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RESUMO

No Brasil, € muito comum a utilizacdo do Denver Il — Teste de Triagem do
Desenvolvimento (Denver-Il) como ferramenta de triagem para o acompanhamento
de criancas pré-termo, sendo amplamente utilizado pelos profissionais de saude, pois
além do baixo custo, é uma ferramenta de facil e rapida aplicacéo, tanto na pesquisa
cientifica quanto na pratica clinica. Entretanto, poucos sdo os estudos que analisam
as propriedades psicométricas do teste Denver-1l, como sua validade preditiva, ndo
existindo estudos que avaliam sua capacidade para prever alteragdes motoras leves
a moderadas em criancas pré-termo. O objetivo desse estudo foi determinar a
validade preditiva do Denver-Il, aplicado aos 1, 2, 3, 4 e 5 anos de idade, para
identificacdo de alteracdes motoras leves a moderadas em criangas pré-termo aos 7
anos de idade. Foram analisados dados de 121 criangas nascidas na maternidade do
Hospital das Clinicas (UFMG) com idade gestacional menor que 34 semanas e/ou
peso de nascimento menor ou igual a 1.500 gramas, que foram acompanhadas no
Ambulatério da Crianca de Risco (ACRIAR/UFMG), de janeiro de 2005 a dezembro
de 2019. Analise de regressao logistica binaria univariada foram realizadas para
confirmar a associagéo entre os resultados do Denver-1l e os resultados do MABC-2
aos 7 anos. Foram ainda realizadas analises de curva ROC (Receiver Operating
Characteristic) e a area sob a curva (AUC) calculada para determinar a sensibilidade,
especificidade, valor de predicao positivo e valor de predicdo negativo, considerando
95% do intervalo de confianca. Calculo de probabilidade foi realizado para verificar se
h& mais chances de apresentar resultado de alteracdo motora no MABC-2 de acordo
com o maior numero de resultados suspeitos no Denver-Il. Os resultados do Denver-
Il aos 2 (X2=8,90; P=0,003), 3 (X2=19,670; P<0,001) e 4 anos (X2=16,010; P<0,001)
foram significativamente associados ao MABC-2 aos 7 anos. As criancgas identificadas
como suspeitas pelo Denver-ll aos 2, 3 e 4 anos tinham, respectivamente, 3,45, 7,40
e 6,06 vezes mais chances de apresentar um resultado de risco de Transtorno do
Desenvolvimento da Coordenacéo (TDC) no MABC-2 aos 7 anos. Quanto maior o
namero de resultados suspeitos no Denver-ll ao longo do tempo, maior a
probabilidade de risco de TDC no MABC-2 em 7 anos (p <0,001). A AUC foi
considerada aceitavel para as idades de 2 (0,60; IC de 95% 0,50-0,70), 3 (0,61; IC de
95% 0,51-0,71) e 4 anos (0,64; IC de 95% 0,54-0,74). A sensibilidade do Denver-II foi
de 66%, 70% e 69% e sua especificidade de 55%, 51% e 54%, com valor de corte de



78,50, 91,50 e 111,50 pontos para a idade de 2, 3 e 4 anos, respectivamente. Este é
o primeiro estudo a avaliar a validade preditiva e acuracia do Denver-Il para identificar
alteracbes motoras leves a moderadas em criancas prematuras. Os resultados
sugerem que os pontos de corte do Denver-Il podem discriminar criancas entre 2 a 4
anos que estao em risco de TDC aos 7 anos, apoiando uso do Denver-ll para triagem
de alteragdes motoras aos 2, 3 e 4 anos de idade.

Palavras-chave: Recém-nascido prematuro. Desenvolvimento infantil. Transtornos

das habilidades motoras.



ABSTRACT

In Brazil, it is very common the use of Denver Developmental Screening Test Il
(Denver-11) as a screening tool for monitoring preterm children, being widely used by
health professionals, as, in addition to its low cost, it is a tool that is easy and quick to
apply, both in scientific research and in clinical practice. However, few studies analyze
the psychometric properties of the Denver-Il test, such as its predictive validity, and
there are no studies that assess its ability to predict mild to moderate motor
impairments in preterm children. The study aimed was to determine the predictive
validity of the Denver-Il, applied at 1, 2, 3, 4 and 5 years of age, to identify mild to
moderate motor impairments in preterm children at 7 years of age. Data from 121
children born in the maternity hospital of the Hospital das Clinicas (UFMG) with a
gestational age of less than 34 weeks and/or birth weight less than or equal to 1.500
grams, who were followed up at the Ambulatério da Crianca de Risco (ACRIAR/UFMG)
were analyzed, from January 2005 to December 2019. Univariate binary logistic
regression analyzes were performed to confirm the association between the Denver-I|
results and the MABC-2 results at 7 years. Receiver Operating Characteristic (ROC)
curve analyzes and calculated area under the curve (AUC) were also evaluated to
determine sensitivity, specificity, positive and negative prediction values, considering
95% of the confidence interval. Probability calculation was performed to check there
are more chances of presenting a result of motor impairment in the MABC-2 according
to the greater number of suspect results in the Denver-1l. The Denver-Il results at 2 (X2
=8.90; P =0.003), 3 (X2=19.670; P <0.001) and 4 years (X2 = 16.010; P <0.001) were
significantly associated with MABC-2 at 7 years old. Children identified as suspect by
Denver-Il at 2, 3, and 4 years were, respectively, 3.45, 7.40, and 6.06 times more likely
to have a risk for Developmental coordination disorder (DCD) result on the MABC-2 at
7 years. The greater the number of suspect results in Denver-Il over time, the greater
the probability of risk of DCD in the MABC-2 in 7 years (p<0.001). The AUC was
considered fair for ages 2 (0.60; 95% CI 0.50-0.70), 3 (0.61; 95% CI 0.51-0.71) and 4
years (0.64; 95% CI1 0.54-0.74). The Denver-Il sensitivity was 66%, 70% and 69% and
its specificity 55%, 51% and 54%, with a cutoff value of 78.50, 91.50 and 111.50 points
for the age of 2, 3 and 4 years, respectively. This is the first study to assess the
predictive validity and accuracy of the Denver-Il to identify mild to moderate motor

impairments in preterm children. The results obtained that the Denver-Il cutoff points



can discriminate children between 2 and 4 years old who are at risk for DCD at 7 years
of age, supporting the use of the Denver-Il for screening motor changes at 2, 3 and 4
years of age.

Keywords: Infant, premature. Child development. Motor skills disorders.
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1 INTRODUCAO

O nascimento prematuro € considerado uma importante causa de
mortalidade na populacdo neonatal em paises de baixa e média renda (KLEINHOUT
et al., 2021). No Brasil, cerca de 350 mil bebés nascem com menos de 37 semanas
de gestacao, ocupando a 102 posicao entre 0s paises com maior niumero de nascidos
vivos pré-termo e a 162 em Obitos por complicacbes da baixa idade gestacional
(GUINSBURG et al., 2016). Estudo brasileiro realizado em vinte unidades de terapia
intensiva neonatal (UTIN) de hospitais publicos do Brasil identificou taxa de 53% de
mortalidade ou sobrevida com morbidades em recém-nascidos pré-termo
(GUINSBURG et al., 2016).

Os avancos na ciéncia e na tecnologia levaram a reducdo da taxa de
mortalidade de recém-nascidos pré-termo nas duas Ultimas décadas (KATZ et al.,
2013; ROGERS; HINTZ, 2016). Entretanto, os sobreviventes se tornam propensos a
apresentar morbidades em diversas areas do desenvolvimento, com repercussfes
motoras, cognitivas, comportamentais e na linguagem, de gravidade variavel
(ALLOTEY et al., 2018; MAJEWSKA et al., 2018; MOREIRA et al., 2014). Essas
alteracbes, que podem ter relacdo com os multiplos fatores de risco associados ao
parto prematuro, impactam negativamente no desempenho funcional e na qualidade
de vida da crianca (ALLOTEY et al., 2018; SPITTLE; TREYVAUD, 2016; VIEIRA,
LINHARES, 2011).

Fatores biolégicos como, por exemplo: peso ao nascer, idade gestacional,
leucomalacia periventricular (LPV), hemorragia peri-intraventricular (HPIV), sindrome
do desconforto respiratério agudo (SDRA), entre outros, podem ser responsaveis por
grande parte das alteragcdes do desenvolvimento a longo prazo (SPITTLE et al., 2015).
Além destes, fatores ambientais como nivel socioecondmico, educacdo dos pais,
estrutura familiar e ambiente doméstico também estdo associados aos desfechos de
desenvolvimento de criancas nascidas pré-termo (SPITTLE et al., 2015). Estudo
recente realizado no Brasil mostrou que fatores de risco biologicos e o nivel
socioecon6mico foram preditores significativos de desfechos do desenvolvimento
motor de bebés pré-termos (PANCERI et al., 2020). O baixo nivel socioeconémico de

muitas familias pode ser considerado um agravante das consequéncias dos
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problemas de saude no Brasil (MOREIRA et al., 2014; PANCERI et al., 2020), sendo
que cerca de 250 milhdes de criangcas em idade pré-escolar ttm menor potencial de
desenvolvimento nos paises de baixa e média renda (BLACK et al., 2017; WALKER
et al., 2007).

Existem diretrizes ja estabelecidas por Novak et al., (2017) e Spittle et al.,
(2018) para auxiliar profissionais no acompanhamento do desenvolvimento da crianca
pré-termo. O objetivo principal é identificar criancas com alto risco para paralisia
cerebral por meio de avaliacfes preditivas para alteragcdes motoras. Porém, cerca de
40 a 70% das criangas pré-termo, nas quais nao sado detectadas alteracdes motoras
nos primeiros anos de vida, podem apresentar comprometimentos motores leves, de
aprendizagem e de comportamento na idade escolar (entre 5 e 7 anos) (MAJEWSKA
et al., 2018), que se tornam evidentes devido ao aumento da demanda por habilidades
motoras e cognitivas (JIN et al., 2019; MOREIRA et al., 2014). No entanto, o alto custo
dos programas longitudinais dificulta 0 monitoramento em paises de baixa e média
renda, como o Brasil, além dos dois anos de idade, conforme recomendado nas
diretrizes (NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE, 2017).

Com o avango dos cuidados neonatais tem sido identificada reducdo na
taxa de alteragcdes motoras graves, como a paralisia cerebral, com crescente aumento
de prevaléncia de comprometimentos motores leves a moderados, similares as
dificuldades motoras observadas em criangas com transtorno do desenvolvimento da
coordenacao (TDC) (SPITTLE; ORTON, 2014; BOLK et al., 2018; CARAVALE et al.,
2019; EDWARDS et al., 2011; PRESTON et al., 2017). O TDC é caracterizado por
déficits na aquisicdo e execucdo de habilidades motoras coordenadas, que ocorrem
abaixo do esperado para a idade cronolégica da criangca, comprometendo o
desempenho nas atividades de vida diaria (AMERICAN PSYCHIATRIC
ASSOCIATION, 2014). Além de deficiéncia na coordenagdo motora, ha também
deficiéncia de equilibrio, forca, resisténcia muscular e limitacbes nas atividades
motoras grossas e finas, como correr, pular, escalar, jogar bola, escrever e manipular
pequenos objetos (CARAVALE et al.,, 2019). Devido a baixa proficiéncia motora,
ocorre diminuicdo da participacdo em atividades fisicas, com piores resultados de

condicionamento fisico e baixa aptidao cardiorrespiratoria, o que pode levar a risco
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aumentado para obesidade e doencas cardiovasculares (SMITS-ENGELSMAN et al.,
2018).

Além das questfes motoras, criangas pré-termo na idade escolar podem
apresentar baixo desempenho escolar, com dificuldades de aprendizagem motora e
funcional, decorrentes de deficiéncias na funcdo executiva, (JIN et al., 2019;
MOREIRA; MAGALHAES; ALVES, 2014). H4, ainda, evidéncias de que existe
associacao entre o nascimento prematuro e o Transtorno do Déficit de Atencdo com
Hiperatividade (TDAH) (ALLOTEY et al., 2018; ESPIRITO SANTO; PORTUGUEZ;
NUNES, 2009).

1.1 Propriedades psicométricas de teste de triagem do desenvolvimento infantil

Para deteccéo de alteracdes e encaminhamento precoce para intervencao
€ recomendada a utilizacdo de instrumentos padronizados para o0 acompanhamento
global do desenvolvimento de criancas pré-termo (JIN et al., 2019). Os testes
padronizados possuem propriedades psicométricas ja verificadas, o que permite ao
profissional maior confianca na aplicacdo e na reproducdo dos resultados
(MCGOWAN; VOHR, 2019).

A confiabilidade e a validade séo consideradas as principais propriedades
psicométricas dos instrumentos de avaliacdo. Confiabilidade é a capacidade para
reproduzir um resultado de forma consistente, no tempo e no espaco, podendo ser
verificada intra e inter-examinadores e teste-reteste. A confiabilidade teste-reteste se
refere a aplicar o teste duas vezes, com intervalo de tempo, e verificar se ndo ha
diferenca significa entre os valores encontrados. A confiabilidade inter-examinadores
indica o grau de concordancia do resultado do teste aplicado por dois avaliadores
diferentes na mesma ocasido e a confiabilidade intra-examinadores indica a
consisténcia entre os resultados de uma mesma avaliagdo pela mesma pessoa em
diferentes ocasides. Validade refere-se a propriedade de um instrumento medir aquilo
que se propde a medir, compreendendo: 1) validade de conteudo, que indica o grau
em que o conteudo do instrumento reflete adequadamente o construto a ser medido;
2) validade de constructo, na qual se avalia o grau em que o instrumento mede de

maneira valida e consegue representar adequadamente o construto que se quer
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medir; e 3) validade de critério, que se relaciona ao grau em que as pontuacdes de
um instrumento se relacionam com um instrumento considerado "padrao-ouro”
(PORTNEY, 2020; RICHARDSON, 2013).

Medidas de critério séo frequentemente aplicadas para validar ferramentas
de diagndstico ou triagem e se divide em: validade concorrente, na qual o teste
avaliado e o teste padrao-ouro sao aplicados ao mesmo tempo, e validade preditiva,
na qual o teste padrédo-ouro € aplicado no futuro. Uma comparacao dos resultados no
teste de critério e o teste avaliado gera dados para indicar a sensibilidade, ou a
extensdo em que o teste avaliado pode identificar com precisdo aqueles com a
condicao (resultados verdadeiro-positivos), e especificidade, que € a capacidade do
teste avaliado em identificar aqueles que o critério determinou que nao tém a condicéo
(resultados verdadeiro-negativos). Estes sdo apresentados como porcentagens, com

valores préoximos a 100% indicando melhor acuracia (PORTNEY, 2020).

Testes de triagem, normalmente avaliam varios dominios do
desenvolvimento e geralmente levam de 20 a 30 minutos para serem aplicados,
podendo ser administrados por diferentes profissionais (RICHARDSON, 2013). O
principal objetivo de um teste de triagem é discriminar individuos com ou sem risco de
desenvolver uma condi¢do especifica. Ferramentas de triagem validas e confiaveis
podem identificar criancas que necessitam de avaliagdo mais compreensiva ou
diagnéstica, auxiliando a detectar precocemente alteracbes de desenvolvimento
infantil (FARUK et al., 2020). No Brasil, € muito comum a utilizagdo do Denver Il -
Teste de Triagem do Desenvolvimento (Denver-II) como ferramenta de triagem para
0 acompanhamento de criancas pré-termo (ALBUQUERQUE; CUNHA, 2020;
CUSTODIO; CREPALDI; CRUZ, 2012; RIBEIRO et al., 2017; SILVA; DE ARAUJO;
DE OLIVEIRA AZEVEDO, 2018).

1.1.1 Denver II: Teste de Triagem do Desenvolvimento (Denver-II)

O Denver-Il é a segunda verséo do Teste de Triagem do Desenvolvimento
de Denver (The Denver Developmental Screening Test - DDST). A versao original foi
criada em 1967 (FRANKENBURG; DODDS, 1967) e, em 1992, essa versao passou

por revisdo dos itens e andlise de propriedades psicométricas, sendo reformulado
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para se tornar a versao usada atualmente (FRANKENBURG et al., 1992). O Denver-
Il é indicado para rastreamento de atraso global do desenvolvimento em criancas de
zero a seis anos de idade, sendo amplamente utilizado pelos profissionais de saude,
pois além do baixo custo, € uma ferramenta de facil e rapida aplicacdo, tanto na

pesquisa cientifica quanto na prética clinica (FRANKENBURG et al., 1992).

O teste de Denver-1l € composto de 125 itens divididos em quatro dominios:
pessoal-social, motor fino-adaptativo, linguagem e motor grosso. O dominio pessoal-
social é composto por 25 itens e envolve aspectos dos cuidados pessoais e da
socializagdo da crianca, dentro e fora do ambiente familiar. O dominio motor fino-
adaptativo é composto por 29 itens e envolve a coordenacdo olho-mdo e a
manipulacdo de pequenos objetos. O dominio da linguagem envolve 39 itens nos
quais busca-se verificar a producdo de som, capacidade de reconhecer, entender e
usar a linguagem. Por fim, o dominio motor grosso contém 32 itens que avaliam
aspectos do controle motor corporal e da capacidade para realizar atividades como
sentar, andar, pular e demais movimentos do corpo (FRANKENBURG et al., 1992).

Em sua maioria, os itens sdo administrados pelo avaliador diretamente a
crianca, entretanto, em alguns deles, é permitido que a mée ou cuidador relate se a
crianca realiza ou ndo determinada tarefa em seu cotidiano (FRANKENBURG et al.,
1992). Para iniciar a aplicacao do teste, é necessario calcular a idade exata da crianca
na data da observacdo. Para criancas pré-termo é necessario realizar o calculo da
idade corrigida até a crianca completar 24 meses de idade. O protocolo de teste,
consiste em uma folha Unica, na qual é tracada uma linha vertical na idade exata da
crianca para sinalizar os itens que deverao ser pontuados em cada dominio. Os itens
sao dispostos de acordo com a idade em que a maioria (90%) das criangcas da amostra
normativa do teste conseguem realizar os itens. Cada item pode ser pontuado como:
“passa’, quando a crianga realiza o item da forma adequada; “falha”, quando a crianca
nao realiza o item adequadamente; “ndo-observado” quando a crianca ainda nao teve
a oportunidade de realizar aquele item; e “recusa” quando a crianga se recusa a
executar o item. Quando a crianca falha em um item situado totalmente a esquerda
da linha de idade, isto é, além do percentil 90, o item é identificado como “atraso”.
Quando a crianga falha em um item no qual a linha da idade passa entre os percentis

75 e 90 é considerado “cautela”. A partir da contagem do nimero de atrasos e cautelas
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é possivel classificar o desenvolvimento como: “suspeito”, quando a crianga apresenta
apenas um atraso ou duas ou mais cautelas; ou “normal”, quando a crianga nao

apresenta nenhum atraso e no maximo uma cautela (FRANKENBURG et al., 1992).

Embora amplamente utilizado, poucos sdo os estudos que analisam as
propriedades psicométricas do teste Denver-Il. Em sua versao original, o teste tem
boa validade de face (FRANKENBURG et al., 1992) e de conteudo (SHAHSHAHANI
et al.,, 2010) e tem altos indices de confiabilidade teste-reteste (ICC=0,90) e
interexaminadores (ICC=0,86) (FRANKENBURG et al., 1992). H4 um estudo da
validade concorrente da versao de Frankenburg et al. (1992) com a Bayley Scales of
Infant and Toddler Development (Bayley-1ll) (RUBIO-CODINA et al.,, 2016). Os
resultados desse estudo mostraram que a validade concorrente com o Bayley-llI
variou por idade e dominio. Os dominios de linguagem e motor fino-adaptativo do
Denver-ll apresentam maior correlacdo com as escalas correspondentes do Bayley-
[l com o0 aumento da idade. Entretanto, para o dominio motor grosso as correlacées
com o Bayley-lll foram moderadas a altas para criancas de 6 a 18 meses, mas
diminuiram em criancas mais velhas. Este estudo também verificou a consisténcia
interna e a confiabilidade do Denver-Il, indicando que é uma alternativa viavel, valida

e confiavel para mensurar o desenvolvimento infantil (RUBIO-CODINA et al., 2016).

O teste Denver-ll foi traduzido e adaptado culturalmente para o portugués
brasileiro por Sabatés et al., (2013). Até 0 momento, dois estudos buscaram verificar
propriedades psicométricas desta versdo (BOO; MATEUS; SABATES, 2020;
SANTOS et al., 2021). No estudo de Boo, Mateus e Sabatés, (2021) esta verséo
apresentou boa confiabilidade interexaminador (concordancia = 96.91%), boa
consisténcia interna (a = 0.97) e validade de constructo (Confirmatory Factor Analysis
(CFA) = 0.84-0.93) (BOO; MATEUS; SABATES, 2020). Santos et al. (2021)
demonstrou que a confiabilidade intra e inter examinador foi excelente em toda a
amostra do estudo. Foram verificados, ainda, indices de correlacdo moderados a
muito fortes com o Ages & Stages Questionnaires - Terceira edicdo (ASQ-3) em
criancas entre 13 e 60 meses de idade (SANTOS et al., 2021).

Embora o Denver-Il seja muito utilizado e bastante pesquisado, observa-

se, no entanto, escassez de estudos sobre sua validade preditiva. Foi encontrado
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apenas um estudo no qual foi verificada a validade do Denver-I1l, aplicado em criangas
entre seis e 42 meses de idade, para predizer o quociente de inteligéncia (Ql), avaliado
pela Escala de Inteligéncia Wechsler para Criancas (Wechsler Intelligence Scale for
Children - WISC-V), e o desempenho escolar, avaliado por um indice que combinava
0s escores de aritmética, leitura e vocabulario, entre seis e oito anos de idade (RUBIO-
CODINA; GRANTHAM-MCGREGOR, 2020). Neste estudo a validade preditiva de
testes de triagem, como o Denver-Il, foi comparada a validade preditiva de um teste
padrdo-ouro para avaliagdo do desenvolvimento infantil, a Escala Bayley (Bayley
Scales of Infant and Toddler Development - Bayley-Ill). Foi verificado que o Bayley-lll
tem melhor validade preditiva para esses dois desfechos, porém o Denver-Il foi
identificado como o teste de triagem com melhor validade preditiva para detectar
alteracdes relacionadas ao Ql e desempenho escolar, quando comparado a outros
instrumentos de triagem como o ASQ-3, o Inventario de Desenvolvimento Battelle, os
Marcos Motores da Organizacdo Mundial da Saude (WHO-Motor) e o MacArthur
Communicative  Development Inventories (RUBIO-CODINA; GRANTHAM-
MCGREGOR, 2020). Porém, ndo existem dados sobre a validade preditiva do Denver-
Il para outros desfechos como, por exemplo, para predizer alteracdes motoras na
idade escolar.

O teste Denver-1l tem sido amplamente utilizado em estudos no Brasil, em
diversos contextos, como hospitais, creches e escolas, e em programas de
acompanhamento do desenvolvimento de criangas de risco, nascidas
prematuramente, com diversos objetivos (BOMFIM et al., 2016; ESPIRITO SANTO;
PORTUGUEZ; NUNES, 2009; FAN; PORTUGUEZ; NUNES, 2013; KRELING; BRITO;
MATSUO, 2006; MAGALHAES et al., 2011; ZAGO et al., 2017). Os resultados desses
estudos demonstram o uso do teste Denver-ll na deteccdo de atraso no
desenvolvimento neuropsicomotor de recém-nascidos pré-termo (KRELING; BRITO;
MATSUO, 2006; ZAGO et al., 2017), assim como associagao entre o desenvolvimento
neuropsicomotor e fatores de risco bioldégico e ambientais em criangas pré-termo
(ZAGO et al., 2017). Alem disso, em alguns estudos foi verificada a associagao dos
resultados do teste com alteracdes cognitivas e comportamentais, nas idades pre-
escolar (ESPIRITO SANTO; PORTUGUEZ; NUNES, 2009) e escolar (6 e 7 anos)
(FAN; PORTUGUEZ; NUNES, 2013). Embora reviséo sistematica recente, reconheca
gue o Denver-Il foi o teste de triagem mais utilizado no Brasil (ALBUQUERQUE;
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CUNHA, 2020), ainda sdo necessarios mais estudos sobre as propriedades

psicométricas do instrumento.

1.1.2 Deteccao de alteracdes motoras leves a moderadas

O teste mais utilizado mundialmente para identificar alteragcdes motoras
leves a moderadas, como TDC, em criancas e adolescentes de 3 a 16 anos, € 0
Movement Assessment Battery for Children, 22 edition (MABC-2) (HENDERSON;
SUGDEN; BARNETT, 2007; MOREIRA; MAGALHAES; ALVES, 2014). Este teste foi
traduzido e adaptado culturalmente para diversos paises, incluindo o Brasil e, tem
propriedades psicométricas adequadas (BLANK et al., 2019; HENDERSON;
SUGDEN; BARNETT, 2007; VALENTINI; RAMALHO; OLIVEIRA, 2014), sendo
considerado por alguns autores como o “padrao ouro” para deteccao de alteragdes
motoras leves a moderadas (SARRAFF; MARTINEZ; SANTOS, 2018). No entanto,
esse teste tem alto custo e longo tempo de aplicacdo, sendo mais utilizado na
pesquisa do que na pratica clinica (FARUK et al., 2020; SARRAFF; MARTINEZ;

SANTOS, 2018), principalmente em paises de baixa e média renda.

Esse teste apresenta boas propriedades psicométricas, com boa
confiabilidade interexaminadores (ICC = 0,86 a 0,99), intraexaminadores (ICC = 0,68
a 0,85) e confiabilidade teste-reteste (r = 0,74; p<0,0001), além de apresentar boa
consisténcia interna (a = 0,78) (VALENTINI; RAMALHO; OLIVEIRA, 2014). Ha
evidéncias, ainda, de boa validade de contetdo (Content Validity Index (CVI) = 71,8 a
93,9; K = 98,5 a 99,3, p <0,001), validade de face (escala Likert de painel de
especialistas=98%) e validade concorrente (r = 0,30; p <0,02), quando comparado
com Test of Gross Motor Development — second edition (TGMD-2), demonstrando ser
um instrumento com poder (n2=0.63), p<0.0001) para distinguir criangas com TCD,
com risco para TDC e criangas com desenvolvimento tipico (GRIFFITHS et al., 2018).

Amplamente utilizado e aceito na literatura para deteccdo de TDC,
pontuac&o no teste menor ou igual ao percentil 5 é indicativa de TDC, pontuacéo entre
o percentil 6 e 15 é considerada risco para TDC e acima de 16 é considerada
desenvolvimento tipico (BLANK et al., 2019; GEUZE et al., 2001; HENDERSON;
SUGDEN; BARNETT, 2007). Um estudo avaliou a validade preditiva do MABC-2 aos
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3 anos para predizer TDC em criangas nascidas pré-termo com 4-5 anos, utilizando o
mesmo teste nas duas avaliacdes, e foi demonstrado que o MABC-2 é altamente
sensivel, mas com menor especificidade para identificacdo de criancas que estdo em
risco de TDC (sensibilidade: 90%; especificidade: 69%). Alto valor preditivo negativo
mostra que o MABC-2 é adequado para predizer auséncia de risco de TDC em

criancas pré-termo aos 3 anos de idade (KWOK et al., 2019).

O teste MABC-2 tem sido utilizado em criancas nascidas pré-termo,
principalmente para auxiliar na detecgdo do risco de TDC (BOLK et al., 2018;
CARAVALE et al., 2019; DEWEY et al., 2019; EDWARDS et al., 2011; KWOK et al.,
2019; SPITTLE et al., 2021). Existe variacdo nas taxas de prevaléncia de TDC em
criancas pré-termo, decorrentes dos diferentes pontos de corte para deteccdo de
alteracbes motoras, que dependem do teste utilizado. Uma revisdo sistematica
mostrou que a probabilidade de uma crianca ser identificada com TDC é seis vezes
maior entre criancas pré-termo e/ou muito baixo peso comparadas a seus pares
nascidos a termo, quando considerado o ponto de corte <5 percentil do MABC-2 ou
oito vezes maior quanto usado o ponto de corte <16 percentil (SPITTLE et al., 2021).
De forma geral, observa-se trés vezes mais chances de criancas nascidas pré-termo
apresentarem TDC em comparacdo as criangas nascidas a termo aos cinco, sete e
13 anos de idade (SPITTLE et al., 2021). Essas alteracdes motoras tendem a persistir
na adolescéncia e podem interferir no desempenho escolar e na autoestima. Além
disso, adultos nascidos pré-termo continuam apresentando taxas mais altas de
comprometimento neurossensorial, com impacto no desenvolvimento académico e
profissional (SPITTLE et al., 2015).

O diagnostico do TDC é feito seguindo alguns critérios, conforme
recomendado pelo Manual Diagnéstico e Estatistico de Transtornos Mentais — 52
edicdo (DSM-5):

A. A aquisicdo e a execucdo de habilidades motoras coordenadas estédo
substancialmente abaixo do esperado considerando-se a idade cronolégica
do individuo e a oportunidade de aprender e usar a habilidade. As
dificuldades manifestam-se por falta de jeito (p. ex., derrubar ou bater em

objetos), bem como por lentid&o e imprecisdo no desempenho de habilidades
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motoras (p. ex., apanhar um objeto, usar tesouras ou facas, escrever a méao,

andar de bicicleta ou praticar esportes).

B. O déficit nas habilidades motoras do Critério A interfere, significativa e
persistentemente, nas atividades cotidianas apropriadas a idade cronologica
(p. ex., autocuidado e automanutencéo), causando impacto na produtividade
académica/escolar, em atividades pré-profissionais e profissionais, no lazer e

nas brincadeiras.

C. O inicio dos sintomas ocorre precocemente no periodo do

desenvolvimento.

D. Os déficits nas habilidades motoras ndo sdo mais bem explicados por
deficiéncia intelectual (transtorno do desenvolvimento intelectual) ou por
deficiéncia visual e ndo sdo atribuiveis a alguma condicdo neuroldgica que
afete os movimentos (p. ex., paralisia cerebral, distrofia muscular, doenga
degenerativa) (AMERICAN PSYCHIATRIC ASSOCIATION, 2014, p. 74).

Entretanto, ndo é recomendado que esse diagndstico seja feito antes dos
5 anos de idade, devido a alta variabilidade no desenvolvimento motor nesta faixa
etaria, salvo em alguns casos especificos em que ha comprometimento motor severo
(BLANK et al.,, 2019). Porém, a identificacdo de possiveis sinais sugestivos do
transtorno por instrumentos de triagem pode auxiliar no encaminhamento precoce
para estimulacdo preventiva do desenvolvimento motor e funcional (SABANATHAN;
WILLS; GLADSTONE, 2015).

1.2 Justificativa do estudo

Considerando que o Denver-1l € amplamente utilizado em paises de baixa
e média renda, ainda ndo existem estudos que avaliam sua capacidade para prever
alteracdes motoras leves a moderadas em criancas pré-termo. E importante verificar
se os resultados da aplicagdo de um teste global de desenvolvimento infantil nos
primeiros anos de vida podem prever dificuldades motoras na idade escolar. Esse
dado é importante para dar suporte a utilidade clinica do Denver-ll na realizacéo de
pesquisas e em servigos longitudinais de acompanhamento do desenvolvimento

infantil de criancas que nasceram pré-termo.
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2 OBJETIVOS

2.1 Objetivo Geral

Determinar a validade preditiva do Denver-Il, aplicado com 1, 2, 3,4 e 5
anos de idade, para identificacdo de alteracbes motoras leves a moderadas em

criancas pré-termo aos 7 anos de idade.

2.2 Objetivos Especificos

Verificar se criancas identificadas com desenvolvimento suspeito no
Denver-ll com 1, 2, 3, 4 e 5 anos de idade apresentam maior chance de apresentar

alteracOes motoras leves a moderadas no teste MABC-2 aplicado aos 7 anos de idade.

Verificar se as chances de apresentar alteragbes motoras leves a
moderadas no teste MABC-2 aumentam com o numero de resultados suspeitos no

Denver-ll ao longo do seguimento de 1 a 5 anos de idade.

Verificar a acuracia do teste Denver-Il por meio da criacao de curvas ROC.

Identificar os valores de sensibilidade, especificidade, valor preditivo

positivo e valor preditivo negativo do teste Denver-1l para cada faixa etéria.

3 HIPOTESES

As hipodteses do estudo séo que (a) havera associacao significativa entre
os resultados do Denver-Il aplicado aos 1, 2, 3, 4 e 5 anos de idade com o resultado
do teste motor MABC-2 aos 7 anos de idade, e (b) os valores de sensibilidade,
especificidade, valor preditivo positivo e valor preditivo negativo do teste Denver-Il
para cada faixa etaria serdo adequados para predizer o resultado no MABC-2 aos 7

anos de idade.
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Abstract

In Brazil, as well as LMICs, although it is very common to use the Denver
Developmental Screening Test Il (Denver-1l) as a screening tool of choice to assess
global developmental in preterm children, few studies that analyze its psychometric
properties. The study aimed to determine the predictive validity of the Denver-Il,
applied at 1, 2, 3, 4 and 5 years of age, to identify mild to moderate motor impairments
in preterm children at 7 years of age. Data from 121 children born with a gestational
age of less than 34 weeks and/or birth weight less than or equal to 1.500 grams were
analyzed. Univariate binary logistic regression analyzes were performed. Receiver
Operating Characteristic (ROC) curve analyzes and calculated area under the curve
(AUC) were also evaluated to determine sensitivity, specificity, positive and negative
prediction values, considering 95% of the confidence interval. Probability calculation
was performed. The Denver-Il results at 2 (X2 = 8.90; P = 0.003), 3 (X2 = 19.670; P
<0.001) and 4 years (X2 =16.010; P <0.001) were significantly associated with MABC-
2 at 7 years old. Children identified as suspect by Denver-1l at 2, 3, and 4 years were,
respectively, 3.45, 7.40, and 6.06 times more likely to have a risk for Developmental
coordination disorder (DCD) result on the MABC-2 at 7 years. The AUC was
considered fair for ages 2 (0.60; 95% CI 0.50-0.70), 3 (0.61; 95% CI 0.51-0.71) and 4
years (0.64; 95% CIl 0.54-0.74). The Denver-Il sensitivity was 66%, 70% and 69% and
its specificity 55%, 51% and 54%, with a cutoff value of 78.50, 91.50 and 111.50 points
for the age of 2, 3 and 4 years, respectively. The greater the number of suspect results
in Denver-1l over time, the greater the probability of risk of DCD in the MABC-2 in 7
years (p<0.001). This is the first study to assess the predictive validity and accuracy of
the Denver-ll to identify mild to moderate motor impairments in preterm children. The
results obtained that the Denver-II cutoff points can discriminate children between 2

and 4 years old who are at risk for DCD at 7 years of age.
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1. Introduction

Neurodevelopmental follow-up of preterm children is recommended to
monitor short-term and long-term outcomes (JIN et al.,, 2019; MCGOWAN; VOHR,
2019). However the high cost of longitudinal programs have made monitoring beyond
two years of age, as recommended in guidelines (NATIONAL INSTITUTE FOR
HEALTH AND CARE EXCELLENCE, 2017), difficult in LMICs, like Brazil. Recent
studies have been showing lower rate of cerebral palsy and higher prevalence of
developmental coordination disorder (DCD) in preterm children (MCGOWAN; VOHR,
2019; SPITTLE et al., 2021). About 40 to 70% of preterm children who do not have
evident motor problems in the first years of life, may have mild motor impairments,
learning deficits and behavioral impairments at 5-7 years old due the increased
demand for motor and cognitive skills (JIN et al., 2019; MAJEWSKA et al., 2018;
MOREIRA et al., 2014). DCD is a health condition commonly found at school age in
preterm children (BOLK et al., 2018; CARAVALE et al., 2019; EDWARDS et al., 2011,
PRESTON et al., 2017). It is characterized by deficits in the acquisition and execution
of coordinated motor skills, which occur below expectations for the child's chronological
age, compromising the performance of daily living  activites (AMERICAN
PSYCHIATRIC ASSOCIATION, 2014).

The most used test worldwide to identify mild to moderate motor
impairments, like DCD, in children and adolescents aged 3 to 16 years, is the
Movement Assessment Battery for Children, 2nd edition (MABC-2) (HENDERSON;
SUGDEN; BARNETT, 2007; MOREIRA; MAGALHAES; ALVES, 2014). This test was
translated and culturally adapted for Brazil, has adequate psychometric properties
(BLANK et al., 2019; HENDERSON; SUGDEN; BARNETT, 2007; VALENTINI;
RAMALHO; OLIVEIRA, 2014), and has been considered as the “gold standard” for
detecting DCD (SARRAFF; MARTINEZ; SANTOS, 2018). This test, however, due to
its cost, is not used routinely in follow-up programs in LMICs, unless for research
purposes (FARUK et al., 2020; SARRAFF; MARTINEZ; SANTOS, 2018).

The identification of signs suggestive of DCD by global screening
instruments, during development monitoring, can help in the process of early referral
and preventive stimulation of motor and functional development (SABANATHAN;
WILLS; GLADSTONE, 2015). In Brazil, as well as LMICs, it is very common to use the
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Denver Developmental Screening Test Il (Denver-11) (FRANKENBURG et al., 1992) as
a screening tool of choice to monitor and assess global developmental in preterm
children aged 0 to 6 years, being widely used by health professionals because it is a
low-cost tool, easy and quick to apply (ALBUQUERQUE; CUNHA, 2020; CUSTODIO;
CREPALDI; CRUZ, 2012; RIBEIRO et al., 2017; SILVA; DE ARAUJO; DE OLIVEIRA
AZEVEDO, 2018).

Denver-Il was translated and culturally adapted into Brazilian Portuguese
by Sabatés et al. (2013), this version showed good intra (SANTOS et al., 2021) and
inter-rater reliability (BOO; MATEUS; SABATES, 2020; SANTOS et al., 2021), good
internal consistency and construct validity (BOO; MATEUS; SABATES, 2020;
SANTOS et al., 2021) as well as good concurrent validity with the Brazilian version of
the Ages & Stages Questionnaires (ASQ-3) (SANTOS et al., 2021). A recent study
verified the predictive validity of the Denver-1l and other developmental global tests at
6-42 months to predict Intelligence Quotient (IQ) and school achievement. The results
showed that the Denver-1l was the most feasible and valid short test for large-scale
use to predict these outcomes (RUBIO-CODINA; GRANTHAM-MCGREGOR, 2020),
however, no studies were found in the literature about the validity of the Denver-II to

predict mild to moderate motor impairments.

Considering that the Denver-Il yet is widely used in LMICs, the objective of
this study was to investigate it’s the predictive validity and accuracy at ages 1, 2, 3, 4
and 5 years old to identify mild to moderate motor impairments in 7-years old preterm
children. These points will be important to verify the clinical utility of the Denver-II test

in longitudinal services for monitoring the development of preterm children.
2. Method

This is a methodological study of a retrospective cohort. We collected data
of 121 preterm children who underwent medical follow-up at the Ambulatério da
Crianca de Risco (ACRIAR), of Universidade Federal de Minas Gerais (UFMG), Brazil,
from January 2005 to December 2019. ACRIAR is a developmental follow-up program
from birth to 7-year-old. In this program, all children are assessed at key ages (4, 8,
12, 18, 24 months of corrected age and annually up to 7 years), with standardized

protocols specific for each age. The service assists low-income families that benefit
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from public assistance. The Research Ethics Committee of the UFMG approved this
study (CAAE: 32505614.2.0000.5149). The children were included only after parents

signed the consent form.
2.1 Participants

Children born in the maternity of Hospital das Clinicas (UFMG) with
gestational age less than 34 weeks and/or birth weight less or equal to 1500 grams
and follow-up at ACRIAR until seven years of age were included. Children with genetic
syndromes, malformations, diagnosed neurological disorders, and those who did not

return for assessment at age seven were excluded.
2.2 Instruments
2.2.1 Denver Developmental Screening Test Il (Denver-I1)

Children were evaluated with the Denver-Il in, at least, one of the following
ages: 1, 2, 3, 4 and/or 5 years. This test, used to evaluate the global development of
children ages 0 to 6 years old, is composed by 125 tasks divided into four domains:
personal-social, fine motor-adaptive, language and gross motor. At the ages of 1 and
2 years, the corrected age was used. Each item is scored according to cutoff points
previously defined as: “delay” when the child fails an item located entirely to the left of
the child’s age line; and “caution” when the child misses an item that is crossed by the
age line between p75 and p90. Based on the number of delays and cautions, it is
possible to classify the child’s development as: “suspect”’, when the child has one or
more delays and/or two or more cautions; and “normal”, when the child has no delay
and at most a caution (FRANKENBURG et al., 1992; SABATES, 2017). To be able to
generate ROC (Receiver Operating Characteristic) curves we calculated raw scores.
Since the Denver-Il has no total raw score, we added items passed to the items
preceding the basal level, following general scoring principles according to Rubio-
Codina et al. (2016) and Boo et al. (2020).

2.2.2 Movement Assessment Battery for Children—Second Edition (MABC-2).

All children were evaluated at age seven years by the MABC-2. This is a

screening test used to identify mild and moderate motor impairment in children aged 3
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to 16 years and 11 months. The test consists of eight motor tasks representing three
areas: manual dexterity, ball skills and balance. In the present study, the age band 2
protocol for children aged 7 to 10 years was used. Children’s motor performance are
converted in percentiles interpreted as: < 5" significant motor difficulty, 6-15" at risk
for motor deficit, and = 16" no motor difficulties (HENDERSON; SUGDEN; BARNETT,
2007). This test have good psychometric properties demonstrating to be an instrument
with power (n2 = 0.63), p <0.0001) to distinguish children with DCD, at risk for DCD
and children with typical development (GRIFFITHS et al., 2018). In the present study,
scores at or below the 15th percentile were considered suspect and indicative of risk
for DCD and performance at or above the 16th percentile was considered in the normal
or typical development (VALENTINI; RAMALHO; OLIVEIRA, 2014).

2.3 Procedures

The study was conducted with data from ACRIAR’s database, a
developmental follow-up which monitors preterm newborns since hospital discharge
up to seven years of age. The data used in the study were collected in the following
sequence: 1) first registry: data obtained in the first appointment with the family,
including information about neonatal characteristics and family’s sociodemographic; 2)
ages 1 to 5 years: annual assessment of the child using the Denver-Il; and 3) age 7

years: assessment of the child using the MABC-2.

Children were evaluated in the presence of their parents or caregivers, who
actively participate in the consultation, creating an appropriate environment for the
evaluation. All children were assessed in a reserved and appropriate room and each
evaluation, which included parent’s orientation, lasted about 60 minutes. After each
assessment, if signs of developmental delay were observed, the parents received
guidance to stimulate the child's development and referral for specialized intervention,

according to each case.

As this is a longitudinal study, with data accumulation over fifteen years,
different evaluators conducted the evaluations. To ensure reliable information and data
quality, before doing any assessment, examiners were trained in test procedures in
accordance with the manual of each instrument, followed by observation of the

assessments by an experienced examiner. For the Denver-I1l, an individual written test
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was conducted to verify the examiner’s knowledge about the test’s procedures and,
according to the result, possible procedural errors were corrected and a new test of
item’s knowledge was conducted. After passing these procedures, the examiner
passed to the assessment phase under the supervision of a more experienced
clinician, until finally being able to assess independently. For the MABC-2, the reliability
of each evaluator was verified through video scoring of 10 children and calculation of
the intraclass correlation coefficient (ICC). Only examiners who obtained an adequate

reliability index (ICC> 0.80) were allowed to test the children.
2.4 Data analysis

We analyzed the data using the IBM SPSS software, version 22.0.
Descriptive statistical analysis of mean and standard deviation for continuous variables
and frequency and percentage for categorical variables were used to characterize the
participants. Initially the chi-square test was performed to verify the association
between the results of the Denver-Il (normal or suspect) at 1,2,3,4 and 5 years of age
and the MABC-2 outcomes at 7 years of age (typical development or risk of DCD).
Following, univariate binary logistic regression was performed to confirm the
association between the results of the Denver-lIl and the MABC-2 that presented
p<0.10 on the chi-square test. Probability calculation was performed to verify whether
the chances of a result of risk of DCD increased with the number of suspects results
in the Denver-Il, followed by the Glogit model to verify the significance of the results
(GUJARATI; PORTER, 2016).

The ROC curves were derived and the area under the curve (AUC)
calculated to determine sensitivity, specificity, positive prediction value and negative
prediction value, considering 95% of the confidence interval to predict impairments in
motor performance at 7 years of age. Accuracy values were interpreted according to
AUC values: <0.50 the use of the test is not recommended; between 0.50 and 0.60
poor accuracy; between 0.60 and 0.70 fair accuracy; between 0.70 and 0.80 good
accuracy; between 0.80 and 0.90 very good accuracy and; above 0.90 excellent
accuracy (BORGES, 2016).
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3. Results

3.1 Study participants

A total of 121 children concluded the 7 years follow-up and were evaluated
using the Denver-Il test one or more time between the ages one to five years old. Table
1 shows the characteristics of the participants at birth and Table 2 shows the results

of the Denver-1l and MABC-2 in the evaluated ages.

Table 1. Perinatal and socio-demographic variables.

Perinatal and socio-demographic variables (n=121)

Gestational age (weeks), M = SD
Birth weight (grams), M = SD
Height at birth (cm), M £ SD
Gender, n (%)
Female
Male
Head circumference at birth (cm), M + SD
Apgar 5", M £ SD
Twinning, n (%)
Maternal age, in years, M = SD
Caesarean, n (%)
Need for resuscitation, n (%)
Intubation, n (%)
Hospitalization time NICU (days), M £ SD
Mechanical ventilation, n (%)
Family income
<3 MW/month, n (%)
3.1 to 5 MW/month, n (%)

> 5.1 MW/month, n (%)

31.36 £2.02
1462.23 £382.56

39.86 +4.10

69 (57.0%)
52 (43.0%)
28.86 +2.91
8.42 +1.30
31 (25.6%)
28.99 + 6.61
87 (72.5%)
100 (82.6%)
35 (28.8%)
34.95 + 20.89

64 (52.9%)

97 (84.2%)
13 (10.8%)

6 (5.0%)



Mother's schooling
llliterate, n (%)
Incomplete middle school, n (%)
Complete middle school, n (%)
Incomplete high school, n (%)
Complete high school, n (%)

Bachelor’s degree, n (%)

1 (0.8%)

32 (26.4%)
16 (13.2%)
13 (10.7%)
53 (43.8%)

6 (5.0%)

Source: Research data
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Legend: M, mean; MW, Brazilian minimum wage; NICU, neonatal intensive care unit; SD, standard

deviation;
* p<0.05.
Table 2. Tests results, n (%).
Denver-ll
Age (years) 1 2 3 4
N 101 103 93 92

Normal 72 (71.3%) 61 (59.2%) 49 (52.7%)

Suspect 29 (28.7%) 42 (40.8%) 44 (47.3%)

Source: Research data

54 (58.7%)

38 (41.3%)

69 (57.0%)

52 (43.0%)

Legend: Denver-Il, Denver Developmental Screening Test Il; MABC-2, Movement Assessment Battery

for Children—Second Edition; DCD, developmental coordination disorder.

Among the children evaluated, 30 (24.8%) were referred for physical

therapy intervention, 19 (15.7%) occupational therapy, 17 (14.0%) speech-language

therapy, 14 (11.6%) to psychological intervention and 7 (5.8%) to ophthalmology

and/or visual stimulation.
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3.2 Association between suspect results in Denver-Il with the risk of DCD in the MABC-
2 at age 7 years.

The results of Denver-1l were significantly associated with the MABC-2 at 7
years, at 2, 3 and 4 years (X2=8.90; P=0.003; X2=19.670; P<0.001; X2=16.010;
P<0.001), respectively, according to the results of the chi-square test.

Confirmatory analysis showed that the children identified as suspect by the
Denver-Il at age two years were 3.45 times more likely to present a risk of DCD result
in the MABC-2 at age 7 years. At three years, a child with a suspect result in the
Denver-Il was 7.40 more likely to and at four years was 6.06 more likely to present risk
of DCD result in the MABC-2. Furthermore, at 2, 3 and 4 years, respectively, the model
was able to explain around 11%, 26% and 22% of the variations found in the MABC-2
(Table 3).

Table 3. Analysis of binary logistic regression.

Denver-ll

B S.E. Wald Exp(B) R2 Nagelkerke P
Results
2 years 1.23 0.42 8.58 3.45 0.112 0.003*
3 years 2.00 0.47 18.05 7.40 0.264 0.000*
4 years 1.80 0.46 14.88 6.06 0.219 0.000*

Source: Research data
Legend: Denver-ll, Denver Developmental Screening Test II; B, regression coefficient.
* Showed value of p< 0.05.

3.3 Receiver Operating Characteristic Curve (ROC curve)

The estimated area under the receiver operating characteristic curve (AUC)
for the ages 2, 3 and 4 years, respectively, was fair: 0.60 (95% CI, 0.50-0.70), 0.61
(95% ClI, 0.51-0.71) and 0.64 (95% CI, 0.54-0.74) (Fig. 1). According to the calculation
of raw values, the sensitivity of the Denver-Il was 66% and its specificity was 55% for
the age 2 years with a cut-off value of 78.50. In the age of 3 years, the sensitivity was
70% and specificity was 51%, with a cut-off value of 91.50, and for the age 4 years the

sensitivity was 69%, and specificity was 54% with a cut-off value of 111.50 (Table 5).
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Figure 1. Receiver Operating Characteristic curve of Denver-1l 2, 3 and 4 years
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Table 4. Sensitivity, specificity, positive predictive values and negative predictive values of Denver-I|

by the best cut-off point defined Receiver Operating Characteristic curves.

7 years MABC-2 result

Source:

Denver-Il Results S E PPV NPV
2 years 66% 55% 57% 72%
3 years 70% 51% 68% 78%
4 years 69% 54% 66% 76%

Research data

Legend: Denver-1l, Denver Developmental Screening Test Il; MABC-2, Movement Assessment Battery

for Children—Second Edition; S, sensibility; E, specificity; NPV, negative predictive value; PPV, positive

predictive value.
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3.4 Probability of risk of DCD result in MABC-2.

There was an increase in the probability of risk of DCD with the increase in
the number of suspect results in the Denver-II during the follow-up period up to the 5th
year. The higher the number of suspect results in the Denver-Il over time the higher
the probability of risk of DCD on the MABC-2 at 7 years (p<0.001) (Table 4).

Table 5. Probability between the Denver-1l suspect results and the risk of developmental coordination

disorder result in Movement Assessment Battery for Children, 22 edition

Suspects Result MABC-2
results
Denver-ll - Typjcal development Risk of DCD Pi
(n)
0 (35) 28 7 20%
1(32) 20 12 37%
2 (21) 10 11 5296
3(22) 9 13 59%
4 (9) 2 7 77%
5(2) 0 2 100%

Source: Research data
Legend: Denver-ll, Denver Developmental Screening Test II; MABC-2, Movement Assessment Battery

for Children—Second Edition; DCD, developmental coordination disorder; Pi, probability.

4. Discussion

The results of present study showed that suspect results of Denver-I1l at 2,
3 and 4 years were significantly associated with the probability of presenting a risk of
DCD at 7 years, with sufficient accuracy. This indicates that a child with mild to
moderate motor impairment at age 7 is more likely to have received a lower total
Denver-Il score at ages 2, 3, and 4 years than a child without motor impairment. This
was the first study that investigated the predictive validity and accuracy of the Denver-

Il to identify mild to moderate motor impairments in preterm children.

The Denver-Il is a developmental assessment tool indicated by the Brazilian
Society of Pediatrics (ALBUQUERQUE; CUNHA, 2020) and it has been widely used
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in LMICs to monitor the development of preterm children (CUSTODIO; CREPALDI;
CRUZ, 2012; MAGALHAES et al., 2011; RIBEIRO et al., 2017; SILVA; DE ARAUJO;
DE OLIVEIRA AZEVEDO, 2018). However, there are limited data on the predictive
validity of screening tests administered in early childhood. Only one study verified the
predictive validity of the Denver-Il, applied to children at ages 6—42 months to predict
IQ and school performance when the children were six to eight years old (RUBIO-
CODINA; GRANTHAM-MCGREGOR, 2020). No study was found that evaluated the

validity of the Denver-I1l to predict motor impairments at school age.

In the present study, children with suspect results in the Denver-Il at 2, 3
and 4 years were, respectively, 3.45, 7.40 and 6.06 times more likely to present mild
to moderate motor impairment at 7 years of age in the MABC-2. In addition, a higher
probability of suspect or risk of DCD results was observed at age 7 years with the
increase in the occurrence of Denver-Il suspect results between ages 1 and 5 years.
Thus, when a child did not present a suspect result on the Denver-Il, the probability of
presenting a suspect result on the MABC-2 test was low (about 20%). The presence
of three suspect results in Denver-Il increased to 59% the probability of suspect cases
in the MABC-2, and the occurrence of suspect results at all ages 1, 2, 3, 4 and 5 years
increased the probability to 100% to present suspected results in the MABC-2 at 7
years of age. As child development is dynamic and influenced by personal and
environmental factors, it is essential to emphasize the need for repeated assessments
in order to ensure the identification of developmental delays (SIGOLO; AIELLO, 2011).
International guidelines recommend assessing over two longitudinal time points for
children under 5 years of age (LEE; ZWICKER, 2021).

However, suspect results in Denver-ll at 1 and 5 years of age were not
associated with MABC-2 results at 7 years of age. Previous studies have also shown
that the Denver-Il results at 1 year of age are not valid for the detection of delays on
child development (HALPERN et al., 2000; KRELING; BRITO; MATSUO, 2006;
MAGALHAES et al., 2011). At five years of age, most children have already mastered
all the test items, which may have contributed to the non-identification of suspected
cases. It is important to consider that the highest prevalence of suspect results in the
Denver-Il were at 2 (40.8%), 3 (47.5%) and 4 (41.3%) years of age. Thus, the lower

occurrence of suspect results at 1 (28.7%) and 5 (36.3%) years may have interfered
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with the results found. These findings corroborate with evidences that preterm children
are more likely to present developmental delay results at preschool age (ALLOTEY et
al., 2018; MAGGI et al., 2014) can persist until school age (FAN; PORTUGUEZ,
NUNES, 2013; FOULDER-HUGHES; COOKE, 2003; MAJEWSKA et al., 2018), since
43% of the children evaluated had a risk of DCD result in the MABC-2 applied at 7

years of age.

Screening tests, like Denver-ll, are brief assessments used to identify
children who are at risk of having developmental problems in one or more domains
and are not diagnostic (GLASCOE, 2005). In this case, children classified as suspect
need to be better evaluated with diagnostic tools, which have cut-off points (FERNALD
et al., 2009). The Bayley Scales of Infant and Toddler Development (Bayley-IIl) was
considered a gold standard instrument to assess and identify developmental delay in
infants and toddlers between one and 42 months of age (BAYLEY, 2006). One study
examined the feasibility, reliability, and concurrent validity of five screening tests with
the Bayley-lll, in Bogota, Colombia, in children between 6 and 42 months of age. Three
multi-dimensional screeners were used: Denver-ll, ASQ-3; Battelle Developmental
Inventory screener (BDI-2) and two single-domain tests (‘short tests’)- MacArthur-
Bates Short-Forms (SFI and SFIlI) and WHO Motor Milestones (WHO-Motor). The
Denver-Il presented low but significant correlations with the Bayley-Ill scales at 6-18
months, increasing correlation slightly at 19—30 months, with highest levels (moderate-
to-high) ate 30 months. In this study, the Denver-1l was considered the most feasible
and valid screening multi-dimensional test (RUBIO-CODINA et al., 2016). The same
authors identified the validity of these tests at 6-42 months to predict 1Q and school
achievement, reaffirming that the findings that Denver-Il was the screening test for
large-scale use to predict these outcomes (RUBIO-CODINA; GRANTHAM-
MCGREGOR, 2020). These results reinforce the importance of assessing the
predictive validity of this screening test for other outcomes.

In the present study, raw score of the Denver-1l was used, as Rubio-Codina,
et al. (2016) and Rubio-Codina and Grantham-McGregor, (2020), to create ROC
curves, verify the AUC and calculate the sensitivity, specificity, positive predictive
value, and negative predictive value of the test’s results at ages 2, 3, and 4 years to

predict mild to moderate motor impairments at 7 years in preterm children. In our cohort
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of children followed from 1 to 7 years of age, an overall Denver-1l raw score at 2
(AUC=0.60; p<0.001), 3 (AUC=0.61; p<0.001), and 4 (AUC=0.64; p<0.001) years of
age demonstrated fair accuracy to predict motor impairments at 7 years of age.
According to the results of the ROC curves, the sensitivity values were moderate (66%,
70% and 69%, at 2, 3 and 4 years, respectively) and specificity values were low to
moderate for the ages evaluated (55% at 2 years, 51% at 3 years and 54% at 4 years).
The NPV was moderate to high (72% at 2 years, 78% at 3 years and 76% at 4 years)
indicating that children with normal results in the Denver-Il at these ages are not likely
to have mild to moderate motor impairments at school age. In addition, a moderate
PPV (57% at 2 years, 68% at 3 years, and 66% at 4 years) suggests that children with
a suspect Denver-Il result are at increased risk of risk of DCD at 7 years of age. Other
study verified the predictive validity of the ASQ-3, another global screening test, to
identify motor impairments, assessed with MABC-2. In this study, the fine and gross
motor domains of the ASQ-3 at ages 3-5-year-old were used to verify the risk for DCD
in a community-based sample of 159 children. The established ASQ-3 cut-offs showed
high specificity (89—96%) and good accuracy to detect non-DCD cases, but sensitivity
of 21-47% were low, suggesting that this tool was not adequate for screening of motor
delays in young children (KING-DOWLING et al., 2016).

According to Sim et al. (2019), in screening tests, whose main objective is
to minimize false-negative results, it is expected that high sensitivity values are found.
Thus, the values found in the present study demonstrate that the results of the Denver-
Il at 2, 3 and 4 years were capable of detecting only a moderate number of children
who presented mild to moderate motor impairments in the MABC-2 at 7 years, with
moderate false-negative rates. Moreover, the Denver-Il results at these ages
explained, respectively, about 11%, 26% and 21% of the variability of the MABC-2.
Finally, it is noteworthy that the Denver-I1 is a global assessment of child development
in four domains: personal-social, fine motor-adaptive, language and gross motor
(FRANKENBURG et al., 1992), while the MABC-2 assesses only fine and gross motor
skills (HENDERSON; SUGDEN; BARNETT, 2007). The fact that the two instruments

assess different constructs may have influenced the lower accuracy and values found.

4.1 Limitations of the study
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As this is a 15-year-old cohort, the children were evaluated by different
examiners, which can compromise reliability. However, all examiners were trained
according to the tests’ manuals and fidelity to test procedures was checked. The data
cannot be generalized since the external validity is limited, as the participants were
preterm children born with gestational age less than 34 weeks and/or birth weight less
or equal to 1500 grams, the majority (84.2 %) with family income less than 3 Brazilian

minimum wage for month. Then, the values found need to be interpreted with caution.

4.2 Implications for research and practice

The results of this study reinforce the importance of repeated assessments
in preschool age to contribute to the early identification of mild to moderate motor
impairments. Our results suggest that the results of the Denver-Il at 2, 3, and 4 years

can be used with sufficient accuracy to identify children with risk of DCD.

5. Conclusions

This is the first study to evaluate the predictive validity and accuracy of the
Denver-Il to identify mild to moderate motor impairments in preterm children, against
a standardized motor skill assessment for the detection of DCD risk in school-aged
children. These results support the use of Denver-1l as a developmental screening tool
at 2, 3 and 4 years of age.
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5 CONSIDERACOES FINAIS

Este trabalho investigou validade preditiva do Teste de Triagem do
Desenvolvimento Denver-ll, aplicado aos 1, 2, 3, 4 e 5 anos de idade, para
identificacdo de alteracdes motoras leves a moderadas em criancas pré-termo aos 7
anos de idade, por meio da andlise de acuracia do teste e da identificacdo de valores
de sensibilidade, especificidade, valor preditivo positivo e valor preditivo negativo para
cada faixa etaria. Além disso, analisamos se criancas identificadas com
desenvolvimento suspeito no Denver-ll, nas idades investigadas, apresentam maior
chance de apresentar alteracdes motoras leves a moderadas no MABC-2 aplicado
aos 7 anos de idade, assim como se as chances de apresentar alteragdes motoras
leves a moderadas no MABC-2 aumentam conforme o numero de resultados

suspeitos no Denver-ll ao longo do seguimento de 1 a 5 anos de idade.

De acordo com os resultados, o Denver-1l tem acuracia aceitavel para ser
utilizado na identificacdo precoce de alteragdes motoras leves a moderadas que se
tornam evidentes em criancas pré-termo na idade escolar. Nesse sentido, 0s
resultados do presente estudo contribuirdo para a pratica clinica de profissionais que
trabalham com criancas pré-termo, destacando a oportunidade de monitorar e
identificar precocemente essas alteragcdes motoras, de forma a minimizar possiveis
consequéncias na fase escolar dessas criangas. O Denver-1l € um instrumento barato,
gue é aplicado de forma rapida e simples na pratica clinica. Pelo nosso conhecimento,
este foi o primeiro estudo desenvolvido com estes objetivos, dessa forma, contribuindo
para o cenario da pesquisa. A presente dissertacdo oferece resultados que contribui
para o direcionamento de futuras pesquisas, visto que € importante investigar a
utilidade clinica dos valores preditivos aqui apresentados, para identificar criancas que
necessitem de mais atencdo em relagéo as habilidades motoras. Contudo, limitagbes
do instrumento foram encontradas, considerando o0 que é esperado para um
instrumento de triagem, demonstrando a dificuldade de se detectar alteragbes motoras

em idades precoces, nas quais se observa grande variabilidade no desenvolvimento.

O presente estudo se insere na linha de pesquisa “Avaliacdo do
Desenvolvimento e do Desempenho Infantil” do programa de Pés-graduagcdo em

Ciéncias da Reabilitacdo. Além disso, a proposta do estudo esta de acordo com o
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modelo conceitual da Classificacéo Internacional de Funcionalidade, Incapacidade e
Saude (CIF) da Organizacdo Mundial de Saude (OMS, 2001). Neste sentido, os
resultados do presente estudo contribuirdo positivamente para abordagens

relacionadas a funcionalidade desses individuos.

Por se tratar de uma pesquisa longitudinal, recolher e analisar os dados de
uma coorte de 15 anos, foi desafiador e muito enriquecedor, sendo importante
ressaltar a relevancia de estudos dessa natureza para o desenvolvimento infantil geral
e saude publica. Contribui como avaliadora da coleta de dados da coorte investigada
durante 2 anos da minha graduacao, enquanto aluna de projeto de extensao, e, apés
ingressar no mestrado, foram muitos os momentos de leitura e discusséo para a
elaboracdo das perguntas deste estudo. Participar do projeto de extensdo em que
essa pesquisa esta inserida, me fez compreender a importancia da integracao entre
ensino, pesquisa e pratica. Além disso, o conhecimento adquirido durante esses dois
anos e meio foram importantes para a escolha de instrumentos apropriados para uso

na prética clinica que sejam adequados e com boas propriedades psicométricas.

Um desafio particular enfrentado durante a maior parte do desenvolvimento
da minha dissertacdo, esta relacionado a situacao pandémica enfrentada pelo mundo
desde o més de marc¢o de 2020 até os tempos atuais. A pandemia mundial ndo afetou
apenas questfes da execucdo pratica da pesquisa, mas também psicoldgicas dos
envolvidos. Foi necessario que nos reinventdssemos para conseguir dar continuidade
ao andamento do projeto e das tarefas envolvidas no processo do mestrado, afinal,
foi preciso lidar com a auséncia do ambiente universitario, da convivéncia nos
laboratorios, das trocas com os professores, das reunides presenciais do grupo de
pesquisa, das aulas presenciais e trocas de conhecimentos praticos. Assim, saber que
chegamos ao final desse processo, definitivamente oferece uma sensacao de

concluséo e dever cumprido.

Por fim, esse estudo trouxe informacdes e resultados importantes acerca
de um instrumento que € amplamente utilizado na pesquisa e na pratica clinica dos
profissionais de saude, contribuindo para o panorama da deteccdo precoce de

alteracbes motoras no Brasil.
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Copyright

Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing Agreement’ (see
maore information on this). An e-mail will be sent to the comresponding author confirming receipt of
the manuscript together with a "Journmal Publishing Agreement’ form or a link to the online wersion
of this agreement.
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outside the institution and for all other derivative works, including compilations and translations. If
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For gold open access articles: Upon acceptance of an article, authors will be asked to complete a
'License Agresement' (more information). Permitted third party reuse of gold open access articles is
determined by the author's choice of user license.

Author rights
As an author you (or your employer or institution) hawe certain rights to reuse your work., More
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Elsewvier supports responsible shaning
Find out how you can share your research published in Elsevier journals.

Role of the funding source

You are requested to identify who provided financial support for the conduct of the research and/or
preparation of the article and to briefly describe the role of the sponsorn(s), if any, in study design; in
the collection, analysis and interpretation of data; in the writing of the report; and in the dedsion to
submit the article for publication. If the funding source(s) had no such involvement then this should
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Open access
Please visit our Open Access page for more information.

Elsewvier Researcher Academy

Researcher Academy is a free e-learning platform designed to support eardy and mid-career
researchers throughout their ressarch jourmey. The "Learn” enwironment at Researcher Academy
offers several interactive modules, webinars, downloadable guides and resowrces to guide you through
the process of writing for research and going through peer review. Feel free to use these free resources
to improve your submission and navigate the publication process with ease.

Language (usage and editing services)

Please write your text in good English (American or British usage is accepted, but not a mixture of
these). Authors who feel their English language manuscript may reguire editing to eliminate possible
grammiatical or spelling errors and to conform to correct scientific English may wish to use the English
Language Editing service available from Elsevier's Author Services.

Submissions will first be checked against the Aims and Scope and Guide for Authors by the Editor-
in=Chief. If they are found to be suitable, they will be assigned to an Associate Editor who will assess
the paper. If a paper meet's the journal's oriteria for scope, appropriatensss and scientific rigour;, a
minimum of two independent reviewers will submit their comments to the Editor handling the paper,
who will make a decision based upon the reviewers ' comments. All accepted papers will therefore
hawve received comments from a minimum of two independent reviewers and be reviewsd by one
or more editors.

PREPARATION

Quernes

For questions about the editorial process (induding the status of manuscripts under review) or for
technical support on submissions, please visit our Support Center.
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Peer Review

This journal operates a double anonymized review process. For this, please ensure that the
‘Manuscript? does not indude any author identifying information. All contributions will be initially
assessed by the editor for suitability for the journal. Papers deemed suitable are then typically sent
to a minimum of two independent expert reviewers to assess the scientific quality of the paper. The
Editor is responsible for the final decision regarding acceptance or rejection of articles. The Editor's
decision is final. Editors are not involved in decisions about papers which they hawve written themselves
or have been written by family members or colleagues or which relate to products or services in which
thie editor has an interest. Any such submission is subject to all of the joumnal's usual procedures, with
peer review handled independently of the relevant editor and their research groups. More information
on bypes of peer review.

PEER REVIEW DESCRIPTION

The following summary describes the peer review process for this joumnal:

Identity transparency: Double anonymized

Reviewer interacts with: Editor

Review information published: None

By using standard terminology we aim to help make the peer review process for articles and joumnals
more transparent, and enable the community to better assess and compare peer review practices
between different journals. More information is available here.

Use of word processing software

It is important that the file be saved in the native format of the word processor used. The text
should be in single-column format. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. In particular, do not use the word
processor's options to justify text or to hyphenate words. However, do use bold face, italics, subscripts,
superscripts etc. When preparing tables, if you are wsing a table grid, use only one grid for each
individual table and not a grid for each row. If no grid is used, use tabs, not spaces, to align columins.
The electronic text should be prepared in a way wery similar to that of conventional manuscripts (see
also the Guide to Publishing with Elsevier). Mote that source files of figures, tables and text graphics
will be required whether or not you embed your figures in the text. See also the section on Electronic
artwork.

To avoid unnecessary errors you are strongly advised to use the "spell-check” and 'grammar-check’
functions of your word processor.

Article structure

Article formaiting and style

Formatting and style in the text showld follow the style used by the Americam Psychological
Assooation, You are referred to the Publication Manual of the American Psychological
Assocdation, Sixth Edition, 1SBN 978-1-4338-0561-5, copies of which may be ordered from
hitp://books.apa.org/books.cfm?id=4200067 or APA Order Dept., FO.B. 2710, Hyattsville, MD
20784, USA or APA, 3 Henrietta Street, London, WC3E 8LU, UK.

Font, headings, and other requirements stipulated should be adhered to.

Word Couwnt

The maximum word count for all article types submitted to the journal is 8,000 words,(except for
Short Reports see next para) including references and tables. Please enter the total number of words
in your paper.

Short Reporis

Brief papers restricted to @ maximum of 2,500 words with no more than two tables and 15
references. Short reports could indude other approaches such as discussions, perspectives, critigues,
or preliminary, pilot findings. The tithe should begin with ' Short Report’

Subdivision - numbered sections

Divide your article into clearly defined and numbered sections. Subsections should be numbered
1.1 {them 1.1.1, 1.1.2, ...}, 1.2, etc. (the abstract is not included in section numbering). Use this
numbering also for intermnal cross-referencing: do not just refer to "the text'. Any subsection may be
given a brief heading. Each heading should appear on its own separate line.

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

Provide sufficient details to allow the work to be reproduced by an independent researcher. Methods
that are already published should be summarized, and indicated by a reference. If guoting directly
from a previously published methiod, use quotation marks and also cite the source. Any modifications
to existing methods should also be described.

Theory/calculation

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

Results

Results should be dear and concise.

Discussion

This should explore the significance of the results of the work, not repeat them. A combined Results

and Discussion section is often appropriate. Awvoid extensive otations and discussion of published
literature.

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

Appendices

If there is more than one appendix, they should be identified as A, B, etc. Formulae and eguations in
appendices should be given separate numbering: Eqg. (A.1), BEq. (A.2), etc.; in a subsequent appendix,
Eg. {B.1}) and so on. Similarly for tables and figures: Table A.1; Fig. A.1, etc.

Essential tritle page information

# Title. Concise and informative. Titles are often used in information-retrieval systems. Awoid
abbreviations and formulae where possible.

« Author names and affiliations. Please clearly indicate the given name{s) and family name{s]
of each author and check that all names are accurately spelled. You can add your name between
parentheses in your own script behind the English transliteration. Present the authors® affiliation
addresses (where the actwal work was done) below the names. Indicate all affiliations with a lower-
case superscript letter immediately after the author's name and in front of the appropriate address.
Provide the full postal address of each affiliation, including the country name and, if available, the
e-mail address of each author

= Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing
and publication, also post-publication. This responsibility incdudes answering any future quernes about
Methodology and Materals. Ensure that the e-mail address is given and that contact details
are kept up to date by the corresponding author.

* Present/permanent address. If an author has moved since the work described in the article was
done, or was visiting at the time, a "Present address' (or 'Permansnt address') may be indicated as
a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes.

Highlights

Highlights are mandatory for this journal as they help increase the discoverability of your article via
search engines. They consist of a short collection of bullet points that capture the novel results of
your research as well as new methods that were used during the study (if any). Flease have a look
at the examples here: example Highlights.

Highlights should be submitted in a separate editable file in the online submission system. Please
use "Highlights® in the file name and include 3 to 5 bullet points (maximum 85 characters, including
spaces, per bullet point).

Abstract

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

Structured abstract
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Authors should structure their abstract with the following sections:BackgroundAimsMethods and
Procedures0utcomes and ResultsCondusions and Implications
The abstract should be no more than 200 words.

‘What this paper adds?
After the abstract, authors should include a section "What this paper adds?". The section should be
no longer than 250 words.

Graphical abstract

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

Authors can make use of Elsevier's [llustration Services to ensure the best presentation of their images
and in accordamce with all technical requirements.

Keywords
Abbreviations should be held to a minimum and should appear only after the full length term has
been spelled out once in the text.

Acknowledgemants

Collate acknowledgements in the title page or Author Credit Statement. List here those individuals
who provided help during the research (e.g., prowviding language help, writing assistance or proof
reading the article, etc.). Ensure that acknowledgements do not appear in a section of the submission
that can be seen by the reviewers.

Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's requirements:

Funding: This work was supported by the National Institutes of Health [grant numbers oo, yyyy];
the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes
of Peace [grant number aaaa). Induding funding source in the title page or in a section of the
submission that cannot be s=en by the reviewers.

Math formuiae

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

Footnotes

Footnotes should be used sparingly. Mumber them consecutively throughout the article. Many word
processors can build foobnotes into the text, and this feature may be used. Otherwise, please indicate
the position of foobtnotes in the text and list the footnotes themselves separately at the end of the
article. Do not include footnotes in the Reference list.

Artwork

Electronic artwork

Genaral points

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

« Embed the used fonts if the applicaton provides that option.

« Alm to wse the following fonts in your illustrations: Arial, Courier, Times Mew Roman, Symbol, or
use fonts that look similar

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

# Use a logical naming conwvention for your artwork files.

* Provide captions to illustrations separately.

# Size the illustrations close to the desired dimensions of the published wersion.

# Submit each illustration as a separate file.

# Ensure that color images are accessible to all, including those with impaired color vision.

AUTHOR INFORMATION PACK 7 Dec 2021 wwew. elsevier.com/locate/redevdis 8



62

A detailed guide on electronic artwork is available.

You are urged to visit this site; some excerpts from the detailed information are given here.
Formats

If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint, Excel) then
please supply 'as is” in the native document format.

Regardless of the application used other than Microsoft Office, when your electronic artwork s
finalized, please 'Save as' or convert the images to one of the following formats {note the resolution
requirements for line drawings, halftones, and ling/halftone combinations given below):

EPS {or PDF): Vector drawings, embed all used fonts.

TIFF (or JFEG): Color or grayscale photographs (halftones), keep to a minimum of 300 dpi.

TIFF {or JPEG): Bitmapped {pure black & white pixels) line drawings, keep to a minimuwm of 1000 dpi.
TIFF {or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to 8 minimum of
500 dpi.

Heanpe do not:

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

= Supply files that are too low in resolubion;

# Submit graphics that are disproportionately large for the content.

Color artwaork

Please make sure that artwork files are in an acceptable format (TIFF {or JFEG), EPS [(or PDF), or
M5 Office files) and with the cormmect resolution. If, together with your accepted article, you submit
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear
in color onling (e.g., ScienceDirect and other sites) regardless of whether or not these illustrations
are reproduced in cobor in the printed version. For color reproduction in print, you will receive
information regarding the costs from Elsevier after receipt of your accepted article. Flease
indicate youwr preference for color: in print or online only. Further information on the preparation of
electronic artwork.

Figure caplions

Ensure that each illusbration has a caption. Supply captions separately, not attached to the figure. A
caption should comprise a brief tithe (mot on the figure itself) and a description of the illustration. Keep
text in the illustrations themselves to @ minimum but explain all symbols and abbreviabons used.

Tables

Please submit tables as editable text and not as images. Tables can be placed either next to the
relevant text in the article, or on separate page{s) at the end. Mumber tables consecutively in
accordance with their appearance in the text and place any table notes below the table body. Be
sparing in the use of tables and ensure that the data presented in them do not duplicate results
described elsewhere in the article. Please avoid using vertical rules and shading in table cells.

References

Citation in text

Flease ensure that every reference cited in the text is also present in the reference list {and vice
wversa). Any references cited in the abstract must be given in full. Unpublished results and personal
communications are not recommended in the reference list, but may be mentioned in the text. If these
references are included in the reference list they should follow the standard reference style of the
journal and should incude a substitution of the publication date with either 'Unpublished results’ or
'Personal communication'. Citation of a reference as 'in press' implies that the item has been accephed
for publication.

Web references

As a minimum, the full URL should be given and the date when the reference was last accessed. Any
further information, if known (D01, author names, dates, reference to a source publication, etc.),
should also be given. 'Web references can be listed separately (e.g., after the reference list) under a
different heading if desired, or can be induded in the reference list.

Data references

This joumnal encourages you to cite underlying or relevant datasets in your manuscript by dting them
in your text and including a data reference in your Reference List. Data references should include the
following elements: author name(s), dataset title, data repository, version (where available), year,
and global persistent identifier. Add [datasst] immediately before the reference =o we can properly
identify it as a data reference. The [dataset] identifier will not appear in your published article.
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Referances in a special issueg
Please ensure that the words "this issue” are added to any references in the list {and any citations in
the text) to other articles in the same Spedal Issue.

Referance management softwara

Maost Elsevier journals have their reference template available in many of the most popular reference
management software products. These inclede all products that support Citation Style Language
styles, such as Mendeley. Using citation plug-ins from these products, authors only need to select
the appropnate journal template when preparing their article, after which citations and biblicgraphies
will be automatically formatted in the journal’s style. If no template is yet available for this journal,
please follow the format of the sample references and citations as shown in this Guide. If you use
reference management software, please ensure that you remowve all field codes before submitting
the electronic manuscript. More information on how to remove field codes from different reference
management software.

Referance style

Text: Citations in the text should follow the referencing style used by the American Psychological
Assodation. You are referred to the Publication Manual of the American Psychological Association,
Seventh Edition, ISBM 978-1-4338-3215-4, copies of which may be ordered online.

List: references should be arranged first alphabetically and then further sorted chronologically if
necessary. More than one reference from the same author(s) in the same year must be identified by
the letters 'a", 'b", 'c’, etc., placed after the year of publication.

Examples:

Reference to a journal publication:

Wan der Geer, 1., Hanraads, 1. A. 1., & Lupton, R. A, (2010). The art of writing a scientific article.
Journal of Scientific Communications, 163, 51-59. https:/fdoi.org/10.1016/.5c.2010.00372.
Reference to a journal publication with an article number:

Wan der Geer, 1., Hanraads, 1. A. 1., & Lupton, R. A, [2018). The art of writing a scientific article.
Heliyon, 19, Artide e00205. https://doi.org/10.1016/).heliyon. 2018.200205.

Reference to a book:

Strunk, W., Ir., & White, E. B. (2000). The elements of style (4th ed.). Longman {Chapter 4).
Reference to a chapter in an edited book:

Mettam, G. R., & Adams, L. B. (2009). How to prepare an electronic version of your article. In B. 5.
Jones, & R. Z. Smith (Eds.), Introduction to the electronic age (pp. 281-304). E-Publishimg Inc.
Reference to a website:

Powertech Systems.  (2015).  Lithivm-ion w5 lead-aod  cost analysis. Retrieved
from  hitp:/fwww.powertechsystems. eufhome/tech-comer/lithium -ion-vs-lead-acid-cost-analysis/ .
Accessed January 6, 2016

Reference to a dataset:

[dataset] Oguro, M., Imahiro, 5., Saito, 5., & Makashizuka, T. (2015). Mortality data for Japanese
aak wilt disease and surrounding forest compositions. Mendeley Data, v1. https: ffdoi.orgf10.17632/
*wj38nb3or 1.

Reference to a conference paper or poster presentation:

Enmgle, E.K., Cash, T.F, & Jarry, 1.L. (2009, November). The Body Image Behaviours Inventony-3:
Development and validation of the Body Image Compuisive Actions and Body Image Avoidance Scales.
Poster session presentation at the meeting of the Association for Behaviowral and Cognitive Therapies,
MNew York, NY.

Reference to software:

Coon, E., Berndt, M., Jan, A., Swyatsky, D., Atchley, A., Kikinzon, E., Harp, D., Manzini, G., Shelef,
E., Lipnikow, K., Garimella, R., ¥u, C., Moulton, D., Kama, 5., Painter, 5., Jafarow, E., & Molins, 5.
(2020, March 25). Advanced Terrestrial Simulator (ATS) w088 (Version 0.88). Zenodo. https:/f
doi.org/10.5281/zenodo. 37272049,

Video

Elsevier accepts wideo material and amimation sequences to support and enhance your scentific
research. Authors who have video or animation files that they wish to submit with their article are
strongly encouraged to include links to these within the body of the article. This can be done in the
same way as a figure or table by referring to the video or animation content and noting in the body
text where it should be placed. All submitted files should be properly labeled so that they directly
relate to the video file’s content. In order to ensure that your video or animation material is directly
usable, please provide the file in one of our recommended file formats with a preferred maximum
size of 150 MB per file, 1 GB in total. Video and animation files supplied will be published anline in
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the electronic version of your article in Elsevier Web products, including Sciencelirect. Please supply
'stills” with your files: you can choose any frame from the wideo or animation or make a separate
image. These will be used instead of standard icons and will personalize the link to your video data. For
more detailed instructions please visit our video instruction pages. Mote: since video and animation
cannot be embedded in the print version of the joumnal, please provide text for both the electronic
and the print version for the portions of the artide that refer to this content.

Data visualization

Include interactve data wisualizations in your publication and let your readers interact and engage
more dosely with your research. Follow the instructions here to find out about available data
visualization options and how to include them with your article.

Supplementary matarial

Supplementary material such as applications, images and sound clips, can be published with your
article to enhance it. Submitted supplementary items are published exactly as they are received [ Excel
or PowerPoint files will appear as such onling). Please submit your material together with the article
and supply a concise, desoriptive caption for each supplementary file. If you wish to make changes to
supplementary material during any stage of the process, please make sure to provide an updated file.
[0 not annotate any corrections on @ previous version. Please switch off the Track Changes” option
in Microsoft Office files as these will appear in the published version.

Research data

This jourmal encourages and enables yow to share data that supports your research publication
where appropriate, and enables you to interlink the data with your published articles. Research data
refers to the results of observations or experimentation that validate research findings. To facilitate
reproducibility and data reuss, this journal also encourages you to share your software, code, models,
algorithms, protocols, methods and other useful materials related to the project.

Below are a number of ways in which you can associate data with your article or make a statement
about the availability of your data when submitting your manuscript. If yow are sharing data in one of
thiese ways, you are encouraged to cite the data in your manuscript and reference list. Please refer to
thie "References” section for more information about data citation. For more information on depositing,
sharing and using research data and other relevant research materials, visit the research data page.

Diata linking

If you have made your research data available in a data repository, you can link your article directly to
the dataset. Elsevier collaborates with a number of repositories to link articles on ScenceDirect with
relevant repositories, giving readers access to underfying data that gives them a better understanding
of the ressarch described.

There are differant ways to link your datasets to your article. When available, you can directly link
your dataset to your article by providing the relevant information in the submission system. For more
information, wisit the database linking page.

For supported data repositones a repository banner will automatically appear next to your published
article on Sciencelirect.

In addition, you can link to relevant data or entities through identifiers within the text of your
manuscript, using the following format: Database: wxxx (e.g., TAIR: AT1G01020; CCDC: 734053;
PDB: 1XFN).

Mendeley Data

This journal supports Mendeley Data, enabling you to deposit any research data {induding raw and
processed data, video, code, software, algonthms, protocols, and methods) assooated with your
manuscript in a free-to-use, open access repository. During the submission process, after uploading
your manuscript, you will have the opportunity to upload your relevant datassts directly to Mendelay
Data. The datasets will be listed and directly accessible to readers next to your published article online.

For more information, visit the Mendeley Data for journals page.
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Data statement

To foster transparency, we encourage you to state the awvailability of your data in your submission.
This may be a requirement of your funding body or institution. If your data is unavailable to access
or unsuitable to post, you will have the opportunity to indicate why during the submission process,
for example by stating that the research data is confidential. The statement will appear with your
publishied articde on Sciencelirect. For more information, visit the Data Statement page.

Additional infermation

The word retarded should be used as an adjective rather than a noun; retardate should be avoided.
Terms that are scientifically precise should be adhered to. Therefore, mentally retarded will be
preferred to retarded because it specifies the type of retardation, and intellectually average or normal
intelligence will be preferred over normal. A similar format should be followed if other disabilities are
inwolved. It is understood that all investigations have been approved by the human subjects review
commities of the author's institution.

AFTER ACCEPTANCE

Online proof correction

To ensure a fast publication process of the article, we kindly ask authors to provide us with their proof
corrections within two days. Corresponding authors will receive an e=-mail with a link to our online
proofing system, allowing annotation and correction of proofs online. The environment is similar to
M5 Word: in addition to editing text, you can also comment on figures;tables and answer guestions
from the Copy Editor. Web-based proofing provides a faster and less ermor-prone process by allowing
you to directly type your corrections, eliminating the potential introduction of errors.

If preferred, you can still choose to annotate and wpload your edits on the PDF version. All instructions
for proofing will be given in the e-mail we send bo authors, including alternative methods to the online
version and PDF.

We will do everything possible to get your article published guickly and accurately. Please use this
proof only for checking the typesetting, editing, completeness and correctness of the text, tables and
figures. Significant changes to the article as accepted for publication will only be considered at this
stage with permission from the Editor. It is important to ensure that all corrections are sent back
to ws in one communication. Please check carefully before replying, as inclusion of any subsequent
corrections cannot be guaranteed. Proofreading is solely your respaonsibility.

Offprints

The corresponding author will, at no cost, receive a customized Share Link providing 50 days free
access to the final published wversion of the article on Sciencelirect. The Share Link can be used for
sharing the article via any communication channel, including email and social media. For an extra
charge, paper offprints can be ordered via the offprint order form which s sent once the artide is
accepted for publication. Both corresponding and co-authors may order offprints at any time via
Elsevier's Author Services. Cormesponding authors who hawve published their article gold open access
do not receive a Share Link as their final published version of the article is available open access on
Soencelirect and can be shared through the article DOT link.

AUTHOR INQUIRIES

Wisit the Elsevier Support Center to find the answers you nesd. Here you will find everything firom
Freguently Asked Questions to ways to get in touch.

You c@an also check the status of your submitted article or find out when your accepted article will
be published.

& Copyright 2018 Elsavier | https: fiwww.elseviar. onm
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ANEXO 2

Ambulatério da Crianca de Risco ACRIAR - UFMG

Acampanhamento do desenvolvimenia da erianga préterme: Impacto da prematuridade
¢ efeilos de programa de orieniagio aos pais

Formulirio de consentimento para participagio em pesguisa
Senhores Pas:

Como & de seu conhecimenlo, Sua crianga nascew prematura e fol encammhbada para
scompanhamente nd Ambulawicie da Cranga de Riseo — ACRIARUIFMG. Voois est@o
iniciando no ACRIAR e gosiariamos de convidi-los, vocd & sua enanga, para paricipar de
uma pesguisa. Messe ambulatdng sus cmanga serd avaliada por uma equipe de sadde,
composta por pediatras, newrologiata, lsolerapeutas, fonesudiddogzas, psicdloge @ terapeutas
oeupascionais. Cada profissional examinard sua enanga, visando prevensr problemas de
cresrimento e desenvolvimento que podem acometer bebds que nescem prematuros. Vood
tamnbém receberd orienlagies e sugestdes sobre como cudar e estmmular o desenvolvimento de
seu bebé, Esse programa vai do nascimenio s08 7 anos de dsde e & muite imponanie
comparecer asg consuliag, pois ese lpo de servigo ndo & oferecido nes posios de saide.

Uma ver que o ACRIAR inegra um complexo hospatalar ligado a3 uma universidade, &
imporiante fpermos pesquisa, par atualizar nossos conhecimentos & contrbuir para melborar
a qualidsde da maisténcia. Mo ACRIAR sstamos fazendo pesquisa sobre as consequineias da
prematundade no crescimento @ desenvalvimento infant] e formas de orientar o3 pais sobne
comd estimular o desenvolvimento das eriangas, Para inclur o8 dados de sus cmanga nessa
pesquisa  precisamcs de sum autorizagse. O nosso objetive & conbecer melhor o
desenvalvimento de crancas que nescem premaluramente, identificar quais delas mecessitam
de arompanhamento g1 os 7 anos de ulsde e avaliar a gualidade das esiratdgias wnilizsdas na
onenlagio das mdes ¢ familiares.

Para pamicipar da pesgusa sobre o desenvolvimento da cranga prétermo vood ndo lem gque
farer nada de especial, deve apenas trazer a emanga regularmente para &8 consultas, como
previstoe no programa do ACRIAR, Independente da pesquisa, pedas as enangss gue
frequentam o ACRIAR farem o8 mesmos exames e consulias, Alpumas mides sedio
convidadss a dar 5w opinidoe sobre o servigo e lambém a nos gjodsr a criar programas de
onentagies de acordo com as pecessidades das familiss gue frequentam o ACRIAR. A
panicipagio na pesguiss significa apenas gue os dades de cada consulta serfio arguivados no
computador, podendo ser wmades em esiudos comparablives, o0 para EXaminarmos as
caracleristicas das cnangas slendidas no ACRIAR. Caso vocl guerra nos gjudar 3 melhorar o
programa de orentaghies & mies, marcaremos um hordrio para conversar individualmenie ow
em grupd, nos dias que vood 3 vem 30 ACRIAR para consultas de ratina. Nesse caso, nossa
conversa poderd ser gravada, para depos sshermos exatamente queal & sua opanifio.

Esclarecemos gue sua paricipacio na pesquisa & inleiramente volunidria e, caso ndo deseje
paricipar, Sua cranga serd atendida poomalmente, de scordo com as molinas do servigo.
Informanmos ainda, que mem vood nem sua cnanga serdo identilicados em menhum estude ou
divalgacdo do rabalbe do ACRIAR. Para garaniir que seus dados pessoms e di sua cnanga
segam confdenciais, cada eranga receberd um mimers de identificagio @ seu nome ou filiagio
nio apareverdo em nenhuna publicacso ou relattmo de pesguisa.
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Ressaltamos que o comparecimento 4s consultas no ACRIAR ¢ musto importante para
o bom desenvolvimento de sua cnan¢a, mas a participagdo na pesquisa ¢ voluntina e nido
trard beneficios diretos para vocé ou para seu(sua) filbo(a). Os resultados da pesquiss, ao
longo dos anos, serdo (leis para outras familias, poss nos dardo melbor compreensio do
desenvolvimento de cnangas que nascem premsturas ¢ também nos ajudardo a estruturar um
programa de onentagdes mais sintonizado com as necessidades dos pais. 150 nos permitird
prevemr problemas e ajudar as familias a hidar melhor com as dificuldades escolares e
problemas de comportamento que algumas vezes scompanham a prematuridade.

Caso tenha qualquer davida sobre o progeto, coaverse com o lerapeuta Que esla
atendendo sua crianga ow fale conosco § nos telefones indicados shaixo. Caso tenha davidas
sobre questdes éicas, entre em contato com o Comité de Etica em Pesquisa — COEP/UFMG,
no endereco indicado shaixo.

Agradecemos, sinceramente, sua colaboragdo e de sua crianga. Para autonzar a inclusdo dos
dados na pesquiss é necessiano preencher e assinar o formulino de consentimento shaixo.
Cordsalmente,

Profa. Livia C. MagalhSes, PhD, TO
Depto. de Terapia Ocupacional - UFMG
Fone: 34094796 / 47%0

Comité de Enca em pesquisa COEP/ UFMG — Fone: (31) 3409-4592 — Av. Antdnio Carlos,
6627 — Campus Pampulha (Unsdsde Administrativa 1 - 2° andas - Sala 2005)

AUTORIZACAO

Eu, mde/par do menor

me
responsabilizo pelas mfoenagdes fornecidas e dou consentimento & equipe do Ambukatdrio da
Crnancga de Risco (ACRIAR), para, por mtermédao de seus professores, alunos e estagidnos
devidamente autorizados, fazer avaliagdo, acompanhamento e, quando necessino, onentacio
ou encaminhamento para tratamento de meu(minha) fitho(a). Estou ciente de que os dados de
minha cnanga serdio acumulados em um banco de dados e $6 serdo utilizados para fins de
pesguisa.

Concordo, também, que os testes, fotografias, desenhos, histdrico e antecedentes
familares, resultados de exames clinmcos e dados sobre o diagndstico e/ou avaliagio de minha
crianga, sepam ulilizados para fins de ensino e pesquisa, peeservado o direito de ndo
identificacdo, tanto dos familiares quanto da craanga.

Belo Horzonte, de de

Assinstura do Responsivel
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ANEXO 3

UNIVERSIDADE FEDERAL DE MINAS GERAIS
COMITE DE ETICA EM PESQUISA - COEP

Projeto: CAAE - 32505614.2.0000.5149

Interessado(a): Profa. Livia de Castro Magalhaes
Departamento de Terapia Ocupacional
EEFFTO - UFMG

DECISAO

O Comité de Etica em Pesquisa da UFMG — COEP aprovou, no
dia 29 de agosto de 2014, o projeto de pesquisa intitulado
"Acompanhamento do desenvolvimento da criangca prétermo:
impacto da prematuridade e efeitos de programa de orientagdo
aos pais" bem como o Termo de Consentimento Livre e Esclarecido.

O relatério final ou parcial devera ser encaminhado ao COEP um
ano ap6s o inicio do projeto.

= Corpos 70@/@0266 aéxpm_fi_

Profa. Dra. Telma Campos Medeiros Lorentz
Coordenadora do COEP-UFMG

Av. Pres. Ansonio Carlos, 6627 ~ Unidade Administrativa Il « 2° andar - Sala 2005 = Cep:31270-901 - BH-MG
Telefax: (031) 3409-4392 « g=mail: coxpiipepguting.br
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Ambulatério da Crianca de Risco - ACRIAR
Hospital Bias Fortes - UFMG — Servico de Fisioterapia e Terapia Ocupacional

Cadigo, Nome Registro
Sexo DN / / IG 1. Cronol. I. Corrigida
PIG=1 () AlIG=2 () GIG=3 () Peso Estatura PC
Dados familiares

Nome da méae Idade Registro
Nome do pai Idade

Consangtinidade ( ) nao ( ) sim

Doengas familiares ( ) nao ( )sim

Instrugdo: registrar anos de | Profissdo do pai Renda Familiar ~ Ne de SM
estudo e se analfabeto
Mae Profissdo da mae ()<1SM

() Casada ()1a3SM Moradia

() Uniao estavel Numero de: ()3.1a5SM () Prépria
Pai () Separada Partos ()5.1a 6SM () Aluguel

( ) Solteira Abortos ()6.1a88SM () Agua/Luz

Filhosvivos __  ( )>8.1 SM
NUmero de pessoas na casa: ( )
Gravidez e parto
Gravidez | Tipo de parto Anestesia Reanimacao RN Apgar
( ) Planejada ( ) Unica () Normal () Nao () Nao 1
() Nao planejada ( ) Mdltipla () Cesareo () Local () Intubagao B
() Outros Nede bebés () Forceps () Regional () Latéx
() Outros () Geral () Oz2c/ ambu
() Outro

Fatores de risco gestacional
() 0=Nenhum ( ) 19=Hemorragia 1° Trimestre  ( ) 16=Cardiopatia ( ) 2= Medicamentos
() 6=Aborto prévio ( ) 191=Hemorragia 2° Trimestre ~ ( ) 1=Diabetes ( ) 3=Alcoolismo
() 7=Natimorto prévio ( ) 192=Hemorragia 3’ Trimestre () 15=Infec¢ao urinaria ( ) 4=Fumo__ Cigarros
() 8=Pré-termo prévio () 12=DPP (Descolamento placenta) () 9=Hipertensao () 17=Drogas
( )18=Baixo peso prévio ( ) 13=Placenta prévia () 20=RCIU () 171= Cocaina
() 5=Ameaca de aborto  ( ) 10=Pré-eclampsia (DHEG) () 14=TORCHS () 172=Maconha
( ) 22=Amniorrexe/B.rota ( ) 11=Eclampsia ( ) 21= Outras infegdes ( ) 23=0utros
()

Transfusao intrauterina

ntercorréncias neonatais

|

() 1=CTI dias

() 7=V. Mecanica dias
() 71=CPAP dias

() 20=Internagao dias

() 2=E.Hipoxico Isquémica grau |
201=E.Hipdxico Isquémica grau Il
202=E.Hipdxico Isquémica grau Il
9=Hemorragia Intraventricular
91=H. intravent. Grau |

)
)
3
) 92= H. intravent. Grau Il
)

14=Adaptagao/Dif. Respiratéria
24=Anemia

18=Anomalia Congénita
13=Cardiopatia congénita
4=Convulsao

12=Disturbio Metabdlico

6= Doenga Membrana Hialina (SAR)
19=ECN - Enterocolite Necrosante
26=Exsanguinotransfusao

(
(
(
(
(
(
(
(
(
() 28=HIV+
(

(

)
)
)
)
)
)
)
)
)
)
)
)

21=MNF/Ma Nutrigao Fetal
25=Meningite
16=0steopenia
3=Pneumonia
15=Retinopatia

11=RGE - Refluxo Gastro-
esofagico

8=Sepse
17=Tocotraumatismo
27=Transfusao

o~~~ e~~~

)
)
)
)
)
)

()
()
()
)

93= H. intravent. Grau Ill 5=Ictericia c/ fototerapia ____dias 10= Outros
23=Ma Formagao SNC

Aleitamento — 12 meses
Fez Programa Mae Canguru  ( ) ndo () sim

Ficou internada para fazer Programa Canguru? ( ) ndo ()sim

Fez Mae Canguru em casa ( ) nao () sim Quantos dias Quanto tempo pordia?

Fez uso do copinho () nao ()sim Periodo ____dias meses

Foi amamentado no seio () ndao ()sim Periodo_ dias__ meses
Uso de mamadeira () nao () sim Periodo meses

Com que idade iniciou 0 uso da mamadeira? dias meses

Bias/formularios/Magalhaes/28/03/19



PESSOAL-SOCIAL

MOTOR FINO-ADAPTATIVO

LINGUAGEM

MOTOR GROSSO
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ANEXO 5

Examinador: Nome:
D I I Data: Aniversario:
enver ID No.: .
MESES 5 4 6 9 12 15 18 24 3 4 5 6
1 ' 1 1 1 ' 1 1 1 1 ' L L 1 L 1L 1 R AR A ) L l 1 L 1 l 3 i L l l ' 1 l L
[n PREPARALANCHE SIMPLES |
IR ESCOVADENTES, SEM SUPERVISAO |
T
Percentil de passa para criancas bom JOGOS DE CARTA/SALAO
25 50 75 90 [ veste sev supervjsio
Pode passar serelstado >
Nota de rodapé '
(Veriticar atrés do formulirio)
[f ESCOVA OS DENTES COM m§1s.'\o
! (2D o
r k_rorkoue | [13 Aorcauinviamasoves |
|ALI.\!E.\'TA BONECA | T
- 14 COPIA 4=
]u REMOVE ROUPAS | I
-3 PARTES
|n USA COLIERGARFO |
lx AJUDA EM CASA | ; o4
BEBE DE UM COPO | 125 le‘.nh'm PALAVRAS
[R 1viiTA TRABALIOS CAsEIROb [26 opostos.2
y ok
0GA BOLA COM O EXAMINADOR [23 coNa saLoco]
[woiren b I : [21 " conmrcEaADIETIVOS |
A TCHAU [rorRre DEicUBOS |

T
R INDICA DESEJO
R BATE PALMINHAS

[25 DEFINE s PALAVRAS |
| ~owelascores |

T
lronnz DE 2 CUBOS. I
1
ERRAMA l.\xmaﬂbl}lo.\'wmcko

RALIMENTA-SE SOZINHA
[ESFORCA PE“"‘“"“""‘""[ cuu)'c»\u'nomaum

T
Iu COMPREENDE 4 qus
IFALA TOTALMENTE C()m'll

20' CONHECE 4ACOES

r RAEISCA ]

T
[;‘ OLHAA PROPRIAMAO

R kORRI ES!
TANEAN

17 T [sormi em
RESPOSTA

LHA
ACE

|UVA PASSA

MPOM

EGUE PASSANDO PELA
LINHA MEDIA

LINHAMEDIA

T
R BATE COM DOIS
CUBOS

FALA METADE COMPREENSIVEL
15 APONTA 4 FIGURAS

T
|R SEIS PALAVRAS

T
IR TRES PALAVRAS

T T
|R DUAS PALAVRAS

[2830GA BOLA DE C1MA PARA BAIXG

IR UMA PI,\LA\'RAS |PULA' I

IR PAPAMAMA ESPECIFICOS

]m:rn BOLA PARA FREN|E

|
[ sommensts ) )\ PORTAMENTO DURANTE O TESTE

(Check boxes sdo para o 1°, 2° ou 3° teste)
. . So6 marcar apés o 8° més de idade
Tipico 2
Sim
Nao
Cooperagao (Ver nota 31) 1
Sempre coopera
Geralmente coopera
Raramente coopera

Interesse no ambiente 1

Alerta
Um pouco desinteressado
Seriamente desinteressadol

Medo

Nenhum
Moderado
Extremo

Atencao

Apropriada
Distrai um pouco
Muito distraida

Corregdes e comentarios - to.denver2@gmail.com
Atualizado em 24 de margo de 2009

©1969, 1989, 1990 W. K. Frankenburg and J. B. Dodds ©1978 W. K. Frankenburg

2 4 6 9

| N N B BN B N BN R
15 18

24 3 El 5 6
ANOS
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MINI CURRICULO (2019/2 — 2021/1)

Identificacéo:

Isabella Saraiva Christovéao

DN: 22/12/1996

Endereco eletronico: isabellasaraiva_@hotmail.com
Curriculo Lattes: http://lattes.cnpq.br/7858603199064822
Orcid ID: https://orcid.org/0000-0002-6599-4427

Formacao Académica:

Graduacao em Fisioterapia

Escola de Educacéo Fisica, Fisioterapia e Terapia Ocupacional/Universidade Federal
de Minas Gerais — UFMG

Julho/2019

Formacdo Complementar:

1.

w N

© NG A

9.

Minicursos de “Estimulagao Transcraniana por Corrente Continua”, “Avangos
na individualizagdo da neuromodulacdo N&o Invasiva’, F|S|oterapia
Neurofuncional na Espasticidade”, “Treinamento Locomotor em
Neuropediatria”, “Terapia de restricdo e indu¢cdo do movimento em Membros
Inferiores” e “Fisioterapia Vestibular na Sindrome P6s-Covid-19”.

Curso Therasuit Method

Curso de Atencao a Reabilitagdo da Pessoa com Transtornos do Espectro do
Autismo.

Curso de Formacado em Pilates Kids.

Curso de Formacédo em Pilates para Gestantes.

Curso de Formagao em Pilates Baby.

Curso de Marketing e Oratoria.

TEDI training program: Telehealth for Early Detection and Intervention for
Infants with Developmental Disabilities.

Curso de Formacao Pilates Solo e Acessorios.

10. Curso de “Formacao Pilates Aparelhos”.
11.Curso Técnicas e Recursos de Fisioterapia Respiratéria em Pediatria e

Neonatologia.

12.Curso de Equitacéo Basica.
13.Curso Abordagem fisioterapéutica a criangcas com condicdes complexas de

saude: linha de cuidado da equipe do IFF na assisténcia hospitalar.

14.Curso online teorico e pratico de treino de marcha em adultos e criangcas com

lesbGes neuroldgicas.

15. Curso de Bandagem Elastica Funcional.

16. Curso de Ventosaterapia.

17.Curso de Liberacao Miofascial.

18. Curso de “Dry Needling - Agulhamento A Seco”.


http://lattes.cnpq.br/7858603199064822
https://orcid.org/0000-0002-6599-4427
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Experiéncia como Orientador e Coorientador:

1.

Caroline Paula de Souza Arruda. Efeitos da intervengédo com dupla tarefa em
individuos poOs-acidente vascular encefalico: uma revisao da literatura. 2021.
(Trabalho de Conclusdo de Curso em Aperfeicoamento/Especializacdo em
Avancgos Clinicos em Fisioterapia) - Universidade Federal de Minas Gerais.
Orientador: Isabella Saraiva Christovao.

Ana Carolina Meneses Silva. ESCORES MOTORES DO TESTE DENVER-II
ESTAO ASSOCIADOS COM DESFECHOS MOTORES AOS SETE ANOS EM
CRIANCAS PRE-TERMO. 2021. (Trabalho de Conclusdo de Curso da
estudante de Graduacdo em Fisioterapia) — Universidade Federal de Minas
Gerais. Orientador: Ana Cristina Resende Camargos. Coorientador: Isabella
Saraiva Christovéo.

Experiéncia Docente como professor convidado em cursos de graduacao ou
pés-graduacdo ou palestras em eventos:

1.
2.

3.

“Telerreabilitacao em Fisioterapia”. 2020. Faculdade Dinamica.

‘“MEU FILHO NASCEU PREMATURO, E AGORA?”. 2020. Faculdade
Dinamica.

“Treinamento Locomotor em adultos com lesdes neuroldgicas”. 2021. Una Bom
Despacho.

"Efeitos da dupla tarefa nos desfechos motores em idosos" no evento "lli
Meeting Fisioterapia". 2021. Centro Universitario de Vigosa - UNIVICOSA.
“Telereabilitacdo em pacientes neurolégicos: Parceria LAMP e LANF-UFMG”
no evento Liga Académica Neurofuncional da Universidade Federal de Minas
Gerais (LANF - UFMG). 2021. Departamento de Fisioterapia da Escola de
Educacdao Fisica, Fisioterapia e Terapia Ocupacional da UFMG.

Apresentacdo de trabalho em eventos cientificos:

1.

CHRISTOVAO, I. S.; MAGALHAES, L. C. ; CAMARGOS, A. C. R.. V Jornada
de Cuidados ao Prematuro e | Internacional. RESULTADOS DO TESTE DE
TRIAGEM DO DESENVOLVIMENTO DE DENVER-II PODEM PREDIZER
DESFECHOS MOTORES AOS 7 ANOS DE IDADE. 2020.

CHRISTOVAQO, I. S.; MAGALHAES, L. C. ; CAMARGOS, A. C. R. . | Simpésio
Internacional de Tecnologia na Reabilitacdo: do Ensino a Prética.
RESULTADOS SUSPEITOS NO TESTE DE TRIAGEM DO
DESENVOLVIMENTO DENVER-II  AUMENTAM A CHANCE DE
ALTERACOES MOTORAS NA IDADE ESCOLAR EM CRIANCAS PRE-
TERMO. 2020.

CHRISTOVAO, I. S.; MAGALHAES, L. C. ; CAMARGOS, A. C. R. . VIl
CONGRESSO MINEIRO ABENEPI 2020 ONLINE. RESULTADOS DOS
DOMINIOS MOTOR GROSSO E FINO NO TESTE DE TRIAGEM DO
DESENVOLVIMENTO DE DENVER-II PODEM PREDIZER DESFECHOS
MOTORES AOS 7 ANOS DE IDADE. 2020.

CHRISTOVAO, I. S.; SILVA, B. R. T. ; SOUZA, M. A. ; CAMARGOS, A. C. R. .
VIl CONGRESSO MINEIRO ABENEPI 2020 ONLINE. FATORES QUE
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INFLUENCIAM A MOBILIDADE DE CRIANGAS PRE-ESCOLARES COM E
SEM SINDROME DE DOWN: UM ESTUDO TRANSVERSAL. 2020.

5. CHRISTOVAO, I. S.; MELO, A. F. ; ALVIM, A. L. S. ; SILVA, A. C. M. ;
ALVARES, |I. M. ; MORAES, J. M. ; PASCOAL, A. F. S. ; RODRIGUES, L. A, ;
SOUZA, R. C. D. ; GONCALVES, J. M. W. ; RODRIGUES, D. X. ; LARA, I. A.;
OLIVEIRA, E. A. ; CAMARGOS, A. C. R. . ORIENTAFISIO: PROGRAMA DE
ATENDIMENTO FISIOTERAPEUTICO CENTRADO NA FAMILIA. 2021.

6. CHRISTOVAO, I. S.; ALVARES, I. M. ; MAGALHAES, L. C. ; CAMARGOS, A.
C. R. . IDENTIFICACAO DE ATRASO DO DESENVOLVIMENTO MOTOR DE
BEBES PRE-TERMO AOS 4 E 8 MESES DE IDADE CORRIGIDA. 2019.

7. CHRISTOVAO, I|. S.; MAGALHAES, L. C. ; CAMARGOS, A. C. R.
PREDITORES PARA ATRASO DO DESENVOLVIMENTO MOTOR DE BEBES
PRE-TERMO AOS 4 MESES DE IDADE CORRIGIDA. 2021.

8. CHRISTOVAO, I. S.; SILVA, B. R. T. ; SOUZA, M. A. ; CAMARGOS, A.C. R. .
FATORES RELACIONADOS A MOBILIDADE DE CRIANCAS PRE-
ESCOLARES COM E SEM SINDROME DE DOWN: UM ESTUDO
TRANSVERSAL. 2021.

9. CHRISTOVAO, I. S.; MAGALHAES, L. C. ; CAMARGOS, A. C. R. . VALIDADE
PREDITIVA DO TESTE DE TRIAGEM DO DESENVOLVIMENTO DE DENVER
Il PARA DETECTAR ALTERACOES MOTORAS EM CRIANCAS PRE-TERMO
AOS 7 ANOS.. 2021.

10.CHRISTOVAO, I. S.; MAGALHAES, L. C. ; CAMARGOS, A. C. R.
ACOMPANHAMENTO LONGITUDINAL DO DESENVOLVIMENTO INFANTIL
PARA DETECCAO DE ALTERACOES MOTORAS LEVES A MODERADAS
EM CRIANCAS PRE-TERMO AOS 7 ANOS.. 2021.

Participacdo em eventos como ouvinte:

1. 1ll Férum de Saude Puablica: Treinamento de Fisioterapeutas para Prescricdo

de Orteses e Proteses

Fisioterapia em Neonatologia

Aprimoramento Didatico para o Ensino Superior

IX Seminario Mineiro de Comportamento Motor

WorkShop Tratamento das Hérnias de Disco Lombar

WEBCOBRAF - Webinar de Fisioterapia Pediatrica. Tema: Instrumentos de

Avaliagcdo em Fisioterapia Neurofuncional de Criangas e Adolescentes com

Paralisia Cerebral com Base na CIF

7. 4° Simpasio Interdisciplinar de Equoterapia da Apae de Limeira

8. EVIDENCE - V Forum de Prerrogativas e Préaticas Cientificas:
Neurofuncional

9. VIl CONGRESSO MINEIRO ABENEPI ONLINE

10.Md6dulo: Neurologia e Hospitalar no | Simpdésio Online de Ciéncias da
Reabilitagcéo

11.V Jornada de Cuidados ao Prematuro e | Internacional.

12.1 Simpaosio Internacional de Tecnologia na Reabilitacdo: do Ensino a Pratica

13.CONGRESSO ONLINE DE PARALISIA CEREBRAL - DE TODOS PARA
TODOS

L
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14.9° CBEU - Congresso Brasileiro de Extensdo Universitaria: Redes para

Promover e Defender os Direitos Humanos

15.Beneficios da HIPPOTERAPIA nas desordens neuroldgicas
16.VI Congresso Brasileiro de Fisioterapia Neurofuncional, 1l Congresso

Internacional da Fisioterapia Neurofuncional, | Simpdsio Internacional de
Saude Funcional

17.Exame Estruturado de Habilidades Clinicas - OSCE.Exame Estruturado de

Habilidades Clinicas - OSCE.

18. XXIll Congresso Brasileiro de Fisioterapia — COBRAF

Resumo publicado em anais:

1.

CHRISTOVAO, I. S.; ALVARES, I. M. ; MAGALHAES, L. C. ; CAMARGOS,
A. C.R..IDENTIFICACAO DE ATRASO DO DESENVOLVIMENTO MOTOR
DE BEBES PRE-TERMO AOS 4 E 8 MESES DE IDADE CORRIGIDA. In: IX
Seminério Mineiro de Comportamento Motor, 2019, Belo Horizonte. Anais do
IX Seminario Mineiro de Comportamento Motor. Belo Horizonte: GEDAM,
2019. v. 1. p. 20-20.

ALVARES, I. M. ; CHRISTOVADO, I. S. ; MAGALHAES, L. C. ; CAMARGOS,
A. C.R..IDENTIFICACAO DE ATRASO DO DESENVOLVIMENTO MOTOR
DE BEBES PRE-TERMO AOS 4 E 8 MESES DE IDADE CORRIGIDA. In:
XXII Encontro de Extenséo, 2019, Belo Horizonte. Anais da XXIlI Encontro de
Extensdo da UFMG/PRPq. Belo horizonte: UFMG, 2019. v. 1. p. 1-2
FURTADO, M. A. S. ; AYUPE, K. M. A. ; CHRISTOVAO, I. S. ; SOUSA
JUNIOR, R. R. ; ROSENBAUM, P. ; CAMARGOS, A. C. R.; LEITE, H. R. .
CENARIO DA PESQUISA NO BRASIL SOBRE INTERVENCOES
FISIOTERAPEUTICAS PARA CRIANCAS E JOVENS COM PARALISIA
CEREBRAL: UMA REVISAO DO ESCOPO. In: | Simpésio Internacional de
Tecnologia na Reabilitacdo: do Ensino a Préatica, 2020, Sdo Paulo. Anais do
| Simpésio Internacional de Tecnologia na Reabilitacdo: do Ensino a Pratica,
entre. Sdo Paulo: vpEventos, 2020. v. 1. p. 39-40.

MORAES, J. M. ; OLIVEIRA, E. A. ; RODRIGUES, D. X. ; SILVA, A.C. M. ;
ALVARES, I. M. ; CHRISTOVAOQ, I. S. ; CAMARGOS, A. C. R.. O USO DAS
MIDIAS SOCIAIS NA TRADUCAO DO CONHECIMENTO E
COMPARTILHAMENTO DE INFORMACOES SOBRE A PRATICA
CENTRADA NA FAMILIA. In: | Simposio Internacional de Tecnologia na
Reabilitagdo: do Ensino a Prética, 2020, Sdo Paulo. Anais do | Simpadsio
Internacional de Tecnologia na Reabilitacdo: do Ensino a Prética, entre. Sao
Paulo: vpEventos, 2020. v. 1. p. 82-83.

RODRIGUES, L. A. ; CHRISTOVAOQ, I. S. ; CAMARGOS, A. C. R. . USO DO
MODELO COLABORATIVO FAMILIA-PROFISSIONAL VIA TELESSAUDE
NO BEBE COM T21: RELATO DE CASO. In: | Simpésio Internacional de
Tecnologia na Reabilitagdo: do Ensino a Prética, 2020, S&o Paulo. Anais o |
Simposio Internacional de Tecnologia na Reabilitacdo: do Ensino a Pratica.
Sao Paulo: vpEventos, 2020. v. 1. p. 100-101.

CHRISTOVAO, I. S.; MAGALHAES, L. C. ; CAMARGOS, A. C. R. .
RESULTADOS SUSPEITOS NO TESTE DE TRIAGEM DO



10.

11.

12.
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DESENVOLVIMENTO DENVER-IIT  AUMENTAM A CHANCE DE
ALTERAQOES MOTORAS NA IDADE ESCOLAR EM CRIANCAS PRE-
TERMO. In: | Simposio Internacional de Tecnologia na Reabilitacdo: do
Ensino a Prética, 2020, Sdo Paulo. Anais do | Simpdsio Internacional de
Tecnologia na Reabilitagdo: do Ensino a Prética, entre. Sao Paulo:
vpEventos, 2020. v. 1. p. 90-91.

ANDRADE, A. L. G. ; SANTOS, A. E. P. ; SOUZA, R. C. D. ; CAMPOLINA, A.
B. : GONCALVES, J. M. W. ;: CHRISTOVAO, I. S. ; CAMARGOS, A. C. R. .
PERCEPQAO DOS PAIS QUE PARTICIPARAM DO PROJETO DE
EXTENSAO ORIENTAFISIO: PROGRAMA DE  ATENDIMENTO
FISIOTERAPEUTICO CENTRADO NA FAMILIA. In: 23° Encontro de
Extensdo, 2020, Belo Horizonte. Anais do 23° Encontro de Extensdo da
UFMG/PROEX. Belo Horizonte: UFMG, 2020. v. 1. p. 1-1.

SILVA, A. C. M. ; MAGALHAES, L. C. ; CHRISTOVAO, I. S. ; CAMARGOS,
A. C. R. . PREDITORES PARA O ATRASO NO DESENVOLVIMENTO
MOTOR EM BEBES PRE-TERMO AOS 4 MESES DE IDADE CORRIGIDA:
DADOS PRELIMINARES. In: XXIX Semana de Iniciacdo Cientifica, 2020,
Belo Horizonte. Anais da XXIX Semana de Iniciagdo Cientifica da
UFMG/PRPg. Belo Horizonte: UFMG, 2020. v. 1. p. 1-1.

ALVARES, I. M. ; MAGALHAES, L. C. : CHRISTOVAQ, I. S. ; CAMARGOS,
A. C. R. . TRAJETORIA DE 30 ANOS DE ATENDIMENTO DE
FISIOTERAPIA E TERAPIA OCUPACIONAL NO AMBULATORIO DA
CRIANCA DE RISCO (ACRIAR). In: 23° Encontro de Extensao, 2020, Belo
Horizonte. Anais do 23° Encontro de Extensdo da UFMG/PROEX. Belo
Horizonte: UFMG, 2020. v. 1. p. 1-1.

FELIPE, M. B. ; SILVA, F. R.; SILVA, G. T. M. ; MORAES, J. M. ; PINHO, L.
C. M. A. ; COSTA, M. A. D. ; REZENDE, M. S. ; COSTA, S. M. P. ;
RODRIGUES, C. G. A. ; CHRISTOVAO, I. S. ; PINHEIRO, L. S. P. ;
FERREIRA, L. C. ; TENORIO, R. A. ; CAMARGOS, A. C. R.; LEITE, H. R. ;
COLLARES, M. A. A. ; PIRES, M. L. G. ; SILVA, A. A. . PLANO DE
TRABALHO DE ASSISTENCIA AO PACIENTE ATENDIDO PELO ESTAGIO
DA CLINICA | DURANTE A PANDEMIA (COVID-19). In: 23° Encontro de
Extenséo, 2020, BELO HORIZONTE. Anais do 23° Encontro de Extenséo da
UFMG/PROEX. BELO HORIZONTE: UFMG, 2020. v. 1. p. 1-1.

MORAES, J. M. ; MAGALHAES, L. C. ; CHRISTOVAOQ, I. S. ; CAMARGOS,
A. C. R. . DETECCAO DE ALTERACOES MOTORAS EM CRIANCAS
NASCIDAS PRETERMO NA IDADE ESCOLAR. In: XXIX Semana de
Iniciagdo Cientifica, 2020, BELO HORIZONTE. Anais da XXIX Semana de
Iniciagcdo Cientifica da UFMG/PRPq. BELO HORIZONTE: UFMG, 2020. v. 1.
p. 1-1.

MELO, A. F. ; ALVIM, A. L. S. ; PASCOAL, A. F. S. ; LARA, I. A. ;
RODRIGUES, L. A. ; CHRISTOVADO, I. S. ; CAMARGOS, A. C. R. . PERFIL
DAS CRIANCAS ATENDIDAS NO PROJETO ORIENTAFISIO: PROGRAMA
DE ATENDIMENTO FISIOTERAPEUTICO CENTRADO NA FAMILIA. In: 23°
Encontro de Extensao, 2020, BELO HORIZONTE. Anais do 23° Encontro de
Extensdo da UFMG/PROEX. BELO HORIZONTE: UFMG, 2020. v. 1. p. 1-1.
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13.MORAES, J. M. ; OLIVEIRA, E. A. ; RODRIGUES, D. X. ; SILVA, A. C. M. ;
ALVARES, I. M. ; CHRISTOVAOQ, |. S. ; CAMARGOS, A. C. R.. O USO DAS
MIDIAS SOCIAIS NA TRADUCAO DO CONHECIMENTO E
COMPARTILHAMENTO DE INFORMACOES SOBRE A PRATICA
CENTRADA NA FAMILIA. In: 23° Encontro de Extens&o, 2020, Belo
Horizonte. Anais do 23° Encontro de Extensdo da UFMG/PROEX. Belo
Horizonte: UFMG, 2020. v. 1. p. 1-1.

14.CHRISTOVADO, I. S.; SILVA, B. R. T. ; SOUZA, M. A. ; CAMARGOS, A. C.R.

FATORES RELACIONADOS A MOBILIDADE DE CRIANCAS PRE-

ESCOLARES COM E SEM SINDROME DE DOWN: UM ESTUDO
TRANSVERSAL. In: XXIIl Congresso Brasileiro de Fisioterapia - COBRAF,
2021, Online. Anais do XXIIl Congresso Brasileiro de Fisioterapia. Campinas:
Galoa, 2021. v. 1. p. 1-1.

15.CHRISTOVAO, |. S.; MAGALHAES, L. C. ; CAMARGOS, A. C. R. .
PREDITORES PARA ATRASO DO DESENVOLVIMENTO MOTOR DE
BEBES PRE-TERMO AOS 4 MESES DE IDADE CORRIGIDA. In: XXIII
Congresso Brasileiro de Fisioterapia - COBRAF, 2021, Online. Anais do XXIII
Congresso Brasileiro de Fisioterapia. Campinas: Galog, 2021. v. 1. p. 1-1.

16.TENORIO, R. A. ; CANDIDO, G. N. ; CHRISTOVAO, I. S. ; AVELINO, P. R. ;
CAMARGOS, A. C. R. ; BRITTO, R. R. ; TEIXEIRA-SALMELA, LUCI F. ;
SCIANNI, A. A. . VALIDAC;AO DA APLICAC}AO POR TELEFONE DAS
VERSOES BRASILEIRAS DOS QUESTIONARIOS ABILHAND E ABILOCO
EM INDIVIDUOS POS-ACIDENTE VASCULAR ENCEFALICO. In: XXIII
Congresso Brasileiro de Fisioterapia - COBRAF, 2021, Online. Anais do XXIII
Congresso Brasileiro de Fisioterapia. Campinas: Galoa, 2021. v. 1. p. 1-1.

Artigo publicado em revista:

1. AVELINO, Patrick R.; NASCIMENTO, Lucas R.; MENEZES, Kénia K.P;
TENORIO, Ruani A.; CANDIDO, Gabriela N.; CHRISTOVAO, Isabela S.;
TEIXEIRA-SALMELA, Luci F.. Validation of the telephone-based assessment
of locomotion ability after stroke. International Journal Of Rehabilitation
Research, [S.L.], v. 44, n. 1, p. 88-91, 23 nov. 2020. Ovid Technologies
(Wolters Kluwer Health). http://dx.doi.org/10.1097/mrr.0000000000000447.

2. AVELINO, Patrick R.; MENEZES, Kénia K. P.; NASCIMENTO, Lucas R;
TENORIO, Ruani A.; CANDIDO, Gabriela N.; CHRISTOVAO, Isabela S.;
TEIXEIRA-SALMELA, Luci F.. Validation of the Telephone-Based Application
of the ABILHAND for Assessment of Manual Ability After Stroke. Journal Of
Neurologic Physical Therapy, [S.L.], v. 44, n. 4, p. 256-260, out. 2020. Ovid
Technologies (Wolters Kluwer Health).
http://dx.doi.org/10.1097/npt.0000000000000326.

3. FURTADO, Michelle A s; A AYUPE, Kénnea M; CHRISTOVAOQ, Isabella s;
SOUSA JUNIOR, Ricardo R; ROSENBAUM, Peter; CAMARGOS, Ana C R;
LEITE, Heércules R. Physical therapy in children with cerebral palsy in Brazil:
a scoping review. Developmental Medicine & Child Neurology, [S.L.], p. 1-
11, 2 out. 2021. Wiley. http://dx.doi.org/10.1111/dmcn.15067.

Capitulo de Livro:


http://dx.doi.org/10.1097/mrr.0000000000000447
http://dx.doi.org/10.1097/npt.0000000000000326
http://dx.doi.org/10.1111/dmcn.15067

77

1. LEITE, H. R. ; CHRISTOVAO, ISABELLA S ; CAMARGOS, A. C. R. . Como
conduzir uma avaliacdo e intervencdo centradas na familia.. In: Tudella,
Eloisa; Formiga, Cibelle.. (Org.). Fisioterapia Neuropediatrica: Abordagem
Biopsicossocial.. 1ed.Barueri: Manole, 2021, v. 39, p. 335-342.

2. CHRISTOVAO, I. S.; MORAES, J. M.; CAMARGOS, A. C. R.. Paralisia
Cerebral - Intervencédo. In: Leite, HR; Lanza, FC; Resende, RA. (Org.).
Questdes comentadas em Fisioterapia. 1ed.Rio de Janeiro:, 2021, v. 8, p. 43-
47.

Projeto de extenséo:

1. Acompanhamento do desenvolvimento da crianca pré-termo,

Universidade Federal de Minas Gerais.

2. Liga Académica do Movimento em Pediatria da UFMG - LAMP,
Universidade Federal de Minas Gerais.

3. ORIENTAFISIO: Programa de atendimento fisioterapéutico centrado na
familia, Universidade Federal de Minas Gerais.

Organizacao de eventos cientificos:

1. Organizadora do curso MASTERCLASS: BAIXA VISAO INFANTIL - Um
mundo de possibilidades na Fisioterapia Neurofuncional.



