examples.

Journal abbreviations source
Journal names should be abbreviated according to the List of Title Word
Abbreviations.

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
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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.

RESEARCH DATA

Data in Brief

Authors have the option of converting any or all parts of their supplementary or
additional raw data into one or multiple Data in Brief articles, a new kind of article that
houses and describes their data. Data in Brief articles ensure that your data, which is
normally buried in supplementary material, is actively reviewed, curated, formatted,
indexed, given a DOI and publicly available to all upon publication. Authors are
encouraged to submit their Data in Brief article as an additional item directly
alongside the revised version of their manuscript. If your research article is accepted,
your Data in Brief article will automatically be transferred over to Data in Brief where
it will be editorially reviewed and published in the new, open access journal, Data in
Brief. Please note an open access fee is payable for publication in Data in Brief. Full
details can be found on the Data in Brief website. Please use this template to write
your Data in Brief.

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.

AudioSlides

The journal encourages authors to create an AudioSlides presentation with their
published article. AudioSlides are brief, webinar-style presentations that are shown
next to the online article on ScienceDirect. This gives authors the opportunity to
summarize their research in their own words and to help readers understand what
the paper is about. More information and examples are available. Authors of this
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