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RESUMO

Estudos mostram que a aptiddo fisica ¢ capaz de estimular a fun¢do cognitiva em
criancas e adolescentes contribuindo para o desenvolvimento intelectual e para a
sistematizacdo do conhecimento nesses individuos. No entanto, ainda ha diversas habilidades
cognitivas a serem avaliadas, efeitos de diferentes tipos de atividade fisica a serem estudados
e mecanismos fisiologicos dessa relacdo a serem considerados. O objetivo deste projeto serd
verificar a associagdo entre diferentes intensidades de atividade fisica e desempenho cognitivo
em crian¢as da cidade Pelotas/RS. Sera realizado um estudo transversal com 609 criangas de 7
a 8 anos de idade. Atividade fisica serd medida por acelerometria e a fungdo cognitiva sera
avaliada através do teste WASI. Assim, espera-se que as criangas que apresentarem o habito
de praticar atividades fisicas de alta intensidade apresentem um melhor desempenho

cognitivo.

Palavras-chave: Exercicio; Cogni¢do; Criangas

ABSTRACT

According to studies physical fitness have the capability to stimulate cognitive
function contributing to intellectual development and knowledge acquisition in children and
adolescents. However there is diverse cognitive abilities to explore and physiological
mechanisms to be considered. The aim of this project is verify the association between
different physical activity intensities and cognitive performance in children from Pelotas/RS.
A cross-sectional study will be conducted in 609 children with 7 to 8 years old. Physical
activity will be measured by accelerometer and cognitive function will be evaluated by
WASI. Thus, it is hypothesized that children who perform physical activities in their daily
bases and, most importantly, high intensities physical activities would present better

cognitive performance.

Keywords: Exercise; Cognition; Children



1 INTRODUCAO

Evidéncias cientificas apresentam diversos beneficios a respeito da pratica de
atividade fisica (AF) para saude e qualidade de vida em todas as idades (WHO 2010). Em
Idosos a pratica de AF proporciona o aumento da capacidade funcional promovendo uma vida
independente (Maciel, 2010), em adultos os beneficios se estendem do aprimoramento do
condicionamento fisico visando desempenho e estética a manutengdo da imunidade,
disposi¢do e reducgdo do estresse (WHO 2010; Polisseni & Ribeiro, 2014).

Durante a infancia, a AF influencia principalmente o processo biologico de
crescimento e desenvolvimento. O crescimento refere-se a multiplicagdo e diferenciacao
celular do nascimento a idade adulta, o desenvolvimento ¢ considerado uma sequéncia de
transformagdes em 6rgdos e sistemas que permitem a evolugdo das suas fungdes. Nas duas
primeiras décadas de vida a principal funcdo desempenhada pelo organismo humano € crescer
e desenvolver e a AF ¢ considerada um fator ambiental para o crescimento e desenvolvimento
organico (Guedes, 2011). Além disso, a pratica de AF atua na prevengdo do desenvolvimento
de doengas cronicas cardiovasculares e metabolicas em todas as fases da vida (WHO 2010).

Assim, a pratica de AF pode auxiliar no desenvolvimento integral do ser humano.
Pesquisas sobre o estudo dos efeitos da pratica de AF na cogni¢@o ressurgiram nos ultimos
anos. Primeiramente, o foco dessa investigacdo em seres humanos foi no tratamento e
prevencao de doencgas em idosos, esses estudos concluiram que idosos ativos fisicamente
possuem melhor memoria e previnem, assim, o desenvolvimento de doengas neurologicas
(Dunn, Trivedi, Kampert, Clark, & Chambliss, 2005; Erickson et al., 2009; Kramer et al.,
1999). Pesquisas com criangas e adolescentes apontam uma associa¢ao entre aptiddo fisica e
funcdo cognitiva, indicando que a aptidao fisica ¢ capaz de estimular a fungdo cognitiva
contribuindo para o desenvolvimento intelectual e para a sistematizagdo do conhecimento
nesses individuos (Buck, Hillman, & Castelli, 2008; Castelli, Hillman, Hirsch, Hirsch, &
Drollette, 2011; Chaddock, Erickson, Prakash, Kim, et al., 2010; C. H. Hillman, Buck,
Themanson, Pontifex, & Castelli, 2009). No entanto, ha diversas habilidades cognitivas a
serem avaliadas, efeitos de diferentes tipos de AF a serem estudados e mecanismos
fisiologicos dessa relagdo a serem considerados.

Estudos com animais indicam que a pratica de atividade fisica promove o aumento
do fluxo sanguineo cerebral, estimula a manutencao e formacao de novos neurdonios, aumenta
a concentracdo do fator neurotroéfico derivado do cérebro (BDNF), a ativacao de

neurotransmissores € sinapses, aumentando os niveis de excitagdo do cérebro (Brosse, Sheets,
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Lett, & Blumenthal, 2002; Heijnen, Hommel, Kibele, & Colzato, 2015; Kramer, Erickson, &
Colcombe, 2006). Ha evidéncias que comprovam que no hipocampo, os niveis de BDNF sao
influenciados por exercicio e aprendizado (Adlard & Cotman, 2004; Egan et al., 2003;
Givalois, Arancibia, Alonso, & Tapia-Arancibia, 2004).

Desse modo, pretende-se avaliar o efeito de diferentes niveis de intensidade de AF

em criangas de idade escolar, bem como correlacionar com a fung¢do cognitiva.

2 OBJETIVOS

2.1 Objetivo Geral

Verificar a associacdo entre diferentes intensidades de atividade fisica e desempenho

cognitivo em criangas de 7 e 8 anos da cidade Pelotas/RS.

2.2 Objetivos Especificos

e Descrever o perfil da populacdo estudada em termos de atividade fisica e
desempenho cognitivo;

e Avaliar a intensidade da atividade fisica praticada por escolares da cidade de
Pelotas/RS por meio da acelerometria;

e Avaliar o desempenho cognitivo dos escolares da cidade de Pelotas/RS;

e Avaliar associacdo entre intensidade da atividade fisica e fungdo cognitiva.

3 HIPOTESES

Criangas que praticam atividades fisicas de alta intensidade apresentardo melhor

desempenho cognitivo.



4 REVISAO DE LITERATURA

4.1 Atividade Fisica e Funciao Cognitiva em criangas

Pesquisas que envolvem a area de AF e fungdo cognitiva em criancas geralmente
apontam um efeito positivo da aptidao fisica sobre a cognigdo, tipos de AF apresentam
resultados variados. Além disso, os efeitos apresentados nos estudos mostram limitagdes em
termos de composi¢do e nimero amostral, instrumentos diversos de pesquisa, niveis de tarefas
variados ¢ falta de analise de fatores de confusdo. A fun¢do executiva também conhecida
como controle cognitivo € responsavel por uma série de competéncias e o efeito da aptidao
fisica ou pratica de AF na cognicdo ndo ¢ genérico, pelo contrario, os efeitos parecem
distintos em termos de AF e habilidades cognitivas.

Hillman et al. (2005) analisou a funcdo cerebral através de sistema neuroelétrico e
associou com teste de fungdo cognitiva em criangas com alta e baixa aptidao fisica. Pesquisas
envolvendo sistema neuroelétrico sdo apropriadas pois permitem o entendimento das formas
de processamento cognitivo. Potenciais cerebrais relacionados a um evento (event-related
brain potentials — ERP) sdo investigados por refletirem as atividades neuroelétricas que
ocorrem em resposta a algum estimulo. Vinte e quatro criangas com idade média de 9.5 anos
desempenharam um teste visual conhecido como paradigma de oddball. Resultados
mostraram que criangas com alta aptiddo fisica apresentaram maior amplitude de P3 e répida
laténcia de P3 comparado com criangas com baixa aptiddo fisica. Ou seja, criangcas com maior
aptiddo fisica apresentaram maior capacidade de alocacdo de atengdo e rapido processamento
cognitivo (C. H. Hillman, Castelli, & Buck, 2005).

Ruiz et al. (2010) aplicou questionarios em 1820 adolescentes do estudo AVENA para
descrever a participagdo em esportes no lazer e a relacdo com o desempenho no teste SRA de

habilidades educacionais. Os resultados mostraram que participantes que eram engajados em



esportes no lazer apresentaram desempenho significativamente maior em todas as varidveis
cognitivas estudadas (verbal, numérica, raciocinio e performance total) em compara¢do aos
individuos que ndo eram engajados em esportes no lazer (Ruiz et al., 2010).

Martinez-Goméz et al. (2011) também avaliou através de questionario 1700
adolescentes de 13 a 18.5 anos de idade e mostrou que atividade fisica de deslocamento para a
escola e sua duracdo pode influenciar positivamente trés habilidades cognitivas (numérica,
raciocinio e performance geral) em adolescentes do sexo feminino (Martinez-Gomez et al.,
2011). Esteban-Cornejo et al. (2015) também recrutou os participantes do estudo AVENA e
analisou a mesma tarefa cognitiva. No entanto, o foco era atividade fisica extracurricular. Os
adolescentes que participavam em atividades fisicas extracurriculares vigorosas, multiplas e
organizadas apresentaram melhor desempenho em todas varidveis cognitivas (Esteban-
Cornejo, Tejero-Gonzalez, Sallis, & Veiga, 2015).

Os achados de Chaddock et al. (2010) foram os primeiros a explorar a associacao entre
aptiddo aerdbia e a fungdo e estrutura do ganglio basal em criangas. Imagens de ressonancia
magnética foram utilizadas em 55 criancas com média de 10 anos de idade. As criancas
desempenharam a tarefa de Flanker, teste de controle cognitivo. O objetivo do estudo era
avaliar se criancas com alta e baixa aptidao aerdbia exibem diferentes volumes da regido do
ganglio basal. Foi encontrado que altos niveis de aptidao aerdbia em criangas pode afetar
positivamente volumes estruturais dos ganglios basais, regido envolvida com o aprendizado e
controle cognitivo, fungdes essenciais para o sucesso académico (Chaddock, Erickson,
Prakash, VanPatter, et al., 2010).

Em outro estudo de Chaddock et al. (2010) imagens de ressonancia magnética também
foram analisadas para investigar a relacdo entre volume do hipocampo e memoria em 49
criancas com média de 10 anos de idade. Foi aplicado um teste de paradigma de memoria

relacional e de item. Os dados investigados demonstraram que criangas com alta aptidao fisica
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apresentaram maior volume bilateral do hipocampo e desempenho superior no teste de
memoria em comparacgao as criangas com baixa aptidao fisica (Chaddock, Erickson, Prakash,
Kim, et al., 2010). Volume do hipocampo também foi associado com desempenho.

Em outro estudo de Chaddock et al. (2011) 49 criangas com idade média de 9.9 anos
foram classificadas de acordo com aptiddo fisica. Também foi aplicado um teste de memoria
envolvendo condi¢des de item e memoria relacional. Esse tipo de teste promove avaliacao de
controle executivo e memoria. Criancas com baixa aptiddo fisica apresentaram pior
desempenho no teste do que criancas com alta aptidao fisica, na condicdo de memoria
relacional (Chaddock, Hillman, Buck, & Cohen, 2011).

Chaddock et al. (2012) também utilizou imagem de ressonancia magnética em outro
estudo para examinar a atividade cerebral de criangas com alta e baixa aptidao fisica. O
objetivo foi comparar blocos iniciais e finais do paradigma de Flanker. Durante ensaios
incongruentes do teste, apenas criancas com alta aptiddo fisica conseguiram manter a precisao
das respostas entre os blocos. Além disso, apresentaram aumento do recrutamento pré-frontal
e parietal nos blocos iniciais e atividade reduzida nos blocos finais. Criancas com alta aptidao
fisica ativaram e adaptaram de forma mais eficiente os processos neurais envolvidos no
controle cognitivo para atingir os objetivos da tarefa proposta (L. Chaddock et al., 2012).

Wu et al. (2011) investigaram 48 criancas com média de idade de 10 anos. A relagdo
entre aptiddo aerdbia e variabilidade cognitiva foi investigada. A variabilidade de resposta
serve para avaliar a funcdo cognitiva. Criangas com alta aptiddo fisica variaram menos nas
respostas em todas condi¢des da tarefa de Flanker em comparagdo a criangas com baixa
aptiddo fisica. No entanto, ndo foi encontrado diferenca para velocidade de resposta entre os
grupos (Wu et al., 2011). Pontifex et al. (2011) também analisaram a relagdo entre aptidao
cardiorrespiratéria e a tarefa de Flanker enquanto ERPs eram registrados. Criangas menos

aptas fisicamente exibiram menor precisdo nas respostas em relacdo ao outro grupo.
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Participantes com alta aptiddo fisica conseguiram manter o mesmo nivel de precisdo nas
respostas, sugerindo melhor flexibilidade cognitiva ou modula¢do do controle cognitivo
(Pontifex et al., 2011).

O estudo de Moore et al. (2013) examinou 114 criancas, idade média 8.8 anos.
Variabilidade intra-individual comportamental e neuroelétrica foi analisada juntamente com a
aplicagdo da tarefa de Flanker. O objetivo foi testar se a variabilidade intra-individual
neuroelétrica e as respostas da tarefa de Flanker foram moduladas por nivel de aptidao fisica.
Criangas com alta aptiddo fisica apresentaram menor ¢ menos varidvel tempo de reacdo de
respostas. Os achados sugerem que condi¢cdes que requerem controle cognitivo foram
associadas com aumento da variabilidade intra-individual e alta aptidao fisica pode estar
associada com a integridade do sistema de controle cognitivo durante a fase de
desenvolvimento (Moore et al., 2013).

O estudo transversal de Pindus et al. (2015) analisou uma amostra de 15 anos de idade
da corte de nascimento de ALSPAC. O objetivo foi medir atengdo e controle inibitério em
relacdo a AF moderada a vigorosa (MVPA) medida por acelerometria e controlando para os
efeitos da aptidao fisica. MVPA e aptidao aerdbia ndo foram associadas com o stop signal
teste. Um alto nivel de aptidao fisica pode beneficiar a velocidade de processamento cognitivo
em adolescentes e fatores como sexo, adiposidade devem ser considerados. No entanto, a
medida utilizada ndo foi sensivel o bastante para o proposito analisado (Dominika M. Pindus
et al., 2015).

Gabbard et al. (1979) testaram 106 alunos de segunda série do ensino fundamental
durante as aulas regulares de Educag¢do Fisica. Foi aplicado um teste de computacao
matematica e foi encontrado que os escores foram maiores nos alunos ap6s 50 minutos de
esfor¢o fisico (Gabbard & Barton, 1979). Esse experimento foi baseado em conhecimento

empirico (Castelli et al., 2011).
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No experimento de McNaughten et al. (1993) foi analisado a duracdo do esforgo fisico
em diferentes momentos do dia e ap6s essa avaliagdo um teste matematico foi aplicado. Cento
e vinte e seis alunos de sexta série do ensino fundamental com idade média de 11.3 anos de
idade participaram. Analises estatisticas indicaram que ndo houve diferenga no desempenho
do teste matematico em nenhuma duragcdo no periodo da manha, mas os escores foram
significativamente maiores as 11:50 e 14:20 com 30 min e 40 min de duragdo respectivamente
em comparacdo com 20 min de duragdo (McNaughten & Gabbard, 1993). No experimento de
Caterino et al. (1999) 54 alunos de segunda e terceira séries do ensino fundamental
participaram, aqueles que realizaram um teste de concentragdo no grupo de AF apresentaram
maiores escores (Caterino & Polak, 1999).

Budde et al. (2008) analisaram 115 adolescentes com média de idade de 14.9 anos.
Eles foram randomizados em grupo experimental (exercicios coordenativos) e grupo controle
(aula regular de esportes). O objetivo do estudo foi investigar o efeito de 10 minutos de
exercicios coordenativos no desempenho do teste d2. A atengdo e a concentragdo aumentaram
nos dois grupos com uma progressao maior para o grupo experimental. Os autores concluiram
que os exercicios coordenativos facilitaram as redes neurais responsaveis pelas fungdes
cognitivas (Budde, Voelcker-Rehage, PietraByk-Kendziorra, Ribeiro, & Tidow, 2008).

Hillman et al. (2009) analisaram 38 criancas que foram testadas de acordo com o nivel
de aptidao fisica, desempenho cognitivo no teste de Flanker e Eletroencefalograma (EEG).
Resultados apresentados indicaram que aptidao aerdbia foi associada com precisao de
resposta, mas ndo com velocidade de resposta. Aptidao fisica pode auxiliar processos
cognitivos relacionados ao engajamento de estimulos e monitoramento da agdo, indicando que
aptiddo fisica pode estar relacionada com melhoras na func¢ao cognitiva (C. H. Hillman, Buck,
et al., 2009).

O experimento de Pesce et al. (2009) teve o objetivo de determinar se exercicio (jogos
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em times ou treinamento em circuitos) promovem beneficios para o armazenamento de
memoria (tarefa de memoria free-recall) em 60 pré-adolescentes saudaveis de 11 e 12 anos de
idade. E também analisar se o armazenamento de memoria ¢ afetado por diferentes
intensidades de AF. Os autores estipularam que jogos em times requerem processos
cognitivos complexos em termos de tomada de decisdes, absor¢ao rapida de informacdes e
relacdes interpessoais em comparagdo ao jogging ao treinamento em circuito. Resultados
mostraram que o exercicio pode facilitar a consolidacdo de informacao recente para um longo
periodo de armazenamento. Além disso, apenas atividades de jogos em times influenciaram
de forma significativa a tarefa de memoria (Pesce, Crova, Cereatti, Casella, & Bellucci,
2009).

O estudo de Hilman et al. (2009) realizou um experimento (within-subjects design)
incluindo 20 pré-adolescentes com média de idade de 9.5 anos. Foi aplicado uma sessdo de 20
min de exercicios de intensidade moderada e também uma sessdo de descanso. Foi definida
aptiddo cardiorrespiratoria e aplicados a tarefa de Flanker e eletroencefalograma. Resultados
indicaram uma melhora na precisao de resposta apds exercicio agudo em relagdo a sessdo de
descanso, mas ndo foram encontrados efeitos da sessdo de exercicio agudo para tempo de
reacdo. Participantes exibiram aumento na amplitude de P3 sugerindo que exercicio agudo
pode beneficiar o controle cognitivo de atencao (C. H. Hillman, Pontifex, et al., 2009).

Hill et al. (2010) realizaram um ensaio em 1224 criangas entre 8-11 anos de idade. Os
participantes receberam um programa de exercicios na sala de aula envolvendo alongamento e
exercicios aerébicos durante 10-15 minutos por duas semanas e 5 testes psicométricos que
demandam atencdo e fungdes executivas foram aplicados ao final do dia escolar. As
performances nos testes cognitivos melhoraram como resultado da atividade fisica entre as
aulas (L. Hill et al., 2010).

Em outro estudo de Hill et al. (2011) o mesmo protocolo foi administrado, mas em
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522 criangas e pré-adolescentes de 8 a 12 anos de idade de uma amostra mais diversa
socioeconomicamente. O objetivo foi investigar se os efeitos do desempenho cognitivo foram
moderados por indice de massa corporal (IMC) e sintomas de ADHD. Através desse método,
os autores encontraram que a performance na bateria de testes cognitivos nao foi moderada
por IMC, sexo ou nivel de sintomas de ADHD (L. J. B. Hill, Williams, Aucott, Thomson, &
Mon-Williams, 2011).

O objetivo do estudo de Reed et al. (2010) foi examinar o impacto da atividade fisica
no ambiente escolar, em 3 dias na semana, durante 30 minutos na inteligéncia fluida e no
desempenho académico. 115 criangas foram randomizadas em grupo experimental e controle.
Diferencgas significativas entre os grupos foram encontradas em alguns componentes do teste
SPM de inteligéncia fluida. Grupo experimental apresentou escores maiores no teste SPM e
no desempenho académico. Assim, os autores concluiram que AF pode influenciar
positivamente a inteligéncia fluida dos jovens e deve ser, portanto, considerada um elemento
essencial para promover o desenvolvimento cognitivo (Reed et al., 2010).

O estudo de Castelli et al. (2011) investigou a relagao entre tempo despendido na zona
alvo de frequéncia cardiaca (através de medidores Polar de frequéncia cardiaca), aptidao fisica
e escores de desempenho cognitivo medidos pelo teste de Stroop e o teste de Trilhas. Foi
desenvolvido uma metodologia ndo controlada pré e pos teste durante 9 meses de um
programa de atividade fisica oferecido todos os dias apds a escola. Participaram do estudo 59
criangas com média de 8.8 anos de idade. As criancas realizaram 152 sessdes do programa de
AF. Tempo despendido na zona alvo de frequéncia cardiaca ndo foi associado com tarefas que
exigiam grande demanda executiva. Tempo acima da zona alvo de frequéncia cardiaca ou
tempo total gasto em AF vigorosa foram considerados preditores de performance (Castelli et
al., 2011).

Niederer et al. (2011) investigaram as relagdes transversais e longitudinais entre
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aptiddo aerdbia, agilidade, equilibrio e memoria operacional e atengdo. A amostra foi
composta por 245 criancas suicas e o estudo durou 9 meses. A escala de inteligéncia e
desenvolvimento (IDS) para medir memoria operacional e o teste Konzentrations-
Handlungsverfahren fiir Vorschulkinder (KHV-VK) para medir a atengdo foram utilizados. A
andlise foi controlada para IMC e caracteristicas socioculturais. Nas analises transversal e
longitudinal, aptiddo aerébia foi associada com atencdo mas ndo com memoria operacional
apos ajuste para fatores de confusdo. Na andlise transversal, agilidade foi associada com
aten¢do e memoria operacional enquanto equilibrio dindmico ndo foi associado com atengdo e
memoria operacional. Na analise longitudinal agilidade ndo foi associada com atengdo e
memoria de trabalho, mas equilibrio dinamico foi associado com memoria operacional antes e
apos ajustes para fatores de confusdo. A relagdo varia se aptiddo aerdbia, agilidade ou
equilibrio sdo investigados (Niederer et al., 2011).

Um programa de 9 meses de AF apos cada dia escolar com duragdo de 2h por sessdo
foi conduzido por Kamijo et al. (2011) para analisar 43 criangas com idades entre 7 ¢ 9 anos.
Aptidao cardiorrespiratdria, memoria operacional medida pelo teste de Sternberg e atividade
de eletroencefalograma foram utilizados nesse estudo randomizado controlado. O aumento da
aptiddo fisica resultante do programa de AF melhorou a memodria operacional, mostrando
maior precisdo de resposta. As medidas de CNV (medida do eletroencefalograma) revelaram
eficientes processos de controle cognitivo (Kamijo et al., 2011).

O estudo longitudinal de Chaddock et al. (2012) verificou o desempenho em um teste
de controle cognitivo um ano apo6s o teste de aptidao fisica. Trinta e duas criangas entre 9 e 10
anos de idade participaram da amostra. Criangas classificadas no grupo com alto nivel de
aptiddo fisica demonstraram desempenho superior na tarefa de Flanker em comparacdo aos
seus pares com menor nivel de aptidao fisica na andlise inicial e também um ano apds o final

do programa. Concluiu-se, entdo, que aptiddo aerobica prediz futura performance cognitiva
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(Laura Chaddock et al., 2012).

Monti et al. (2012) analisaram 44 pré-adolescentes que foram randomizados em grupo
de intervengdo (exercicio aerdbico) ou um grupo controle (sem exercicio - lista de espera). O
mesmo programa e protocolo de Castelli et al. (2011). Niveis de aptidao aerdbia e medidas do
teste do movimento do olho (teste de memoria) foram analisadas. O grupo intervencao
aumentou aptiddo aerobia e apresentaram diferencas significativas nas medidas de memoria
especialmente na condi¢do de memoria relacional associada a estrutura e fun¢do do
hipocampo. Em resumo, o grupo intervengdo apresentou mudangas positivas na memoria em
decorréncia do aumento da aptidao fisica (Monti, Hillman, & Cohen, 2012).

No estudo de Drollette et al. (2012) a manuten¢do do controle cognitivo durante e apos
caminhada de intensidade moderada foi analisada em 36 criancas com média de 9.9 anos de
idade. Duas tarefas de controle cognitivo foram aplicadas, a tarefa de Flanker e a tarefa de n-
back. Resultados revelaram que o desempenho na tarefa ndo foi diferente durante exercicio
em comparagdo ao descanso. Em relagdo a andlise inicial, a precisdo de resposta diminuiu
apds o descanso e aumentou apos exercicio. Mudangas seletivas induzidas pelo exercicio
ocorreram no controle inibitério € na atengdo mas ndo na memoria operacional (E. S.
Drollette, Shishido, Pontifex, & Hillman, 2012).

No ensaio controlado com grupo randomizado de Ardoy et al. (2014) foi realizada
uma interven¢do de 4 meses com o total de 54 adolescentes entre 12 ¢ 14 anos de idade.
Grupo controle recebeu duas sessdes regulares de aula de Educagdo Fisica por semana com
duracdo de 55 minutos cada. Grupo experimental 1 recebeu quatro sessdes regulares de aula
de Educacao Fisica por semana e grupo experimental 2 recebeu quatro sessoes de aula de
Educacao Fisica de intensidade vigorosa na semana. O teste de inteligéncia Spanish Overall
and Factorial Intelligence Test (IGF-M) foi aplicado. Entre o grupo controle ¢ o grupo

experimental 1 ndo foram encontradas diferengas significativas no desempenho cognitivo. No
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entanto, o desempenho cognitivo aumentou significativamente no grupo experimental 2 assim
como os indicadores de desempenho académico. De acordo com os resultados aumentar as
aulas de Educacdo Fisica em nimero e especialmente na intensidade das sessdes pode
promover efeitos positivos na cogni¢ao ¢ no desempenho académico (Ardoy et al., 2014).

Chaddock et al. (2013) conduziu uma intervencdo em um estudo randomizado
controlado para examinar os efeitos de um programa de AF de 9 meses com duragdo de 2h, 5
dias por semana. O funcionamento cerebral em termos de ativa¢do e desempenho da tarefa
cognitiva foi analisado (fMRI). Foi aplicado o teste go no go em 23 criangas com 8 ¢ 9 anos
de idade as quais foram divididas em dois grupos: intervencdo e grupo lista de espera.
Criangas do grupo intervengdo apresentaram performance superior em velocidade e precisao
de resposta. Nao foram encontradas mudancas em fMRI na ativagdo do cortex cingulado
anterior. Os resultados sugeriram plasticidade do cortex anterior pré-frontal direito (area
associada com fungdes de controle cognitivo) em decorréncia da participacdo prolongada em
AF (Chaddock-Heyman et al., 2013).

O experimento de Hogan et al. (2013) envolveu 30 adolescentes com média de idade
de 14.2 anos. Os efeitos dos niveis de aptidao fisica, exercicio aerdbico agudo e
eletroencefalograma em adolescentes que realizaram a tarefa de Flanker foram analisados. As
analises de EEG acessaram a conectividade funcional de regides corticais do cérebro
enquanto a tarefa cognitiva foi desempenhada. As andlises comportamentais dos dados do
EEG revelaram que participantes com alto nivel de aptiddo fisica apresentaram tempo de
reacdo menor, ou seja, foram mais velozes para responder em comparagdo aos participantes
com baixo nivel de aptidao fisica. Os resultados sugerem que aptiddo fisica e exercicio agudo
podem auxiliar a cogni¢do por proporcionarem um aumento da funcionalidade do sistema de
aten¢do do cérebro (Hogan et al., 2013).

O experimento (within-subject design) com pré-escolares de Palmer et al. (2013)
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aplicou dois tratamentos, o primeiro foi a pratica de 30 minutos de um programa de exercicios
e apos foi acessado a funcdo cognitiva dos participantes através do teste Picture Deletion Task
for Preschoolers (PDTP). O segundo tratamento foi a aplicagdo do mesmo teste apds um
periodo sedentario. Duas fung¢des cognitivas foram avaliadas: atencdo sustentada e inibi¢ao de
resposta. Os resultados mostraram uma grande influencia do tratamento de exercicio em
relagdo a habilidade sustentar atengdo, mas o mesmo efeito ndo foi encontrado em relacao a
inibi¢do de resposta (Palmer, Miller, & Robinson, 2013).

Booth et al. (2013) observaram um complexo padrdo de associacdes entre MVPA,
volume total de AF e desempenho de fun¢do executiva. Analises transversal e longitudinais
foram apresentadas em uma amostra composta por 4755 participantes. Os participantes
utilizaram acelerometro e realizaram Test of Everyday Attention for Children (TEA-Ch) aos
11 anos de idade. Aos 13 anos de idade os participantes realizaram o teste cognitivo do
Cognitive Drug Research (CDR). Maior MVPA foi associado com melhor desempenho de
fungdo executiva nas tarefas administradas em adolescentes do sexo masculino. Volume total
de AF, composto em maior parte por AF de intensidade leve foi associado com baixo
desempenho nas tarefas aos 11 e aos 13 anos de idade. Os autores concluiram que a
intensidade de AF parece ser um importante fator para fungdo executiva (Booth et al., 2013).
O estudo com metodologia de cruzamento balanceado de Mireau et al. (2014) examinou a
relacdo entre medidas de eletroencefalograma e desempenho cognitivo apds uma sessao de
exercicio em 10 pré-escolares do sexo masculino com idades entre 5 e 6 anos. O teste
Schuhfried Vienna Test System foi aplicado, o qual permite a analise da precisao de resposta e
do tempo de reacdo. O desempenho da tarefa relacionado ao EEG ndo foram afetados pelo
exercicio. De acordo com os autores os resultados ndo contrastam com a ideia de que uma
associacdo positiva entre exercicio agudo e fun¢do executiva ocorram em criangas, mas

concluiram que essa relagdo ndo ¢ simples e provavelmente ¢ sensivel a varios fatores
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(Mierau et al., 2014).

O experimento (within-subject design) realizado por Drollette et al. (2014) analisou
diferengas individuais na capacidade de controle cognitivo na tarefa de Flanker aplicada apos
AF aguda e apos descanso em 40 criancas com idades entre 8 ¢ 10 anos. Exercicio aerdbio
agudo de intensidade moderada foi associado com desempenho cognitivo de controle
inibitorio. Este evento correu através da regulacao efetiva das fontes de alocagdo de atencao,
principalmente em criancas caracterizadas por apresentarem baixa habilidade de controle
cognitivo (Eric S. Drollette et al., 2014).

O ensaio randomizado controlado de Hillman et al. (2014) compreendeu um programa
de intervencdo de AF que teve duragdo de 9 meses, 2h cada sessdo todos os dias escolares. O
grupo controle (lista de espera) e o grupo intervencdo realizaram pré e pos testes. Foram
aplicados a tarefa de Flanker e a tarefa color-shape switch task. Os resultados mostraram que
frequéncia de participacdo no programa de AF foi associado com melhor desempenho no teste
cognitivo. Tempo de reacdo foi a unica medida que nao diferenciou entre os grupos. O grupo
intervengdo aumentou significativamente a aptidao fisica, precisdo de resposta, as fontes de
alocagdo de atengdo (P3 amplitude) e apresentaram menor velocidade de processamento de
resposta (laténcia de P3) em comparacdo ao grupo lista de espera (Charles H. Hillman et al.,
2014).

Os estudos transversais mostram que criangas com alta aptidao fisica apresentam
melhor alocagdo de atencdo e desempenho cognitivo mais veloz em comparagdo a criancas
com baixa aptidao fisica. Além disso, altos niveis de aptidao fisica podem influenciar
positivamente os volumes estruturais dos ganglios basais e os volumes bilaterais do
hipocampo 4reas envolvidas em aprendizado, controle cognitivo e memoria. Ademais,
criangas com alta aptidao fisica variam menos no tempo de reacdo e sdo capazes de sustentar

um alto nivel de precisdo de resposta, mas o mesmo nao ¢ observado para a habilidade de
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velocidade de reposta. Os dados de estudos transversais sugerem que criancas com alta
aptiddo fisica modulam melhor os processos de controle cognitivo em comparagdo as criancas
com baixa aptidao fisica.

Além disso, AF de deslocamento para a escola e participagdo em atividades fisicas
extracurriculares vigorosas, multiplas e organizadas e participagdo em atividades esportivas
no lazer podem influenciar de forma positiva o desempenho cognitivo. No entanto, AF de
intensidade moderada a vigorosa medida por acelerometria ndo foi associada com
desempenho cognitivo nos estudos transversais.

Estudos de intervencdo apresentaram diversas metodologias. Os resultados mostraram
que apos esforgo fisico e AF os participantes apresentaram altos escores no teste matematico e
no teste de concentragdo. Aptidao aerdbia foi associada com precisdo de resposta, atengdo e
na maioria dos estudos também foi associada com controle inibitorio. Velocidade de resposta,
memoria operacional e tempo de reagdo apresentaram resultados divergentes em termos de
associagdo. Participacdo em AF cronica foi positivamente associada com velocidade de
resposta e memoria operacional e anélise de encefalograma revelou que participantes com alta
aptiddo fisica apresentaram tempo de reacdo mais rapidos. Os dados sugerem que aptidao
fisica e exercicio agudo e prolongado promovem beneficios cognitivos por aumentar a
funcionalidade do sistema de atengdo e por apresentarem processos cognitivos mais efetivos.
Em um estudo com metodologias transversal e longitudinal, altos niveis de MVPA, acessados
por acelerometro, foram associados com melhor desempenho de funcdo executiva. Indicando
que a intensidade parece ser um fator importante.

Ainda, estudos apresentaram evidencias de que exercicios coordenativos promovem
uma facilitagdo das redes neurais e AF entre os periodos regulares de aulas na escola pode
influenciar positivamente a inteligéncia em jovens. Além disso, atividades em times e

aumento da aptidao aerobia podem influenciar medidas de memoria. Foi sugerido o aumento
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das aulas de Educacdo Fisica em niimero e especialmente em intensidade para promover
beneficios cognitivos e de desempenho académico. Assim, estudos com medidas mais
objetivas podem auxiliar o amadurecimento da relagdo entre AF e fungdo cognitiva em
criancas ¢ adolescentes. No entanto essa relagdo apresenta efeitos diversos e parece ser

sensivel a diversos fatores.

5 METODO

5.1 Delineamento

Estudo transversal.

5.2  Amostra

Este estudo faz parte do projeto “Infancia Sauddvel em contexto: uma investigagdo
multidisciplinar”. Os participantes serdo alunos de escolas publicas municipais da zona
urbana da cidade de Pelotas/RS. A faixa etdria escolhida foi de 7 a 8 anos de idade
considerando o periodo operatério concreto do desenvolvimento cognitivo.

Serdo elegiveis para essa investigacdo apenas escolas publicas municipais da zona
urbana. Ao todo 40 escolas compde esta rede de ensino. Escolas privadas foram excluidas em
virtude da dificuldade de acesso. 20 escolas serdo selecionadas de forma aleatéria. A
amostragem sera estratificada pelo tamanho da escola e também por regido da cidade. Todas
as criancas com a faixa etaria estipulada que atendam as escolas sorteadas serdao incluidas no
estudo. Serdo excluidas as criancas que demonstrarem incapacidade para entender ou
responder aos instrumentos devido a qualquer condi¢ao clinica ou incapacidade grave.

O calculo amostral foi realizado no programa Open Epi para correlagdo. Considerando
r = 0,15 para CBCL e r=-0,13 para renda familiar, alpha =0,05, poder = 0,8 a amostra
necessaria foi de 451 participantes. O tamanho da amostra foi aumentado em 30% para perdas

€ recusas.
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5.3  Defini¢cao das variaveis

Desfechos

Func¢ao Cognitiva: A escala WASI ¢ um instrumento que avalia inteligéncia indicado para
individuos de 6 a 89 anos. Serd aplicada as criangas. Ela ¢ composta por quatro subtestes:
Vocabulario, Cubos, Semelhangas e Raciocinio Matricial, que avaliam vdrios aspectos
cognitivos, como conhecimento verbal, processamento de informacdo visual, raciocinio
espacial e ndo verbal, inteligéncia fluida e cristalizada. Esses quatro subtestes fornecem o QI
da escala total, os subtestes de Vocabulario e Semelhangas, o QI verbal e os subtestes de
Cubos e Raciocinio Matricial, o QI de Execuc¢ao (Wechsler, 1999). A escala foi validada no

Brasil e possui adequadas caracteristicas psicométricas (Heck et al., 2009; Yates et al., 2006).

Exposicao

Atividade Fisica: Para avaliar a atividade fisica das criancas serdo utilizados acelerdmetros
de punho triaxiais resistentes a dgua. O acelerometro serd posicionado no punho nao
dominante e utilizado por 5 dias consecutivos, sendo 2 dias de final de semana. O
acelerometro ¢ utilizado para mensurar objetivamente a atividade fisica em um determinado
periodo de tempo. Ele ¢ considerado um instrumento superior aos questionarios por
determinar com maior precisdo o tempo gasto em atividades de diferentes intensidades

(Puyau, Adolph, Vohra, Zakeri, & Butte, 2004; Westerterp, 2009).

Descricao das variaveis dependentes
Variaveis coletadas — criancas:
1. Fungdo cognitiva sera avaliada através do WASI e sera analisada como resultado de

QI total, QI verbal e QI de execugdo, varidveis continuas.
Descricdo das variaveis independentes
Variaveis coletadas — criancas:
1. Atividade Fisica sera avaliada através da acelerometria e sera analisada como uma

variavel categorica politomica.
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Sexo serd informado através de questionario e sera analisado como uma varidvel
categorica dicotomica.

Idade serd informada através de questiondrio e sera analisado como uma variavel
categorica ordinal.

Cor da pele sera informada através de questiondrio e sera analisado como uma variavel
categorica dicotomica.

IMC sera determinado através do peso e altura (Kg/m?). A altura do participante sera
medida por estadiometro. O peso serd medido utilizando uma balanca eletronica. E os
resultados serdo calculados no site: http://www.abeso.org.br/atitude-saudavel/z-imc-

crianca.

Variaveis coletadas — pais:

5.4

5.5

6.

Nivel socioecondmico serd informado através de questionario — IEN — e sera analisado
como uma variavel categorica ordinal.

Atividades extracurriculares das criancas serdo respondidas através de questiondrio e
serdo analisadas em varidveis categoricas.

Escolaridade dos pais ou responsavel sera informado por questionario e sera avaliado
como uma variavel continua.

Situacdo conjugal dos pais ou responsavel serd informado através de questionario e

sera analisado como uma variavel categorica politdmica.

Selecio e treinamento de pessoal

Os entrevistadores selecionados serdo treinados para conduzir as avaliagdes.

Estudo-piloto

Sera realizado um estudo-piloto com o objetivo de testar os instrumentos de coleta de

dados e a logistica do trabalho de campo. O estudo-piloto sera realizado em uma escola nao

selecionada para a amostra final do estudo. Apenas a coleta de acelerometria ndo fara parte do

estudo-piloto, pois os acelerometros ndo estardo disponiveis.
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5.6 Coleta de dados

A coleta de dados seguira as seguintes etapas:

1) Primeiramente sera realizado o contato com a Secretaria de Educagdo e Desporto
para apresentagdo do projeto;

2) As escolas sorteadas serdo convidadas a participar da pesquisa e o projeto serd
apresentado para dire¢ao;

3) Apos a aprovagao da escola os alunos elegiveis para o estudo serdo listados;

4) O termo de consentimento livre e esclarecido serd entregue para os pais ou
cuidadores das criangas participantes;

5) As criangas serdo avaliadas na escola durante os periodos regulares das aulas.

Cada crianga participard de um ciclo de avaliagdes (ndo necessariamente nesta

ordem):
a. Avaliagdo antropométrica;
b. Questionario;
c. Teste cognitivo;
d. Utilizacao do acelerometro.

6) O questiondrio para os pais ou cuidadores serd aplicado posteriormente na

residéncia em que moram e serdo agendados por contato telefonico.

5.7 Processamento e analise de dados

Acelerometria: Os dados coletados pelos acelerdmetros serdo armazenados semanalmente.
Ao término da coleta de dados, esses serdo analisados no programa Actilife. Para realizacio
desta andlise foram utilizadas os pontos de corte de (Butte et al., 2014) Preschoolers VM
(2013) para classificacdo da intensidade das atividades fisicas com epoch de 60s:

e Até 819 contagens por minuto (cpm) serdo considerados minutos em atividades

sedentarias;
e Entre 820 a 3907 cpm serdo considerados minutos em atividades leves;
e Entre 3908 a 6111 cpm serdo considerados minutos em atividades moderadas;

e Acimade 6112 cpm serdo considerados minutos em atividades vigorosas.
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O programa serd configurado para considerar um periodo (epoch) de 5Ss, cinco dias de
uso do acelerometro ¢ 600 min/dia de uso no minimo em um dia da semana. Os pontos de
corte serdo analisados de acordo com a epoch de 5s. Serdo excluidos os periodos de 60

minutos de zeros consecutivos com tolerancia de 2 minutos.

Analise Estatistica: Primeiramente a analise descritiva das principais variaveis do estudo
sera realizada. Sera apresentado a média, desvio padrdo, mediana, valor minimo e maximo
dos dados da acelerometria. Correlagdes de Pearson serdo conduzidas para determinar a
direcdo e extensdo das relagdes lineares entre as varidveis. Tempo despendido em diferentes
intensidades de atividade fisica (min/dia) serdo categorizados em tercis. Analise de variancia
para verificar tendéncia ANOVA sera realizada entre os tercis de intensidade de atividade
fisica e serd realizada analise de regressdo linear multivariada para verificar a relagdo entre as
variaveis de atividade fisica e os escores de QI ajustando para possiveis fatores de confusdo.
As andlises estatisticas serdo realizadas no programa Stata 14 e valor p < 0.05 serad

considerado significativo.
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5.8  Cronograma
ATIVIDADES Ano 1 Ano 2 Ano 3 Ano 4

01{03{05|07]09{11]01]03/05/07|09|11|01|03|05[07(09|11{01{03{05{07{09(11

02{04({06|/08]10{12]02]04|06/08/10/12|02|04|06(08(10|12(02(04(06({08({10{12
Revisao de literatura x| x| x| X|x|x|[x|X|x|x|x|[x]|X]x|x|x|[x|x|x|x|x|[x]x]|X
Elaboragdo do projeto x[x|[x|X|{x|x|x|[X|x|[x]|x]|x
Amostragem x [ X|x]|x
Preparagdo do questionario e

x| X|x
manual de instrugdes
Treinamento de
x| X|x|x|x|x|[X|[x|x|x|x|x
entrevistadores
Estudo-piloto e preparagao
X
do trabalho de campo
Coleta de dados x[x|[x|X|[x|x]|x|[x|x
Processamento dos dados X|[x
Analise X |x
Redagao do artigo X[x|x|x
Defesa X
Obs.: O més 01 refere-se a <Janeiro/2014>.
5.9 Orc¢amento
Itens a serem financiados o Fonte
Valor unitario | Valor total viabilizadora
Especificagdes Quantidade RS RS

Material de Informatica | 1 2.500,00 2.500,00 Cnpq
(Computador
impressora e HD
externo)
Acelerometro 30 700,00 21.000,00 Cnpq
Balanga digital 2 90,00 180,00 Cnpq
Estadiometro portatil 2 500,00 1.000,00 Cnpq
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Material didatico para 50 10,00 500,00 Financiamento

treinamento préprio

Questionarios 500 1,00 500,00 Financiamento
proprio

Fonte viabilizadora;:

Financiamento CNPQ R$ 15.300,00

Descri¢ao: Apoio Financeiro através do beneficio concedido pelo edital Universal 14/2013 -

Faixa A - até R$ 30.000,00, N° do Processo: 483567/2013-2

5.10 Aspectos éticos

Este estudo foi aprovado pelo Comité de Etica em Pesquisa da Universidade Catolica

de Pelotas com o nimero de protocolo 843.526. Sera solicitado a assinatura do Termo de

Consentimento Livre e Esclarecido aos pais ou cuidadores de todas as criangas que

participarem da pesquisa. Serd explicado verbalmente o objetivo e justificativa da mesma.

Sera informado também que os participantes podem desistir a qualquer momento,

preservando o anonimato, bem como o0 acesso aos resultados. O estudo ndo colocard em risco

os sujeitos envolvidos, os testes ndo sdo invasivos e os resultados individuais permanecerao

em sigilo.
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7 ANEXOS

Physical Activity and Cognitive Function in Children and Adolescents: a systematic

review

Abstract

The relationship between physical activity and cognitive function has being studied in
children and adolescents, important period for cognition development and adoption of an
active lifestyle. To identify this broad field of research it was conducted a bibliographic
research in three databases of literature. Papers were chosen by title in the first moment, after
that selection abstracts were examined and those who achieve all criteria were essentially
studied. It was found 260 papers potentially relevant and after a carefully investigation thirty-
six cross-sectional, longitudinal and intervention studies were included. The scientific
production related to physical activity and cognitive function in children and adolescent
started in 1979 and reappeared in the last twelve years. Results presented generally showed
that fitness and different stimulus or forms of physical activity might enhance some cognitive
aspect. There are several studies protocol used, a variety of tests applied and the relationship
between physical activity and cognitive function seems to be sensitive to diverse variables.
Studies with more objective measures and physiological mechanisms could assist to mature

the relationship between physical activity and cognitive function in youth.

Keywords: Health; Exercise; Cognition; Executive Function.

Resumo

A relagdo entre atividade fisica e fung@o cognitiva tem sido estudada em criangas e
adolescentes por este periodo ser importante para o desenvolvimento cognitivo e adogdo de
um estilo de vida ativo. Para identificar essa area de pesquisa foi conduzida uma pesquisa
bibliografica em trés bases de dados da literatura MEDLINE/PubMed, Scielo e Lilacs.
Primeiramente, os estudos foram escolhidos pelo titulo, apo6s essa selecdo os resumos foram
analisados e aqueles que atingiram os critérios de inclusdo foram essencialmente estudados.
Ao total foram encontrados 260 artigos potencialmente relevantes e apds uma analise

detalhada, 36 estudos transversais, longitudinais e de intervencdo foram incluidos. A
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produgdo cientifica relacionada a atividade fisica e funcdo cognitiva em criancas e
adolescentes iniciou em 1979 e ressurgiu nos ultimos doze anos. De forma geral, os resultados
mostram que aptiddo fisica e diferentes estimulos ou formas de atividade fisica afetam de
forma positiva algum aspecto cognitivo. Varios protocolos foram utilizados, diferentes testes
aplicados e a relacdo entre atividade fisica e fung¢do cognitiva aparece sensivel a diversas
variaveis. Estudos com mediadas mais objetivas e com mecanismos fisiolégicos podem

contribuir para amadurecer as pesquisas sobre atividade fisica e fungdo cognitiva em jovens.

Palavras-chave: Satude, Exercicio, Cognicao, Funcdo Executiva.
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Background

Physical activity practice during childhood and adolescence contribute to human
health development and has been associated with improved cognitive function. An active
lifestyle during childhood may have protective effects on brain health across the lifespan
(Charles H. Hillman et al., 2014). Studies involving children and adolescents have been focus
on the relationship between physical activity and cognitive function, more specifically;
studies analyzed the effects of fitness, acute and prolonged exercise, moderate-to-vigorous
physical activity intensities, sports activity, physical education classes and a variety of types
(aerobic, team games, circuit training, stretching, coordinative exercise, agility and dynamic
balance) in executive functions.

Executive functions or cognitive control is understood as a wide range of cognitive
abilities related to perception, memory and action (Meyer & Kieras, 1996; Norman &
Shallice, 1980). They are essential skills for mental and physical health; success in school and
in life; and cognitive, social, and psychological development (A. Diamond, 2013). The
development of executive function become increasingly incorporated during early childhood
(Best, Miller, & Jones, 2009; A. Diamond, 2002). During childhood and adolescence, the
developing brain represents a great opportunity to stimulate cognitive control and there is
evidence showing that being physically active during this period increases the probability of
being active during adulthood (Azevedo, Araujo, Silva, & Hallal, 2007).

Aerobic fitness in children seems to be an important factor to develop cognitive
function. Aerobic fitness is a measure of oxygen transport to the muscles during exercise and
oxygen utilization to generate energy (Armstrong N, 2006). A higher level of physical fitness
in children appears to be associated with improved neurocognitive processing, which means
that higher fit children may regulate attention with grater efficiency (Hillman et al., 2014).

That is why physical education regular classes and extra-curricular physical activities
in the school environment should be promoted in order to improve not just the cognitive
function and achievement but an active lifestyle. Thus, the aim of this review was identify the
literature about physical activity and cognitive function in children and adolescents, important

period for cognitive development and adoption of an active lifestyle.

Methods
It was conducted a bibliographic research in three databases of literature

MEDLINE/PubMed, Scielo and Lilacs using the following terms: Physical Activity, Physical
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Exercise, Physical Fitness, Cognitive Function, Cognitive Performance, Cognitive Factors,
Cognitive Development, Children and Adolescent. Every search was combined with three
terms: related to physical activity, cognition and life period. For example: “Physical Exercise”
and “Cognitive Performance” and “Children”.

To select articles some criteria were specified. Only studies with humans and
published in English were evaluated. There was no restriction about publication year. Studies
involving adults, elderly people and special samples like overweight or obese children,
diabetes, depression, attention-deficit/hyperactivity disorder (ADHD) or developmental
coordination disorders patients were not included. Besides that, studies about academic
achievement, as the only main outcome, was not considered. Just cognitive function factors as
mechanisms, not markers. Reviews, pilot studies and methodological papers were not
included.

Papers were identified and screened by two reviewers. Disagreements about study
permanence were analyzed by both authors until a decision were taken. Firstly, title papers
were recognized, after that, a selection of abstracts was made and those who achieve all
inclusion criteria were essentially studied.

It was found 260 results of potentially relevant papers. The flowchart of paper
selection process is shown in figure 1 and expose numbers of articles identified, assessed for
eligibility and included in the study according to the PRISMA-statement guidelines (Moher,
Liberati, Tetzlaff, & Altman, 2009).

Results

To our knowledge, the scientific production related to physical activity and cognitive
function in children and adolescent started in 1979 and reappeared in the last twelve years.
Twenty-five studies were conducted in United States, eleven in Europe. The age range
appeared was 5 — 18.5 years old. There was no study realized in South America or developing
countries. Considering the design, 21 studies were experimental, 3 studies were longitudinal
and 12 studies were cross-sectional, although two studies had both designs, cross-sectional
and longitudinal. Eleven studies analyzed “aerobic fitness” as exposure factor, nine “physical
activity”, two “physical exertion”, three “physical exercise”, one “active commuting to
school”, one “sports activities”, one “physical education”, four “acute exercise”, two
“cardiorespiratory fitness”, one “acute bout of moderate-intensity treadmill walking”, and one
“acute treadmill walking”. A variety of tests were applied in the data collection of these

studies according to figures 2 and 3.
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Discussion

The present review analyses 36 cross-sectional, longitudinal and intervention studies
about physical activity and cognitive function in children and adolescents since 1979. Results
usually revealed a positive effect of physical fitness over cognition. Nevertheless, these
effects are diverse. The studies presented limitations in terms of small sample sizes, different
instruments, level of tasks applied and lack of confounder variables. Cognitive control is
responsible for a series of competences and the effect of physical fitness or physical activity
practices over cognition were not generalized. According to the studies involved in this
review physical fitness effects over cognitive abilities are distinct.

Hillman et al. (2005) analyzed underlying brain function through neuroelectric system
associated with cognition in higher and lower fitness children. Research on the neuroelectric
system is appropriated to understand cognitive processing. Event-related brain potentials
(ERP) are investigated because they reflect neuroelectric activities that occur in response to a
stimulus. Twenty-four children with mean age 9.5 years old perform a visual oddball
paradigm and were evaluated in regard of fitness condition. Results suggested that higher
fitness children had greater P3 amplitude and had faster P3 latency when compared with
lower fitness children, indicating greater allocation of attention and faster neurocognitive
processing (C. H. Hillman et al., 2005).

Ruiz et al. (2010) applied reported instruments in 1820 adolescents from the AVENA
study to describe participation in physical sports activity during leisure time and they
performed the SRA Test of Educational Ability. Results revealed that participants who were
engaged in physical sports activities during leisure time had significantly better cognitive
performance in all cognitive variables (verbal, numeric, reasoning and overall cognitive
performance) than those who were not engaged in physical sports activities (Ruiz et al.,
2010).

Martinez-Goméz et al. (2011) also evaluated through self-reported instruments 1700
adolescents, 13-18.5 years old, and found that active commuting to school and its duration
may positively influence three of the four cognitive performance variables (numeric,
reasoning and overall cognitive performance) in adolescent girls, but not in boys (Martinez-
Gomez et al., 2011). Esteban-Cornejo et al. (2014) also had the participants recruited from the
AVENA study and analyzed the same cognitive task. Nevertheless the focus was
extracurricular physical activity practice. They showed that participating in multiple and

organized vigorous extracurricular physical activity was positively associated with cognitive

37



variables (numeric, reasoning and overall cognitive performance) (Irene Esteban-Cornejo et
al., 2014).

The findings from Chaddock et al. (2010) were the first to explore the association
between childhood aerobic fitness and basal ganglia structure and function in children. The
study used magnetic resonance imaging to investigate 55 participants with mean age 10 years
old and they perform a flanker task. The purpose was to evaluate if higher fitness and lower
fitness children exhibited differential volumes of the basal ganglia region. They found that
high levels of aerobic fitness in children can positively impact structural volumes of the basal
ganglia involved in learning and cognitive control, two essential functions involved in
academic success (Chaddock, Erickson, Prakash, VanPatter, et al., 2010).

Another study from Chaddock et al. (2010) also applied magnetic resonance imaging
to investigate the relations between hippocampal volume and memory in 49 children with
mean age 10 years old. They used an item and relational memory paradigm. It was found that
higher fitness children showed greater bilateral hippocampal volumes and superior relational
memory task performance compared to lower fitness children (Chaddock, Erickson, Prakash,
Kim, et al., 2010).

In another study from Chaddock et al. (2011), 49 children with mean age 9.9 years old
were classified in higher fitness and lower fitness children. They also performed a memory
task involving item and relational encoding conditions. This task provided a test of executive
control and memory processes. Lower fitness children showed poorer recognition memory
performance than higher fitness children, selectively in the relational encoding condition
(Chaddock, Hillman, et al., 2011).

Chaddock et al. (2012) also used functional magnetic resonance imaging (fMRI) in
another study to examine brain activity of higher fit and lower fit children. They aimed to
compare early and late task blocks of a cognitive control flanker paradigm and found that
during incongruent trials, only higher fitness children maintained accuracy across blocks and
had increased prefrontal and parietal recruitment in the early task block and reduced activity
in the later block. Higher fitness children were better at activating and adapting neural
processes involved in cognitive control to meet and maintain task goals (L. Chaddock et al.,
2012).

Wu et al. (2011) investigated 48 children with mean age 10.1 years old. The
relationship between aerobic fitness and cognitive variability in preadolescent children were
investigated. The variability of responding provides cognitive function assessment. Higher

fitness children were less variable in their response time and more accurate in their responses
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across conditions of the flanker task, while no group differences were observed for response
speed (Wu et al., 2011).

Pontifex et al. (2011) also analyzed the relationship between cardiorespiratory fitness
and flanker task while ERPs were concurrently measured. They found that lower fitness
children exhibited decreased overall response accuracy compared to their higher fitness
counterparts. Higher fitness participants were able to maintain a high level of response
accuracy, suggesting greater capability to flexibly modulate cognitive control processes
(Pontifex et al., 2011).

The study of Moore et al. (2013) examined 114 children, mean age 8.8 years old.
Behavioral and neuroelectric intra-individual variability were analyzed and a modified flanker
task applied. They tested if it was modulated by aerobic fitness level. Higher fitness children
showed shorter and less variable reaction time. The findings suggest that conditions requiring
greater cognitive control were associated with increased intra-individual variability, and that
higher fitness may be associated with greater integrity of cognitive control systems during
development (Moore et al., 2013).

The cross-sectional study of Pindus et al. (2015) analyzed a 15 years-old sample from
the ALSPAC birth cohort. They aimed to measure attention and inhibitory control in relation
to moderate-to-vigorous physical activity (MVPA) measured by accelerometer while
controlling for aerobic fitness effects. MVPA and aerobic fitness were not related to stop
signal test. They suggest that higher levels of aerobic fitness may benefit cognitive processing
speed in some adolescents and factors like sex and adiposity need to be considered. Besides
that, the measure used might not be sensitive enough to the purpose (Dominika M. Pindus et
al., 2015).

Gabbard et al. (1979) tested 106 second graded students during regular physical
education classes. It was administered a mathematical computation test and it was found that
scores were significantly higher after 50 minutes of physical exertion (Gabbard & Barton,
1979). This kind of experiment was based on empirical knowledge (Castelli et al., 2011).

In the experiment of McNaughten et al. (1993) it was analyzed the duration of
physical exertion at different times of the day and after that a mathematical test was applied.
One hundred and twenty sixty graded students with mean age 11.3 years old participated.
Analysis indicated no significant differences in mathematical performance at any duration in
the morning, but scores were significantly higher at 11:50 a.m. and 2:20 p.m. at 30- and 40-
min durations in comparison to the 20-min duration (McNaughten & Gabbard, 1993). In the
experiment of Caterino et al. (1999) 54 second and third graded students participated. Those
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who performed a concentration test in the physical activity group had significantly higher
scores (Caterino & Polak, 1999).

Budde et al. (2008) tested 115 adolescents with mean age 14.9 years old. They were
randomly assigned to an experimental (coordinative exercises) and control group (normal
sports lesson). The aim of this study was to investigate the effect of 10 minutes of
coordinative exercise on d2 test performance. It was found that both groups enhanced
attention and concentration with a significantly higher progression for coordinative exercise
group. They conclude that coordinative exercises lead to a facilitation of neural networks
responsible for cognitive functions (Budde et al., 2008).

Hillman et al. (2009) analyzed 38 children who were tested according aerobic fitness,
cognitive performance in flaker task and had Electroencephalogram (EEG) recordings.
Results pointed out that aerobic fitness was associated with response accuracy, but not with
response speed. Fitness increase may outline cognitive processes related to stimulus
engagement and action monitoring, indicating that fitness may be related to cognitive function
improvements (C. H. Hillman, Buck, et al., 2009).

The experiment of Pesce et al. (2009) aimed to determine if exercise (team game or
circuit training) has beneficial effects on specific memory storage (free-recall memory task) in
60 healthy, 11-12 years old, preadolescents. And further analyze whether memory storage
processes are affected by different physical activities in terms of cognitive and social
demands. They have stipulated that team games require more complex cognitive processes
like decision-making, rapid information pick-up and interpersonal interactions compared to
jogging or circuit training. Results suggest that exercise may facilitate the consolidation of
recent information for long-term storage and support the claim that increases in psychological
arousal are probably responsible for the effects of exercise on memory. Besides that, only
team games activities significantly influenced the immediate recall of the items task (Pesce et
al., 2009).

The study of Hillman et al. (2009) had a within-subjects design including 20
preadolescents, mean age 9.5 years old. It was applied an exercise session lasting 20 minutes
of moderate intensity exercise and also rest session. It was defined cardiorespiratory fitness,
applied a flanker task and EEG was recorded. Results indicated general improvements in
response accuracy flowing acute exercise relative to rest condition, but it was not found
effects of session for reaction time. Participants exhibit increases in P3 amplitude suggesting
that acute exercise benefit cognitive control of attention (C. H. Hillman, Pontifex, et al.,

2009).
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Hill et al. (2011) used a crossover counterbalanced within-participants study design.
1224 children, 8-11 years old, received a classroom exercise program involving stretching and
aerobic physical exercises lasting 10-15 minutes in two weeks and 5 psychometric tests
demanding attention and executive functions were administered at the end of each school day.
It was found that performances on cognitive tests were improved as a result of the physical
activity between lessons (L. Hill et al., 2010). In another study from Hill et al. it was
conducted the same protocol from Hill et al. (2010), but in 552 children, 8-12 years old, from
a more socioeconomically diverse sample. It was investigated if the effects of cognitive
performance were moderated by BMI and ADHD symptoms. In this crossover design trial it
was found that the cognitive test battery performances was not moderated by BMI, sex or
level of ADHD symptoms (L. J. B. Hill et al., 2011).

The purpose of the study of Reed et al. (2010) was to examine the impact of physical
activity, 3 days a week, during 30 minutes in a school setting, on fluid intelligence and
academic performance. One hundred and fifty-five children were randomly assigned to
experimental or control groups. Experimental group had significantly higher scores on the
SPM test and better academic performance. They suggest that movement can positively
influence fluid intelligence of youth and should be considered an essential element to promote
cognitive development (Reed et al., 2010).

The study of Castelli et al. (2011) investigated the relationship between time spent in
target heart zone with polar heart rate monitors, physical fitness and cognitive performance
scores measured by stroop test and trail making test. It was developed a pre-post uncontrolled
design during 9 months of a physical activity program offered every day after school. In total,
59 participants, mean age 8.79, realized 152 sessions of the program. They found that time in
target heart zone was not associated with tasks of greater executive demand. Time above
target heart zone or the amount of time spent in vigorous physical activities was a predictor of
performance (Castelli et al., 2011).

Niederer et al. (2011) assessed the cross-sectional and longitudinal relationships of
aerobic fitness, agility and dynamic balance with working memory and attention at baseline
and after 9 months. They used the Intelligence and Development Scale (IDS) to measure
working memory and Konzentrations-Handlungsverfahren fiir Vorschulkinder (KHV-VK)
test to measure attention performance. The sample comprised 245 Swiss children and the
analyses were controlled for BMI and sociocultural characteristics. In the cross-sectional and
longitudinal analyses, aerobic fitness was associated with attention but not with working

memory after adjusting for potential cofounders. In the cross-sectional analyses agility was
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associated with attention and working memory meanwhile dynamic balance was not
associated with attention and working memory. In the longitudinal analyses agility was not
associated with attention and working memory, but dynamic balance was associated with
improvements in working memory before and after adjustment. The relationship varied if
aerobic fitness, agility or balance were investigated (Niederer et al., 2011).

A 9-month afterschool physical activity program was conducted by Kamijo et al.
(2011) to analyze 43 children between 7-9 years old. This program occurred each school day
lasting for 2h. Cardiorespiratory fitness, working memory measured by a modified Sternberg
task and EEG activity were used in this randomized control design. Increases in
cardiorespiratory fitness resulting from the physical activity training improved working
memory, showing greater response accuracy and CNV findings (measure from EEG) revealed
more effective cognitive control processes (larger iCNV) (Kamijo et al., 2011).

The longitudinal research of Chaddock et al. (2012) verified the performance on a test
of cognitive control one year later of fitness testing. Thirty-two children with 9-10 years old
composed the sample. Children classified as aerobically fit outperform their less fit peers
showing superior performance on flanker paradigm at the beginning of the study and one year
after the initial testing. Thus, aerobic fitness predicted future cognitive performance (Laura
Chaddock et al., 2012).

Monti et al. (2012) analyzed 44 preadolescent children that were randomly assigned to
an aerobic exercise intervention group or a wait-list control group. They had aerobic fitness
levels and eye-movement measures of memory calculated. Children form the exercise group
increased aerobic fitness and provide significant differences on an eye-movement measures of
memory selective for the relational memory condition that is linked to hippocampal structure
and function. To summarize, exercise group had beneficial changes in memory resulting from
increasing aerobic fitness (Monti et al., 2012).

In the study of Drollette et al. (2012) maintenance of cognitive control during and after
moderately intense walking was examined in 36 children with mean age 9.9 years old. Two
cognitive control tasks were applied, flanker task and n-back task. Results revealed that task
performance did not differ during exercise relative to rest. During the flanker task selective
decrements appeared to response accuracy after seated rest relative to baseline and increased
response accuracy was observed after exercise relative to post-seated rest. Selective exercise-
induced changes occurred in inhibitory control and attention but not in working memory (E.
S. Drollette et al., 2012).

The study of Ardoy et al. (2014) had a group-randomized controlled trial. The
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intervention had 4 months and a total of 54 adolescents, between 12-14 years old, comprised
the final sample. Control group received two usual sessions of physical education classes per
week, lasting 55min each. Experimental group 1 had four usual physical education classes per
week. Experimental group 2 had four PE sessions of high intensity level. The medium version
of the Spanish Overall and Factorial Intelligence Test (IGF-M) was applied. Between control
group and experimental group 1 it was not found any significant difference in cognitive
performance. However cognitive performance improved in most of adolescents from
experimental group 2, as well as academic achievements indicators. According to their results
it was suggested that increasing PE classes in number and especially the intensity of sessions
would have positive effects on cognition and achievement (Ardoy et al., 2014).

A randomized controlled intervention was conducted by Chaddock et al. (2013) to
examine the effects of a 9-month physical activity program lasting 2h, 5 days per week. It was
examined brain function in terms of activation and task performance, during a go, no go task
in 23 children, 8-9 years old, who were divided in two groups: intervention and wait-list
control group. Children in the intervention group had performance improvements in speed and
accuracy. There were no significant changes in fMRI activation in the anterior cingulate
cortex. The results also suggest plasticity of the right anterior prefrontal cortex (area
associated with cognitive control functions) with participation in prolonged physical activity
(Chaddock-Heyman et al., 2013).

The experiment of Hogan et al. (2013) included 30 adolescents with mean age 14.2
years old. The effects of physical fitness levels, acute aerobic exercise and EEG coherence in
adolescents that performed Eriksen flanker paradigm were examined. EEG coherences
assessed functional connectivity of cortical brain regions while tasks were performed.
Analyses of behavioral data revealed that higher fitness participants had significantly faster
reaction times and unfit participants had higher error rates. The results suggested that physical
fitness and acute exercise might enhance cognition by increasing functionality of attention
system (Hogan et al., 2013).

The study of Palmer et al. (2013) had a within-subject design with preschoolers. It
was proposed two treatments, one was related to practice 30 minutes of a determined program
of exercises and after that participant's cognitive function was assessed by the Picture
Deletion Task for Preschoolers (PDTP). The other treatment had the same test applied after a
sedentary period. Two cognitive functions were evaluated: sustained attention and response
inhibition. The results showed a great influence of exercise treatment in relation to the ability

of sustained attention, but the same effect was not found in response inhibition (Palmer et al.,
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2013).

Booth et al. (2013) observed a complex pattern of associations between MVPA, total
volume of physical activity and executive function performance. They presented both cross-
sectional and longitudinal associations in a sample composed by 4755 participants analyzed
with accelerometer and the Test of Everyday Attention for Children (TEA-Ch) was applied at
11 years old and at 13 years old they perform cognitive assessment of Cognitive Drug
Research (CDR). Higher MVPA was associated with better executive function performance
on tasks in adolescent males with results less convincing for females. Total volume of
physical activity, mostly comprised of light intensity physical activity predicted lower
performances on tasks at both 11 and 13 years old. The intensity of PA seems to be an
important factor (Booth et al., 2013).

Mireau et al. (2014) examined, in a crossover balanced design, the relationship
between electroencephalography measures and cognitive performance following a single bout
of physical exercise in ten male preschool children with 5-6 years old. They applied the
Schuhfried Vienna Test System, which assess participant’s accuracy and reaction time. The
task-related EEG and task performance were not affected by exercise. According to study
authors, results did not contrast with the idea that a positive association between acute
exercise and executive function exists in children, but they made up the conclusion that this
relationship is not simple and probably is sensitive to many factors (Mierau et al., 2014).

Drollette et al. (2014) developed a within-subject design to study individual
differences in cognitive control capacity in a flanker task applied after acute physical activity
and rest. Forty children, 8-10 years old participated. They found an acute bout of moderate
aerobic exercise is associated with cognitive performance regarding inhibitory control through
regulation or effective allocation of attention resources mainly in children characterized by
poorer cognitive control ability at baseline (Eric S. Drollette et al., 2014).

The randomized controlled trial of Hillman et al. (2014) conducted a 9-month
afterschool physical activity intervention during 2h after each school day. Intervention and
wait-list control group performed pre and posttests. It was applied the modified flanker task
and the color-shape switch task. It was found that the program attendance was associated with
better cognitive tests results. Reaction time was the only measure that did not differ between
group assignments. In comparison to the wait-list group, intervention group increased
significantly aerobic fitness and improved response accuracy, had greater allocation of
attention resources (P3 amplitude) and faster cognitive processing speed (P3 latency) (Charles

H. Hillman et al., 2014).
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The cross-sectional studies analyzed in this review showed that higher fitness children
had greater allocation of attention and faster cognitive performance than lower fitness
children. Also, it was found that high levels of aerobic fitness in children can positively
impact structural volumes of the basal ganglia and bilateral hippocampal volumes involved in
learning, cognitive control and memory. Moreover, higher fitness children were less variable
in their reaction time and were able to maintain a high level of response accuracy, but the
same was not observed for response speed. This data suggest that higher fitness children are
better at modulating cognitive control processes compared to lower fitness children. Besides
that, active commuting to school and participating in multiple, organized vigorous
extracurricular activities and participating in physical sports activities during leisure time may
positively influence cognitive performance. However, moderate-to-vigorous physical activity
measured by accelerometer was not related to cognitive performance in a cross-sectional
design. Intervention studies exhibited results from a variety of methods. They showed
significantly higher scores from mathematical computation test and a concentration test after
physical exertion and physical activity.

Aerobic fitness was associated with response accuracy, attention and in the majority of
the studies it was also associated with inhibitory control. Response speed, working memory
and reaction time was divided in terms of association. But participation in prolonged PA was
positively associated with response speed and working memory and analyses of behavioral
data revealed that higher fitness participants had significantly faster reaction times. The data
suggested that physical fitness and acute exercise might enhance cognition by increasing
functionality of attention system and by presenting a more effective cognitive control
processes. In a study with both cross-sectional and longitudinal designs, higher MVPA,
assessed by accelerometer, was associated with better executive function performance.
Showing that the intensity of physical activity seems to be an important factor. Also, it was
found that coordinative exercises lead to a facilitation of neural networks and PA between
lessons can positively influence fluid intelligence of youth. Additionally, team games
activities and increased aerobic fitness can influenced measures of memory. Likewise it was
suggested that increasing PE classes in number and especially the intensity of sessions would
have positive effects on cognition and achievement. It seems that PA could affect cognitive
function in many ways in children but since cognition is sensitive to diverse variables, these
factors should be organized and standardized. Thus, studies with more objective measures and
physiological mechanisms could assist to mature the relationship between physical activity

and cognitive function in youth.
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Author/publ | Journal Design Exposure factor | Participants Cognitive tool Main results

ication year/

local

Gabbard The  Journal  of | Clinical Trial | Physical Exertion | 160 second grade | Mathematical Certain level of physical exertion (50

1979 Psychology students. Computation test minutes) had a positive effect on

USA mental performance.

McNaughten | Perceptual and | Clinical Trial | Physical Exertion | 120 sixth-grade. Mathematical Physical exertion affected immediate

1993 Motor Skills Mean age 11.3 Computation test arithmetic performance of sixth-

USA years old. grade students.

Caterino Perceptual and | Clinical Trial | Physical Activity | 54 second-, 71 Woodcock-Johnson | The students in the Physical Activity

1999 Motor Skills third-, and 52 Test of group had significantly higher scores

USA fourth-grade Concentration on a test of concentration than those

children. in the classroom activity group.

Hillman Medicine & Science | Cross- Aerobic Fitness 24 children. Mean | A visual odd- ball | The results suggest that fitness may

2005 in Sports & Exercise | sectional age 9.5 years old. | paradigm be related to modest improvements

USA in task performance during
preadolescence.

Budde Neuroscience Letters | Randomized | Physical Activity | 115 adolescents. | d2-test Results revealed an enhanced

2008 Clinical Trial Mean age 14.9 attention and concentration

Germany years old. performance in both coordinative
exercise and physical education
lesson group.

Hillman Developmental Clinical Trial | Aerobic Fitness 38 children, mean | Flanker Task Physical fitness was associated with

2009 Psychology age 9.4 years old. cognitive performance, response

USA selection, but not with reaction time.
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Pesce Mental Health and Clinical Trial | Physical Exercise | 52 Free-recall memory | Results suggest a positive effect of
Italy Physical Activity preadolescents. task exercise on specific memory storage
2009 11-12 years old. processes.
Hillman Neuroscience Within- Acute treadmill 20 children. Flanker Task A single acute bout of moderately
2009b subjects walking Mean age 9.5 intense aerobic exercise facilitated
USA design years old children’s cognitive performance.
Hill Developmental Randomized Physical Exercise | 1224 children, 8- | Psychometric tests | Children’s cognitive performance
2010 Medicine & Child Crossover program 11 years old. improved as a result of an exercise
UK Neurology Design Trial program.
Martinez- Archives of Cross- Active commuting | 1700 adolescents. | SRA Test of Active commuting to school and its
Goémez Pediatrics and sectional to school 13-18.5 years old. | Educational Ability | duration may positively influence
2010 Adolescent Medicine cognitive performance in adolescent
Spain girls.
Reed Journal of Physical | Randomized | Physical Activity | 155 children, 3rd | SPM Fluid Experimental group performed better
2010 Activity and Health | Controlled grade students. 9 - | Intelligence Test fluid intelligence test and academic
USA Trial 11 years old. achievement test than control group.
Ruiz The Journal of Cross- Sports activities 1820 adolescents. | SRA Test of Participation in physical sports
2010 Pediatrics sectional 13-18.5 years old. | Educational Ability | activity during leisure time positively
influenced cognitive performance in
adolescents.
Chaddock Developmental Cross- Aerobic Fitness 55 participants. Flanker task Aerobic fitness in children can
2010 Neuroscience sectional Mean age 10 positively impact structural volumes
USA years old. of the basal ganglia.
Chaddock Brain Research Cross- Aerobic Fitness 49 participants. Item and relational | Higher-fit children showed greater
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2010b sectional Mean age 10 memory paradigm | bilateral hippocampal volumes and

USA years old. superior relational memory task
performance compared to lower-fit
children.

Castelli Preventive Medicine | Randomized Physical Activity | 59 children, mean | Stroop Test Participation in vigorous activities

2011 Clinical Trial age 8.7 years old. | Trail Making Test | may have specific benefits in

USA cognitive performance in children.

Chaddock Medicine & Science | Cross- Aerobic Fitness 46 participants. Modified version Lower-fit children showed poorer

2011 in Sports & sectional Mean age 9.9 of a memory task y | recognition memory performance

USA Exercise years old. Henke et al. (1997) | than higher-fit children.

Hill Developmental Randomized | Physical Exercise | 552 children, CTB Exercise interventions had a positive

2011 Medicine & Child Crossover program mean age 9.8 effect on cognitive performance.

UK Neurology Design Trial years old.

Wu Neuropsychology Cross- Aerobic Fitness 48 children, 8-11 | Modified Eriksen Fitness was associated with better

2011 sectional years old. flanker task cognitive performance.

USA

Niederer BMC Pediatrics Cross- Aerobic Fitness 245 children, IDS Higher baseline aerobic fitness and

2011 sectional and mean age 5.2 KHV-VK motor skills were related to a better

Switzerland Longitudinal years old. spatial  working memory and
attention at baseline, and to some
extent also to their future
improvements over the following 9
months.

Pontifex Journal of Cognitive | Cross- Cardiorespiratory | 48 participants. Modified Eriksen | The current findings indicated that

2011 Neuroscience sectional fitness Mean age 10 Flanker task. lower-fit children exhibited

USA years old. decreased overall response accuracy
compared to  their  higher-fit
counterparts.

Kamijo Developmental Randomized | Cardiorespiratory | 43 children. Mean | Modified Sternberg | These results indicate that increases

2011 Science Controlled fitness age 8.9 years old. | task. in cardiorespiratory fitness are

USA intervention associated with improvements in the
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cognitive  control of  working
memory in preadolescent children.

Chaddock Biological Cross- Aerobic Fitness 32 participants. Modified Eriksen | The results suggest that higher fit
2012a Psychology sectional Mean age 9.9 Flanker task. children are better at activating and
USA years old. adapting neural processes involved
in cognitive control to meet and
maintain task goals than lower fit
children.
Chaddock Journal of Sports Longitudinal | Aerobic Fitness 32 children. Mean | Modified Flanker | The present findings suggest that
2012 Sciences age 9.9 year old. | Task. childhood aerobic fitness and basal
USA ganglia may play a role in cognitive
performance in the future.
Monti Hippocampus Randomized Aerobic Fitness 44 participants. Memory task by The aerobic exercise intervention
2012 Controlled Mean age 9.4 Hannula et al. resulted in differences on eye-
USA Trial years old. (2007) movement measures of memory that
were selective to hippocampal-
dependent relational memory.
Drollette Medicine & Science | Within- Acute bout of 36 preadolescent | Modified flanker These findings suggest selective
2012 in Sports & Exercise | subjects moderate-intensity | children. Mean task exercise-induced changes to
USA repeated- treadmill walking | age 9.9 years old. | Modified spatial n- | cognitive control for aspects of
measures back task inhibitory control and attention but
design not for working memory.
Ardoy Scandinavian Group- Physical 67 adolescents. IGF-M The results of the study suggest that
2013 Journal of Medicine | randomized Education Mean age 13 increasing the number and intensity
Spain & Science in Sports | Controlled years old. of PE sessions per week has a
Trial positive effect on cognitive

performance and academic
achievement.
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Chaddock Frontiers in Human | Randomized Physical Activity | 23 children. Mean | Go, no go task Children in the intervention group

2013 Neuroscience Controlled age 9.2 years old. had performance improvements in

USA Intervention speed and accuracy.

Moore Brain and Cognition | Cross- Aerobic Fitness 114 children. Modified Flanker The findings suggest that conditions

2013 sectional Mean age 8.8 task requiring greater cognitive control

USA years old. were associated with increased intra-
individual variability (IIV), and that
higher fitness may be associated with
greater integrity of cognitive control
systems during development.

Hogan Experimental Brain | Clinical trial Acute exercise 30 adolescents. Eriksen Flanker The results suggest that physical

2013 Research 13-14 years old. Task. fitness and acute exercise may

Ireland enhance cognition by increasing the

efficacy of the attention system.

Palmer, 2013 | Journal of Sport & Within- Acute exercise 16 children, mean | PDTP Results revealed that after engaging
USA Exercise Psychology | subjects age: 5.3 years old. in a bout of exercise preschoolers
design exhibited markedly better ability to

sustain attention.

Booth Mental Health and Cross- Physical Activity | 4.755 students at | TEA-Ch Higher MVPA was associated with

2013 Physical Activity sectional and | (accelerometry) age 11 and 13 CDR better executive function

USA Longitudinal years old. performance in adolescent. Results
were not uniform across all tasks
administered, suggesting that there
may be selective benefits of PA.

Drollette, Developmental Within- Acute exercise 40 children, mean | Eriksen Flanker Beneficial influence of acute aerobic

2014 Cognitive subjects age 9.7 years old. | Task exercise on cognitive performance in

USA Neuroscience design children was identified. Children
with  lower inhibitory control
capacity may benefit the most from
single bouts of exercise.

Mierau, International Journal | Balanced Acute exercise 10 male preschool | VTS The results indicate  cortical
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2014 of Developmental Cross-over children. Mean inhibition and attenuation of arousal
Germany Neuroscience design age 5.8 years old. in response to visual stimulation
following exercise in young children.
Pindus, Psychological Cross- Physical Activity | 667 adolescents. | Stop Signal Test The results suggest that aerobic
2015 Research sectional (accelerometry) Mean age 15.4 fitness, but not MVPA, was
UK associated with cognitive processing
speed under less  cognitively
demanding task conditions. The
results thus indicate a potential
global effect of aerobic fitness on
cognitive functions in adolescents
but this may differ depending on the
specific task characteristics.
Esteban- Journal of Sports Cross- Physical Activity | 1662 adolescents. | SRA Test of Results showed that vigorous
Cornejo Sciences sectional 13-18.5 years old. | Educational Ability | extracurricular physical activity was
2014 positively associated with cognitive
Spain variables.
Hillman, Pediatrics Randomized Physical Activity | 221 children, 8-9 | Modified Flanker The intervention enhanced cognitive
2014 Clinical Trial years old. Task performance and brain function
USA Color-Shape during tasks requiring  greater
Switch Task. executive control.

Figure 2. Studies characteristics.
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Tests

Characteristics

Woodcock-Johnson Test of

Concentration

The test consists of 19 symbols, five of which must be
matched to an identical criterion symbol. A total of 30 rows
constituted the test. The student matched the criterion picture
symbol by crossing out five identical pictures in each row.
The student’s score is the number of rows with five correct

Cross outs.

A visual odd- ball paradigm

Participant is required to make a button press with the right
thumb as quickly as possible to an infrequently presented

target stimulus.

d2 test

The d2-test is a paper and pencil letter-cancellation test that
consists of 14 lines of 47 randomly mixed letters each (either
d or p). Subjects are instructed to mark, within 20s for each
line, only the letter “d” within a string of letters (“‘d” and “p”).
After 20s there is an acoustic signal, which shows the subjects

to continue with the next line. The test lasts 4.67 min.

Flanker Task

The Eriksen flanker task has frequently been used to examine
interference control which is an individual’s ability to inhibit
task-irrelevant information in the stimulus environment. This
task requires participants to discriminate between central (i.e.,
target) and peripheral (i.e., non target flanker) letters

presented within an array.

Free-recall memory task

The free-recall memory task was a visual test to study the

arousal-induced modulation of memory storage processes.

Psychometric tests

The following tests were used: paced serial addition, size
ordering, listening span, digit span backwards, and digit

symbol encoding.

SRA Test of Educational
Ability

The SRA Test of Educational Ability evaluates verbal
(command of language), numeric (speed and precision in
performing operations with numbers and quantitative
concepts), and reasoning (the ability to find logical ordination

criteria in sets of numbers, figures, or letters) abilities.

SPM Fluid Intelligence Test

The SPM Fluid Intelligence Test is comprised of a given sets
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or series of diagrammatic puzzles exhibiting a serial change in
2 dimensions simultaneously. Each puzzle has a part missing,
which the person taking the test has to finding among the

options provided.

Item and relational memory

paradigm

The paradigm examined memory in successive phases. Each
block included an encoding phase followed by a recognition

phase. Six blocks were included in one paradigm.

Stroop Test

The Stroop Color-Word analyzes Word, Color, and Color-
Word conditions. Participants have 45-seconds each to: (a)
read words in black ink, (b) identify the color of the ink, and
(c) name the color of an incompatible color-word pair (e.g.,
the word blue printed in green ink; requiring the inhibition of
the response to read the word). The number of words read,
after correcting for errors, is recorded as the score and an

interference score is calculated.

Trail Making Test

The Comprehensive Trail Making Test is a visual task
requiring participants to connect circles in numerical and
alphabetical order, by drawing a line from one point to the
next. The object is to connect the dots as fast as possible with
the resulting time being the score. If an error is made during

the process, it must be corrected during the time sequence.

Modified version of a
memory task y Henke et al.
(1997)

Participants complete four task blocks (with a 5Smin rest
period between blocks). Each block consists of 40 face—house
pairings, each consisting of a color picture of a face (male or
female) and a house (from an inside or outside perspective).
On each trial, participants pressed the left button if the face—
house pairing had been previously seen or the right button if it
were a novel pair (i.e., new face and new house). Of the 40
trials in each recognition test, 20 were previously seen pairs

and 20 were novel pairs.

CTB

The CTB subtests were definable as mental tracking tasks

requiring participants to track two or more stimuli or
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associated ideas simultaneously, alternatively, or sequentially
on double or multiple tracking tests involving dividing and/ or
shifting attention. The tests used were paced serial addition
size ordering task, listening span task, digit-span backwards

and visual coding.

IDS

In the Intelligence and Development Scales (IDS) geometrical
forms had to be memorized and recognized from a new set of
forms including color as distractor. In the first step, one
colored geometrical form on a picture was shown that had to
be memorized and recognized on a following picture where
altogether three forms were shown. Thereby the color of the
form changed between the two pictures. Over the following
steps the number of forms that had to be memorized within
one set of forms rose continuously up to the children’s limit.
The child had to point at the correct form(s). For every correct
set of forms, children received one point. The test is stopped

after three consecutive wrong answers.

KHV-VK

The Konzentrations-Handlungsverfahren fiir Vorschulkinder
test consists of 44 cards with familiar pictures, which had to
be sorted into four different boxes. On each card, 12 different
small items were visible. Thereby, children had to recognize if
among these 12 items, they saw a tree, a hair comb, both or
neither of both items. The cards had to be sorted as fast as
possible in the four respective boxes showing the same
pictures of these items: “ a picture of a tree”, “a picture of a
hair comb”, “ a picture of both” and “ a picture without any

items”. Total attention score was based on sorting time and

error quote.

Modified Sternberg task.

A modified Sternberg task asked participants to encode a
memory set containing an array of one, three, or five letters
and press one of two buttons with their thumbs corresponding
to whether a single probe letter was present (right) or absent

(left) in the encoded letter array. They were asked to respond
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as quickly and accurately as possible.

Memory task by Hannula et
al. (2007)

This memory task contains a relational memory condition
(RM) and an item memory condition (IM) divided into eight
study-test blocks.

Modified spatial n-back task

A modified version of the spatial n-back task included six
white-framed boxes. For each trial, an illustrated black and
white cow appeared pseudo randomly inside one of the six
boxes. Participants are instructed to respond as quickly and
accurately as possible. In the first condition with a right button
press when the cow appear in the upper right box and with a
left button press when the cow appear in any of the remaining
five boxes. The nature of the n-back task is to provide a
continuous load on working memory, requiring updating and

reorganization of memory representations.

IGF-M

The Spanish Overall and Factorial Intelligence Test (IGF-M)
questionnaire is an overall measured of cognitive
performance, as well as some specific cognitive dimensions:
non-verbal and verbal abilities, abstract reasoning, spatial

ability, verbal reasoning and numerical ability.

Go, no go task

Five shapes were presented, and participants were instructed
to look at the middle shape. Three task conditions were
included: neutral (-->--, --<--), incongruent (<<><<, >><>>),
and No Go (<<X<<, >>X>>) trials. When the middle arrow
pointed to the left, participants were instructed to press a
button with their left index finger. When the middle arrow
pointed to the right, participants were instructed to press a
button with their right index finger. When the middle shape
was an X, participants were told not to press a button.
Participants were asked to respond as quickly and accurately
as possible. The neutral condition was designed to require less
attention, interference and inhibitory control. The incongruent
condition required attention and interference control to filter

potentially misleading flankers that were mapped to incorrect
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behavioral responses. The No Go condition required subjects

to inhibit a tendency to respond.

PDTP

The Picture Deletion Task for Preschoolers (PDTP) consists
of a booklet of 13 pages. Each of these pages contain an
image of a monkey (PDTP Version A) or a lion (PDTP
Version B) at the top of the page and 15 monkeys or lions
(targets) placed among 45 images of crocodiles, elephants,
zebras, and either monkeys or lions (depending on which one
was serving as the target). These 45 images served as the
distracters. Children were asked to indicate all the targets on a
page and then move on to the next page where they completed
the same process. Each target not indicated was considered a
PDTP omission and each distracter indicated was considered a
PDTP commission. The number of omissions indicates
failures in sustained attention, whereas the number of

commissions represents failures in response inhibition.

TEA-Ch

Three tasks of the Test of Everyday Attention for Children
(TEA-Ch) were selected. Each found to load on a different
aspect of attention in factor analytic studies: the sky search
task; the sky search dual task; and the opposite-worlds task.
Participants are required to identify pairs of identical
spacecraft from a page of visually similar stimuli whilst
ignoring all distracting stimuli and to circle each pair of
identical spaceships. Twenty pairs of spacecraft were identical

from 49 displayed.

CDR

The Cognitive Drug Research (CDR) computerized cognitive
assessment system. For the simple reaction time task, the
word “yes” was presented thirty times in the middle of a
computer screen with varying inter-stimulus intervals and
participants had to press a corresponding button whenever it
was displayed. For the choice reaction time task, thirty trials
were completed where participants were presented with either

the word “yes” or the word “no” displayed on a computer
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screen. The choice of word was selected randomly and there
was equal probability of the stimulus being “yes” or “no” with
varying inter-stimulus interval. Participants had to respond by
pressing the correct corresponding button, inhibiting the
prepotent response and attending to the stimuli. In the digit
vigilance task, participants were presented with a digit in the
middle of the screen, which remained constant, and a second
digit on the left hand side of the screen, which changed at a
rate of 150 per minute. When the digits matched, the
participant had to press a response button. There were 45
targets. Participants had to inhibit responding when the digits
did not match and focus attention on the correct stimuli. Score

was based on reaction time and errors.

VTS

The Schuhfried Vienna Test System (VTS) is a version of the
well-established determination test (DT). It assesses the
participant’s accuracy and reaction speed in situations
requiring continuous, swift and varying responses to rapidly
changing visual and acoustic stimuli for approximately 7-9
min. The test uses fish of 5 different colors appearing on a
pond as visual stimuli. The child reacts to the stimulus as fast
as possible by pressing the button corresponding to the color
of the fish (e.g. blue fish = blue button). In addition, there is
an audio stimulus of a frog croaking in either a high or low
tone. The corresponding buttons on the response panel are
gray and black for high and low tones, respectively. All
stimuli are presented adaptively, meaning the speed of

presentation adapts to the ability level of the child.

Stop Signal Test

The stop signal task measure attention and inhibitory control
and consists of two conditions: a go condition and a stop-
signal condition. The go condition is a dual choice reaction
time (RT) task, which requires a response to a visual stimulus
(either a letter X or a letter O) appearing focally on the

computer screen. Responses to the stimuli were mapped onto
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two response boxes marked X and O. Participants respond
with a right index finger to an X and with a left index finger to
an O. The stimuli X and O were presented randomly.
Participants are presented with 30 trials and instructed to

respond as quickly as possible.

Color-Shape Switch Task.

The color-shape switch task is a measure of cognitive
flexibility, in which children are shown characters of different
shapes (i.e., square, circle) and color (i.e., blue, green), and
are asked to make a single judgment (i.e., homogeneous task
condition) via a button press about either shape or color. Next,
they are asked to flexibly switch their decisions around both
shape and color creating a more difficult decision process

(i.e., heterogeneous task condition).

Figure 3. Cognitive tests commonly used in the studies included in the review.
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Objectively Measured Physical Activity and Cognitive Function in Children: a

systematic review

Abstract

Studies involving children have been focused on the relationship between
physical activity and cognitive functions linking mental and physical health. These
studies usually assess physical fitness and produce conclusions about regular physical
activity, while physical activity levels have not been actually measured. Although
there is an understanding about the importance of the intensity of physical activity to
cognitive functions in many studies, they identified that this fact is not yet quiet
explored. This systematic review aimed to identify the literature about objectively
measured physical activity by accelerometer and cognitive function in children,
important period for cognitive development and adoption of an active lifestyle. It was
conducted a bibliographic research in four databases of literature Google Scholar,
MEDLINE/PubMed, Scielo and Lilacs. The search procedure identified fifteen
studies from the last five years. Results presented mixed associations concerning
cognitive performance, achievement and functioning. Future studies should consider
apply similar methodology protocol to evaluate this complex relationship and enable

fair comparison.
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Background

Physical activity (PA) practice during childhood contributes to human health
development and aerobic fitness has been associated with improved cognitive
function (CF) (Chaddock, Erickson, Prakash, VanPatter, et al., 2010; C. H. Hillman,
Castelli, & Buck, 2005) (Chaddock et al., 2012; Moore et al., 2013) and success in
life (Diamond, 2013). An active lifestyle during childhood is also suggested to
promote protective effects on brain health across the lifespan (Charles H. Hillman et
al., 2014). The developing brain represents a great opportunity to stimulate cognitive
control and there is evidence showing that being physically active during this period
increases the probability of being active during adulthood (Azevedo, Aratjo, Silva, &
Hallal, 2007). That is why PA should be promoted in order to improve, not just the
CF and achievement, but an active lifestyle.

Some studies involving children have been focused on the relationship
between PA and CF, more specifically; studies analyzed the effects of fitness
(Chaddock, Erickson, Prakash, Kim, et al., 2010; Chaddock, Erickson, Prakash,
VanPatter, et al., 2010; Chaddock, Hillman, Buck, & Cohen, 2011; Laura Chaddock
et al,, 2012; Irene Esteban-Cornejo et al., 2014), acute and prolonged exercise
(Castelli, Hillman, Hirsch, Hirsch, & Drollette, 2011; C. H. Hillman, Pontifex, et al.,
2009; Mierau et al., 2014; Niederer et al., 2011), moderate-to-vigorous physical
activity intensities (Dominika M. Pindus et al., 2015), sports activity (Ruiz et al.,
2010), extracurricular PA physical education classes (Ardoy et al., 2014) on executive
functions.

Executive functions are interpreted as cognitive abilities (Meyer & Kieras,

1996; Norman & Shallice, 1980). There are three main executive functions: inhibition
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and interference control; working memory and; cognitive flexibility (Lehto, Juujérvi,
Kooistra, & Pulkkinen, 2003; Miyake et al., 2000). Out of these, reasoning, problem
solving and planning abilities are build (Collins & Koechlin, 2012; Lunt et al., 2012).
The development of executive functions happen very fast before eight years old, that
phase is most vulnerable to environmental stimulation (Zelazo & Carlson, 2012)
(Garon, Bryson, & Smith, 2008).

Positive associations between PA and academic achievement in youth has
been well established in reviews, stating that school PA is not detrimental to academic
performance (Benjamin & Jennifer, 2003; Chaddock, Pontifex, Hillman, & Kramer,
2011; Coe, Pivarnik, Womack, Reeves, & Malina, 2006; Esteban-Cornejo, Tejero-
Gonzalez, Sallis, & Veiga, 2015). Cross-sectional studies about PA and CF show that
higher fitness children present greater allocation of attention and faster cognitive
performance than lower fitness children (Eric S. Drollette et al., 2014; C. H. Hillman
et al., 2005). Also, that high levels of aerobic fitness in children can positively impact
brain areas involved in learning, cognitive control and memory (Chaddock, Erickson,
Prakash, Kim, et al., 2010; Chaddock, Erickson, Prakash, VanPatter, et al., 2010);
(Chaddock, Erickson, Prakash, Kim, et al., 2010) Moreover, higher fitness children
are less variable in their reaction time and are able to maintain a high level of
response accuracy, but the same is not observed for response speed (Moore et al.,
2013). This data suggest that higher fitness children are better at modulating cognitive
control processes compared to lower fitness children. Besides that, active commuting
to school and participating in multiple, organized vigorous extracurricular activities
and participating in physical sports activities during leisure time may positively

influence cognitive performance (Budde, Voelcker-Rehage, Pietrayk-Kendziorra,
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Ribeiro, & Tidow, 2008; Irene Esteban-Cornejo et al., 2014; Martinez-Gomez et al.,
2011).

Intervention studies exhibit results from a variety of methods. Aerobic fitness
is associated with response accuracy, attention and in the majority of the studies it is
also associated with inhibitory control (E. S. Drollette, Shishido, Pontifex, & Hillman,
2012; C. H. Hillman, Buck, Themanson, Pontifex, & Castelli, 2009; Kamijo et al.,
2011). Response speed, working memory and reaction time are divided in terms of
association, but participation in prolonged PA is positively associated with response
speed and working memory and analyses of behavioral data revealed that higher
fitness participants have significantly faster reaction times (Hogan et al., 2013; Moore
et al., 2013). The data suggest that physical fitness and acute exercise might enhance
cognition by increasing functionality of attention system and by presenting a more
effective cognitive control processes. Also, it was found that coordinative exercises
lead to a facilitation of neural networks and PA between lessons can positively
influence fluid intelligence of youth (Budde et al., 2008). Additionally, team games
activities and increased aerobic fitness can influenced measures of memory (Pesce,
Crova, Cereatti, Casella, & Bellucci, 2009). Likewise it has been suggested that
increasing PE classes in number and especially the intensity of sessions would have
positive effects on cognition and achievement.

Although there is an understanding about the importance of the intensity of PA
to CF in many studies, they identified that this fact is not yet quiet explored. Results
from systematic reviews about PA and CF in children showed that most studies have
limitations about cross-sectional design, small sample sizes; failure to take account of
confounders and; self-reported PA measurement - showing recall bias, mixed results

and lower validity than objective measures (Benjamin & Jennifer, 2003; Coe et al.,
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2006; Irene Esteban-Cornejo et al., 2015).

Despite that construct about benefits of aerobic fitness to CF, aerobic fitness is
partly determined by genetics (Bouchard, Blair, & Haskell, 2012) and just moderately
associated to daily PA (Dencker & Andersen, 2011). Results from physical fitness
have producing conclusions about regular physical activity, while physical activity
levels have not been measured. Thus, authors claim that little evidence exists about
CF and daily PA and mainly prospective studies with more objective measures could
assist to mature the relationship between PA and CF in youth attempting to establish
the typical activity pattern; what could improve and what could detract CF and
achievement (Irene Esteban-Cornejo et al., 2014; 1. Esteban-Cornejo et al., 2015;
Martinez-Gomez et al., 2011; Dominika M. Pindus et al., 2015; Pindus et al., 2016;
Ruiz et al., 2010). Accelerometer is a valid device that is used to access PA objective
measures, it detects the acceleration of body movements and assists in evaluation of
associations between PA behaviors and health in children as well (Romanzini et al.,
2014).

The aim of this systematic review was identify the literature about objectively
measured physical activity by accelerometry and cognitive function in children,

important period for cognitive development and adoption of an active lifestyle.

Methods

It was conducted a bibliographic research in four databases of literature
Google Scholar, MEDLINE/PubMed, Scielo and Lilacs and it was used the following
terms: Accelerometer, Accelerometry, Objectively Measured Physical Activity,

Cognitive Function, Cognitive Performance, Cognitive Development, Children and
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Childhood. 1t was considered papers published between 2013 and 2018, in English
and performed in humans. Studies about protocol, rationale, design and methods;
reviews, pilot studies; developed with obese children sample; about social support,
behavior, nutrition, sedentary time as only exposure variable; attention-
deficit/hyperactivity disorder (ADHD); developmental coordination disorders
patients; or any other health conditions were not included. It was included just studies
using objectively measured PA by accelerometer.

Papers were identified and screened by two reviewers. Disagreements about
study permanence were analyzed by both authors until a decision were taken. Studies
quality was evaluated by Hawker checklist. Firstly, title papers were recognized, after
that, a selection of abstracts was made and those who achieve all inclusion criteria
were essentially studied. This review was submitted on Prospero and the registration
number is: CRD42018088870 - https://www.crd.york.ac.uk/prospero/.

It was found 659 results of potentially relevant papers. The flowchart of paper
selection process is shown in figure 1 and expose numbers of articles identified,
assessed for eligibility and included in the study according to the PRISMA-statement

guidelines (Moher, Liberati, Tetzlaff, & Altman, 2009).

Results

The search procedure identified fifteen studies. The age range evaluated in
these studies was 6 to 18 years old. The studies were realized in USA, Norway,
Spain, Denmark, UK, Finland, Netherlands and France. There was just one study
realized in a cohort from Brazil (I. Esteban-Cornejo et al., 2015). Studies with

developing populations assessing daily accumulation PA and cognition are warranted
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(D. M. Pindus et al., 2015).

Considering the design, the majority of the studies were cross-sectional. A
variety of tests were applied in the data collection of the studies, different
accelerometer types were used and devices were worn on right hip, wrist, lower back
and right thigh. Wear time, cut points and other accelerometry settings are presented
in figure 2.

The cross-sectional study from Syvidoja et al. (2014) examined how
objectively measured physical activity is associated with cognitive functions in 224
children from Finland with mean age 12.2 years. Memory, executive functions and
attention were evaluated with the Cambridge Neuropsychological Test Automated
Battery (CANTAB). High levels of objectively measured MVPA were associated
with good performance in attentional reaction time test, however pubertal timing,
motor skills and fitness were not assessed as covariates (Syvaoja, Tammelin, Ahonen,
Kankaanpaa, & Kantomaa, 2014).

The cross-sectional design used by Van der Niet et al. (2014) examined
associations between objectively measured daily physical activity and executive
functioning in eighty primary school children, mean age 8.9 years. It was applied the
Stroop test for inhibition, Visual Memory Span test for working memory, and the
Trailmaking test for cognitive flexibility and the Tower of London to test planning
ability. Significant small to moderate correlations were found between the total
volume of PA, MVPA and planning ability (van der Niet et al., 2015).

Van Djik et al. (2014) performed a cross-sectional study and analyzed the
association between objectively measured active commuting to school and cognitive
performance on d2 test (attention and processing speed) and school grades (Dutch,

mathematics and English) in 270 Dutch students mean age 13.4 years. Active

69



commuting to school was not associated with cognitive performance and academic
achievement, but it was positively associated with attention in girls only. These
analyses took account for sex, academic year, school level, ethnicity and BMI (Martin
L. Van Dijk, De Groot, Van Acker, Savelberg, & Kirschner, 2014).

In another study from the same sample, Van Djik et al. (2014) analyzed 255
participants in a cross-sectional design, mean age 13.02 years. It was evaluated daily
PA measured by accelerometer, it was also used school grades to measure academic
achievement (Dutch, mathematics and English) and it was applied the same test of
attention to explore whether the association was mediated by executive function.
Results were controlled for sex, nationality, socioeconomic status (SES), body mass
index (BMI), cardiovascular fitness, depressive symptoms, and self-esteem. No
significant association between total PA and MVPA and academic achievement was
found overall, but total PA and MVPA were negatively associated with academic
achievement in grade 7, and in grade 9, total PA and MVPA were positively
associated with mathematics performance (M. L. Van Dijk, De Groot, Savelberg, Van
Acker, & Kirschner, 2014).

The cross-sectional design used by Vanhelst et al. (2016) assessed the
relationship between objectively measured PA and attention capacity in 273
adolescents, mean age 14.02 years. Attention was significantly and positively
associated with longer time spent mainly in moderate intensity activities. In MVPA it
was found association too, but in vigorous activities it was not associated. The
association took account age, BMI, sex, educational level from parents, center, fat
mass, and aerobic fitness level (Vanhelst et al., 2016).

Cross-sectional study from Domazet et al. (2016) evaluated a convenient

sample of 568 students in Denmark. Mathematic performance was assessed by a
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customized test and inhibitory control was assessed by a modified Eriksen flanker
task. First quartile of total volume of PA was related to mathematic score in non-
cyclists. Second quartile of total volume of PA was related to reaction time in non-
cyclists. Cyclists had better mathematic scores in the second and third quartile of
MVPA compared to the least active portion. Cyclists and non-cyclists had significant
better interference scores on accuracy on the second quartile of MVPA compared to
least active quartile. However no significant associations were found regarding
reaction time. Covariates were BMI, pubertal development, and information on
special teaching, socioeconomic status, and information on breakfast consumption
(Domazet et al., 2016).

Pindus et al. (2016) analyze objectively measured PA in a cross-sectional
study with 74 children, mean age 8.63 years. Inhibitory control was measured with a
modified Eriksen flanker task (reaction time and accuracy) and academic achievement
was assessed with Kaufman Test of Educational Achievement (reading, mathematics,
and spelling). Analyses were controlled for aerobic fitness and 1Q. MVPA was not
related to cognitive control or academic achievement variables irrespective of aerobic
fitness and 1Q (Pindus et al., 2016).

The cross-sectional study from Huang et al. (2017) examine the association
between objectively measured PA and peripheral serum levels of brain derived
neurotrophic factor (BDNF) in 415 adolescents, men age 14.1. Analyses were
adjusted for age, puberty, BMI and wear time. Mean physical activity and MVPA
were negatively associated with serum BDNF in boys. In girls, mean physical activity
and MVPA were not associated with serum BDNF (Huang et al., 2017).

Booth et al. (2013) aimed to test 4755 students for cross-sectional (at age 11)

and longitudinal associations (13 and 16 years) between objectively measured PA,
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mainly MVPA, and academic attainment in adolescents. It was found that higher
MVPA measured at 11 was associated with higher subsequent attainment (English,
Maths and Science) measured at ages 11, 13 and 16 years. This association was
controlled for total volume of PA, age, birth weight, gestation, age of mother at
delivery, mother’s oily fish intake during pregnancy, maternal smoking in the first 3
months of pregnancy, weight status, expressed as a body mass index (BMI) Z score;
pubertal status, ethnicity and socioeconomic status (Booth et al., 2014).

In another study Booth et al. (2013) explores the relationship between
executive attention and objective measures of physical activity in the same large birth
cohort. Valid measurement of physical activity by accelerometry was taken at age 11
Attention was evaluated by the Test of Everyday Attention for Children (TEA-Ch) at
11 years and by the Cognitive Drug Research (CDR) computerized cognitive
assessment system at 13 years. The same confounders used in the previous study were
taken account. At ages 11 and 13, total volume of PA predicted decreased
performance. However it was found that MVPA predicted an improvement of
attentional performance in boys after controlling for confounders. In girls, total
volume of PA decreased performance whereas MVPA, and percentage of time spent
in MVPA, predicted improved performance (Booth et al., 2013).

Aggio et al. (2016) investigated 8462 participants at 7 and 11 years of age.
Objectively measured PA at 7 years of age was associated with cognition at 11 years
of age. The British Ability Scale was applied to assess verbal abilities. MVPA was
not associated with cognitive function four years later. Specifically, in girls, MVPA
was negatively associated with cognitive function. Objectively measured light PA was
inversely associated with cognition and no associations were observed regarding

MVPA. Analyses were adjusted for ethnicity, maternal age, maternal qualifications,
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income, smoking status during pregnancy, and Strengths and Difficulties
Questionnaire score (Aggio, Smith, Fisher, & Hamer, 2016).

Cross-sectional and longitudinal associations considering PA and executive
function in youth were examined by Wickel (2017). Accelerometry data were
assessed at 9 and 15 years, while executive function (inhibition, working memory,
and fluid intelligence) were assessed at 15 years. Inhibition was assessed with a
modified version of the impulse control subscale adopted from the Weinberger
Adjustment Inventory (WAI). Working memory was evaluated using Operation Span
(OSPAN). The tower of London was administered to assess executive functioning too
(i.e., inhibition, working memory, and cognitive flexibility) and is synonymous with
fluid intelligence. The analyses were adjusted for ethnicity, accelerometer wear time,
BMI z-score, and socioeconomic status. Childhood MVPA was unrelated with
adolescent executive function. Increased levels of light and moderate PA and MVPA
predicted lower levels of working memory at 15 years. Cross-sectional data at 15
years revealed opposing associations between PA intensities and executive function.
PA intensities (light, moderate, vigorous PA, or MVPA) were inversely related across
executive function tasks (Wickel, 2017).

The aim of the longitudinal study from Esteban-Cornejo et al. (2014) was to
verify the association between objectively measured physical activity and academic
performance in a sample of 1778 children and adolescents, mean age 10.5 years.
Physical activity was inversely associated with all academic performance indicators
(school grades from mathematics, language and an average of these two) after
adjustment for potential confounders, including gestational age at the time of delivery,
birth weight, BMI and fitness (cardiorespiratory and motor) (I. Esteban-Cornejo et al.,

2014).
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The longitudinal study from Pindus et al. (2015) sought to evaluate the
relation of daily MVPA and cognitive processing (attention and inhibitory control)
controlling for the effects of aerobic fitness in 667 adolescents with mean age 15.4
years. Daily MVPA was not significantly related to cognitive processing speed or
variability of cognitive performance (Dominika M. Pindus et al., 2015).

Esteban-Cornejo et al. (2015) performed a longitudinal study with 3245
participants and presented associations between Self-reported PA at 11, 15, and
objectively measured PA at 18 years of age and cognitive performance at 18 years of
age. Cognitive performance was evaluated using the Wechsler Adult Intelligence
Scale — short form. Sex, body mass index (BMI), birth weight, maternal schooling at
birth and family income at birth were the confounding variables included. Other
confounding factors (i.e., pubertal status, physical fitness, parental cognitive status, or
ethnicity) were not available. Results show that at 11 years of age, participants in the
middle tertile of self-reported PA had a 1.03 score higher than those in the lowest
tertile. Self-reported PA at 15 years of age was unrelated to cognitive performance at
18 years of age. Data from the cross-sectional analysis showed that those in the
highest MVPA tertile presented lower cognitive performance scores (I. Esteban-

Cornejo et al., 2015).

Discussion

Objectively measured PA was associated with a wide range of cognitive

outcomes across studies explored in this review. It was investigated effects of PA

over attention, planning ability, inhibition (reaction time and accuracy), working

memory and academic achievement. It is valid to highlight that accelerometers
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provide objective measurements of PA and compared to self-reported instruments
they present superior validity (Adamo, Prince, Tricco, Connor-Gorber, & Tremblay,
2009). Still accelerometers cannot accurately distinguish between activities (Chillon
et al., 2010). Accelerometers are used to objectively measure physical activity in a
certain period of time providing, with bigger accuracy, different activity intensities as
a result (Puyau, Adolph, Vohra, Zakeri, & Butte, 2004).

Regarding attention capacity, mixed results were found. In the study of
Syvéoja et al. (2014) MVPA was associated with good performance in attentional
reaction time test (Syvaoja et al., 2014). Besides, in the study of Vanhelst et al. (2016)
MVPA also had significant positive effect on the attention capacity test, but vigorous
PA had not the same effect (Vanhelst et al., 2016). The authors supported the notion
that vigorous PA could produce greater fatigue, decreasing attention capacity.
Variables like pubertal timing, motor skills and fitness were not assessed as covariates
in the first study mentioned, and authors acknowledged the lack of difficult of
cognitive tests applied regarding a 12 years age sample (Syvaoja et al., 2014). On the
other hand, daily MVPA was not associated with attentional control in the study of
Pindus et al. (2015), but the validity of the stop-signal task limits the conclusions
since the task did not allow for adequate assessment (Dominika M. Pindus et al.,
2015).

In another study, active commuting to school was positively associated with
attention and processing speed only in adolescent girls, but this association was weak
(Martin L. Van Dijk et al., 2014). Besides that, it was used as sample from just one
secondary school, preventing to state an overview of the findings. Associations were
also not observed between objectively measured PA on mathematic performance and

inhibitory control (Domazet et al., 2016). However, a major limitation of this study
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was that the accelerometers were placed on the hip, which limits the ability to capture
activities, such as cycling (Chillon et al., 2011). This kind of activity turns to be
underestimate (Trost, Pate, Freedson, Sallis, & Taylor, 2000). And a mixed model
regression was performed stratifying participants by bicycling status. Furthermore,
conclusions regarding causality cannot be drawn for cross-sectional studies. In a
longitudinal study, complex associations were found considering objectively
measures variables (total PA and MVPA) and sex, but higher MVPA was associated
with better attentional performance at both 11 and 13 years, mainly in boys (Booth et
al., 2013).

In another study of Van Djilk et al. (2014) a positive association was found
between total PA and attention. Concerning academic performance, no significant
dose—response association between PA and academic achievement was found in this
study. However, results cannot be generalized as sample used was from just one
secondary school (M. L. Van Dijk et al., 2014). Another cross-sectional study found
negative associations showing that objectively measured PA may influence academic
performance during both childhood and adolescence, but the association presented
was negative and very weak and it was used a convenience sample (I. Esteban-
Cornejo et al., 2014). In the study of Aggio et al. (2016) objectively measured light
physical activity was also inversely associated with verbal abilities (Aggio et al.,
2016).

In the study of Pindus et al. (2016) MVPA was also not related to cognitive
control (inhibitory control and working memory) or academic achievement variables
irrespective of aerobic fitness and 1Q (Pindus et al., 2016). In the study of Booth et al.
(2013) it was found that higher MVPA at 11 was associated with higher subsequent

attainment (Booth et al.,, 2014). Findings suggest a long-term positive impact of
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MVPA on academic attainment in adolescence. However a restricted range of
habitual PA and cut points were used and according to authors the ‘dose—response’
associations between objectively measured physical activity and academic attainment
could be different if another cut point had been employed. Results from Wickel
(2017) suggest that PA may predict a decline to executive function (inhibition,
working memory, and fluid intelligence) (Wickel, 2017). On the contrary, in another
study total volume of physical activity, which consisted mostly of light intensity PA
was related to executive functioning considering planning ability, inhibition and
working memory (van der Niet et al., 2015).

Data from cross-sectional analysis of Esteban-cornejo et al. (2015) suggested
that higher amounts of MVPA and total PA were associated with lower cognitive
performance evaluated by 1Q (I. Esteban-Cornejo et al., 2015). Huang et al. (2016)
found that higher physical activity is associated with lower serum BDNF in boys and
not associated in girls (Huang et al., 2017).

In conclusion, results about objectively measured PA presented mixed
associations concerning cognitive performance, achievement and functioning. Future
studies should consider simplify methodology and accelerometer data analyses
protocol to evaluate this complex relationship and enable fair comparison and

judgment.
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Author/publication Design Participants Cognitive tool Main results
year
Booth Cross-sectional | 4.755 students at TEA-Ch; MVPA was associated with better executive
2013 and Longitudinal | 11 and 13 years CDR. function performance in adolescent, but
old. results were not uniform across all tasks
administered.
Booth Cross-sectional | 4.755 students at | General Certificate | It was found that higher MVPA measured at
2013 and Longitudinal 11,13 and 16 of Secondary 11 was associated with higher subsequent
years old. Education - GCSE attainment.
grades.
Esteban-Cornejo Longitudinal 1.778 children School grades. Objectively measured PA was inversely
2014 and adolescents associated with all academic performance
mean age 10.5 indicators.
years old.
Syviéoja Cross-sectional 224 children CANTAB; PRM; MVPA was associated with good
2014 mean age 12.2 SSP; IED; RTI; performance just in the reaction time test
years old. RPV. and it was not associated with other
measures of cognitive functions.
Van Der Niet Cross-sectional | 80 children mean | Stroop test; Visual Total volume of PA was associated with
2014 age 8.9 years old. | memory span test; better planning ability. A significant
Trail making test; moderate correlation was found between
tower of London. time spent in MVPA and planning ability.
Vandjik Cross-sectional 270 students d2 test of attention; | Objectively measured active commuting to
2014 mean age 13.4 symbol digit school was not significantly associated with
years old. modalities test; cognitive performance and academic
school grades. achievement, overall.
Pindus Cross-sectional 667 adolescents Stop-signal task. MVPA was not significantly related to
2014 mean age 15.4 cognitive processing speed or variability of
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years old.

cognitive performance.

Vandjik
2014

Cross-sectional

255 students
mean age 13
years old.

d2 test of attention;
school grades.

It was found no significant dose—response
association between MVPA and academic
achievement. MVPA was not significantly
associated with executive functioning, but
total PA was positively associated with
executive functioning.

Esteban-Cornejo

Longitudinal

3235 participants
evaluated at 11,

Wechsler Adult
Intelligence Scale

Objectively measured PA at 18 year showed

that those in the highest MVPA tertile

2015
15 and 18 years presented lower cognitive performance as
old. compared with those in the lowest tertile.
Domazet Cross-sectional 568 students Eriksen flanker It was not found a positive association
2016 mean age 12.9 task between total level of PA and mathematic
years old. performance.
Vanhelst Cross-sectional 273 adolescents | d2 test of attention | Attention capacity test performances were
2016 mean age 14.2 significantly and positively associated with
years old longer time spent in MVPA in free-living
conditions.
Wickel Longitudinal 913 participants Weinberger Relatively lower levels of working memory
2016 were evaluated at Adjustment at 15 years were predicted from increased
9 and 15 years Inventory (WAI); | levels of light PA, moderate PA, and MVPA
old. Operation pan from 9 to 15 years.
(OSPAN); The
tower of London.
Pindus Cross-sectional | 74 children mean Eriksen flanker No significant associations were found
2016 age 8.6 years old. task; Operation between MVPA and inhibition, working
Span Task; memory, or academic achievement.
Kaufman Test of
Educational
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Achievement

Aggio Longitudinal 8462 children British Ability Objectively measured light PA was
2016 were evaluated at Scales inversely associated with cognition. MVPA
7 and 11 years was inversely associated with cognition just
old. in girls.
Huang Cross-sectional | 415 adolescents Serum BDNF Mean PA and MVPA were negatively
2016 mean age 14.1 levels were associated with serum BDNF in boys. Mean
years old. analyzed. PA and MVPA were not associated with

serum BDNF in girls.

Figure 2. Studies characteristics.
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Author/publication Accelerometer Wear Time Epoch Non-wear time Valid data Cut points
year model
Booth GTIM ActiGraph - 7 consecutive days 60s 10 minutes of zero At least 3 days and Mattocks et al.
2013 hip counts or more. (10hr/day wear time). (2007)
Booth GTIM ActiGraph - 7 consecutive days 60s 10 minutes of zero At least 3 days Mattocks et al.
2013 hip counts or more. (10hr/day wear time). (2007)
Esteban-Cornejo GTIM, GT3X and 7 consecutive days 10s 60 minutes of zero At least 3 days Freedson et al.
2014 GT3X+ ActiGraph — | removing it during counts and an allowance | (10hr/day wear time). (2013)
lower back sleep and water- of up to 2 consecutive
based activities. minutes
Syvioja GTIM and GT3X 7 consecutive days 10s 30 minutes of zero At least 3 days Evenson et al.
2014 ActiGraph - hip counts. (>8hr/day wear time). (20060
2 weekdays and 1
weekend day.
Van Der Niet GT3x+ ActiGraph - 7 consecutive days 10s Data were below a valid | At least 3 weekdays Pulsford et al.
2014 hip except during activity floor of 10 and 1 weekend day (2011)
swimming or counts/min for 20 (9hr/day wear time).
bathing consecutive minutes.
Vandjik ActivPAL3 - thigh At least 4 days to 15s Because the At least 3 valid Trost et al.
2014 measure habitual accelerometer was taped | weekdays (24hr/day (2005)
active commuting to at the thigh of the wear time).
school activity. students, non-wear time
was not an issue.
Pindus GTIM ActiGraph - 7 consecutive days 60s 60 consecutive minutes At least 4 valid days Troiano et al.
2014 hip of zero counts allowing | (10hr/day wear time). (2008)
for 2 min of non-zero Freedson et al.
interruptions. (1998)
Vandjik ActivPAL3 - thigh At least 4 days 15s Because the At least 4 valid days Trost et al.
2014 accelerometer was taped | (24hr/day wear time). (2005)

at the thigh of the
students, non-wear time
was not an issue.
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Esteban-Cornejo | GENEActive - Wrist | 4-7 free-living days 5s 60-min windows with At least 2 valid days. | Hildebrand et al.
2015 15-min moving (2014)
increments.
Domazet GT3X and GT3X+ At least 8 2s 30 consecutive minutes At least 4 valid days Evenson et al.
2016 ActiGraph - hip consecutive days — of zero counts. (10hr/day wear time). (2008)
waking hours only
Vanhelst GTIM ActiGraph— | 7 consecutive days 15s 20 minutes of zero At least 3 valid days Ekelund et al.
2016 lower back counts or longer. (8hr/day wear time) (2007)
Riddoch et al.
(2004)
Wickel GTIM ActiGraph 7 consecutive days - 20 consecutive minutes At least 4 days. Evenson et al.
2016 of zero counts Weekdays accounting (2008)
for 10hr and weekend Trost et al.
days accounting for (2011)
8hr of activity per day.
Pindus wGT3X+ ActiGraph | 7 consecutive days 15s 60 consecutive minutes 3 valid days Trost et al.
2016 - waist of zero counts allowing (>10 hr/day wear (2002)
for 2-minute time).
interruptions.
Resaland GT3X+ ActiGraph - | 7 consecutive days 10s >20 minutes of zero 4 valid days Evenson et al.
2016 hip except during water- counts. (>8hr/day wear time (2008)
based activities or accumulated and wear Trost et al.
while sleeping time of >3hr/school (2011)
day accumulated)
Aggio GTIM ActiGraph— | 7 consecutive days 15s >20 minutes of zero At least 2 valid days Pulsford et al.
2016 waist counts. (>10hr/day wear (2011)
time).
Huang GT3X and GT3X+ 7 consecutive days 10s >60 consecutive minutes | 4 days, 1 weekend day | Evenson et al.
2016 ActiGraph - hip of zero counts. (10hr/day wear time). (2008)

Figure 3. Accelerometry settings pattern.
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Objectively measured Physical Activity, Sedentary Time, Extracurricular

habits and IQ in 7 to 8 years old children.

Abstract

The relationship between physical activity and cognitive function is the topic
of many studies with children, but the results are mixed in terms of different cognitive
factors, physical activity exposures and tests applied. Existent studies identified that
objectively measured PA should be more explored to further help elucidate this
results. Objectively measured PA assessed by accelerometer provides accurate time
spent in free-living daily PA. Another theme, which is called for more attention, is the
influence of sedentary behavior and extracurricular habits on cognitive function. The
aim of this study was evaluated objectively measured PA, sedentary time and I1Q.
Since it is important to identify influential factors of executive function during the
formative years, extracurricular habits were investigated too. It was conducted a
cross-sectional study in 609 children at 7 and 8 years of age from Pelotas, Brazil.
WASI scale was applied to evaluate intelligence; total 1Q, verbal IQ and execution 1Q
were considered. Reading practice was associated with verbal and execution IQ and
extracurricular physical activities were associated with execution 1Q. Accelerometer
analyses indicate an inversely association between sedentary time, total and execution
IQ. Light and moderate PA was inversely associated with execution IQ and vigorous
PA was not associated with IQ. Significant and inversely associations were found in
the crude and multivariable analyses between sedentary time, physical activity and
cognitive function which are in line with previous studies showing that this

relationship is more complex than previously assumed.
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Background

Besides health benefits of Physical Activity (PA) during lifespan;
physiological assistance and protection from the development of several chronic and
cardiovascular diseases like obesity, diabetes, depression and hypertension, PA is
studied to improve behavior, brain structure and cognitive functioning at the systemic,
molecular, and cellular levels during youth (Benjamin & Jennifer, 2003; C. H.
Hillman, Erickson, & Kramer, 2008; Strong et al., 2005). The landscape involving
Physical Activity (PA) and brain structure and functioning suggests several
mechanisms to justify this relationship including the effect of increased cerebral blood
flow and necessary nutrients, such as oxygen and glucose, increased BDNF
concentration in brain regions involved in cognitive processes, neurotransmitter
availability such as norepinephrine and endorphins, synaptic plasticity stimulation and
altered arousal levels as consequence of PA practice. Childhood and adolescence are
periods of life when the brain has profound plasticity and changes in both structure
and function occur (Brosse et al., 2002; Heijnen et al., 2015; Kramer et al., 2006;
Vivar, Potter, & van Praag, 2013).

The relationship between PA and Cognitive Function (CF) is the topic of
many studies with children, but the results are mixed in terms of different cognitive
factors, physical activity exposures and tests applied. Existent studies identified that
objectively measured PA should be more explored (Irene Esteban-Cornejo et al.,
2014; 1. Esteban-Cornejo et al., 2015; Martinez-Gomez et al., 2011; Dominika M.
Pindus et al., 2015; Pindus et al., 2016; Ruiz et al., 2010). Objectively measured PA
assessed by accelerometer provides accurate time spent in free-living daily PA,
although it is not possible distinguish activities through accelerometer data when
comparing to self-reported instruments, accelerometers deliver superior validity
(Adamo et al., 2009; Chillon et al., 2010). Accelerometers are used to objectively
measure physical activity in a certain period of time providing different PA intensities
(Puyau et al., 2004).

Another topic is the influence of sedentary behavior on CF. There is a concern
about excessive media use. The theory about this behavior states that it could be
associated with lower cognitive function in children. An expressive amount of time
spend in front of the screen has been linked to a high risk of development of attention

and learning difficulties and reduced verbal memory performance (Dworak, Schierl,
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Bruns, & Struder, 2007; Johnson, Cohen, Kasen, & Brook, 2007; Weis &
Cerankosky, 2010). On the other hand, some data supports the notion that certain
sedentary habits like reading time would contribute to a better performance in a
variety of CF. Diverging research results indicates that the association of sedentary
behavior and cognition is more complicated than previously believed and needs
clarification. Accelerometers are commonly applied to evaluate PA patterns, but this
device is also able to capture sedentary behaviors like reading, studying or screen
time (Wickel, 2017).

There are also studies about time spent in Physical Education (PE) and its
effects on academic success showing that children and adolescents who attend PE
classes turn to achieve better grades and performance in language, math and science
tests (Booth et al., 2013; Coe et al., 2006). However, PE classes, school PA, school
sports are diminishing with time and one reason for that is a general thought
concerning the negative effects it could cause in classroom behavior, wellbeing and
academic attainment (Ruiz et al., 2010; Travlos, 2010). Studies actually suggest that
PE classes, school PA or school sports are not detrimental to academic attainment and
on-task behavior during academic instruction and may facilitate intellectual
developmental mechanisms, learning and memory (Booth et al., 2013; Travlos, 2010).
The moment children and adolescents spent in daily school activities could be a great
opportunity to accumulate PA in regular PE classes and extracurricular physical
activity (EPA). Extracurricular physical activities are considered those practiced
before or after school regular learning shift. These classes are also organized,
systematized, structured, have a certain frequency and duration previously determined
and could promote beneficial effect on cognitive skills and attitudes (Irene Esteban-
Cornejo et al., 2015). Thus, EPA could assist to increase volume of daily PA without
risk of decreasing academic performance, it may offer a way to reduce disruptive
behavior at classroom and dropout from educational programs, it would enhance level
of physical fitness and also increase the capacity to develop emotional regulation
skills. EPA could assist to increase daily physical activity levels, which are
interconnected to a higher cognitive performance in these ages (Trudeau & Shephard,
2008).

Studies involving aspects that could improve intelligence have substantial
roles in terms of human development. Demographic characteristic and parental

education and personality are associated with better scores in academic tests (Plomin,
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2011). Genetic influence, environmental effects and mechanisms are important to
intelligence abilities as well (Deary, 2012; Plomin, Haworth, Meaburn, Price, &
Davis, 2013). Reading has implications for the development of a wide range of
cognitive capabilities (Stanovich & Cunningham, 1998). Volume and exposure to
reading are theorized as contributors and predictive factors of children’s verbal
intelligence promoting higher scores on general academic tests (Ritchie, Bates, &
Plomin, 2015; Stanovich & Cunningham, 1998). Reading ability is a cognitive
process that involves monitoring environmental and behavioral influence and the act
of parents, teachers and children together (Benson & Haith, 2010). It is important to
identify influential factors of executive function during the formative years (A.
Diamond & Lee, 2011) since cognitive changes may be attributed to neurobiological,
psychosocial, and/or behavioral mechanisms (Lubans et al., 2016).

The aim of this cross-sectional study was evaluate objectively measured PA
and sedentary time, extracurricular physical activity, identify parent’s habit of reading
for their children, children reading behavior accessed by questionnaire and cognitive

functioning by IQ in children with 7 to 8 years old from Pelotas, southern Brazil.

Methods

It was conducted a cross-sectional study in 609 children belonging to twenty
public schools sorted arbitrarily from the city of Pelotas, southern Brazil. It was
carried out a random sampling process that stratified schools by size and
neighborhood. Inclusion criteria comprehend all children registered in the chosen
schools with 7 and 8 years of age. Children were excluded in case of incapacity to
answer and understand questionnaires due to any clinical condition. The Ethical
Committee of Catholic University of Pelotas approved this study. Protocol number
was 843.526.

Data collecting started by the following steps: contact with public
educational union of the city; selected schools were invited to participate and; parents
or legal guardians received informed assent and consent. After this first approach, a
questionnaire was applied for social, anthropometric, demographic, reading
characteristics and EPA as well as the WASI scale was administrated to measure 1Q.

Reading characteristics was questioned for parents: Do you read for your child to
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sleep? Do your child read books, magazines or comics every day? Extracurricular
physical activities were collected by a question for parents too: Do your child
participates in extracurricular physical activities?

WASI scale is a wide well-known test applied in clinical and also in research
areas. This instrument evaluates intelligence in individuals aged from six to eighty-
nine years old. It is composed by four sub-tests; vocabulary, cubes, similarities and
matrix reasoning which estimates many cognitive aspects like verbal knowing,
information processing, spatial and non-verbal reasoning, fluid and crystallized
intelligence. The product of these four sub-tests is total 1Q, verbal 1Q and execution
IQ. This scale was properly validated in Brazil and has suitable psychometric
characteristics (Heck et al., 2009; Yates et al., 2006).

Accelerometer analyses were performed. This instrument is used to measure
objective PA in a certain period of time. It is considered a superior assessment when
compared to self-reported measures for being more accurate and detailed. It was
asked to participants to use the device at lest 5 days, two days representative of
weekends. Accelerometry data was analyzed in Actilife program. The cut points used
to classify physical activities intensity were: sedentary activities those considered
until 819 counts per minute (cpm); light physical activities from 820 cpm to 3907
cpm; moderate physical activities from 3908 cpm to 6111 cpm; and vigorous physical
activity from 6112 cpm and above. The device was set at the dominant wrist and only
days with at least 600min of data were registered and included in the analyses.
Furthermore, the epoch was set at 5s and the cut points were adjusted, consecutive
periods of 60 minutes of zero counts were excluded (spike tolerance of 2 minutes)
(Butte et al., 2014).

Descriptive statistics of the main variables of the study present the mean and
standard deviation. Crude and multivariable analyses were performed. Participants
were categorized in tertiles for each domain of PA and sedentary time (low, medium,
and high), where the third tertile represents the most active portion. Crude
associations were tested with oneway analyses of variance for trend and multivariable
model of linear regression was built to test the association between physical activity
and IQ scores adjusting for potential confounders related to socioeconomic status.

Analyses were performed on Stata 14 program considering p value <0.05.
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Results

According to study variables mean percentage of white skin color was 63.27
(62.20% in girls and 64.29% in boys). BMI were categorized according to z-scores
for children, 25.21% were considered obese, 22.24% overweight, 51.24% normal
weight and 1.32% underweight. Extracurricular physical activities were performed by
18.42% of the sample (44% girls 55.9% boys). The EPA practiced by sample was
sports project from school and city government, soccer, dance, capoeira, sports fights
and scout activities. Only 21.81% of parents read to their child before sleep and only
19.46% of children have the routine of reading every day. Also qui-square test of
independence for this referred variables (parents reading and child reading) presented
p = 0.01. Mean sample subjects total IQ was 79.7, which indicate that they have a
border to low 1Q.

Table 1 provides sampling descriptive information in terms of mean (SD)
values for sex, socioeconomic status, age, BMI, race, EPA, parents reading and child
reading characteristics in analyses related to total IQ, verbal IQ and execution IQ.
Table 2 presents crude and adjusted analyses of EPA, reading variables and IQ tests
considering socioeconomic variables. Table 3 presents associations between
accelerometry measures and IQ and Table 4 presents adjusted analyses of
accelerometry measures and IQ tests according to socioeconomic status.

In this present study significant associations were found in crude analyses
between extracurricular physical activities and total IQ (» = 0.01) and execution 1Q (p
= 0.00). Although children who perform EPA had higher verbal IQ scores, this
difference was not significant. Children who have parents that usually read for them
presented better 1Q scores in all three subtests (p = 0.00) and children who have the
habit of reading comics, magazines or books presented significant better scores in
total 1Q (p = 0.00) verbal IQ (p = 0.00) and execution 1Q (p = 0.02). Despite this
associations, some analyses lost significance when socioeconomic variables enter in
the multivariable model. Children reading practice in total IQ (p = 0.00) verbal 1Q (p
= 0.00) and execution IQ (»p = 0.01) and EPA in execution IQ (p = 0.03) remain
statistically significant when controlling for variables related to the outcome.
According to accelerometer measures, sedentary time and light PA were inversely
associated with total 1Q (p = 0.00), verbal IQ (p = 0.01) and execution 1Q (p = 0.00)

in crude analyses. Moderate and vigorous PA were inversely associated in IQ total (p
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=0.00) (p = 0.03) and execution IQ (p = 0.00) (p = 0.04) respectively. When variables
of socioeconomic status entered in the model, analyses adjusted revealed an inversely
association for sedentary time and total IQ (p = 0.00) and execution IQ (p = 0.00).
Light PA was associated with total IQ (p = 0.06) and execution IQ (p = 0.01).
Moderate PA was associated with execution IQ (p = 0.01). And vigorous PA was not

associated with 1Q scores.

Discussion

This cross-sectional study analyzed 609 children at 7 and 8 years of age from
public schools in a middle-income country. Cognitive function was assessed using
WASI scale and behavioral variables were assessed through questionnaire. Mean 1Q
scores were very poor; no children achieve scores above median and superior
corroborating with a meta-analysis performed in 2015 about 1Q worldwide which
presented a decrease in mean IQ in adults and children from Brazil (Pietschnig &
Voracek, 2015). Another concerning results are about BMI scores, 73,48% of the
sample are considered at risk of developing chronic cardiovascular diseases, whether
this subject could generate serious consequences for adults, in children it is even
worse as earlier it is developed.

Studies that approach physical activity and cognitive function in children are
very consistent about the effect of physical fitness over cognition, presenting effects
over memory, attention and some cognitive control processes (Chaddock, Erickson,
Prakash, Kim, et al., 2010; Chaddock, Hillman, et al., 2011; L. Hill et al., 2010; C. H.
Hillman, Buck, et al., 2009; Kamijo et al., 2011; Niederer et al., 2011). About PA
practice, studies indicate that participating in multiple, organized vigorous
extracurricular activities and participating in physical sports or team games activities
during leisure time may positively influence some cognitive ability performance like
reaction time and response speed to a stimulus (Irene Esteban-Cornejo et al., 2014;
Lopez-Vicente et al., 2017; Ruiz et al., 2010; Travlos, 2010). Unfortunately, this
survey could not reinforce this association. This study has limitations about design;
lack of characteristics of extracurricular physical activity; and the modest 1Q
presented by the sample. However, this area of research needs attention primarily in
settings from developing countries.

A review about Physical Education, school PA, school sports and academic
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performance showed that increasing Physical Education classes in number and
especially the intensity of sessions would have positive effects on intellectual
development and achievement, authors defend that physical activity practice are not a
risk for student academic achievement and should be consolidated in the school
curriculum without taking time from other important subjects (Trudeau & Shephard,
2008). A study about verbal, numeric, reasoning and overall cognitive performance
and participating in extracurricular physical activity in 1662 students was positively
associated with all cognitive variables (Irene Esteban-Cornejo et al., 2014). In another
analyses from the 1820 participants who were engaged in physical sports activities
during leisure time significantly better cognitive performance were presented in all
cognitive variables (Ruiz et al., 2010). The effect of cognitive performance during
different hours of the day and vigorous Physical Education class were also studied,
they conclude that students should begin the day with high intense physical activity to
get greater cognitive performances. Thereby physical activity could facilitate learning
and developmental mechanisms for inducing proper cognitive development (Travlos,
2010).

Another important habit for children to adopt as lifestyle is reading, several
studies addressing this subject shows that measures of engagement in reading are
predictive of subsequent verbal intelligence (Ritchie et al., 2015) as well as print
exposure predicts reading comprehension (Desportes, West, Stanovich, & S. Zehr,
1996). Our data intent to evaluate this topic and data seems to point in the same
direction. A longitudinal study from age 7 to 16 performed with 1890 twins to test
environmental influences on intelligence controlling for genetics matter showed that
twins with better earlier reading ability compared to their identical twin seems to have
better reading and greater scores on general intelligence tests (Ritchie et al., 2015).

Although literature about children and adolescent presents positive
associations between MVPA and mathematics performance (M. L. Van Dijk et al.,
2014), attention and longer time spent mainly in moderate intensity activities
(Vanhelst et al., 2016), commuting to school with attention and processing speed
(Martin L. Van Dijk et al., 2014), objectively measured light PA was also inversely
associated with cognition in the study of Aggio et al. (2016) and no associations were
observed regarding MVPA (Aggio et al, 2016). Cross-sectional data revealed
opposing associations between PA intensities (light, moderate, vigorous PA, or

MVPA) and executive function tasks (Wickel, 2017). In the study of Esteban-Carnejo
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et al. (2014) PA was also inversely associated with all academic performance
indicators (school grades from mathematics, language and an average of these two) (1.
Esteban-Cornejo et al., 2014).

Studies about objectively measured sedentary time using accelerometer shows
the same pattern presented in this analysis. There is evidence showing that an
increased time devoted to sedentary activities from 9 to 15 years predicted higher
inhibition, working memory and fluid intelligence (Wickel, 2017). In another study,
objectively measured sedentary time at age 7 years was positively associated with
cognitive performance score at age 11 years after final adjustment (Aggio et al.,
2016). And Objectively measured sedentary time was positively associated with
sustained attention; children who spent more time being sedentary achieved higher
scores in sustained attention test (Syvaoja et al., 2014).

To conclude, significant associations were found in the crude and
multivariable analyses considering socioeconomic status. It is important to monitor
and identify environmental factors that could affect and mediate exposures involving
in intelligence and cognitive abilities in diverse samples, as well as further investigate

physiological patterns related to cognition.
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Table 1. Sample characteristics and associations with 1Q.

N Total 1Q Verbal 1Q Execution 1Q
Mean (SD) Mean (SD) Mean (SD)
Sex 609
M 315 79.26 (12.0) 79.68 (13.0) 84.38 (12.0)
F 294 80.32 (11.8) 80.84 (12.7) 85.12 (11.3)
P 0.279 0.270 0.440
Income 596
Low 199 75.39 (12.0) 76.71 (12.8) 80.19 (12.2)
Intermediate 199 79.43 (10.9) 79.09 (12.4) 85.36 (10.8)
High 198 85 (10.8) 85.40 (11.6) 89.09 (10.1)
P p<0.001* p<0.001* p<0.001*
Age 609
Seven 268 80.69 (12.0) 80.92 (12.8) 85.76 (11.9)
Eight 341 79.05(11.8) 79.70 (12.9) 83.92 (11.5)
P 0.094 0.253 0.056
BMI 607
Obesity 153 81.01 (12.2) 81.69 (13.3) 8547 (11.4)
Overweight 135 79.20 (11.8) 80.17 (12.8) 83.63 (12.0)
Normal weight 311 79.26 (11.7) 79.44 (12.4) 84.72 (11.5)
Underweight 8 82 (15.9) 80.12 (17.0) 87.75 (16.6)
P 0.231 0.092 0.51
Race 593
White 411 82.11 (11.6) 82.28 (12.8) 86.94 (11.0)
Other 182 75.93 (11.1) 76.96 (12.2) 81.04 (11.6)
P p<0.001* p<0.001* p<0.001*
Extracurricular
Activity 495
Yes 117 82.29 (11.0) 82.00 (11.6) 87.53 (10.7)
No 378 78.94 (12.1) 79.65 (12.9) 83.79 (12.0)
P 0.008* 0.080 0.003*
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Parents reading
Yes
No
p
Child reading
Yes
No

p

585
130
455

585
114
471

82.90 (10.9)
79.11 (12.0)
0.001*

83.12 (12.3)
79.19 (11.7)
0.002*

83.08 (12.6)
79.65 (13.1)
0.007*

83.68 (13.7)
79.63 (12.5)
0.002*

87.57 (9.5)
84.13 (12.1)
0.003*

87.14 (11.5)
84.35 (11.6)
0.022*

Test t e anova p<0.05*
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Table 2. Crude and adjusted analyses of Extracurricular Activities, Parents reading

for the child, Child reading and IQ tests according to socioeconomic status.

Crude analyses

Adjusted analyses

B (Close,) p value B (Clgse,) p value
Total 1Q Total IQ
Extracurricular 3.34 (0.87; 5.81) 0.008* 2.02 (-.25; 4.29) 0.082
Activity
Parents reading 3.78 (1.47; 6.10) 0.001* 2.08 (-0.04; 4.20) 0.055
Child reading 3.92 (1.49; 6.35) 0.002* 3.97 (1.67; 6.28) 0.001*
Verbal 1Q Verbal 1Q
Extracurricular 2.35 (-0.28;4.98) 0.080 1.15 (-1.24; 3.55) 0.344
Activity
Parents reading 3.42 (0.92; 5.92) 0.007* 1.92 (-0.58; 4.43) 0.133
Child reading 4.05 (1.43; 6.67) 0.002* 4.14 (1.54; 6.75) 0.002*
Execution 1Q Execution 1Q
Extracurricular 3.74 (1.30; 6.18) 0.003* 2.52 (-0.22; 4.82) 0.032*
Activity
Parents reading 3.44 (1.17; 5.70) 0.003* 1.84 (-0.12; 3.73) 0.066
Child reading 2.79 (0.40; 5.17) 0.022* 2.77 (0.55; 4.99) 0.014*

Multivariable analyses p<0.05*
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Table 3. Association between accelerometry measures and 1Q.

N Mean (SD) Total IQ  Verbal IQ Execution
min/day 1Q
Accelerometry
Tertiles
Sedentary time
First 184 632.59 (81.27) 77.71 78.92 82.32
Second 184 740.57 (15.01) 79.57 80.34 84.56
Third 184 815.04 (52.17) 83.03 82.73 87.71
P p<0.001* 0.018* p<0.001*
Physical Activity
Light
First 184 142.15 (20.63) 82.77 82.28 87.92
Second 184 179.98 (7.49) 80.06 81.01 84.45
Third 184 215.94 (23.56) 77.47 78.70 82.22
P 50.28 (10.39)  p<0.001* 0.029* p<0.001*
Moderate
First 184 50.28 (10.39) 81.43 81.34 86.48
Second 184 72.66 (5.78) 81.23 81.85 85.71
Third 184 101.52 (15.44) 77.63 78.79 82.38
P 0.003* 0.056 p<0.001*
Vigorous
First 184 3.06 (1.05) 81.42 81.71 86.16
Second 185 6.46 (1.16) 80.60 81.02 85.30
Third 183 13.96 (6.29) 78.27 79.25 83.13
P 0.036* 0.178 0.040*
Total Physical 552 366.80 (80.91)
Activities
Total MVPA 552 115.69 (38.57)
Anova for trend p<0.05*
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Table 4. Adjusted analyses of Accelerometry measures and IQ tests according to socioeconomic status.

Adjusted analyses

B (Close,) p value B (Clgse,) p value B (Close,) p value
Sedentary Time Total 1Q Verbal 1Q Execution 1Q
Second 1.36 (-0.77; 3.50) 0.006* 1.26 (-1.14; 3.66) 0.098 1.50 (-0.68; 3.69) 0.003*
Third 3.54 (1.03; 6.05) 2.29(-0.43; 5.02) 3.62 (1.20; 6.03)
Light Physical Activity Total 1Q Verbal 1Q Execution 1Q
Second -1.46 (-3.84; 0.91) 0.008* -0.07 (-2.56; 2.70) 0.226 -2.49 (-4.82; 0.16) 0.001*
Third -3.21 (-5.59; -0.82) -1.63 (-4.26; 1.00) -3.78(-6.04; -1.51)
Moderate Physical Activity Total 1Q Verbal 1Q Execution 1Q
Second 0.33 (-2.07; 2.75) 0.064* 1.04 (-1.58; 3.67) 0.474 -0.26 (-2.59; -2.06) 0.017*
Third -2.22 (-4.56; 0.10) -0.98 (-3.63; 1.66) -2.77 (-5.04; -0.50)
Vigorous Physical Activity Total 1Q Verbal 1Q Execution 1Q
Second -0.04 (-2.41; 2.31) 0.223 0.00 (-2.62; 2.63) 0.520 -0.13 (-2.37; 2.11) 0.184
Third -1.46 (-3.81; 0.87)

-0.85 (-3.46; 1.74)

-1.58 (-3.91; 0.74)

Multivariable analyses p<0.05
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Instrumentos de Coleta

TERMO DE CONSENTIMENTO LIVRE E INFORMADO

Prezados pais ou responsaveis,

O Programa de Po&s-Graduacdo em Ciéncia e Comportamento da UCPel esta
desenvolvendo o projeto denominado “Infancia saudével em contexto: uma investigacdo
multidisciplinar” para avaliar a influéncia de fatores nutricionais, motores, bioldgicos,
psicologicos na saude das criancas. Para isso sera realizado uma entrevista com os
responsaveis e a avaliacdo das criangas através de testes investigando em aspectos da satde(a)
mental e fisica. Sera necessario também a utilizagdo de um acelerdmetro durante 7 dias para
investigacdo dos niveis de atividade fisica, bem como, serd necessaria a coleta da saliva para
avaliagdo dos aspecto bioldgicos do seu filho. Os exames serdo realizados com toda seguranga
e higiene, conforme as normas da ANVISA. A participagdo no estudo implicara em risco
minimo para vocé€ e a crianga. Quando este trabalho for apresentado para outras pessoas, elas
ndo saberdo seu nome ¢ da crianga. O sigilo das informagdes ¢ garantido pela equipe de
pesquisa. A participacdo devera ser inteiramente voluntdria e poderas recusar a participacao,
tanto sua quanto da crianca sob sua responsabilidade, ou deixar de participar a qualquer
momento, sem qualquer problema, prejuizo ou discrimina¢do no futuro. Nao h4d nenhum
gasto, despesa, nem qualquer outra responsabilidade para participares do estudo. Este estudo
foi aprovado pelo Comité de Etica em Pesquisa da Universidade Catdlica de Pelotas. Tu
ficards com uma coépia deste documento com o nosso telefone e enderego, podendo nos
procurar para tirar tuas duvidas sobre o estudo e a tua participagdo em qualquer momento.
Tua assinatura a seguir significa que entendeste todas as informagdes e concordas em
participar.

1) As criangas com necessidade de tratamento nutricional e psicomotor serao

encaminhadas ao ambulatério da UCPel, se assim desejarem.

Como forma de manifestar seu consentimento, pedimos que assine o documento abaixo.

Contato: Programa de Pos Graduagdo em Saude e Comportamento
Universidade Catolica de Pelotas
Telefone: (53) 91331633; (53) 84135696;

Programa de Pos-Graduacdo em Saude e Comportamento
Universidade Catolica de Pelotas
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11 ATOLICA PROGRAMA DE POS-GRADUACAO EM SAUDE E COMPORTAMENTO
QU it PROJETO INFANCIA SAUDAVEL

QUESTIONARIO PARA CRIANCAS

IDENTIFICAGAO LOCAL

QUEST: quest _ _ _
. escola
Nome da Crianga: --
dat_/_/__
Escola: Turma: Datadaentrevista__/_ _/__
turno _
Turno da entrevista: (1) manh3 (2) tarde Entrevistador: entrev _ _
IDENTIFICAGAO CRIANCA
Data de nascimento _ _/__/__ dtnasc_/ /
1. Qual é atuaidade? __ em anos completos idade _ _
2. Sexo do entrevistado (observar): (1) feminino (2) masculino sexo _
3. Cor da pele ou etnia do entrevistado (observar):
corpele _

(1) branca (2) preta (3) mulata (4) amarela (5) indigena
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4. Vocé mora com a sua mae?
(0) ndo (1) sim = PULE PARA 6
5. Vocé sente falta da sua mae?
(0) ndo (1) sim (8)NSA
6. Vocé mora com a seu pai?
(0) ndo (1) sim = PULE PARA 8
7. Vocé sente falta do seu pai?
(0) ndo (1) sim (8)NSA
8. Quem é a pessoa que mais cuida de ti?
(1) mae
(2) pai
(3) irmaos
(4) avo/avo

(5) outro:

9. Vocé tem animal de estimag¢do em casa? (Ex: gato ou cachorro)
(0) ndo - PULE PARA FORMULARIO DE CONSUMO ALIMENTAR — SISVAN
(1) sim
10. Vocé costuma fazer alguma atividade com o seu (ANIMAL), como brincar, alimentar, passear?
(0) ndo (8) NSA
(1) sim

moramae _

faltama _

morapai _

faltapa _

cuida _

oucui _ _

animal _

ativani_

FORMULARIO DE CONSUMO ALIMENTAR - SISVAN
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Agora eu vou ler para ti alguns alimentos e bebidas e quero que me digas em quantos dias tu comeu cada um deles,

pensando nos ultimos 7 dias. Desde <dia da semana passada> até hoje, em quantos dias tu comeu os seguintes

alimentos ou bebidas?

Nao 1 2 3 4 5 6 Todos
IDA

ALIMENTO/ BEB comi | dia | dias | dias | dias | dias | dias | osdias
1. Salada crua (alface, tomate, cenoura,
pepino, repolho, etc.) 0 1 2 3 4 5 6 7
2. Legumes e verduras cozidos (couve,
abdbora, chuchu, brdcolis, espinafre, etc.)
[ndo considerar batata e mandioca] 0 1 2 3 4 5 6 7
3. Frutas frescas ou salada de frutas

0 1 2 3 4 5 6 7
4. Feijao

0 1 2 3 4 5 6 7
5. Leite ou iogurte

0 1 2 3 4 5 6 7
6. Batata frita, batata de pacote e salgados
fritos (coxinha, quibe, pastel, etc.) 0 1 2 3 4 5 6 7
7. Hamburguer e embutidos (salsicha,
mortadela, salame, presunto, linguiga, etc.) 0 1 2 3 4 5 6 7

sisval _

sisva2 _

sisva3 _

sisva4d _

sisva5 _

sisvab _

sisva7 _
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8. Bolachas/biscoitos  salgados ou
salgadinhos de pacote

9. Bolachas/biscoitos doces ou recheados,
doces, balas e chocolates (em barra ou
bombom)

10. Refrigerante (ndo considerar os diet ou
light)

sisva8 _

sisva9 _

sisvalO_
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ESI — Escala de Stress Infantil

InstrugcGes: Vocé encontrara nas questdes abaixo coisas que as criangas podem ter ou sentir. Vocé devera

mostrar o quanto acontece com vocé o que esta descrito em cada questdo, apontando na régua:

reoee

NUNCA UM POUCO AS VEZES QUASE SEMPRE SEMPRE

0 1 2 3 4
1. Estou o tempo todo me mexendo e fazendo coisas diferentes. 0O|1]|2]3 |4 esil _
2. Demoro para conseguir usar o banheiro. 0O|1]2]3 |4 esi2_
3. Tenho dificuldade de prestar atengdo. 0|1|2)]3]|4 esi3 _
4. Eu me sinto assustado na hora de dormir. 0O|1]|2]3 |4 esi4 _
5. Fico preocupado com coisas ruins que possam acontecer. o123 1|4 esis _
6. Raspo um dente no outro fazendo barulho. 0| 1|2|3]a|®si®-
7. Fico nervoso com tudo. 0 1]2]3]a|°7-
8. Sinto aflicdo por dentro. 0|1 |2]3]a|esi8-
9. Tenho ficado timido, envergonhado. 0| 1]2]|3]a]|esi®-
10. Eu me sinto triste. 0|12 3]a]esil0O_
11. Minhas mdos ficam suadas. 0|1 |2]|3]afesill_
12. Tenho diarreia. 01|23 |afesil2_
13. Sinto que tenho pouca energia para fazer as coisas. 0| 1|23 |a|esil3_
14. De repente, passei a nao gostar mais de estudar. o123 1|4
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15.

Tenho vontade de chorar.

16.

Quando fico nervoso, gaguejo.

17.

Quando fico nervoso, fico com vontade de vomitar.

18.

Meu coracdo bate depressa, mesmo quando ndo corro ou pulo.

19.

Minhas pernas e bragos doem.

20.

Tenho vontade de bater nos colegas, sem razao.

21.

Quando fico nervoso durante o dia, molho a cama a noite.

22.

Tenho vontade de sumir da vida.

23.

Tenho dificuldade para respirar.

24.

Tenho dor de barriga.

25.

Penso que sou feio, ruim, que ndo consigo aprender as coisas.

26.

Tenho medo.

27.

Tenho comido demais.

28.

N3o tenho vontade de fazer as coisas.

29.

Tenho andado muito esquecido.

30.

Tenho dificuldade de dormir.

I B e e e e e e I S e e o = S = 'Y

N (NN NN (NINININ N (NN NN

w W w ww W wwwwi w Ww\ww w|w

31.

N3o tenho fome.

32.

Brigo com minha familia em casa.

33.

Estou sempre resfriado, com dor de garganta.

34.

Sinto muito sono.

35.

N3o tenho vontade nenhuma de me arrumar.

o |0 | o |lo |o |o|o o |o o |o oo |o|o |o | o |o |o (o |o

I = O e O =N =N

N NN NN

w |w | w (w w
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esil4d _
esil5 _
esile _
esil7 _
esil8 _
esil9 _
esi20 _
esi2l _
esi22 _
esi23 _
esi24 _
esi25 _
esi26 _
esi27 _
esi28 _
esi29 _
esi30 _
esi3l _
esi32 _
esi33 _
esi34 _
esi35 _
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EQIF — Escala de Qualidade na Interagao Familiar

Responda as seguintes questdes sobre o seu pai e sobre sua mae (ou sobre as pessoas por quem foi

educado, por exemplo: madrasta, padrasto, av6, avg, tio, tia e outros), apontando na régua:

SPkepl b

4 N
L
| l

NUNCA QUASE NUNCA AS VEZES QUASE SEMPRE SEMPRE
1 2 3 4 5
1. Meus pais costumam dizer o quanto sou importante para Nunca | Quase As gﬁ;ﬁ Sempr | noa
eles. Nunca | vezes e e eqifpl_
PAI 2 3 4 5 8 | eqifml_
MAE 2 3 4 5 8 | eqifol_
OUTRO 2 3 4 5 8
2. Meus pais brigam comigo por qualquer coisa Nunca | Quase | As 8eu$§$ SemPr | A
' g g : Nunca | vezes R e eqifp2
PAI 2 3 4 5 8 | eqifm2_
MAE 2 3 4 5 8 | eqifo2_
OUTRO 2 3 4 5 8
3. Meus pais costumam xingar um ao outro Nunca | Quase | As 8eu$§$ Sempr | nsa | eqifp3
. 8 : Nunca vezes e e -
eqifm3_
PAI 2 3 4 5 8 03
MAE 2 3 4 5 g | €difo3_
OUTRO 2 3 4 5 8
4. Eu costumo contar as coisas boas que me acontecem " Quase | As | QU3 | sempr eqifp4_
. . ~ unca N sempr NSA eqifma
para meu pai/minha mae. unca | vezes o e qifm4_
PAI 1 2 3 4 5 8 | eqifod_
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MAE 4 5 8
OUTRO 4 5 8
5. Meus pais costumam falar alto ou gritar comigo. Nunca ﬁ“ase As geugzi Sempr | nsa
unca vezes e (S
PAI 2 3 4 5 8
MAE 2 3 4 5 8
OUTRO 2 3 4 5 8
6. Meus pais fazem carinho um no outro. Nunca ﬁuase As geu;ZGr SemPT | Nsa
unca vezes e (S
PAI 2 3 4 5 8
MAE 2 3 4 5 8
OUTRO 2 3 4 5 8
Za.z:nc:t.m meus pais me ensinam de bom eles também Nunca (’3322: V:Zses geufzer Ser;pr NSA
PAI 2 3 4 5 8
MAE 2 3 4 5 8
OUTRO 2 3 4 5 8
8. Eu penso que meu pai/minha mie sio os melhores pais Nunca | Quase As geugzi Sempr | noa
que eu conhego. Nunca vezes e e
PAI 2 3 4 5 8
MAE 2 3 4 5 8
OUTRO 2 3 4 5 8
9. Meus pais ficam felizes quando estdo comigo. Nunca ﬁ“ase As geugzi Sempr | nsa
unca vezes e (S
PAI 2 3 4 5 8
MAE 2 3 4 5 8
OUTRO 2 3 4 5 8
10. Meus pais costumam descontar em mim quando estdo Quase | As | QU | gempr
com problemas. NN | Nunca | vezes SeZ’pr e NoA
PAI 2 3 4 5 8
MAE 2 3 4 5 8

eqifp5_
eqifm5_
eqifo5_

eqifp6_
eqifmé_
eqifo6_

eqifp7_
eqifm7_
eqifo7_

eqifp8_
eqifm8_
eqifo8_

eqifp9_
eqifm9_
eqifo9_

eqifp10_
eqifm10_
eqifol0_

eqifpll_
eqifml1l_
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OUTRO 1 2 3 4 5 8
11. Meus pais falam mal um do outro Nunca | Quase | As QU£S$ Sempr | oA
. P ° Nunca vezes see P e
PAI 2 3 4 5 8
MAE 2 3 4 5 8
OUTRO 2 3 4 5 8
12. Eu costumo contar as coisas ruins que me acontecem Nunca | Quase As ge“;ZGr Sempr | yoa
para meu pai/minha m3e. Nunca | vezes e e
PAI 2 3 4 5 8
MAE 2 3 4 5 8
OUTRO 2 3 4 5 8
13. Meus pais costumam me xingar ou falar palavrdes para Nunca | Quase | As geugsi Sempr | yoa
mim. Nunca | vezes o P e
PAI 2 3 4 5 8
MAE 2 3 4 5 8
OUTRO 2 3 4 5 8
14. Meus pais fazem elogios um para o outro. Nunca | Quase As geurﬁser Sempr | e
Nunca vezes e P e
PAI 2 3 4 5 8
MAE 2 3 4 5 8
OUTRO 2 3 4 5 8
15. Meus pais também fazem as obrigag¢des que ensinam Nunca | Quase | As ngser Sempr | nsa
: P ga¢ q * Nunca | vezes seep e
PAI 2 3 4 5 8
MAE 2 3 4 5 8
OUTRO 2 3 4 5 8
16. Eu me sinto amado pelos meus pais Nunca | Quase | As geugsi Sempr | oA
' P pais. Nunca | vezes R P e
PAI 2 3 4 5 8
MAE 2 3 4 5 8
OUTRO 2 3 4 5 8

eqifoll_

eqifpl2_
eqifm12_
eqifol2_

eqifpl3_
eqifm13_
eqifol3_

eqifpl4_
eqifm14_
eqifold_

eqifpl5_
eqifm15_
eqifol5_

eqifpl6_
eqifm16_
eqifol6_

eqifpl7_
eqifml17_
eqifol7_

eqifpl8_
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17. Meus pais procuram saber o que aconteceu comigo Quase As Quase | o 0 eqifm18_
. Nunca sempr P NSA
quando estou triste. Nunca | vezes e e eqifol8_
PAI 2 3 4 5 8
MAE 2 3 4 5 8
OUTRO 2 3 4 5 8
18. Meus pais sabem onde eu estou quando ndo estou em \ Quase As Quase | g0y \
casa. U@ 1 Nunca | vezes sergpr e SA
PAI 2 3 4 5 8
MAE 2 3 4 5 8
OUTRO 2 3 4 5 8
. . Quase As Quase Sempr
19. Quando ajudo meus pais, eles me agradecem. Nunca | Ninca | vezes Sergpr e NSA
eqifp19
PAI 2 3 4 5 s | caifp1a_
MAE 2 3 4 5 8 eaifm19_
eqifol9_
OUTRO 2 3 4 5 8
20. Meus pais costumam me bater quando fago alguma Nunca | Quase As geugzi Sempr | yoa
coisa errada. Nunca | vezes o e eqifp20._
PAJ 2 3 4 5 8 eq|fm20_
MAE 2 3 4 5 8 | eqifo20_
OUTRO 2 3 4 5 8
. Quase As Quase Sempr .
21. Meus pais costumam estar brabos um com o outro. Nunca | Ninca | veges | SEMPF o NSA | eqifp21_
e eqifm21_
PAI 2 3 4 5 8 | eqifo21_
MAE 2 3 4 5 8
OUTRO 2 3 4 5
22. Eu costumo falar sobre meus sentimentos para meu Nunca | Quase | As ge“:;zer Sempr | yoa eqifp22_
pai/minha mje. Nunca | vezes e e eqifm22_
PAI 1 2 3 4 5 8 | eqifo22_
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MAE 4 5 8
OUTRO 4 5 8
23. Meus pais costumam se abragar Nunca | Quase | As geugzi SemPr | A
: * Nunca vezes e e
PAI 2 3 4 5 8
MAE 2 3 4 5 8
OUTRO 2 3 4 5 8
24. Eu acho legais as coisas que meus pais fazem. Quase As Quase Sempr
Nunca sempr NSA
Nunca vezes e e
PAI 2 3 4 5 8
MAE 2 3 4 5 8
OUTRO 2 3 4 5 8
25. Meus pais sdo um bom exemplo pra mim. Quase As Quase Sempr
Nunca sempr NSA
Nunca vezes e e
PAI 2 3 4 5 8
MAE 2 3 4 5 8
OUTRO 2 3 4 5 8
26. Meus pais costumam mostrar que se preocupam Quase | As | QU | gempr
. Nunca sempr NSA
comigo. Nunca | vezes e e
PAI 2 3 4 5 8
MAE 2 3 4 5 8
OUTRO 2 3 4 5 8
27. Meus pais demonstram orgulho de mim. Quase | As | QU | gempr
Nunca N sempr NSA
unca vezes e (S
PAI 2 3 4 5 8
MAE 2 3 4 5 8
OUTRO 2 3 4 5 8
28. Meus pais sabem o que eu faco com o meu tempo livre. Quase | As | QU | gempr
Nunca N sempr NSA
unca vezes e (S
PAI 2 3 4 5 8
MAE 2 3 4 5 8

eqifp23_
eqifm23_
eqifo23_

eqifp24_
eqifm24_
eqifo24_

eqifp25_
eqifm25_
eqifo25_

eqifp26_
eqifm26_
eqifo26_

eqifp27_
eqifm27_
eqifo27_

eqifp28_
eqifm28_
eqifo28_

eqifp29_
eqifm29_
eqifo29_
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OUTRO 1 2 3 4 5 8
29. Meus pais brigam um com o outro. Quase As Quase Sempr

NUnCa | Nunca | vezes sergpr e NSA eqifp30_
PAI 2 3 4 5 g | eqifm30_
MAE 2 3 4 5 3 eqifo30_
OUTRO 2 3 4 5 8
30. Meus pais costumam me fazer carinhos quando eu me Quase | As | QU | gempr
comporto bem. Nunca | Nunca | vezes sergpr e NSA
PAI 2 3 4 5 8
MAE 2 3 4 5 8
OUTRO 2 3 4 5 8
31. Meus pais costumam me bater sem eu ter feito nada de Quase As Quase Sempr
errado. Nunca Nunca | vezes sergpr e NSA
PAI 2 3 4 5 g | eqifp31_
MAE 2 3 4 5 g | eqifm31_
OUTRO 2 3 4 5 g | eaifo31_
32. Meus pais costumam me criticar de forma negativa. Quase | As | QU | gempr

Nunca Nunca | vezes | SEMPr e NSA .

e eqif32_

PAI 2 3 4 5 8 | eqifm32_
MAE 2 3 4 5 8 | eqifo32_
OUTRO 2 3 4 5 8
33. Meus pais falam bem um do outro. Quase As Quase Sempr _

Nunca | Nunca | vezes sergpr e NSA | eqifp33_
PAI 1 2 3 4 5 8 eq!fm33—
MAE 1 2 3 4 5 8 €qifo33_
OUTRO 2 3 4 5 8
34. Sinto orgulho de meus pais. Quase | As | QU3 | sempr eqifp34_

Nunca Nunca | vezes sergpr e NSA eqifm34_
PAI 2 3 4 5 g | edifo34_
MAE 2 3 4 5 8
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OUTRO 1 2 3 4 5 8
35. Meus pais costumam me dar beijos, abracos ou outros Quase As Quase Sempr
. Nunca sempr NSA
carinhos. Nunca | vezes o e
PAI 2 3 4 5 8
MAE 2 3 4 5 8
OUTRO 2 3 4 5 8
36. Meus pais costumam me dar conselhos. Quase As Quase Sempr
Nunca sempr NSA
Nunca vezes e e
PAI 2 3 4 5 8
MAE 2 3 4 5 8
OUTRO 2 3 4 5 8
37. Meus pais costumam me bater por coisas sem Quase As Quase Sempr
. A . Nunca sempr NSA
importancia. Nunca | vezes e e
PAI 2 3 4 5 8
MAE 2 3 4 5 8
OUTRO 2 3 4 5 8
38. Meus pais tém bom relacionamento entre eles. Quase As Quase Sempr
Nunca N sempr NSA
unca vezes e (S
PAI 2 3 4 5 8
MAE 2 3 4 5 8
OUTRO 2 3 4 5 8
39. Meus pais pedem para eu dizer para onde estou indo. Quase As Quase Sempr
Nunca N sempr NSA
unca vezes e (S
PAI 1 2 3 4 5 8
MAE 1 2 3 4 5 8
OUTRO 1 2 3 4 5 8
40. Qual a nota que vocé da para seus pais, de um a cinco: Nota | Nota | Nota | Nota | Nota | o\
1 2 3 4 5
PAI 1 2 3 4 5 8
MAE 1 2 3 4 5 8
OUTRO 1 2 3 4 5 8

eqifp35_
eqifm35_
eqifo35_

eqifp36_
eqifm36_
eqifo36_

eqifp37_
eqifm37_
eqifo37_

eqifp38_
eqifm38_
eqifo38_

eqifp39_
eqifm39_
eqifo39_

eqifp40_
eqifm40_
eqifod0_
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Escala de Percepg¢do de Competéncia

Totalmente
verdadeira
para mim

(1)

Um
pouco
verdade
para mim

()

Um
pouco
verdade
para mim

(3)

Totalmente
verdadeira
para mim

(4)

Algumas pessoas sentem que elas

Outras pessoas ficam

sio muito boas em seus |[Mas preocupadas se podem fazer
trabalhos escolares o trabalho escolar bcl _
2. Algumas pessoas sentem Mas Outras pessoas sentem epc2
dificuldades para fazer amigos facilidades para fazer amigos -
3. Algumas pessoas fazem muito Outras pessoas ndo sentem
bem todos os tipos de esportes Mas que sdao muito boas quando epc3 _
praticam esportes

4. Algumas ssoas sdo felizes utra ssoas sao infelizes

g Hpes o felize Mas 0] s pe o's' o infelize epcd _
com seu jeito de ser com seu jeito de ser
5. Algumas pessoas ndo gostam Outras pessoas gostam de seu
frequentemente do modo que |Mas comportamento usualmente epc5 _
elas se comportam
6. Algumas pessoas sdao Outras pessoas sdo felizes
frequentemente infelizes com |Mas com elas proprias epcé _
elas proprias
7. Algumas pessoas sentem que Outras pessoas ndo tem
sdo tao espertas quanto outras |Mas certeza se elas sdo tdo epc7 _
pessoas de sua idade espertas
8. Algumas pessoas tem muitos Outras pessoas ndo tem

. Mas . . epc8

amigos muitos amigos -
9. Algumas pessoas desejam ser Mas Outras pessoas sentem que

melhor nos esportes

elas sdo boas o suficiente nos
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esportes

epc9 _
10. Algumas pessoas sdo felizes Outras pessoas gostariam que
com sua altura e peso Mas seu peso e altura fosse
diferente epc10._
11. Algumas pessoas fazem Outras pessoas
geralmente as coisas direito Mas frequentemente ndo fazem as
coisas direito epcll
12. Algumas pessoas ndo gostam Outras pessoas gostam do
do modo que suas vidas sdo [Mas modo que suas vidas sdo
conduzidas conduzidas epcl2
13. Algumas pessoas sao lentas Outras pessoas podem fazer
para cumprir seu trabalho escolar |Mas seu trabalho escolar
rapidamente epcl3
14. Algumas pessoas gostariam Mas Outras pessoas tém tantos
de ter muito mais amigos amigos quanto desejam
epclsd_
15. Algumas pessoas pensam que Outras pessoas tém medo de
podem fazer bem alguma nova Mas nao fazer bem esportes que
atividade esportiva que ndo nao tenham praticado antes
tenham tentado antes epcl5_
16. Algumas pessoas desejam ter Outras pessoas gostam de seu
o corpo diferente Mas corpo como ele é
17. Algumas pessoas geralmente Outras pessoas epclé_
comportam-se do modo frequentemente nao
esperado Mas comportam-se do modo
esperado epcl7_
Totalmente g:::o g:::o Totalmente
verdade'ira erdade erdade verdadgira
parilr;mm para mim para mim par.‘(:\4r)n|m
(2) (3)
18. Algumas pessoas sdo felizes Outras pessoas epcl8_
com elas proéprias Mas frequentemente ndo sdo

felizes com elas proprias
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19. Algumas pessoas Outras pessoas podem
frequentemente esquecem o que |Mas lembrar coisas facilmente
elas aprendem
20. Algumas pessoas estdo Outras pessoas
sempre fazendo coisas com |[Mas frequentemente fazem as
outras pessoas coisas por elas préprias
21. Algumas pessoas sentem que Outras pessoas ndo sentem
sdao melhores do que outros de |Mas que elas podem jogar bem
sua idade nos esportes
22. Algumas pessoas desejam ter Mas Outras pessoas gostam de sua
aparéncia fisica diferente aparéncia fisica
23. Algumas pessoas Outras pessoas
frequentemente tem problemas Mas frequentemente ndo fazem
por causa das coisas que fazem coisas que trazem problemas
para ela
24. Algumas pessoas gostam do Outras pessoas
tipo de pessoa que sdo Mas frequentemente desejam ser
outra pessoa
25. Algumas pessoas fazem muito Outras pessoas nao fazem
bem seu trabalho de classe Mas muito bem seu trabalho de
classe
26. Algumas pessoas desejam Outras pessoas sentem que a
gue mais pessoas de sua idade |Mas maioria das pessoas de sua
gostem dela idade gostam dela
27. Algumas pessoas em jogos e Outras pessoas
esportes frequentemente |Mas frequentemente preferem
assistem em vez de jogar jogar do que somente assistir
28. Algumas pessoas desejam Outras pessoas gostam do seu
que algumas coisas de seu rosto |Mas rosto e cabelo do jeito que
ou cabelo fosse diferente sdo
29. Algumas pessoas fazem coisas |Mas Outras pessoas dificilmente

epcl9_

epc20_

epc2l_

epc22_

epc23_

epc24_

epc25_

epc26_

epc27_

epc28_
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gue sabem que ndo deveriam

fazem coisas que elas sabem

= epc29
fazer que ndo devem fazer peed_
30. Algumas pessoas sdo muito Outras pessoas desejam ser
felizes sendo do modo como elas |Mas diferentes
~ epc30_
sdo
31. Algumas pessoas tem Outras pessoas quase sempre
problemas para responder as |Mas podem responder as epc31
perguntas na escola perguntas na escola -
32. Algumas pessoas  sao Qutras pessoas ndao sao muito
populares com outros de sua |Mas populares epc32
idade -
33. Algumas pessoas ndo fazem Mas Outras pessoas sdo boas ao
muito bem novos esportes iniciar novos esportes epc33
34. Algumas pessoas pensam que Outras pessoas pensam que
tem boa aparéncia Mas ndo tem boa aparéncia
epc34_
Totalmente gn;o gn;o Totalmente
verdadeira pou pou verdadeira
; verdade verdade ;
para mim . . para mim
(1) para mim para mim ()
(2) (3)
35. Algumas pessoas comportam-se Outras pessoas epc35_
muito bem por si préprias Mas frequentemente acham
dificil comportar-se bem por
si proprias
36. Algumas pessoas nao siao muito Outras pessoas pensam que 36
epc36_

felizes com o modo que elas fazem Mas

muitas coisas

o modo que elas fazem as

coisas esta bom
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TESTES FiSICOS

MEDIDAS ANTROPOMETRICAS

1. Peso:

kg

2. Altura:

m

3. Circunferéncia Abdominal:

cm
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WASI

Escores dos Subtestes
Subtestes Pontos Brutos Escore T

Vocabulario

(vVC)
Cubos
(CB)
Semelhangas
(SM)
Raciocinio Matricial
(RM)
Verbal Execugao
Soma dos
Escores T 4-Subtestes
Escala Total
Escores de QI WASI
Soma dos Ql Percentil
Escores T
Verbal

subtve _ _

subtcu _ _

subtse _ _

subtrm _ _

I

2-Subtestes

% Intervalo
de confianga

giver_ _ _
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(Qiv)

Execugdo giexe_ _ _
(QIE)
Escala Total-4 gitot_ _ _
(QIT-4)
I |CAfﬁEiEi PROGRAMA DE POS-GRADUACAO EM SAUDE E COMPORTAMENTO
QU it PROJETO INFANCIA SAUDAVEL
QUESTIONARIO PARA PAIS OU RESPONSAVEIS
IDENTIFICAGAO
Questionario: Entrevistador:
quest_
Escola: Datadaentrevista: _ _/ [/
entrev _ _
Nome do Entrevistado:
escola_
E :
nderego dt
Telefones:
A
Nome e telefone de um familiar:
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1. Sexo do entrevistado:

(1) feminino (2) masculino sexo _
2. Qual a sua relagdao com a crianga?

(1) mae/pai bioldgico (2) mae/paisocial (3) avé/avd (4) outro: realcri_
3.Qualéatuaidade? _ em anos completos idade
4. Tu te considera? (Ler as opg¢des)

(1) branca (2) preta (3) mulata (4) amarela (5) indigena corpele _
5. Qual a tua escolaridade? _ em anos completos de estudo escola_
6. Vive com companheiro (a)? (0) ndo (1) sim vivecom_

BLOCO SOCIODEMOGRAFICO

1. Estas trabalhando atualmente? (Ler as opg¢ées de resposta)
(0) ndo = PULE PARA QUESTAO 4 (1) sim (2) Nunca trabalhou = PULE PARA QUESTAO 4 trabatu_

SE SIM: 2. Se sim quantos dias por semana? ___ dias (88) NSA tradia_ _

3. Quantas horas por dia? ____ horas (88) NSA trahor_ _
4. Alguém da familia recebe algum beneficio social (Ex: Bolsa Familia, LOAS) benesoc_
(0) ndo = PULE PARA PROX. BLOCO (1) sim
5. Se SIM, qual beneficio: (88) NSA tipoben_ _
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IEN

1. Qual a escolaridade do chefe da familia? (chefe da familia = pessoa de maior renda)

______anos completos de estudo

2. Quantas pegas sao utilizadas como dormitdrios nesta casa? ____ pecas

3. Quantos banheiros existem na casa? (Considere somente os que tém vaso mais chuveiro ou banheira)

______banheiros

NESTE DOMICILIO TEM, E SE TEM: QUANTOS?

4. Televisdo:

5. Automovel (de uso particular; ndo considerar moto):
NESTE DOMICILIO TEM? (em condicdes de uso)

6. Radio:

7. Geladeira ou freezer:

8. Videocassete ou DVD:

9. Maquina de lavar roupa (ndo considerar o tanquinho)
10. Forno de microondas:

11. Telefone fixo (ndo considerar celular):

12. Computador/Notebook (ndo considerar tablet):

13. Ar condicionado:

0 (1)
0 (1)

(0) ndo
(0) ndo
(0) ndo
(0) ndo
(0) nao
(0) ndo
(0) ndo

(0) ndo

2 @)
(2) (3

(1) sim
(1) sim
(1) sim
(1) sim
(1) sim
(1) sim
(1) sim
(1) sim

(4 ou+)

(4 ou +)

ienl_ _

ien2_ _

ien3_ _

iend_

ien5_

ien6_
ien7_
ien8_
ien9_
ienl10_
ienll_
ienl2_
ienl3_

USO DE SUBSTANCIAS - As seguintes questdes referem-se ao uso de algumas substancias...
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1. Atualmente vocé fuma?
(0) ndo -> PULE PARA QUESTAO 3 (1) sim
2. SE SIM: Quantos cigarros vocé fuma pordia? __ (00) menos de 1 cigarro por dia
3. Vocé costuma consumir bebidas alcdolicas?
(0) nd0 = PULE PARA BLOCO ATIVIDADE FISICA (1) sim

4. Nos ultimos 15 dias, vocé consumiu bebidas alcéolicas?
(0) ndo (1) sim (8) NSA
SE SIM:
5. Alguma vez vocé sentiu que deveria diminuir a quantidade de bebidas alcodlicas ou parar de beber?
(0) ndo (1) sim (8) NSA
6. As pessoas o aborrecem porque criticam o seu modo de tomar bebida alcodlica?
(0) ndo (1) sim (8) NSA
7. Vocé se sente chateado pela maneira como vocé costuma tomar bebidas alcodlicas?
(0) ndo (1) sim (8) NSA
8. Costuma tomar bebida alcodlica pela manha para diminuir o nervosismo ou ressaca?

(0) ndo (1) sim (8) NSA

substl_

subst2_

subst3 _

subst4_

subst5_

subst6_

subst7_

subst8

ATIVIDADE FiSICA

- As seguintes perguntas referem-se as atividades fisicas que vocé fez nos ultimos sete dias, unicamente por

RECREACAO, ESPORTE, EXERCICIO OU LAZER.
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1. Desde <dia da semana> passada, quantos dias tu caminhastes por, "pelo menos, 10 minutos seguidos"

no seu tempo livre? (ndo considere as caminhadas para ir ou voltar do seu trabalho ou escola)
(0) Nenhum = PULE PARA QUESTA0O3 ___ dias na semana

2. Nos dias em que tu caminhaste no seu tempo livre, quanto tempo no total tu gastou em minutos por
dia? _ minutos (888) NSA

- A préxima pergunta é sobre atividade fisica FORTE. (ndo considere as atividades feitas no trabalho)
Atividade fisica "forte" = grande esforgo fisico = vocé respirar "muito" mais forte que o normal

3. Desde <dia da semana> passada, quantos dias tu fez atividades FORTES no teu tempo livre, por pelo
menos 10 minutos continuos, como correr, fazer ginastica/academia, nadar rapido ou pedalar rapido?
(0) Nenhum = PULE PARA QUESTAO5 ___ dias na semana

4. Nos dias em que tu fizeste estas atividades FORTES no teu tempo livre, quanto tempo no total tu
gastaste em minutos "pordia"? ___ minutos (888) NSA

- A préxima pergunta é sobre atividade fisica MEDIA. (ndo considere as atividades feita no trabalho)
Atividades fisica "média" = algum esforco fisico = respirar "um pouco" mais forte que o normal

5. Sem considerar as caminhadas, desde <dia da semana> passada, quantos dias tu fez atividades
MEDIAS no seu tempo livre por pelo menos 10 minutos, como pedalar ou nadar a velocidade regular,
jogar bola, volei, basquete, ténis?

(0) Nenhum = PULE PARA QUESTAO 7 ___dias nasemana

6. Nos dias em que tu fizeste atividades MEDIAS no seu tempo livre, quanto tempo no total tu gastaste
em minutos "pordia"? _ minutos (888) NSA

- Agora vamos falar sobre DESLOCAMENTO. Pense em qualquer tipo de caminhada ou pedalada

atfl_

atf2_

atf3_

atf4_

atfs5_

atfé_
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nos ultimos sete dias, para ir de um lugar para outro.

7. Em quantos dias da ultima semana vocé andou de bicicleta por pelo menos 10 minutos continuos para
ir de um lugar para outro? (Ndo incluir o pedalar por lazer ou exercicio)

(0) Nenhum = PULE PARA QUESTAO 9 ___ dias na semana

8. Nos dias em que vocé pedala quanto tempo no total vocé pedalou por dia, para ir de um lugar para
outroem minutos? _ minutos (888) NSA

9. Em quantos dias da ultima semana vocé caminhou por pelo menos 10 minutos continuos para ir de
um lugar para outro? (Nao incluir caminhadas por lazer ou exercicio)

(0) Nenhum -> PULE PARA EBIA ___dias nasemana

10. Nos dias em que vocé caminha quanto tempo no total vocé caminha por dia para ir de um lugar para
outroem minutos? _ minutos (888) NSA

atf7_

atf8_

atfo_

atflo_
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ALIMENTAGAO - EBIA — Agora vamos falar sobre a alimentagdo na sua casa...

- As seguintes perguntas referem-se a alimentagdo em sua casa, nos ultimos trés meses, desde <citar o més> até hoje.
As perguntas sao parecidas umas com as outras, mas mesmo assim é importante que o (a) senhor (a) responda a cada

uma delas.
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1. Nos ultimos trés meses, os moradores deste domicilio tiveram preocupacdo de que os
alimentos acabassem antes de poderem comprar ou receber mais comida?
(0) Nao (1) Sim

2. Nos ultimos trés meses, os alimentos acabaram antes que os moradores deste domicilio
tivessem dinheiro para comprar mais comida?

(0) N&o (1) Sim

3. Nos ultimos trés meses, os moradores deste domicilio ficaram sem dinheiro para ter uma
alimentacdo saudavel e variada?

(0) N&o (1) Sim

4. Nos ultimos trés meses, os moradores deste domicilio comeram apenas alguns alimentos que
ainda tinham porque o dinheiro acabou?

(0) N&o (1) Sim

5. Nos ultimos trés meses, algum morador de 18 anos ou mais de idade deixou de fazer uma
refeicdo porque nao havia dinheiro para comprar comida?

(0) Nao (1) Sim

6. Nos ultimos trés meses, algum morador de 18 anos ou mais de idade, alguma vez comeu
menos do que devia porque nao havia dinheiro para comprar comida?

(0) N&o (1) Sim

7. Nos ultimos trés meses, algum morador de 18 anos ou mais de idade, alguma vez sentiu
fome, mas ndo comeu, porque nao havia dinheiro para comprar comida?

(0) N&o (1) Sim

8. Nos ultimos trés meses, algum morador de 18 anos ou mais de idade, alguma vez, fez
apenas uma refeicdo ao dia ou ficou um dia inteiro sem comer porque nao havia dinheiro para
comprar comida?

(0) N&o (1) Sim

9. Nos ultimos trés meses, algum morador com menos de 18 anos de idade, alguma vez, deixou
de ter uma alimentagao saudavel e variada porque nao havia dinheiro para comprar comida?

(0) Nao (1) Sim

ebial_

ebia2_

ebia3_

ebiad

ebia5_

ebia6_

ebia7_

ebia8
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10. Nos ultimos trés meses, algum morador com menos de 18 anos de idade, alguma vez, ndo
comeu quantidade suficiente de comida porque nao havia dinheiro para comprar comida?

(0) N&o (1) Sim

11. Nos ultimos trés meses, alguma vez, foi diminuida a quantidade de alimentos das refei¢coes
de algum morador com menos de 18 anos de idade, porque ndo havia dinheiro para comprar
comida?

(0) Nao (1) Sim
12. Nos ultimos trés meses, alguma vez, algum morador com menos de 18 anos de idade
deixou de fazer alguma refeigdo, porque nao havia dinheiro para comprar comida?

(0) Nao (1) Sim
13. Nos ultimos trés meses, alguma vez, algum morador com menos de 18 anos de idade,
sentiu fome, mas n&do comeu porque nao havia dinheiro para comprar comida?

(0) Nao (1) Sim
14. Nos ultimos trés meses, alguma vez, algum morador com menos de 18 anos de idade, fez
apenas uma refeicao ao dia ou ficou sem comer por um dia inteiro porque nao havia dinheiro

para comprar comida?
(0) Nao (1) Sim

ebia9

ebial0_

ebiall_

ebial2_

ebial3

ebiald_
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INFORMAGCOES SOBRE A CRIANGA - Agora vamos falar sobre a crianca...

Se FOREM os pais bioldgicos:

1. Vocé vive com o pai/mie da crianga? (0) ndo (1) sim = PULE PARA QUESTAO 8 (8) NSA
SE NAO:

2. A guarda da (CRIANCA) é compartilhada? (0) ndo (1) sim (8) NSA
3. A crianga recebe pensdo alimenticia? (0) ndo (1) sim (8) NSA

Se NAO FOREM os pais biolégicos:

4. A mae bioldgica da crianca esta viva? (0) ndo (1) sim (8) NSA
5. O pai bioldgico da crianga esta vivo? (0O)ndo (1) sim (8) NSA
6. A guarda da (CRIANCA) é compartilhada? (0)ndo (1) sim (8) NSA
7. A crianga recebe pensdo alimenticia? (O)ndgo (1) sim (8) NSA

8. Quantas pessoas moram na mesma casa com <CRIANCA>? _

crl_

cr2_

cr3_

crd_

cr5_

cré_

cr7_

cr8_

Relagdo de parentesco

1 = m3e / pai bioldgico
2 = mée / pai social

Nome 3 =irmdo/irm3a
4 =3av6 / avd
5 =tio / tia

6 = sem parentesco
7 = outro parentesco

Idade

00=<1ano
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a) (1) (2) (3) (4) (5) (6) (7) _

b) (1) (2) (3) (4) (5) (6) (7) _

c) (1) (2) (3) (4) (5) (6) (7) _

d) (1) (2) (3) (4) (5) (6) (7) _

e) (1) (2) (3) (4) (5) (6) (7) _

f) (1) (2) (3) (4) (5) (6) (7) _

g (1) (2) (3) (4) (5) (6) (7) -

h) (1) (2) (3) (4) (5) (6) (7) _

cra8_
crai8_ _
crb8_
crbi8
crc8_
crci8_ _
crd8_
crdi8_
cre8_
crei8_ _
crf8
crfi8
crg8
crgi8_
crh8_
crhi8_ _

9. Quantas horas por dia, em média, vocé passa com a crian¢a?

10. Quantas horas por dia, em média, vocé passa realmente dando aten¢do a crianga? (ex. brincando, conversando, passeando...)

cr9_

crl0_
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11. Qual o tipo da residéncia da (CRIANCA)?
(0) casa (1) apartamento

12. Como a (CRIANCA) vai para a escola?

(0) caminhando (1) bicicleta (2) 6nibus

(3) transporte escolar (4) carro ou moto (5) outro:
13. A (CRIANCA) costuma ir dormir a que horas (noite)? ~ horas ___ minutos
14. A (CRIANCA) costuma acordar que horas(manh3)? _~~ horas __ minutos
15. A (CRIANCA) dorme em um quarto sozinha?

(0) n3o (1) sim = PULE PARA PROX. BLOCO (bruxismo)

16. A (CRIANCA) dorme com outra pessoa na mesma cama? (Ler as op¢des de resposta)

(0) ndo = PULE PARA PROX. BLOCO (1) sim

17. A (CRIANCA) atualmente dorme com quem?

a) Méae (0) ndo
b) Pai (0) ndo
c) Outro adulto (0) ndo
d) Outra crianga (0) ndo

(1) sim
(1) sim
(1) sim

(1) sim

(2) so6 até ela dormir (8) NSA

(8) NSA
(8) NSA
(8) NSA

(8) NSA

crll_

crl2_

crl3 .

crld .

crl5_

crle_

cral7_
crbl7_
crcl7_

crdl7_
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1. Vocé notou que seu filho aperta ou range os dentes enquanto dorme?

(0) ndo (1) sim (9) IGN bruxisl_
2. Vocé notou que seu filho faz sons com os dentes enquanto dorme?

(0) ndo (1) sim (9) IGN bruxis2_
3. Seu filho ja relatou cansago, dor ou desconforto nos musculos da mastigagdo pela manha quando acorda?

(0) ndo (1) sim (9) IGN

bruxis3_

1. Depois do nascimento, a (CRIANCA) foi amamentada exclusivamente com leite materno?

(0) ndo = PULE PARA QUESTAO 3 (1) sim (9) IGN amamal_
2. Até que idade a (CRIANCA) foi amamentada exclusivamente com leite materno?

- meses amama2_ _

3. Qual tipo de parto foi realizado?
(1) cesario (2) normal (3) natural (4) férceps ou parto por vacuo extrator (5) humanizado (9) IGN tipopar_

SAUDE DA CRIANGA E TEMPO DE TELA
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1. A (CRIANGCA) tem algum problema de satide ou problema de nervos, diagnosticado por médico?

(0) ndo = PULE PARA QUESTAO 2 (1) sim

SE SIM: a. Qual a doenga?

b. Qual a doen¢a?

¢. Qual a doenga?

2. Ao longo da vida a (CRIANCA) baixou em hospital?

(0) n3o - PULE PARA QUESTAO 3 (1) sim

SE SIM: a. Qual a causa ?

b. Qual a causa ?

c. Qual a causa ?

3. A (CRIANGA) nos ultimos 30 dias tomou alguma medica¢ao?

(0) n3o - PULE PARA QUESTAO 4 (1) sim

SE SIM: Qual a medicacdo?
a. Medicagdo 1:

b. Medicagdo 2:

(88) NSA
(88) NSA

c. Medicagdo 3:

d. Medicagdo 4:

e. Medicagdo 5:

(88) NSA
(88) NSA
(88) NSA

sl_
sal_
sbl_

scl_

s2_

sa2_
sb2

sc2_

s3_

sa3_
sb3_
sc3_
sd3_

se3_
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4. Vocé costuma ler histéria para a (CRIANCA) dormir?
(0) ndo (1) sim

5. Quantas horas por dia a (CRIANCA) fica em frente a:

a) Televisdo: _ horas ___ minutos por dia (de segunda a sexta feira)

b) Televisdo: _ _horas ___ minutos por dia (de sdbado a domingo)

c)Videogame: ~ horas ____ minutos por dia (de segunda a sexta feira)

d) Videogame: _ horas ____ minutos por dia (de sdbado a domingo)

e) Computador/tablet/cel: _ horas ____ minutos por dia (de segunda a sexta feira)
f) Computador/tablet/cel: _ horas ___ minutos por dia (de sdbado a domingo)

6. Quantas horas por dia a (CRIANCA) costuma ler livros/gibis/revistas por dia?

horas minutos por dia

s4_

sab

sb5

sc5

sd5

se5

sf5

s6
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7. A (CRIANGA) participa de alguma atividade extracurricular, como por exemplo: danga, esportes, lutas, musica, pintura em tela, desenho,
xadrez?

(0) N3o (1)Sim
8. SE SIM: Qual atividade extracurricular? Especifique. (88) NSA

atextra_

atespe_ _

QUESTIONARIO DE CAPACIDADES E DIFICULDADES (SDQ)

Para cada item diga que op¢do melhor descreve a (CRIANCA). Responda a todas as perguntas da melhor maneira possivel, mesmo que vocé
absoluta ou se a pergunta lhe parecer estranha. Dé suas respostas com base no comportamento da crianga nos ultimos seis meses.

ndo tenha certeza

Falso Mais ou m'enos Verdadeiro
verdadeiro
1. Tem consideragao pelos sentimentos de outras pessoas 0 1 ) sdql_
2. Nao consegue parar sentado (a) quando tem que fazer a licdo ou comer; mexe-se da2
muito, esbarrando em coisas, derrubando coisas 0 1 2 9
3. Muitas vezes se queixa de dor de cabega, dor de barriga ou enjéo 0 1 ) sdq3
4. Tem boa vontade em compartilhar doces, brinquedos, lapis... com outras criangas 0 1 ) qu4_
5. Frequentemente tem acessos de raiva ou crises de birra 0 1 ) -
6. E solitario (a), prefere brincar sozinho (a) 0 1 5 sdas_
7. Geralmente é obediente e faz normalmente o que os adultos Ihe pedem 0 1 ) sdq6_
" p - sdq7_
8. Tem muitas preocupagdes, muitas vezes parece preocupado (a) com tudo 0 1 )
9. Tenta ser atencioso (a) se alguém parece magoado, aflito ou se sentindo mal 0 1 ) sdg8_
10. Esta sempre agitado (a), balangando as pernas ou mexendo as maos 0 1 ) sdqo
11. Tem pelo menos um bom amigo ou amiga
0 1 2 sdql0
12. Frequentemente briga com outras criangas ou as amedronta 0 1 ) -
. . sdqll
13. Frequentemente parece triste, desanimado (a) ou choroso (a) 0 1 5 4t
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14. Em geral, é querido (a) por outras criangas 0 1 )
15. Facilmente perde a concentracdo 0 1 )
16. Fica inseguro (a) quando tem que fazer alguma coisa pela primeira vez, facilmente
perde a confianca em si mesmo (a) 0 1 2
17. E gentil com criangas mais novas 0 1 )
18. Frequentemente engana ou mente 0 1 )
19. Outras criangas 'pegam no pé' ou atormentam-no (a) 1 )
20. Frequentemente se oferece para ajudar outras pessoas (pais, professores, outras
criancas) 0 1 2
21. Pensa nas coisas antes de fazé-las 0 1 )
22. Rouba coisas de casa, da escola ou de outros lugares 0 1 )
23. Se da melhor com adultos do que com outras criangas 0 1 )
24. Tem muitos medos, assusta-se facilmente 0 1 )
25. Completa as tarefas que comeca, tem boa concentragao

0 1 2

sdql2_
sdgl3_
sdql4_

sdgl5_
sdgl6_
sdql7_

sdql8_
sdgl9_
sdqg20_

sdg21_
sdq22_
sdg23_
sdqg24 _
sdg25_
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COMPORTAMENTO ALIMENTAR - CEBQ

Gostaria de conhecer um pouco sobre o comportamento alimentar do (a) seu (sua) filho (a).

Por favor, aponte na régua que estd com vocé o numero da resposta que melhor descreve o comportamento dele (a).

0 1 2 3 4
Nunca Raramente As vezes Frequentemente Sempre

1. O seu filho (a) adora comida 0|1 ]2]| 3| 4 |cebql_
2. 0 (A) seu (sua) filho (a) come mais quando anda preocupado (a) 0| 12| 3| 4 |cebg2_
3. 0 (A) seu (sua) filho (a) tem um grande apetite O|1]2]| 3| 4 |cebg3_
4. O (A) seu (sua) filho (a) termina as refei¢Ges muito rapidamente 0| 1|2]|3]| 4 |cebgsd_
5. 0 (A) seu (sua) filho (a) interessa-se por comida 0|1 |2 3| 4 |cebg5_
S(.):Si(dAe)rze:g(usau?T:i:\i::r:l)(a) fica pedindo bebidas (refrigerantes, sucos, outros — ndo 011023/ 4/|cebgs
7. Perante novos alimentos o (a) seu (sua) filho (a) comeca por recusa-los 0| 1]|2]|3]| 4 |cebqg7_
8. O (A) seu (sua) filho (a) come devagar 0|1 ]2]| 3| 4 |cebqg8_
9. O (A) seu (sua) filho (a) come menos quando esta zangado (a) 0| 12| 3| 4 |cebqo_
10. O (A) seu (sua) filho (a) gosta de experimentar novos alimentos 0| 1] 2] 3| 4 |cebql0_
11. O (A) seu (sua) filho (a) come menos quando esta cansado (a) 0|1 |2] 3] 4 |cebqll_
12. O (A) seu (sua) filho (a) fica pedindo comida 0|1]2] 3|4 |cebgl2_
13. O (A) seu (sua) filho (a) come mais quando esta aborrecido (a) 0] 1]2|3] 4 |cebql3_
14. Se o (a) deixassem o (a) seu (sua) filho (a) comeria demais 0] 1]2|3] 4 |cebqla_
15. O (A) seu (sua) filho (a) come mais quando esta ansioso (a) 0|12 |3 |4 ]cebql5_
16. O (A) seu (sua) filho (a) gosta de uma grande variedade de alimentos O|1]2]|3]| 4
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17. O (A) seu (sua) filho (a) deixa comida no prato no fim das refei¢des 0| 1|2|3]|4
18. O (A) seu (sua) filho (a) gasta mais que 30 minutos para terminar uma refeicao 0| 1|2|3]|4
19. Se tivesse oportunidade o (a) seu (sua) filho (a) passaria a maior parte do ol1l213|a
tempo comendo
20. O (A) seu (sua) filho (a) esta sempre a espera da hora das refei¢cdes 0O|1]2]|3]| 4
21. O (A) seu (sua) filho (a) fica cheio (a) antes de terminar a refeigdo 0O|1]2]|3]| 4
22. 0O (A) seu (sua) filho (a) adora comer 0O|1]2]|3]| 4
23. O (A) seu (sua) filho (a) come mais quando esta feliz 0O|1]2]|3]| 4
24. E dificil agradar seu (sua) filho (a) com as refei¢des 0O|1]2]|3]| 4
25. O (A) seu (sua) filho (a) come menos quando esta alterado (a) (incomodado ol11213la
com alguma coisa)
26. O (A) seu (sua) filho (a) fica cheio (a) muito facilmente 0| 1|2|3]|4
27. 0O (A) seu (sua) filho (a) come mais quando ndo tem nada para fazer 0O|1]2]|3]| 4
28. Mesmo se ja esta cheio o (a) seu (sua) filho (a) arranja espaco para comer um ol11213la
alimento preferido
29. Se tivesse a oportunidade o (a) seu (sua) filho (a) passaria o dia a beber ol11213la
continuamente (refrigerantes, sucos, outros — ndo considere dgua mineral)
30. O (A) seu (sua) filho (a) é incapaz de comer a refeicdo se antes tiver comido ol11213la
alguma coisa
31. Se tivesse a oportunidade o (a) seu (sua) filho (a) estaria sempre a tomar uma

. . o . . . o112 ]|3|4
bebida (refrigerantes, sucos, outros — ndo considere agua mineral)
32. O (A) seu (sua) filho (a) interessa-se por experimentar alimentos que nunca ol11213la
provou antes
33. O (A) seu (sua) filho (a) decide que ndo gosta de um alimento mesmo que ol11213la

nunca o tenha provado

cebql6_
cebql7_
cebql8_

cebql9_

cebqg20_
cebg21_
cebqg22_
cebqg23_
cebqg24_
cebqg25_

cebqg26_
cebq27_

cebq28_
cebqg29_

cebq30_

cebqg31_

cebq32_

cebqg33_
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34. Se tivesse a oportunidade o (a) seu (sua) filho (a) passaria a maior parte do
tempo com comida na boca

35. O (A) seu (sua) filho (a) come cada vez mais devagar ao longo da refeicdo 0O|1]2]|3]| 4

cebq34_

cebqg35_

INVENTARIO DE ESTILOS PARENTAIS (IEP)

Responda as afirmacgdes a seguir indicando a frequéncia com que vocé age nas situacdes relacionadas; mesmo que a

situacdo descrita nunca tenha ocorrido, responda considerando o seu possivel comportamento naquelas circunstancias.

Utilize a legenda de acordo com o seguinte critério:
NUNCA: se, considerando 10 episddios, vocé agiu daquela forma entre 0 e 2 vezes.
AS VEZES: se, considerando 10 episddios, vocé agiu daquela forma entre 3 e 7 vezes.

SEMPRE: se, considerando 10 episddios, vocé agiu daquela forma entre 8 e 10 vezes.

Entre 10 episddios

Oa?2 3a7 8al0

Nunca | Asvezes | Sempre

1. Quando meu filho (a) sai, ele (a) conta espontaneamente onde vai 0 1 2
2. Ensino meu filho (a) a devolver objetos ou dinheiro que ndo pertencem 0 1 )
aele (a)

3. Quando meu filho (a) faz algo errado, a punicdo que aplico é mais severa 0 1 5
dependendo de meu humor

4. Meu trabalho atrapalha na aten¢do que dou a meu filho (a) 0 1 2
5. Ameaco que vou bater ou castigar e depois ndo faco nada 0 1 2
6. Critico qualquer coisa que meu filho (a) faca, como o quarto estar 0 1 2

iepl_
iep2_
iep3_

iepd_

iep5_
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desarrumado ou estar com os cabelos despenteados

7. Bato com cinta ou outros objetos nele (a)

8. Pergunto como foi seu dia na escola e o ougo atentamente

9. Se meu filho (a) colar na prova, explico que é melhor tirar nota baixa do
gue enganar a professora ou a si mesmo (a)

10. Quando estou alegre, ndo me importo com as coisas erradas que meu
filho (a) faca

iep6_
iep7_
iep8_

iep9_

iepl0_
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O0az2 3a7 8al0
Nunca | Asvezes | Sempre
11. Meu filho (a) sente dificuldade em contar seus problemas para mim, 0 1 5
pois vivo ocupado (a)
12. Quando castigo meu filho (a) e ele pede para sair do castigo, apds um 0 1 5
pouco de insisténcia, permito que saia do castigo
13. Quando meu filho (a) sai, telefono procurando por ele (a) muitas vezes 0 1 2
14. Meu filho (a) tem muito medo de apanhar de mim 0 1 2
15. Quando meu filho (a) esta triste ou aborrecido (a), interesso-me em 0 1 5
ajuda-lo (a) a resolver o problema
16. Se meu filho (a) estragar alguma coisa de alguém, ensino a contar o 0 1 5
qgue fez e pedir desculpas
17. Castigo-o (a) quando estou nervoso (a); assim que passa a raiva, pego 0 1 )
desculpas
18. Controlo com quem meu filho (a) fala ou sai 0 1 2
19. Meu filho (a) fica machucado fisicamente quando bato nele (a) 0 1 2
20. Mesmo quando estou ocupado (a) ou viajando, telefono para saber 0 1 )
como meu filho(a) esta
21. Aconselho meu filho (a) a ler livros, revistas ou ver programas de TV 0 1 )
gue mostrem os efeitos negativos do uso de drogas
22. Quando estou nervoso (a), acabo descontando em meu filho (a) 0 1 2
23. Percebo que meu filho (a) sente que ndo dou atencdo a ele (a) 0 1 2
24. Quando mando meu filho (a) estudar, arrumar o quarto ou voltar para 0 1 5

casa, ele ndao obedece, eu “deixo pra 13”.

iepll_
iepl2_
iepl3_
iepld
iepl5_

iepl6_

iepl7_

iepl8_

iepl9_

iep20_

iep21_

iep22_

iep23_
iep24_
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25. Especialmente nas horas das refei¢des, fico dando as “broncas”

26. Meu filho (a) sente édio de mim quando bato nele (a)

27. Apds uma festa, quero saber se meu filho (a) se divertiu

28. Converso com meu filho (a) sobre o que é certo ou errado no
comportamento dos personagens dos filmes e dos programas de TV

29. Sou mal-humorado (a) com meu filho

30. Ndo sei dizer do que meu filho (a) gosta

31. Aviso que ndo vou dar um presente para meu filho (a) caso ndo estude,
mas, na hora “H”, fico com pena e dou o presente

32. Se meu filho (a) vai a uma festa, somente quero saber se estava com
aquele grupo de maus elementos

33. Sou agressivo (a) com meu filho (a)

34. Estabeleco regras (o que pode e o que ndo pode ser feito) e explico as
razGes sem brigar

35. Converso sobre o futuro do meu filho, mostrando os pontos positivos
ou negativos de sua escolha

36. Quando estou mal-humorado (a), ndo deixo meu filho (a) sair com os
amigos

iep25_
iep26_

iep27_
iep28_

iep29_
iep30_

iep31_

iep32_

iep33_

iep34_

iep35_

iep36_
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O0az2 3a7 8al0
Nunca | Asvezes | Sempre
37. Ignoro os problemas de meu filho (a) 0 1 2
38. Quando meu filho fica muito nervoso (a) em uma discussdo ou briga, 0 1 5
ele (a) percebe que isto me amedronta
39. Se meu filho (a) estiver aborrecido (a), fico insistindo para ele contar o 0 1 5
gue aconteceu, mesmo que ele (a) ndo queira contar
40. Sou violento (a) com meu filho (a) 0 1 2

iep37_

iep38_

iep39_

iepd0_

QUESTIONARIO DE FREQUENCIA ALIMENTAR - QFA

Agora vamos falar sobre a alimentacdo de <CRIANCA>. O que nos interessa é saber como tem sido a alimentacdo desde
<més do ano passado>. Vou listar os nomes de alguns alimentos e peco que a Sr. (a) me diga se ele(a) comeu esses

alimentos, quantas vezes e a quantidade.

ALIMENTO UNIDADE QUANTAS VEZES COMEU PORCAO PORCAO cODIGO
MEDIA
CEREAIS DSMA x¥s x1 x2 x2,5+
1. Arroz 123 4/ 01234567289 4CS 1 2 3 4 |gfal___
3CSou
2. Macarrao 1 2 3 4| 0123456172829 1 2 3 4 gfa2_ _ _
1 pegador
2 cacetinhos ou
3. Pdo 123 4[/0123456789 |afatiasdepiode| 1 2 3 4 |qfad___
sanduiche
4. Biscoitosalgado |1 2 3 4| 012 3 456789 4 unidades 1 2 3 4 gfad
5. Biscoito doce 1 2 3 4| 0123456172829 6 unidades 1 2 3 4 gfa5_
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6. Bolos

1 fatia grande

gfab_

7. Batata

2 CS cheias

gfa7__

8. Mandioca/aipim

1 pedago médio

gfa8

LEGUMINOSAS

9. Feijao

1 concha cheia

gfa9_

VEGETAIS

10. Alface

2 folhas

gfalo

11. Tomate

1 unidade
pequena ou 3
fatias grandes

gfall

12. Abdbora

2CS

gfala2

13. Couve

2CS

gfald

14. Brécolis

1CS ou 2 ramos

gfald

15. Cenoura crua

3 CSou 1 unidade
peq

gfals
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ALIMENTO UNIDADE QUANTAS VEZES COMEU PORCAO PORCAO cODIGO
MEDIA

LEGUMINOSAS DSMA x¥% x1 x2 x2,5+
16. Cenouracozida |1 2 3 4| 01 2 3 4567 829 1CS 1 2 3 4 gfale
17.Beterrabacrua |1 2 3 4| 01 2 3 4567 89 1 C Sobremesa 1 2 3 4 gfal7 __
ziizgte"aba 1 234/ 0123456789 | _fatiameda 1 2 3 4 |qfals___
19. Chuchu 1 2 3 4, 01234567829 2 CS cheias 1 2 3 4 gfald _ _ _
FRUTAS
20. Laranja 1 2 3 4| 0123456172829 1 unidade grande 1 2 3 4 gfa20
21. Banana 1 2 3 41 0123456172829 1 unidade grande 1 2 3 4 gfa2l
22. Maga 1 2 3 41 0123456172829 1 unidade média 1 2 3 4 gfa22
23. Mamao 1 2 3 4, 0123456172829 1 fatia 1 2 3 4 gfa23 _ _ _
24. Bergamota (E) 1 23 4] 0123456172829 1 unidade grande 1 2 3 4 gfa2d4 _ _ _
25. Péra 1 2 3 4| 0123456172829 1 unidade 1 2 3 4 gfa25
26. Suco natural 1 2 3 41 0123456172829 1 copo 1 2 3 4 gfa2z6
LEITE E DERIVADOS
27. Leite integral 1 2 3 4| 0123456172829 2 copos cheios 1 2 4 gfa27
28. leitedesnatado |1 2 3 4| 012 3 456789 2 copos 1 2 3 4 gfa28
29. Queijo 1 2 3 4] 01234561789 1 fatia média 1 2 3 4 gfa29 _ _ _
30. logurte/bebida 1 2 3 4|, 01234567289 1 pote ou 1 copo 1 2 3 4 gfaz30 _

lactea

CARNE E DERIVADOS
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31. Presunto

1 fatia grande

gfaz3l

32. Mortadela

2 fatias médias

gfa32

33. Carne de boi
com osso: agulha,
paleta, etc.

1 pedago médio

gfa33

34. Carne de boi
sem o0sso: bife,
guisado

1 bife médou 1
pedaco méd ou 3
CS de guisado

gfazd

35. Figado

2 figados de
frango ou 1 bife
de figado de rés

gfa35 _ _ _

36. Frango

1 pedacgo de peito
ou 1 coxa/
sobrecoxa

gfaz6 _

37. Peixe

1 filé grande ou 1
posta pequena

gfa37 __ _

38. Ovos

1 unidade

gfa38
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ALIMENTO UNIDADE | QUANTAS VEZES COMEU PORCAO PORCAO cODIGO
MEDIA

GORDURAS DSMA X% x1 x2 x2,5+
39. Manteiga/ 1234/ 0123456789 1 C ché cheia 1 2 3 4 |qgfa3s___
margarina
40. Maionese 1 2 3 4| 0123456172829 1 C cha cheia 1 2 3 4 gfad0
ACUCARES
41.Bala/ 1234/ 0123456789 5 unidades 1 2 3 4 |qfadl___
pirulito/chiclete
42. Chocolate em 1234/ 0123456789 2bomborTsou6 1 2 3 4 afad2
barra ou bombom quadradinhos
g?c.oslgrvete ou 1234/ 0123456789 |1lunidadeoubola| 1 2 3 4 |qgfa43___
43. Achocolatado |y, 3 4| 59 234567809 2¢s 1 2 3 4 |qfads___
em po (Nescau)
45.Geléia/docede | | 5 41 51 53 45673809 3¢S 1 2 3 4 |qgfads_
frutas
46. Acticar 1234/ 0123456789 1CSou5 cha 1 2 3 4 |qfads___
47.Refrigerante |\ 5 5 4| 51 734567809 1 copo cheio 1 2 3 4 |qfad7___
normal
48.Refrigerante | 5 5 4| 54 534567809 1 copo cheio 1 2 3 4 |qfass__
light, diet ou zero
49.5ucoartificial |5 5 40 54 534567809 2 copos 1 2 3 4 |qfado

(em pd ou de caixa)

OUTROS ALIMENTOS
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tsi(:)'osfr'fsgi”hos 123 4| 01234567889 | 1pacotemédio qfaso
f:c'thZ;ha 123 4[0123456789 5 unidades qfasi___
52. Café 1 2 3 4| 0123456172829 2 Ccha gfa52 _ _ _
53. Gelatina 1 2 3 4] 0123456172829 2 C Sobremesa gfa53
54. Que gordura a Sra. usa para cozinhar?
a. Oleo (0) ndo (1) sim (8) NSA afaa>4_
b. Banha (0) ndo (1) sim (8) NSA afab54_
. Outra (0) n3o (1) sim (8)NSA Qual? qfac>4_
55. Depois que o prato ja esta servido, (CRIANCA) costuma colocar sal na comida?

gfa55_

(0) ndo (1) sim (9) IGN
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56. Quantas vezes por semana/més (CRIANCA) come frituras?

a. ___ x/més (88) NSA

b.  x/semana (88) NSA

57. Quantas vezes por semana/més (CRIANCA) come bauru/cachorro-quente?

a. ___ x/més (88) NSA

b.  x/semana (88) NSA

58. Quantas vezes por semana/més (CRIANCA) come doces caseiros (pudim, pavé, doce em calda)?

a. ____ x/més (88) NSA
b.  x/semana (88) NSA

59. A (CRIANCA) costuma acrescentar agticar no (as):

a. Suco: (0) Nao (1) Sim (8) NSA (9) IGN
b. Café: (0) N3o (1) Sim (8) NSA (9) IGN
c. Leite: (0) N3o (1) Sim (8) NSA (9) IGN
d. Frutas: (0) Nao (1) Sim (8) NSA (9) IGN

gfaa56_ _

gfab56_

gfaa57_ _

gfab57_

gfaa58
gfab58

gfaa59_
gfab59
gfac59
gfad59_

BIOLOGICAL RYTHM INTERVIEW ASSESSMENT IN NEUROPSYCHIATRY — VERSAO KIDS (BRIAN-K)

Considerando a rotina da sua familia, assinale a op¢do que melhor descreve a conduta da crianga nos Ultimos 15 dias.

(0) nenhum (1) pouco (2) bastante  (3) muito

SONO 0|12

1. Qual o grau de dificuldade da criangca em acordar no mesmo horario na maioriados | 0 | 1 | 2
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dias?

2. Qual o grau de dificuldade da crianca em sair da cama depois de despertar?

3. Qual o grau de dificuldade da crianga em sentir-se descansada com o numero de
horas que dorme (sensagdo subjetiva e desempenho normal em tarefas didrias como
brincar/jogar e realizar atividades escolares).

4. Qual o grau de dificuldade da crianca em “desligar” nos momentos de descanso
(momentos em que ndo tem uma atividade)?

5. Qual o grau de dificuldade da crianga em dormir no mesmo horario das pessoas com
quem reside?

brianl_

brian2_

brian3_

brian4_

brian5_

ATIVIDADES

6. Qual o grau de dificuldade da crianga em terminar as atividades que faz relacionadas
a escola?

7. Qual o grau de dificuldade da crianga em terminar as atividades habituais (concluir
uma brincadeira, organizar os brinquedos e o quarto)?

8. Qual o grau de dificuldade da crianga em manter o ritmo e persisténcia em atividades
fisicas (como praticar um esporte, fazer atividade fisica na escola)?

9. Qual o grau de dificuldade da crianca em cumprir suas tarefas no horario habitual?

brian6_

brian7_

brian8 _

brian9_
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SOCIAL 01|23

10. Qual o grau de dificuldade da crianga em relacionar-se e comunicar-se em horarios

. . . 0|21 2| 3 |briani0
adequados com as atividades sociais das pessoas com quem convive? -

11. Qual o grau de dificuldade da crianca em usar de forma equilibrada aparelhos
eletrénicos como videogame, TV, computador, etc. (sem que isto prejudique seu
contato com as pessoas com quem convive, ou gaste um numero de horas
desproporcionais em relagdo aos seus outros afazeres)?

brianll_

12. Qual o grau de dificuldade da crianga em sincronizar a sua rotina a das pessoas com

0| 1| 2| 3 |brianl2
guem convive (familiares, vizinhos, amigos)? -

13. Qual o grau de dificuldade da crianca em disponibilizar tempo e atengdo para as

01| 2| 3 |brian13
pessoas com quem convive (familiares, vizinhos, amigos)? -

ALIMENTAGCAO 0|1|2]|3

14. Qual o grau de dificuldade da crianga em manter o horario das refeicdes (café da

o|1(2)3 i
manha, almogo, lanche e jantar)? brian14_

15. Qual o grau de dificuldade da crianca em realizar todas refei¢cbes (café da manh3,

0l 11 21| 3 |brianl5_
almogo, lanche e jantar)?

16. Qual o grau de dificuldade da crianca em manter a mesma quantidade de alimento

0| 1] 2| 3 |brianl6
ingerido regularmente? -

17. Qual o grau de dificuldade da crianga em consumir com moderacdo estimulantes

0| 21|21 3 |brianl7_
(como achocolatado e coca-cola) ou doces?

RITMO PREDOMINANTE

Considerando a rotina da sua familia, assinale a op¢do que melhor descreve a conduta da crianga nos Ultimos 12 meses.

(1) manha (2) tarde (3) noite (4) ndo ha turno especifico

1(2 (3|4

18. Em qual parte do dia vocé tem a impressdo de que a crianga se sente mais disposta o123
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e ativa? brian18_
19. Em qual parte do dia vocé tem a impressdo de que a crianga esta mais concentrada 0 5
e produtiva? brian19_
(1) nunca (2) raramente (3) quase sempre (4) sempre
1 3
20. A crianga tem trocado o dia pela noite?
0 2 .
brian20_
MEDIDAS ANTROPOMETRICAS
P___._
Peso: kg Altura: m Circunferéncia Abdominal: _cm al _.__
ca
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