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RESUMO

O Transtorno do Espectro do Autismo (TEA) é considerado um dos transtornos mais
graves do desenvolvimento infantil devido ao seu impacto nas habilidades de
comunicagdo, linguagem, interacdo social, cognicdo social e padrdes de
comportamento. A identificagdo de fatores associados ao TEA, principalmente dos
gue sao passiveis de modificacdo, € importante, pois pode nortear politicas publicas
de saude de prevencdo. O diagndstico e a intervengdo precoce séo fatores
determinantes para o melhor progndstico da pessoa com TEA. O diagnéstico dos
casos suspeitos de TEA deve ser realizado com base em dados histéricos e
observacao comportamental. No Brasil ha uma escassez de instrumentos validados
para auxiliar a observacao clinica em avaliagdes de criangas com sintomas do TEA.
Nesse contexto essa tese foi conduzida com a producdo de dois estudos. No
primeiro estudo objetivou-se desenvolver um Instrumento para auxiliar a avaliagéo
diagndstica do Transtorno do Espectro do Autismo (IADTEA) e verificar suas
propriedades psicométricas. Trata-se de um estudo metodologico realizado em
quatro etapas: (1) Definicdo dos objetivos do instrumento e da populagao envolvida e
estabelecimento da estrutura conceitual; (2) Elaboragdo dos itens e das escalas de
respostas; Selegcdo e organizacdo dos itens e estruturagdo do instrumento; (3)
Validade de conteudo e aparente e (4) Validade de construto, confiabilidade e
sensibilidade. Foi estabelecido que o IADTEA €& um instrumento para ser adotado
por profissionais da area da saude, com o objetivo de auxiliar na avaliagcdo dos
comprometimentos caracteristicas do TEA em criangas com idade entre 2 a 12 anos.
A construgdo do IADTEA foi norteada pela estrutura conceitual do Diagnostic and
Statistical Manual of Mental Disorders (DSM-V). Foram elaborados 50 itens alocados
em dois dominios: Comunicagao Social (CS) (35 itens) e Comportamentos Restrito e
Estereotipado (PRRC) (15 itens). O dominio CS foi constituido por trés subdominios:
habilidade de comunicagéo e linguagem (18 itens), habilidades sociais (12 itens) e
inflexibilidade comportamental (5 itens), enquanto que o dominio PRRC, por dois
subdominios: padrdes restritos e repetitivos de comportamento (6 itens) e de
disfungdes sensoriais (9 itens). A avaliagao da validade de conteudo do instrumento
foi realizada por 13 juizes. Utilizou-se o indice de Validade de Contetdo (IVC), cujos



resultados indicaram evidéncia de validade da escala geral, dominios, subdominios
e itens individualmente, com valores do IVC superiores a 80%. Os itens do IADTEA
foram submetidos a validade aparente, realizada por 35 profissionais da area da
saude, no qual se utilizou o Percentual de Concordancia (PC) cujos valores foram
superiores a 80%. Apos essa etapa, o IADTEA foi testado em uma amostra de 82
criangas, sendo 41 com diagnostico de TEA (grupo TEA) e 41 criangas neurotipicas
(grupo neurotipico). Foram calculados os escores da escala geral, dominios e
subdominios, por meio da soma do numero de itens cujas respostas indicavam
presencga dos sinais caracteristicos do TEA. Todos os escores do grupo TEA foram
significantemente superiores aos do grupo neurotipico, demonstrando a capacidade
do instrumento em captar as diferengas entre os grupos. Quanto a confiabilidade, a
escala geral apresentou Coeficiente de Kuder-Richardson KR20 = 0,94 e os valores
obtidos para os dominios e subdominios foram superiores 0,70, caracterizando
consisténcia interna adequada. Para avaliar a sensibilidade do instrumento foi
utilizada a curva ROC (Receiver Operating Characteristic), cujos resultados
demonstraram que o IADTEA é capaz de classificar corretamente a presenca dos
comprometimentos carateristicos do TEA. Foram obtidas as seguintes areas sob as
curvas (ASC): Escore geral (ASC = 0,99; 1C95% = 0,94 -1,00); Dominio CS (ASC =
0,98; 1C95% = 0,94 -1,00) e Dominio PRRC (ASC= 0,95; IC95% = 0,87 - 0,98). O
segundo estudo teve como objetivo, investigar as inter-relagdes entre o TEA e os
fatores sociodemograficos, condigbes de saude e historico familiar de TEA e de
Transtorno do Déficit de Atengdo com Hiperatividade (TDAH) em uma populagao de
criangas e adolescentes brasileiros. Foram analisados dados de um estudo
epidemiologico, caso-controle, realizado em individuos com idade de dois a 15 anos,
entre os anos de 2015 a 2016. A amostra foi constituida por 1.134 criancas e
adolescentes, sendo 248 com diagnodstico do TEA (grupo caso) e 886 neurotipicos
(grupo controle). Foi elaborado um modelo tedrico baseado nas correlagbes ou
associacdes, descritas na literatura, entre as variaveis analisadas. Utilizou-se a
modelagem de equagdes estruturais para estimar a magnitude das correlagdes. Os
resultados sugeriram que o sexo masculino (B = 0,33; p<0,001), maior idade
materna no parto (B = 0,15; p<0,001), ocorréncia de sofrimento fetal (3 = 0,19;
p<0,001), presenca de estresse ou tristeza da mae na gestagao (f = 0,22; p<0,001),
TEA na familia (8 = 0,19; p<0,001) e TDAH na familia (=0,12; p<0,001) exerceram
efeito positivo sobre o TEA. A condigao socioeconbémica correlacionou positivamente



com a idade materna no parto ( = 0,34; p<0,001), assim como a prematuridade com
o sofrimento fetal (8 = 0,15; p<0,05).

Palavras-chave: Transtorno do Espectro do autismo; Diagndstico precoce;
Validagdo; Avaliacdo; Desenvolvimento infantil; Fatores de risco; Modelos

estruturais.



ABSTRACT

Autism Spectrum Disorder (ASD) is considered one of the most serious disorders in
child development due to its impact in the communication skills, language, social
interaction, social cognition and patterns of behavior. The identification of factors
associated with ASD, especially the modifiable ones, is important since it can guide
public health policies for prevention. The early diagnosis and intervention are key
factors for a better prognosis for someone with ASD. The diagnosis of cases with
suspicion of ASD must be done based in historical data and behavior observation.
There is a scarcity of validated instruments in Brazil to aid the clinical observation in
the assessment of children with ASD symptoms. In this context, this thesis was
carried out through the production of two studies. The first study aimed to develop
an Instrument to assist the diagnostic evaluation of Autism Spectrum Disorder —
IADASD and verify its psychometric properties. It is a methodological study
performed in two stages: (1) Definition of the instrument objectives, population and
establishing of conceptual structure; (2) Items elaboration and response scale; ltems
selection, organization and instrument structuring, (3) Content and apparent validity
and (4) Construct validity, reliability and sensitivity. It was established that ASDDAI
is an instrument to be adopted by professionals of health care, with the goal to aid in
the assessment of the impairments that are characteristic of ASD in children
between 2 to 12 years old. The construction of ASDDAI was guided by the
conceptual structure of the Diagnostic and Statistical Manual of Mental Disorder
(DSM-V). 50 items were organized in two domains: Social Communication (SC) (35
items) and Restrictive and Stereotyped Behavior (RSB)(15 items). The domain SC
was constituted by three subdomains: the ability to communicate and language (18
items), social abilities (12 items) and inflexible behavior (5 items), while the domain
RSB, was constituted by two subdomains: restrictive and repetitive behavior patterns
(6 items) and sensorial disfunctions (9 items). The assessment of the instrument
content validity was performed by 13 judges through the Content Validity Index
(CVI). The results suggest evidence of validity in general scale, domains,
subdomains and individual items, with CVI values over 80%. The items of ASDDAI
were submitted to apparent validity, performed by 35 health care professionals that
used Percentage of Agreement with values above 80%. After this stage, ASDDAI



was tested in a sample of 82 children, 41 with an ASD diagnosis (ASD group) and
41 neurotypical children (neurotypical group). Scores of general scale, domains and
subdomains were calculated through the sum of the number of items whpse
answers indicated the presence of signs characteristic of ASD. All scores of the ASD
group were significantly superior to the neurotypical group, demonstrating the
capacity of the instrument in capturing the differences between the groups. As for
the reliability, the general scale presented Kuder-Richardson Coefficient KR20 =
0.94 and the values obtained for the domains and subdomains were over 0.70,
characterizing internal adequate consistency. To assess the sensitivity of the
instrument a curve ROC (Receiver Operation Characteristic) was used, which
demonstrated results that ASDDAI is capable to correctly classifying the presence of
impairments that are characteristic of ASD. The following areas under the curve
(AUC) were obtained: General Score (AUC =0.99; CI95% = 0.94 -1.00); domain SC
(AUC = 0.98; Cl 95% = 0.94 — 1.00) and subdomain RSB (AUC= 0.95; CI95% = 0.87
— 0.98). The second study aimed to investigate the interrelations among ASD and
sociodemographic factors, health conditions, Family ASD history, and Attention
Deficit Hyperactivity Disorder (ADHD) history in a population of Brazilian children
and teenagers. Data from an epidemiological case control study performed with
subjects aged 2 to 15 years old over the years 2015 to 2016 were used. The sample
was constituted of 1,134 children and adolescents, 248 with ASD diagnosis (case
group) and 886 neurotypical (control group). A theoretical model was elaborated
based on the correlations or associations, described in the literature, among the
analyzed variables. Structural equation modeling was used to estimate the strength
of the correlations. The results suggest that the male gender (8 = 0.33); p<0.001),
older maternal age when giving birth (8 = 0.15; p<0.001), occurrence of fetal distress
(B = 0.19; p<0.001), presence of stress or sadness of the mother in pregnancy (3 =
0.22; p<0.001), ASD in family (B = 0.19; p<0.001) and ADHD in family (=0.12;
p<0.001) had a positive effect over ASD. The socioeconomical condition correlated
positively with mother age when giving birth (B = 0.34; p<0.001), as well as
prematurity with fetal distress (B = 0.15; p<0.05).

Key-words: Autism Spectrum Disorder; Early Diagnosis; Validation; Assessment;
Child Development; Risk factors; Structural Models.
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1 INTRODUGAO

1.1 Transtorno do Espectro do Autismo: conceito e historico

Em 1943, Leo Kanner publicou, em seu trabalho classico: “Autistic Disturbance of
Affective Contact”, a primeira descricdo sistematica sobre o transtorno do
neurodesenvolvimento, nomeado como autismo infantil'. O psiquiatra observou, em
11 criangas, disturbios afetivos e comunicativos, caracterizados por dificuldade no
uso da linguagem, desejo obsessivo na preservacdo da rotina, interesse restrito e
estereotipado de atividade, além de padrdes repetitivos de comportamento que se

iniciavam antes dos 30 meses de idade'-3.

ApOs a publicagdo do artigo de Kanner (1943), surgiu a necessidade de classificar
diagnosticamente as criangas por ele caracterizadas’. Muitos cientistas acreditavam
que o0 quadro descrito por Kanner era uma manifestacdo antecipada de
esquizofrenia, uma psicose infantil de inicio precoce?. Esse equivoco fez com que o
autismo fosse classificado no Diagnostic and Statistical Manual of Mental Disorders |l
(DSM-II) como um tipo de psicose infantil, inserida no diagndstico de esquizofrenia

infantil*.

Com o decorrer dos anos, a definicdo de autismo sofreu novamente modificacbes de
nomenclatura e de critérios diagndsticos®. Em 1980, com a publicagdo do DSM-III, o
autismo foi colocado em uma categoria separada da esquizofrenia®. O DSM-III
previa que, para um diagndstico de autismo, a apresentacdo dos sinais e dos
sintomas era necessaria antes dos 30 meses de idade, a partir da falta de interesse
pelas pessoas, deficiéncia grave na comunicagdo e respostas inadequadas aos
estimulos ambientais e as interagbes sociais®. Posteriormente, na pratica clinica, os
critérios do DSM-IIlI foram considerados muito restritivos, uma vez que foram melhor
aplicados as criangas mais jovens e as mais severamente afetadas. Dessa forma, a
verséo revisada dessa obra, o DSM-III-R, publicado em 1987, eliminou a exigéncia
de uma idade de inicio e criou uma categoria para criangas que nao satisfazem

plenamente os critérios para transtorno autista’.

Influenciado pela pesquisa para a Classificagdo Internacional de Doengas 10 (CID-
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10), o DSM-IV subdividiu o transtorno em quatro grupos: Autismo; Sindrome de
Rett, Transtorno Desintegrativo da Infancia e Sindrome de Asperger®'9.0 termo
“Sindrome de Asperger” foi introduzido no CID-10 e no DSM-IV para descrever
pessoas com alto funcionamento, mas com déficits de comunicagao social®'. Hans
Asperger, um pediatra vienense, contemporaneo de Kanner, descreveu pacientes
com desenvolvimento normal da linguagem, mas que apresentam dificuldades
sociais e interpessoais consideraveis, além de interesses circunscritos?. Contudo, o
termo “Sindrome de Asperger” ndo existia até 1981, quando foi introduzido por Lorna
Wing?.

No DSM-V, os quatro subgrupos do DSM-IV foram eliminados e introduziu-se um
novo termo, o Transtorno do Espectro Autista (TEA)''. A Sindrome de Asperger, por
ndo ser considerada suficientemente distinta do TEA de alto funcionamento, foi
removida da classificagdo no DSM-V. Além disso, os atuais critérios de diagnostico
revisados para sindrome de Rett ndo listam os déficits sociais, ou seja, ndo atendem
aos critérios de TEA. Por fim, o Transtorno Desintegrativo da Infancia, ao contrario
do TEA, envolve um grave declinio cognitivo continuo e deixou de ser incluido na

classificagdo?51.

O DSM-V, também, reduziu os trés critérios diagnosticos do TEA para dois: déficits
na comunicagaol/interagdo social; padrées repetitivos de comportamento e
atividades/interesses restritos''. Quando se comparam esses dois critérios gerais
revisados com as duas principais caracteristicas diagndsticas originais de Kanner,
percebe-se que os critérios do DSM-V s&o mais semelhantes do que os critérios do
DSM-IV, principalmente, ao se considerar que Kanner (1943) destacou problemas na
integracao e na sensibilidade sensoriais presentes nas criangas afetadas, enquanto,
de forma analoga, o DSM-V inclui como critérios adicionais a modulagédo hormonal
desordenada e a hipo ou hiper-reatividade sensorial®''. Assim, entende-se que os
avancgos resultaram em refinamentos nos critérios diagndsticos, que estabeleceram
a necessidade de identificagdo de subtipos dentro do espectro do autismo nos

proximos anos?.

1.2 Etiologia do Transtorno do Espectro do Autismo
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Durante as décadas de 50 e 60, a conceituacdo do TEA como uma forma de
esquizofrenia infantil levou a hipoteses etioldgicas de que o autismo era causado por
um disturbio emocional profundamente enraizado na psicodindmica anormal de pais
e filhos, como a resposta de uma crianga a uma méae emocionalmente distante3.
Atualmente, sabe-se que o TEA apresenta uma etiologia complexa e associada a

condigbes multifatoriais de neurodesenvolvimento'?.

Conforme destacado em muitos estudos epidemioldgicos, fatores genéticos,
ambientais e do neurodesenvolvimento desempenham um papel fundamental na
etiologia do TEA''4. Contudo, é improvavel que uma Unica condigdo ou evento
desempenhe um papel de indispensavel importancia na causalidade do TEA, pois,
com base nas pesquisas realizadas até o momento, nenhum dos fatores de risco

identificados s&o suficientes para justificar o desenvolvimento do TEA™315,

O TEA é uma condi¢cdo altamente familiar, indicando que o historico genético
contribui fortemente para o desenvolvimento desta condi¢do, entretanto, apenas
uma fragcdo do numero total de genes que se pensa estar associada a condigéo
foram descobertas’®. Mais recentemente, mudangas epigenéticas, incluindo a
metilacdo do DNA e micro alteragdes do RNA, foram associados ao TEA e propostos

como biomarcadores potenciais'3-'°.

Nas ultimas décadas, observou-se um aumento nos casos de TEA em criangas
geradas por casais em idade reprodutiva tardia, ou seja, a elevacdo na média de
idade dos progenitores, em especial, a idade materna, apresentou maior magnitude
de associagdo com o TEA'S,

Além disso, outros fatores podem desempenhar um papel importante no inicio do
TEA. De acordo com estudos prévios, até 40% a 50% das variagbes na etiologia do
TEA podem ser determinadas por fatores ambientais, tais como drogas, exposi¢coes
toxicas, nutricdo. Foi demonstrado que as condi¢cdes parentais e fatores intrauterinos
e perinatais também podem contribuir para a etiologia do TEA''4. Conforme Maia
et al. (2019), diversos fatores pos-natais podem ser associados a etiologia do TEA,
incluindo anomalias congénitas, ictericia neonatal, auséncia de choro ao nascer e

episddios de convulsdo na infancia'?.
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1.3 Epidemiologia do Transtorno do Espectro do Autismo

O TEA mostra uma distribuigdo epidemiologica desigual em relagdo ao sexo: os
homens tém um risco quatro vezes de desenvolver a desordem do que as
mulheres'. Acredita-se que, nas mulheres, é necessaria uma dose maior de
"defeito" genético do que nos homens, consistente com a hipotese da contribuicdo
de fatores genéticos protetores no sexo feminino, uma vez que no sexo masculino
ha apenas um cromossomo X, que se for afetado, ndo pode ser “compensado” pela

normalidade do segundo cromossomo X, como ocorre nas mulheres'®.

Ainda na perspectiva epidemioldgica, o numero de diagndsticos do TEA tem
crescido nas ultimas décadas. Estudos seriados foram realizados pelo Centers for
Disease Control and Prevention (CDC), nos Estados Unidos, para estimar a
evolugdo da prevaléncia de TEA em criangas com oito anos de idade'’-?'. Em 2002,
estimaram 1 caso de TEA para cada 150 criangas neurotipicas'’; em 2006, esse
valor foi modificado para 1 caso a cada 110'8; nos anos seguintes, a prevaléncia
seguiu em ascencgdo, tornando-se 1 caso em 88 neurotipicos’ em 2008; 1 caso a
cada 68 em 2010%°; em 2016, 1 caso a cada 542", e em 2018, 1 caso a cada 44

criangas neurotipicas??.

No Brasil, um estudo conduzido por Paula et al. (2011), na cidade de Atibaia, Sado
Paulo, com criangas entre os sete e 12 anos de idade, estimou uma prevaléncia de
0,88%2. Outro estudo, realizado em 2017, nas regides metropolitanas de Goiania,
Fortaleza, Belo Horizonte e Manaus, incluindo criangcas e adolescentes de seis a 16

anos, encontrou uma prevaléncia de 1%?2*.

O aumento da prevaléncia do TEA associada a importancia da rapida instauragcéo do
tratamento e do acompanhamento evidencia a necessidade de um diagnostico
precoce dessa condicdo?®. Dessa forma, identificar as principais caracteristicas
clinicas associadas ao TEA é fundamental para possibilitar o diagndstico o mais
precocemente possivel, respeitando as complexas manifestacdes individuais'®2°.
Essas caracteristicas estdo presentes durante os primeiros periodos de
desenvolvimento, impactando negativamente os dominios social e ocupacional,

entretanto, sua trajetodria inicial ndo € uniforme, uma vez que a apresentagao clinica



é consideravelmente heterogénea?®.
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1.4 Caracteristicas, sinais e sintomas do Transtorno do Espectro do Autismo

A faixa etaria da crianga determina os sinais e sintomas a serem observados para

identificacdo do transtorno, ja que os marcos do desenvolvimento infantil sao

parametros muito utilizados para avaliar os principais déficits sociais?’. No Quadro 1

estdo apresentados os principais marcos do desenvolvimento infantil segundo a
Sociedade Brasileira de Pediatria (2004), o Ministério da Saude (2012)?%2°, dentre

outros.

Quadro 1: Marcos do desenvolvimento infantil

Marco do desenvolvimento

ldade Padrao

Referéncia

Apresenta uma reacgéo global a barulhos
muito fortes.

0 - 28 dias

Ministério da Saude, 20023°

Olha para a pessoa que a observa.

1 més - 3 meses

Ministério da Saude, 20023°

CDC, 2021*

Apresenta sorriso social.

2 meses

Sociedade Brasileira de Pediatria,
2004%

O bebé vira a cabecga e busca a diregéo de
uma voz ou de um objeto sonoro.

4 meses - 6 meses

Marcondes, 200232

O bebé vira a cabecga e busca a diregdo de
uma voz ou de um objeto sonoro.

4 meses - 6 meses

Ministério da Saude, 20122°

Marcondes, 200232

Reconhece quando se dirigem a ela.

5 meses - 9 meses

Ministério da Saude, 20023°

CDC, 2023
Emite sons formados por silabas repetidas |6 meses Sociedade Brasileira de Pediatria,
(balbucio, lalagéo). 200428
Responde com o olhar ao ser chamada pelo |6 meses Sociedade Brasileira de Pediatria,

proprio nome.

200428

Comeca a falar poucas palavras, evolui para
frases.

8 meses - 2 anos

Sociedade Brasileira de Pediatria,
200428

Fala palavras inespecificas (papa, mama).

8 meses - 2 anos

Sociedade Brasileira de Pediatria,
200428

Aponta com os dedos os objetos que deseja.

8 meses - 2 anos

Ministério da Saude, 20122°

O bebé possui a acuidade visual de um 12 meses Ministério da Saude, 2012%°
adulto.
Obedece a comando junto com um gesto. 12 meses Sociedade Brasileira de Pediatria,

200428

Gerber et al., 201033
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Aponta para os itens que deseja e que estao
fora de alcance ou faz sons ao apontar.

12 meses

AAP, 202034

CDC, 2021*

Iniciam-se trocas sonoras, ritmadas e
prazerosas com a méae e evolui até a crianga
poder falar de si mesma e se afirmar dizendo
nao, fazendo suas escolhas, conhecendo e
agindo no seu pequeno universo.

12 meses - 2 anos

Ministério da Saude, 20023°

Tem interesse em aprender sobre tudo o 1-3 anos Medline plus, 20213
que a cerca.
Diz seu proprio nome e nomeia objetos. 1 -3 anos Ministério da Saude, 2012%-2°
Conta ou inventa pequenas histoérias.
CDC, 20213
Brinca de jogos simbdlicos (faz de conta). 2 anos Ministério da Saude, 2013%¢
CDC, 20213
Identificar comportamentos sociais 2 anos Ministério da Saude, 2002%°
aceitaveis e inaceitaveis a partir de exemplo
dos pais.
Segue instrugdes com duas ou trés etapas. |3 anos Autism Speaks, 2011%
Consegue nomear a maioria dos objetos
familiares. Fala seu nome, sua idade e seu CDC, 20213
sexo. Conversa bem o suficiente com
estranhos para entender a maior parte da
fala.
Reconhece o outro e a alteridade. 3 anos Ministério da Saude, 2002%°
Chateia-se quando ha mudancgas bruscas na |3 anos CDC, 2019%8

rotina.

CDC, 2021*

Gosta de brincar com outras criangas.

3 anos - 4 anos

Ministério da Saude, 200230

N&o se sujeita completamente ao desejo de
seus pais; podendo se opor ou encontrar
outras saidas, fazendo suas proprias
escolhas.

3 anos - 6 anos

Ministério da Saude, 20023°

Marcondes, 200232

Manifesta medo (de escuro, agua, animais
domésticos, etc.). Percebendo a existéncia
de limites.

3 anos - 6 anos

Ministério da Saude, 20023°

CDC, 2021*

Capacidade de postergar a realizagéo de
seus proprios desejos, juntamente com a
sedimentacdo das fungbes motoras e da
linguagem, propiciando a crianga maior
circulagao social.

3 -6 anos

CDC, 2021*

Comeca a perceber a diferenca entre a
palavra falada, o movimento corporal € a
postura correspondente.

3 anos - 6 anos

Ministério da Saude, 20023°

Capacidade de postergar a realizagéo de
seus proprios desejos, juntamente com a
sedimentacdo das fungbes motoras e da
linguagem, propiciando a crianga maior
circulagao social.

3 anos - 6 anos

Ministério da Saude, 20023°

Conta pequenas histérias e forma frases
longas.

4 anos - 5 anos

Gerber et al., 201033

Centers of Disease Control and

Prevention (CDC), 2021 31
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Apresenta comportamento 4 anos - 6 anos Ministério da Saude, 2012%°
predominantemente egocéntrico.

Ganhos cognitivos melhoram sua 4 anos - 6 anos Ministério da Saude, 20122°
capacidade de tirar proveito da educacgao

formal.

Consegue adiar a realizagdo de um desejo |6 anos Ministério da Saude, 2002%°

em virtude da aceitacdo e compreensao das
proibi¢des, como também por levar em
consideragao o outro, suas préprias
limitagdes e possibilidades.

Consegue adiar a realizagdo de um desejo |6 anos Ministério da Saude, 2002%°
em virtude da aceitacdo e compreensao das
proibi¢des, como também por levar em
consideragao o outro, suas préprias
limitagdes e possibilidades.

Comega a desenvolver o julgamento global |7 anos Ministério da Saude, 20122°
de autovalor.

De acordo com a Sociedade Brasileira de Pediatria (2019), ainda no primeiro ano de
vida, algumas anormalidades no desenvolvimento e no controle motor, além da
reducdo na sensibilidade as recompensas sociais e dificuldade de atencéo ja podem
ser analisadas?’. Pode-se listar como sinais indicativos de TEA no primeiro ano de
vida: perda de habilidades previamente adquiridas, como o sorriso social e contato
ocular; dificuldade para sustentar o olhar; auséncia de resposta quando chamado
pelo nome; maior sensibilidade a estimulos sonoros; pouca ou nenhuma
vocalizagc&do; engajamento social restrito; maior interesse em objetos do quem

pessoas; distirbios de sono; entre outros?3°.

As primeiras habilidades sociais comegam a surgir desde os primeiros meses de
idade em criangas de desenvolvimento tipico, mas as criangas com TEA, muitas
vezes, precisam de intervencdes direcionadas para aprender essas habilidades
fundamentais, como o engajamento social e a atengdo compartilhada?®. Esses
recursos sociais sao importantes para que as criangas se adaptem ao seu ambiente
e interajam adequadamente com os pares*’. Assim, os déficits em habilidades
sociais podem gerar limitagbes nos relacionamentos interpessoais com colegas e

com membros da familia.

Vale destacar que déficits na linguagem oral ndo sdo necessarios para o diagnéstico
de TEA, apesar de frequentes nas criangas com esse transtorno?’4°. Dessa forma, a

aquisicdo da "linguagem util" aos dois anos de idade € um importante preditor de
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avango nas trajetorias de desenvolvimento a longo prazo para criangas com TEA%.

A heterogeneidade de manifestagdes do TEA é universalmente aceita nos aspectos
fenotipicos, sob o termo "espectro” do DSM-V, bem como nos aspectos etiolégicos e
nas imagens cerebrais*'. Os sintomas desse transtorno podem variar conforme a
idade cronologica da crianga, o grau do TEA (leve, moderado ou severo), ambiente
de residéncia, alimentagdo e grau de isolamento social*'#2. Deste modo, entende-se
que o prejuizo se manifesta conforme as caracteristicas individuais e ambientais em

que o individuo esta inserido.

1.5 Comorbidades do Transtorno do Espectro do Autismo

A heterogeneidade da apresentagao clinica € uma caracteristica marcante no TEA,
principalmente, ao se avaliar as comorbidades médicas e psiquiatricas
frequentemente associadas*?.. A comorbidade é definida como a coocorréncia de
duas ou mais doencas no mesmo individuo, sendo que uma condigdo comorbida €
um diagnostico de segunda ordem que oferece sintomas importantes que ndo estéo

relacionados ao primeiro distdrbio*3.

As comorbidades psiquiatricas e cognitivas comumente identificadas com a TEA
incluem: transtorno de ansiedade social, transtorno opositor desafiador (TOD),
transtorno de déficit de atencédo e hiperatividade (TDAH) e deficiéncia intelectual
(DI)*. Enquanto as condigdes médicas mais recorrentes incluem: anormalidades do
sistema imunoldgico, disturbio gastrointestinal, disfungdo mitocondrial, disturbios do
sono e epilepsia*.

A presenca de uma ou mais destas comorbidades é provavelmente associada a um
grau mais severo do TEA. Por exemplo, conforme Ko et al., (2016), 11% a 39% dos
individuos com TEA também tém epilepsia e sdo mais propensos a ter deficiéncias
sociais graves quando comparados aos individuos com TEA e ndo-epilépticos*.

Disturbios do sono, como insOnia e parassonias, também estdo presentes em 50% a
80% das criangas com TEA e sao correlacionados a problemas comportamentais
diarios, incluindo maior grau de agressividade*?4¢. Além disso, das comorbidades
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meédicas associadas ao TEA, os disturbios do sono, a epilepsia, a ansiedade
generalizada e o TDAH tendem a ser as condigbes mais comumente associadas a
disfungdo do trato gastrointestinal, outra condigdo muito associada ao TEA*?4°,

Os disturbios gastrointestinais também estdo associados ao aumento da gravidade
do TEA e a prevaléncia dessas comorbidades em criangas com TEA varia de 9% a
91%48. McElhanon et al., (2014) em uma metandlise, revelou que as criangas com
TEA tinham mais de quatro vezes a probabilidade de desenvolver problemas
gastrointestinais do que as criangas neurotipicas e, além disso, constipagao,
diarreia, refluxo gastroesofagico e dor abdominal sdo relatados com mais
frequéncia*’. Estudos relataram que a constipagcdo € uma comorbidade
gastrointestinal primaria em pessoas com TEA*.

Em relacdo as comorbidades psiquiatricas, estima-se que quase 70% das pessoas
com TEA apresentam, pelo menos, um disturbio psiquiatrico associado, enquanto
quase 40% dos individuos podem ter dois ou mais disturbios psiquiatricos*®:%.
Ademais, estudos prévios demonstram que a comorbidade psiquiatrica no TEA
aumenta significativamente a dificuldades nas respostas adaptativas e afeta as
atividades diarias, diminui a qualidade de vida e acentua problemas como a
agitagdo, isolamento social, agressividade, irritabilidade ou automutilagdo*®. Entre as
principais comorbidades psiquiatricas, cita-se o transtorno de déficit de atencao e
hiperatividade, transtorno de ansiedade generalizada, depresséo, além de disturbios
bipolares e de humor, espectro esquizofrénico e outros disturbios psicéticos,
comportamento suicida, disturbios alimentares, abuso de substancias, transtorno
obsessivo-compulsivo e relacionados e transtorno opositor desafiador na populagao

com TEA®#6:49.50,

Conforme Cezar et al., (2020), familiares de pessoas com TEA também costumam
apresentar uma expressiva prevaléncia de transtornos psiquiatricos comorbidos®’.
Os resultados do estudo de caso-controle, realizado no norte de Minas Gerais,
apontaram que as chances de ter familiar com TEA entre as criancas e adolescentes
do grupo caso foram mais de trés vezes aquelas dos controles; as chances de ter
familiar com TDAH ou epilepsia entre os casos foram duas vezes as dos controles, e
as chances de possuir parentes com quaisquer transtornos psiquiatricos no grupo
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com TEA foram quatro vezes aquelas dos neurotipicos®’.

Assim, entende-se que é importante estar atento aos diagnosticos de comorbidades
em individuos com TEA por varios motivos, incluindo o uso de medicamentos
psicotropicos, o que poderia auxiliar os meédicos a fornecer a melhor medicagéo
possivel para criangas com TEA, minimizando possiveis efeitos colaterais*®. Além
disso, o tratamento adequado de outras comorbidades, principalmente as intestinais,
melhora a qualidade de vida do individuo com TEA, auxilia na redugdo do grau de
severidade dos sintomas e aumenta a disposi¢cdo para a interacdo ambiental e

social*®.

1.6 Rastreamento, diagnostico e intervengéo precoce do Transtorno do Espectro do

Autismo

As deficiéncias associadas ao TEA podem ser modificadas por intervencéo,
entretanto, o inicio oportuno da intervencdo depende da identificacdo precoce.
Embora o TEA possa ser detectado de forma confidvel no segundo ano de vida®?,
estudos sugerem que uma lacuna temporal persiste entre os primeiros sinais de TEA
e a idade no diagndstico®3%*. Segundo Maia et al., (2021), em um estudo conduzido
na regiao norte de Minas Gerais, a média de idade estimada no diagndstico do TEA
foi de 3,6 anos?*. Em uma meta-analise realizada com estudos de 40 paises entre os
anos 2012-2019, a idade no diagndstico do TEA variou de 38 a 120 meses®°.

Em um estudo na Pensilvania, a média de idade no diagnostico foi de 3,1 anos para
criangas TEA, 3,9 anos para transtorno invasivo do desenvolvimento sem outra
especificagdo e 7,2 anos para transtorno de Asperger®®. As criangas rurais
receberam o diagnostico 0,4 ano mais tarde do que as criangas urbanas. Criangas
de classe sécio-econdmica mais baixa receberam o diagnostico 0,9 ano mais tarde
do que aquelas de classe mais elevada. Criangas com déficits graves de linguagem
receberam o diagnostico em média 1,2 ano mais cedo do que outras criangas. Agitar
as maos, andar com os dedos dos pés e brincar de forma estranha sustentada foram
associados a uma diminui¢ao na idade do diagnostico, enquanto a hipersensibilidade

a dor e deficiéncia auditiva foi associada a um aumento®®.
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Além das caracteristicas individuais das criancas, das condi¢gdes sociecondmicas da
sua familia e do sistema de saude utilizado, outros fatores contribuem para o atraso
no diagnéstico, incluindo avaliagbes demoradas, o custo de cuidados e a falta de
servicos especializados®?%¢. Tudo isso combinado resulta em um consideravel
subdiagnostico do TEA que, posteriormente, leva a prejuizos substanciais no bem-

estar da crianca e da familia®’.

A avaliagdo do TEA é um processo que deve abranger duas etapas de averiguagao:
rastreamento e diagnostico®®. A fase de rastreamento implica em uma breve
investigacédo das possiveis alteragbes de comportamentos na crianga, considerados
sinais de alerta do transtorno, e sé entdo, encaminhadas para avaliagao
diagnostica®®. A etapa diagndstica exige uma avaliagdo formal, ampla e minuciosa
que confirme ou ndo a hipotese do TEA, diferenciando-o de outras possiveis

alteragdes de atraso de desenvolvimento, e norteando as condutas terapéuticas®.

Embora a etapa do rastreamento seja breve e ndo conclusiva para o diagndstico, €
importante no processo de investigagdgo do TEA%. Ha conveniéncias do
rastreamento também para a saude publica e economia, quando conseguem
direcionar precocemente para avaliagdo diagnostica as criangas que serao
identificadas com TEA, e consequentemente, para adequada intervencdo e plano

individual®.

Devido a pratica de o rastreamento possibilitar a identificacdo dos individuos com
maior suscetibilidade a apresentar o TEA, é recomendada a sua realizagdo, sempre
que possivel, em irméos de pessoas com a suspeita do transtorno, considerando a
taxa de recorréncia familiar do TEA que varia de 5 a 6%°'. Na populagéo geral, a
American Academy of Pediatrics recomenda que o rastreamento de sinais de alerta
para o TEA seja realizado por instrumentos padronizados®*. No entanto, o uso de
instrumentos é mais util em casos de queixas das familias de criangas a partir dos

24 meses®'-%2, com suspeita de desenvolvimento atipico®.

A elevada sensibilidade e baixa especificidade dos instrumentos de rastreamento
sdo ainda consideradas limitagdes, pois podem identificar o TEA em criangas sem

esse transtorno®, embora seja possivel a presenca de outras alteragbes do
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neurodesenvolvimento®®. Outras fragilidades dos instrumentos de rastreamento sdo
a ndo identificagdo do TEA em criangas com sinais mais sutis do transtorno®’ e,
quando aplicado em criangas com menos de 24 meses de idade, ndo contemplar as

criangas com autismo regressivo®®.

Embora n&o haja um consenso sobre a definicdo do “autismo regressivo™®70, ele
ndo ¢ um fendémeno raro’! e estima-se que impactam o desenvolvimento de 15 a
33% das criangas com TEA?7273_ A tipologia do autismo regressivo é caracterizada
por um desenvolvimento adequado da crianga até aproximadamente 20 meses,
quando inicia os primeiros sinais do TEA’#, envolvendo principalmente perdas nas

habilidades ja adquiridas como a linguagem, por exemplo’?.

O processo de rastreamento do TEA pode ser realizado por meio de instrumentos
padronizados que contribuem para a agilidade e justeza do diagnéstico posterior”.
Os instrumentos de rastreio sao classificados segundo duas caracteristicas: formato
e nivel’®. No que se refere ao formato, pode ser escala ou questionario e quanto ao
nivel, pode ser classificado em nivel 1 e nivel 2. Os instrumentos de nivel 1
objetivam identificar criangas com sinais de risco para o TEA na populagdo nao
clinica, sem sinais de altera¢des de atrasos de comportamento. Ja os instrumentos
de nivel 2, objetivam identificar criangcas com sinais de risco do TEA entre a

populagao clinica, ou seja, com ja percebidas alteragdées de neurodesenvolvimento’”.

Os instrumentos de rastreamento do TEA estao disponiveis para a faixa etaria entre
18 e 24 meses desde o final da década de 9078. Atualmente, existe uma série de
instrumentos que se aplicam a criangas a partir de idade de 18-24 meses até 30-36
meses, e tém se mostrados necessarios no processo diagndstico do TEA®. No

Quadro 2 estdo apresentados os principais instrumentos de rastreamento do TEA.

Quadro 2: Instrumentos de rastreamento do Transtorno do Espectro do Autismo

Instrumento Pais de Ano de Numero Idade
de rastreamento desenvolvimento | publicagao de itens
Autism Behavior Checklist ] 1980 18 e 35 meses
Nova Zelandia 57
(ABC)79, 80
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Childhood  Autism  Rating 1988 2 anos
EUA 15
Scale (CARS)?" 82
Scale of Autistic Traits Espanha 2 anos
1994 23
(ATA)83,84
Autism Screening 4 anos
1999 40
Questionnaire (ASQ)8%:8 Inglaterra
Modified Checklist for Autism 2001 18 a 24 meses
EUA 23
in Toddlers (M-CHAT)?7-88
Identifying Autism with a Brief 3 a 10 anos
Brasil 22
and Low-Cost Screening 2014
Instrument (OERA)®"!
Protocolo de Avaliacdo para 2 a 4 anos de
Criangas com Suspeita de Brasil idade
2015 26

Transtornos do Espectro do
Autismo (PRO-TEA)*®

Autism: The Construction Of A 18 e 48 meses
Behavioral Assessment Brasil 2016 17
Protocol For Children

(Protea-R)"°

O diagnostico do TEA esta relacionado a abordagem de pessoas que ja
manifestaram os sinais do transtorno e é realizado fundamentalmente de maneira
clinica®?. O processo é baseado em observagdes comportamentais da crianca,
entrevista com os responsaveis e/ou cuidadores, consideracdes do histérico de
desenvolvimento e do uso de uma ou mais ferramentas diagnosticas com evidéncias

de validade e precisao®®.

Os critérios que auxiliaram o diagndstico ao longo dos anos passaram por diversas
mudangas e foram descritos nos manuais de categorizagdo nosologica. Os manuais
diagnosticos mais utilizados no século XXI s&o: DSM-IV-TR e DSM-V, conduzidos
pela American Psychological Association (APA); CID-10 e CID-11, coordenados pela
Organizagdo Mundial de Saude (OMS)®. Tais manuais diferem nas nomenclaturas,
caracteristicas e codigos utilizados para fins de diagndstico, mas concordam nos
pressupostos conceituais que fundamentam a classificagdo nosologica,
hegemonicos no periodo em que foram publicados®. As Ultimas alteragées, tanto no
DSM quanto na CID, foram implementadas buscando melhorar a sensibilidade e

especificidade destes manuais"%.
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As modificagdes dos manuais transformaram as perspectivas diagnosticas do TEA
com a substituicdo do entendimento psicanalitico da doenga mental, cuja origem
seria justificada por eventos traumaticos, conceitos de personalidade, estrutura e
psicodinamica, pelo modelo biomédico com diagndstico categérico onde ha
agrupamento de sintomas e abordagem pluricultural, além de considerar também a

dimensao orgénica e a influéncia dos fatores externos sobre o comportamento®.

Estudos defendem que o diagndstico do TEA é possivel aos 24 meses®-°, embora
no Brasil o Ministério da Saude'®® recomende que o diagndstico seja firmado a partir
dos 3 anos de idade, visando diminuir o nimero de casos de falso-positivo’®. A
recomendacao dos especialistas em diversos paises europeus e norte americanos €
que o diagndstico do TEA seja estabelecido a partir dos critérios da ultima edi¢gédo do
DSM (APA) e pela CID (OMS)"!:102,

Conforme alteragdo do manual DSM-V, o transtorno aponta apenas uma unica, mas,
abrangente categoria, a do Transtorno do Espectro Autista’'. Outra mudanga em
relacédo a edicdo DSM-IV é que passam a existir apenas 2 dominios: (a) os déficits
ou persistentes de comunicagao interagdo social e (b) os padrdes repetitivos de
comportamentos interesses e atividades®''. A resolugdo do agrupamento da
comunicagao social e da interagdo social foi baseada nos resultados obtidos por
meio de uma analise fatorial dos dados extraidos de dois documentos considerados
padréo ouro de diagndstico em TEA'931%4 que comprovou que havia uma tendéncia
dessas dimensdes se agruparem'%. Importante ressaltar que o DSM-V'! passa a ter
uma énfase na natureza dimensional do transtorno, com especificadores individuais
de acordo com o nivel de gravidade de transtorno, além de abranger nos critérios

diagndsticos os comportamentos relacionados ao campo sensorial'”.

A partir do DSM-V' os critérios de diagndstico do Transtorno do Espectro Autista

firmam-se, portanto, nas seguintes dimensdes:

(A) Déficits persistentes na comunicagéo social e na interagdo social em multiplos

contextos, conforme manifestado pelo que segue, atualmente ou por histéria prévia:
1. Deéficits na reciprocidade socioemocional, variando, por exemplo, de

abordagem social anormal e dificuldade para estabelecer uma conversa normal a
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compartilhamento reduzido de interesses, emocgdes ou afeto, a dificuldade para
iniciar ou responder a interagdes sociais.

2. Déficits nos comportamentos comunicativos nédo verbais usados para interagao
social, variando, por exemplo, de comunicacdo verbal e n&o verbal pouco
integrada a anormalidade no contato visual e linguagem corporal ou déficits na
compreensao e uso gestos, a auséncia total de expressdes faciais e comunicagéo
nao verbal.

3. Déficits para desenvolver, manter e compreender relacionamentos, variando,
por exemplo, de dificuldade em ajustar o comportamento para se adequar a
contextos sociais diversos a dificuldade em compartilhar brincadeiras imaginativas

ou em fazer amigos, a auséncia de interesse por pares.

(B) Padrdes restritos e repetitivos de comportamento, interesses ou atividades,
conforme manifestado por pelo menos dois dos seguintes, atualmente ou por
histéria prévia:

1. Movimentos motores, uso de objetos ou fala estereotipados ou repetitivos (p.
ex., estereotipias motoras simples, alinhar brinquedos ou girar objetos, ecolalia,
frases idiossincraticas).

2. Insisténcia nas mesmas coisas, adesdo inflexivel a rotinas ou padroes
ritualizados de comportamento verbal ou ndo verbal (p.ex., sofrimento extremo
em relagcdo a pequenas mudangas, dificuldades com transigdes, padrdes rigidos
de pensamento, rituais de saudagao, necessidade de fazer o mesmo caminho ou
ingerir os mesmos alimentos diariamente).

3. Interesses fixos e altamente restritos que sdo anormais em intensidade ou foco
(p. ex., forte apego a ou preocupagcdo com objetos incomuns, interesses
excessivamente circunscritos ou perseverativos).

4. Hiper ou hiporreatividade a estimulos sensoriais ou interesse incomum por
aspectos sensoriais do ambiente (p. ex., indiferenga aparente a dor/temperatura,
reagao contraria a sons ou texturas especificas, cheirar ou tocar objetos de forma

excessiva, fascinagao visual por luzes ou movimento).

Para confirmagdo do diagndstico do TEA, os sintomas devem estar presentes
precocemente no periodo do desenvolvimento, ainda que as capacidades limitadas

nas demandas sociais sejam mascarados por estratégias aprendidas durante a vida.
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Os sintomas também devem causar prejuizo clinicamente significativo no
funcionamento social, profissional ou em outras areas importantes da vida do
individuo no presente, ndo podendo, no entanto, serem justificados por transtorno do
desenvolvimento intelectual ou atraso global do desenvolvimento ja que tais

condigbes costumam ser comorbidos do TEA'.

Torna-se preciso especificar para cada uma das duas dimensdes o nivel de suporte
necessario em funcao da gravidade dos sintomas: Nivel 1, refere-se aos casos em
que os principais sinais do transtorno sdo percebidos, mas, ndo ha atrasos
consideraveis em comunicag¢ao, autonomia e Independéncia, precisando de menos
suportes e intervengdes em suas vidas cotidianas; o Nivel 2, apresenta dificuldades
maiores na comunicagao social e os comportamentos repetitivos e estereotipados
sdo mais evidentes podendo interferir no seu contexto social; Nivel 3, define por
essencial o suporte constante em diversas areas da vida, com alto déficit nas areas
diversas do desenvolvimento, podendo estar presente comorbidades associadas ao
TEA. Devem ser informados ainda se os sinais do transtorno estdo acompanhados
de deficiéncia intelectual, comprometimento da linguagem, alguma condigdo médica
como epilepsia, sindromes genéticas, ou mesmo fatores ambientais como

prematuridade no nascimento®?.

Convém ressaltar que os individuos com diagndstico firmado anteriormente, com
base no DSM-IV, estabelecido com nomeclatura de transtorno autista, transtorno de
Asperger ou transtorno global do desenvolvimento sem outra especificagdo devem
receber, a partir da nova edicdo do DSM, o diagnéstico de Transtorno do Espectro
Autista. Individuos com déficits acentuados na comunicagao social, cujos sintomas,
porém, n&o atendam, de outra forma, os critérios de Transtorno do Espectro Autista,

devem ser avaliados em relag&o ao transtorno da comunicagao social®'".

E recomendado que uma equipe multidisciplinar esteja envolvida no processo de
diagnostico do TEA, com profissionais de areas distintas de conhecimento capazes
de avaliar apropriadamente alteracbes que podem afetar ou resultar nos sinais do
espectro autista, como habilidades cognitivas, motoras ou linguisticas’#%. Na
avaliacdo diagnostica € importante considerar que outros transtornos do

desenvolvimento também apresentam sinais presentes no TEA®', como auséncia de
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fala, movimentos estereotipados'?”:1%8 g déficits intelectuais’”.

O Ministério da Saude recomenda que o diagnostico do TEA no Brasil seja resultado
de uma equipe multiprofissional, sem prescindir a participacdo do médico psiquiatra
e/ou neurologista, do psicologo e fonoaudiélogo'®. Em casos em que ndo séo
possiveis avaliagdo multidisciplinar, & sugerido que o profissional encaminhe a
crianga para outras especialidades oportunamente para exames e tratamentos'%?,
Uma vez que o TEA seja considerado uma condigdo estressante para os pais''%1""
sempre que possivel deve oportunizar aos pais participarem e aprenderem com a

avaliag&o'08.

Independentemente de ser realizada individualmente ou multiprofissional, toda
avaliacao diagnostica deve envolver: (a) entrevista inicial com pais ou responsaveis;
(b) avaliagdo médica; (c) avaliagdo psicoldgica; (d) instrumentos auxiliares no
diagnodstico; (e) encaminhamento para profissionais afins para intervengdes

adequadas.

A primeira etapa do processo diagndstico deve ser a entrevista com pais ou
responsaveis, que € considerada a etapa essencial da investigagdo''?, pois é a
fonte de conhecimento da historia social e familiar da crianga (historico de doengas
mentais, a dindmica familiar), historico médico da crianga (gravidez, parto, primeira
infancia, medicagbes etc.) e historia do desenvolvimento neuropsicomotor'®?. A
observacgao da crianga por um clinico experiente, relacionadas as suas habilidades
sociocomunicativas entre seus pares, sua forma de brincar e se comportar em um
contexto social, também é bastante significativo para a avaliagdo'3. Os
diagnosticos embasados em variadas fontes de informacao, incluindo o autorrelato,

séo considerados mais confiaveis pelo DSM-V'".

A verificacdo dos déficits em areas do desenvolvimento que possam estar
relacionadas a outros transtornos ou patologias deve contar com avaliagdo médica
e é parte fundamental do processo diagnostico do TEA®. De acordo com o DSM-
V", fazem parte do diagnéstico diferencial para TEA: Sindrome de Reet, Mutismo
seletivo, os transtornos da linguagem e da comunicagao pragmatica, transtorno do

desenvolvimento intelectual (sem TEA), transtorno do movimento estereotipado,
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transtorno de déficit de atencéo e hiperatividade e esquizofrenia.

A avaliagdo psicoldgica constitui importante etapa no processo de obtengdo de
informagdes mais especificas das competéncias cognitivas e adaptativas da
crianga, que serdo norteadoras para um plano de intervengdo individualizado'%?. O
fonoaudidlogo costuma ser um dos primeiros profissionais buscados pela familia
da crianga com TEA devido a auséncia de fala e suspeita de perda auditiva na
crianga''®. A avaliagdo fonoaudiologica é também essencial para a identificagdo
dos niveis de comprometimento na linguagem verbal, n&o verbal, e
consequentemente limitacbes de interacdo e desempenho social presentes na
crianca, sendo adequado alertar pais ou responsaveis para o risco do TEA, caso
sua avaliagdo seja compativel com essa suspeita, e propor um diagnostico

diferencial e multidisciplinar'4.

Concluido todo o sistema diagnostico do Transtorno do Espectro Autista, é
pertinente salientar que a comunicagdo deste a familia, deve ser parte de um
processo e ndo um encontro informativo''®. A préxima fase é o direcionamento da
crianga e sua familia para profissionais que irdo realizar o tratamento do individuo
(psiquiatras, neurologistas, psicélogos, fonoaudidlogos, terapeutas ocupacionais,
fisioterapeutas)'°2.

Recomenda-se que apods o inicio das intervengdes, as criangas com TEA sejam
reavaliadas e monitoradas periodicamente, pois embora o diagnostico do TEA nao
mude, as necessidades da pessoa podem mudar''3. Em casos onde a confirmagéo
do diagndstico de TEA n&o é facilmente firmada, mesmo com o uso de testes
padronizados, como acontece especialmente em criancas mais novas''®, é
aconselhado a estratégia de vigilancia recursiva, onde o rastreamento e a

avaliagao diagndstica sdo repetidas’'>.

Por considerarem o sistema diagnostico do TEA complexo, estudos sugerem a
relevancia do uso de instrumentos padronizados para essa finalidade®%. Na
literatura internacional dois instrumentos americanos se destacam e sé&o
considerados “padrdo-ouro”!'7:118.119 para o diagndstico do TEA: Autism Diagnostic
Observation Schedule-Generic (ADOS)'% e Autism Diagnostic Interview-Revised
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(ADI-R)'%4, Entretanto, o uso desses instrumentos requer um alto nivel de
treinamento e somente pode ocorrer mediante a compra dos direitos autorais da
editora americana por uma editora nacional'®®'?' o que dificulta o seu uso no
sistema publico de saude. No Quadro 3 estdo apresentados os principais
instrumentos de avaliagédo diagndstica do TEA com suas caracteristicas.

Quadro 3: Instrumentos de diagndstico para o Transtorno do Espectro Autista

Instrumento de Pais de Ano de Numero de Idade
diagnéstico desenvolvimento | publicagao itens
Autism Diagnostic Criangas com
Interview-Revised idade mental
(ADI-R)"04 EUA 1994 93 itens acima de 2
anos até a vida
adulta.
Autism Diagnostic
Observation EUA 1999 116 itens 12 meses a
Schedule-Generic ]
(ADOS)® vida adulta.
Indian  Scale for
Assessment of Autism INDIA 2009 40 itens 2a9anos
(ISAA)'22
Thai Diagnostic
Autism Scale TAILANDIA 2021 23 itens 12 a 48 meses
(TDAS)'#

Ferramentas de auxilio a avaliagdo de TEA impactam grandemente sobre os
profissionais de saude mental que, em sua pratica clinica, necessitam de
implementa-las em seus diagnosticos. Os instrumentos de rastreamento sdo os que
conduzem, frequentemente, os pacientes as investigacbes dos transtornos em
saude mental, e os diagnodsticos, quando diretivos e confiaveis sdo determinantes
para orientar discussbes e recomendacdes de intervengdes terapéuticas nas
praticas terapéuticas. Bem como para identificar taxas de prevaléncia e incidéncia de
um determinado transtorno para planejamento de servigos de saude mental. Outros
sim, ajudam a incluir ou excluir grupos de individuos para pesquisas basicas e

clinicas e documentar informagdes relevantes sobre a satide publica'.
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Nesse contexto, essa tese foi conduzida com a produg¢do de dois estudos distintos
entre si, mas correlacionados. O primeiro estudo foi motivado pela caréncia de
instrumentos, acessiveis sob o ponto de vista financeiro, para auxiliar a avaliagao
diagnostica de criangas com sintomas do TEA. Assim, buscou-se desenvolver um
instrumento que possa ser adotado pelo sistema publico de saude, favorecendo
inumeras familias de baixa renda na busca pelo diagnodstico precoce de criangas
com o TEA. A hip6tese que norteou o segundo estudo, foi a de que o TEA pode ser
influenciado, diretamente ou indiretamente, por uma série de fatores que se inter-
relacionam. Nessa perspectiva, utilizou dados de um estudo epidemioldgico, para
investigar essas inter-relacdes de maneira simultanea, visando obter melhor
compreensao da complexa rede de variaveis associadas ao TEA, como fatores
sociodemograficos, condi¢des de saude, historico familiar de TEA e TDAH.
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2 OBJETIVOS

2.1 Objetivo geral

2.2

Investigar o Transtorno do Espectro do Autismo na perspectiva da avaliagao

diagnostica e das inter-relagdes entre os fatores associados.

Objetivos especificos

Desenvolver um instrumento para auxiliar a avaliagado diagndstica do
Transtorno do Espectro do Autismo em criancgas;
Descrever as etapas de desenvolvimento do instrumento;

Avaliar a validade de conteudo e aparente do instrumento;
Avaliar as propriedades psicométricas do instrumento;

Estimar a magnitude das correlagdes entre o TEA e fatores

sociodemograficos, condigdes de saude e historico familiar.
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3 PRODUTOS TECNICO-CIENTIFICOS GERADOS

3.1 Produto 1: Artigo cientifico intitulado “Instrument to assist the diagnostic
evaluation of Autism Spectrum Disorder - IADTEA”. Artigo formatado segundo as
normas para publicagdo do peridédico Autism Research.

3.2 Produto 2: Artigo cientifico intitulado “Autism spectrum disorder: inter-relations
between sociodemographic, family and clinical factors”. Artigo formatado segundo as
normas para publicagdo do peridédico Paidéia (submetido).

3.3 Produto 3: Livro intitulado “Transtorno do Espectro do Autismo: Um estudo
epidemiologico no Norte de Minas Gerais”. Publicado pela editora Stricto Sensu em
2022. Link para acessar o livro na integra:

https://sseditora.com.br/ebooks/transtorno-do-espectro-do-autismo-um-estudo-

epidemiologico-no-norte-de-minas-gerais/

3.4 Produto 4: Aplicativo Web intitulado “Instrumento para auxiliar na avaliacéo
diagnostica do Transtorno do Espectro do Autismo em criangas — IADTEA”.
Registrado no Instituto Nacional da Propriedade Industrial - INPI

Processo N°: BR512022002636-8
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3.1 Produto 1

Instrumento para auxiliar a avaliaciao diagnostica do Transtorno do Espectro do

Autismo — IADTEA

Instrument to assist the diagnostic evaluation of Autism Spectrum Disorder - IADTEA

Abstract

The present study aimed to develop an instrument to assist in the diagnostic evaluation of
Autism Spectrum Disorder (IADTEA) in children aged 2-12 years and verify its psychometric
properties. The IADTEA is composed of 50 items, aimed to evaluate the Autism Spectrum
Disorder (ASD) characteristic impairments, allocated into two domains: social
communication (35 items), and Restricted and Stereotyped Behavior (15 items), and five
subdomains. The content validity, performed by 13 ASD specialists’ health professionals,
evidenced that the IADTEA items adequately represent the ASD characteristic impairments,
being obtained content validity index values above 80% for the items, domains, and the
general scale. The apparent validity was performed by 35 health professionals, in which the
Percentage of Agreement (PA) was applied and displayed values above 80%, indicating that
the instrument items have an intelligible language to the professionals intended to apply it.
The IADTEA was tested in a sample of 82 children, being 41 with a diagnosis of ASD and 41
neurotypical. A hypothesis test was applied to evaluate the construct validity, in which the
general scale, domains, and subdomains scores were compared between groups. All scores in
the ASD group were significantly higher than the scores in the neurotypical group,
demonstrating the instrument’s capacity to capture the differences between groups. Regarding
the reliability, the general scale presented the Kuder-Richardson coefficient KR20=0.94 and
the values obtained for the domains were 0.90 and 0.91, indicating adequate internal
consistency. To evaluate the instrument sensitivity, a ROC curve (Receiver Operating
Characteristic) was used, and the following areas under the curve were obtained for the
general scale (0.99; CI95% = 0.94-1.00); Social communication domain (0.98; CI195% = 0.94-
1.00), and Restricted and Stereotyped Behavior domain (0.95; CI95% = 0.87-0.98),
evidencing that the IADTEA is capable to correctly classify the presence of the ASD
characteristic impairments. In conclusion, the IADTEA may be adopted to assist in the

diagnostic evaluation of ASD characteristic impairments in children aged 2-12 years, and



44

displayed satisfactory content and apparent validity, sensitivity psychometric properties, and
construct and reliability validity.
Keywords: Autism Spectrum Disorder. Early Diagnosis. Validation. Evaluation. Child

development.

Resumo

Objetivou-se desenvolver um instrumento para auxiliar na avaliagdo diagndstica do
Transtorno do Espectro Autista (IADTEA) em criancas de 2 a 12 anos e verificar suas
propriedades psicométricas. O IADTEA ficou constituido por 50 itens, que avaliam
comportamentos caracteristicos do Transtorno do Espectro Autista (TEA), alocados em dois
dominios: Comunicacdo Social (35 itens) e Padrdoes Restritos e Repetitivos de
Comportamentos (15 itens) e cinco subdominios. A validade de contetido, realizada por 13
profissionais da saude, especialistas no TEA, evidenciou que os itens do IADTEA
representam adequadamente os comprometimentos caracteristicos do TEA, sendo obtidos
valores do indice de validade de conteudo superiores a 80% para os itens, dominios e escala
geral. A validade aparente foi realizada por 35 profissionais da area da saude, no qual se
utilizou o Percentual de Concordancia (PC) cujos valores foram superiores a 80%, indicando
que os itens do instrumento apresentam linguagem inteligivel a populagdo que o utilizard. O
IATEA foi testado em uma amostra de 82 criangas, sendo 41 com diagnostico de TEA e 41
criangas neurotipicas. Para avaliar a validade de construto utilizou-se o teste de hipotese no
qual se compararam os escores da escala geral, dominios e subdominios entre os dois grupos.
Todos os escores do grupo TEA foram significantemente superiores aos do grupo neurotipico,
demonstrando capacidade do instrumento em captar as diferencas entre os grupos. Quanto a
confiabilidade, a escala geral apresentou Coeficiente de Kuder-Richardson KR20 = 0,94 ¢ os
valores obtidos para os dominios foram iguais a 0,90 e 0,91, caracterizando consisténcia
interna adequada. Para avaliar a sensibilidade do instrumento foi utilizada a curva ROC
(Receiver Operating Characteristic), sendo obtidas as seguintes areas sob as curvas para a
escala geral (0,99; 1C95% = 0,94-1,00); Dominio Comunicagdo Social (0,98; IC95% = 0,94 —
1,00) e Dominio Comportamentos Restrito e Estereotipado (ASC= 0,95; IC95% = 0,87 —
0,98), evidenciando que o IATEA ¢ capaz de classificar corretamente a presenga dos
comprometimentos carateristicos do TEA. Em conclusdo, o IADTEA pode ser adotado para
auxiliar na avaliacdo diagndstica dos comportamentos caracteristicos do TE em criangas de 2
a 12 anos, demonstrou validade de conteido e aparente, apresentou propriedades

psicométricas de sensibilidade, validade de construto e confiabilidade satisfatorias.
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Palavras-chave: Transtorno do Espectro do autismo. Diagnéstico precoce. Validagdo.

Avaliag¢ao. Desenvolvimento infantil.

INTRODUCTION

Autism Spectrum Disorder (ASD) is considered one of the most serious disorders of
child development due to its impact on behavioral patterns, communication, language, social
interaction, and social cognition skills (APA, 2013; Pacifico et al., 2019). ASD is a
neurodevelopmental disturbance in which the signs and symptoms appear at an early age and
persist throughout life (APA, 2013).

The national and international literature has reported the growing number of
individuals diagnosed with ASD. Studies performed with American children aged 8 years
estimated a prevalence of 1 ASD-diagnosed child in 150 neurotypical children in 2002 (CDC,
2002), and 1 in 44 neurotypical children in 2008 (Maenner, 202). A recent study, published in
2022, evidenced a prevalence of 1 ASD-diagnosed child/adolescent (3—17 years) in 30
neurotypical in the United States (Quian et al., 2022). In Brazil, a pilot study performed in
2011 in the countryside of Sao Paulo pointed to a prevalence of 0.88% (Paula et al., 2011),
while another study performed in the metropolitan regions of Goiania, Fortaleza, Belo
Horizonte, and Manaus in 2017, estimated a prevalence of 1% (Portolese et al., 2017).

The ASD diagnosis and early intervention are key factors for a better prognosis, with
significant and long-lasting achievements for individual development (Martinez-Morga,
Quesada-Rico, Martinez, 2018). Although ASD may be diagnosed at 18 months of age
(Hyman et al., 2020), studies point out that children are still diagnosed late. A meta-analysis
performed between 2012 and 2019, estimated 60.5 months as the mean age at diagnosis in
studies with a general population and 43.2 months in studies with children aged 10 years or
less (Maenner, 2020). In Brazil, a study performed in 2017 evidenced that children tend to be
diagnosed around the age of 6 years (Zanon et al., 2017). In another study performed in 2021,
however, the mean age of diagnosis was 4 years (Maia et al., 2021). Despite these two
national studies suggesting advances in ASD diagnosis, it still has been performed belatedly.

The ASD diagnosis requires an evaluation of different skills related to verbal and non-
verbal communication, language, social interaction, social cognition, and behavioral patterns
(APA, 2013), and demands knowledge of the child development frameworks, ASD signs and
symptoms, and other neurodevelopmental conditions that are comorbid to ASD (Cawthorpe,

2017). The diagnosis of ASD suspicious cases may be performed based on the behavioral
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history and observation. The validated instruments may also be used to outline the profile of
child development characteristics and to assist in the diagnosis elaboration (Grodberg et al.,
2012; McEwen et al., 2016). In the international literature, two American instruments stand
out and are considered the gold standard (Gray, Tonge, Sweeney 2008; Moss, et al., 2008) for
the ASD diagnosis: Autism Diagnostic Interview-Revised (ADI-R) (Lord, Rutter, & Le
Couteur, 1994) and Autism Diagnostic Observation Schedule-Generic (ADOS) (Lord, Rutter,
Dilavore, & Risi, 1999). However, the use of these instruments requires high-level training
and purchase of copyrights from the American publisher by a national publisher (Grodberg et
al., 2012; McEwen et al., 2016), hindering the use of these instruments in the Brazilian Public
Health System.

On the other hand, the international literature presents a variety of validated
instruments for the screening of ASD signs and symptoms, as follows: Childhood Autism
Rating Scale (CARS) (Schopler et al., 1988), Autism Behavior Checklist (ABC) (Krug, Arick,
& Almond, 1993); Autistic Traits of Evaluation Scale (ATA) (Ballabriga, Escudé, & Llaberia,
1994), the Autism Screening Questionnaire (ASQ) (Berument, et al., 1999) and the Modified
Checklist for Autism in Toddlers (M-CHAT) (Robins et al.,2001). In Brazil, there is a limited
number of validated instruments for the screening of ASD signs and symptoms, as follows:
Assessment Protocol for Children referred for possible autism spectrum disorders (PRO-TEA)
(Marques e Bosa, 2015); Behavioral Assessment Protocol for Children Referred for a Possible
Autism Spectrum Disorder (Protea-R) (Bosa, Zanon, e Backess, 2016); and Structured
Observation for Autism Screening (OERA) (Paula et al., 2017).

In this context, the present study was motivated by the lack of affordable Brazilian
instruments to assist clinical observation in the evaluation of children with ASD symptoms.
Therefore, an instrument applicable to the Brazilian reality was envisaged, favoring countless
low-income families in the search for early diagnosis or the monitoring of children with ASD.
The main objective of this study was to develop and verify the content validity of the
IADTEA, as well as to verify the evidence of construct, reliability, and sensitivity validity of

the Instrument to assist the diagnostic evaluation of Autism Spectrum Disorder — IADTEA.

METHODOLOGY

It is a methodological study of development and validation of an instrument of ASD
evaluation (IADTEA), carried out between 2018 and 2020 by a multidisciplinary team from

the health and education areas with experience with ASD in a medium-sized municipality of
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Minas Gerais, Brazil. The present study was conducted according to the following steps
(Coluci et al.,, 2015): (1) Definition of the instrument objectives, population, and
establishment of the conceptual framework; (2) Elaboration of items and response scales;
Items selection, organization, and instrument structuring, (3) Content and apparent validity (4)

Construct validity, reliability, and sensitivity and specificity analyses (Figure 1).

Figure 1: Development process stages of the instrument to assist in the diagnostic evaluation

of Autism Spectrum Disorder in children — IADTEA
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Definition of the instrument objectives, target population, and establishment of the

conceptual framework

The IADTEA was developed to assist in the diagnostic evaluation of ASD
characteristics, signs, and symptoms in children aged 2-12 years. This instrument was created
to be used by a health multidisciplinary team. The theoretical procedures that guided the
IADTEA construction were supported by the Diagnostic and Statistical Manual of Mental
Disorders (DSM-V), (APA, 2014), through a literature review that included research
performed in indexed dissertations, theses, and articles. Next, were defined the instrument
conceptual framework, domains, and subdomains aimed to identify the ASD characteristic
impairments. ASD was considered to be a disorder that affects the neurodevelopment of
individuals in two domains: (1) social communication and (2) restricted and stereotyped
behaviors.

The “social communication” domain constitutes the center of social interaction (Bosa
& Zanon, 2016) and its potentialities include frequent verbal and non-verbal behaviors used in
reciprocal social interactions (Wetherby et al., 2007). Social communication includes skills
such as verbal language, shared attention, visual contact, gestures, facial expressions, social
smiling, social reciprocity, imitation, and symbolic playing (Chawarska et al., 2014).
Therefore, this domain was composed of three subdomains, (1) language communication; (2)
social skills, and (3) behavioral inflexibility.

The domain “Restricted and Stereotyped Behavior” refers to repetitive behaviors, in
which individuals may present an inflexibility and perseverance of interest in repetitive
activities. They may also present repetition of movements, speeches, rituals, quirks, and
routines (Leekam et al., 2011). It also includes a hyper or hypo response to sensory stimuli or
unusual interest in sensory aspects (APA, 2014). This domain encompasses two subdomains

(1) restricted and repetitive patterns of behavior and (1) sensory dysfunctions.

Elaboration of items and response scales; Items selection, organization, and instrument

structuring

The elaboration of items was guided by the DSM-V guidelines, analysis of other
instruments of ASD screening such as ATA, CARS, and M-CHAT and diagnosis such as
ADOS, and analysis of the child development frameworks (Ministério da Saude, 2002;
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Sociedade Brasileira de Pediatria, 2004; Oliveira, 2009; Régo Barros, 2011; Autism Speaks,
2011; Ministério da Saude, 2012; Gerber et al., 2010; CDC, 2019; AAP, 2020).

The conceptual framework defined in the previous step was considered, in which we
sought to develop one-dimensional items, with objective and clear sentences that expressed
the ASD characteristic impairments in the proposed domains and subdomains. Initially, a pool
of 112 items was constructed. Following the exclusion of similar and repetitive items, the first
version of the IADTEA, composed of 56 items with dichotomous answers (yes or no) that
indicated the presence or absence of ASD characteristic impairments, was obtained. Next,
examples of each item were created to facilitate the comprehension of the instrument by the
professional assigned to apply it.

In this step, a scoring system was elaborated to calculate the IADTEA scores: code = 0
(absence of ASD characteristic impairments) or code = 1 (presence of ASD characteristic
impairments). The domains, subdomains, and general scale scores are obtained by the sum of
items whose responses indicate the presence of ASD signs and symptoms (code = 1).
According to the child development milestones, a few items were disregarded for children
aged 2 years (exclusion of 19 items), 3 years (exclusion of 6 items), 4-5 years (exclusion of 3
items), and 6 years (exclusion of 1 item), as some skills are naturally absent in specific age
groups (Ministério da Saude, 2002; Sociedade Brasileira de Pediatria, 2004; Oliveira, 2009;
Régo Barros, 2011; Autism Speaks, 2011; Ministério da Saude, 2012; Gerber et al., 2010;
CDC, 2019; AAP, 2020).

Finally, the IADTEA items with their examples were sequentially organized on a
board, and distributed in their respective domains and subdomains for the content validity

assessment.

Content Validity

To verify if the instrument items adequately represented the ASD characteristic
impairments, a theoretical analysis of the items was performed by ASD specialists. 13 judges
participated in this process, including physicians (8), speech therapists (3) and psychologists
(2), being selected by their experience with ASD. An invitation letter and a confidentiality
agreement were sent to these judges, and after acceptance, the IADTEA first version along
with the orientations for the instrument evaluation were forwarded. A link to a Google form

was made available for them to record their evaluations.
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Initially, according to the orientations, the judges evaluated the instrument by
answering three questions about each domain: (1) “Do you consider that this domain was
adequately covered by its item’s set?”’, whose answer options were: inadequate, partially
adequate, and adequate; (2) “Do you suggest the exclusion of any item?”, whose answer
options were yes or no, and open space to identify justify the items indicated for exclusion;
(3) “Do you suggest the inclusion of other items in this domain?”’, whose answer options were
yes or no and open space for the description of the item(s) suggested to be included.

Next, each item was individually evaluated regarding the following criteria: language
clarity, practical pertinence, and theoretical relevance. The language clarity criteria considered
the language used in the item according to the respondents’ characteristics; the practical
pertinence considered item importance to the instrument, and the theoretical relevance aimed
to evaluate if the item is related to the content. For the three criteria, a Likert-type scale with
four ordinal points was used as answer options as follows: 1 — inadequate; 2 = requires major
review; 3 = requires minor review and 4 = adequate (Coluci et al., 2015).

Following the judge’s evaluation, in which the exclusion of 6 items was recommended,
the content validity index (CVI) was calculated for the items, domains, and the instrument.
Values of CVI > 80% were considered adequate (Coluci et al., 2015). Next, the [ADTEA final

version, composed of 50 items, was submitted for apparent validity assessment.

Apparent validity

The apparent validity was conducted to verify if the instrument items presented
intelligible language to the professionals intended to apply it (Coluci et al., 2015). In this step
participated 35 health professionals, including 20 physicians, 7 speech therapists, and 8
psychologists, were selected by convenience in clinics, primary health care units, and health
post-graduation programs. Three evaluation criteria were adopted: comprehension and
understanding, vocabulary, and answer options. The evaluation was performed using a google
formulary composed of three questions for each item: (1) “Do you consider the item
comprehensible and easy to understand?”’; (2) “Do you consider that the item is written in an
adequate vocabulary?”’; (3) Do you consider the answer options adequate?”. The answers to
the three questions were dichotomous (options: agree or disagree). The percentage of
agreement (PA) for each item in the three evaluated criteria was calculated and considered
adequate for the items with PA > 80% (Coluci et al., 2015). After this step, the instrument was

submitted to the validity, reliability, and sensitivity analyses.
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Validity, reliability, and sensitivity analyses

In this step were included 82 children aged 2-12 years, being 41 diagnosed with ASD
(ASD group) and 41 neurotypical (neurotypical group). The age group distribution was
similar between groups (p = 0.782), with 26.8% aged 2-3 years, 23.2% aged 4-5 years, 22.0%
aged 6-7 years, 14.6% aged 8-9 years, and 13.4% aged 10-12 years. The ASD and
neurotypical groups, respectively, were constituted of 80.5% and 73.2% of male children,
without statistical significance (p=0.432).

The ASD children were recruited, by convenience, in two ASD specialized clinics in
the municipality and in the Northern Minas Gerais Association for Autistic Support (ANDA),
whose diagnosis was performed by the same multidisciplinary team who developed the
present study. The neurotypical children were recruited in a basic education public school and
a daycare center in the municipality, selected for convenience. This group was composed of
children, age-matched with those in the ASD group, with no developmental delay and no
report of ASD signs or symptoms by their family or educators. The children’s mothers from
both groups were contacted via telephone, for clarification of the research and scheduling of
the evaluation for those who accepted to participate. The evaluation by the IADTEA
instrument occurred in person in one of the specialized clinics in child development, by the
responsible researcher, with a 60-minute mean duration.

The data were digitalized in an excel sheet and exported to statistical software, in
which the general scale, domains, and subdomains scores were calculated. For children aged
2-6 years, in which a few items were excluded, the scores were weighted to maintain
similarity with the other age scales. The scores’ descriptive measures (mean, standard
deviation, minimum and maximum values) were calculated and the evidence of the IADTEA
construct validity, reliability, and sensitivity was evaluated.

The verification of the construct validity was performed using the hypothesis test
strategy (Souza, Alexandre e Guirardello, 2017). For this, the scores of the general scale,
domains, and subdomains between the two groups were compared using the non-parametric
Mann-Whitney test, at a significance level of 0.05. The reliability was evaluated by the
general scale, domains and subdomains’ internal consistency via the Kuder-Richardson
(KR20) coefticient, specific for the analysis of dichotomous items, in which a minimum value
of 0.70 represented a satisfactory internal consistency (Souza, Alexandre e Guirardello, 2017).

The instrument sensitivity analysis was performed through a ROC curve (Receiver

Operating Characteristic) and the area under the curve values (AUC), with its respective
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intervals of 95% confidence were calculated (Chakraborty et al., 2021). The group to which
each child belonged (ASD or neurotypical group) was assumed to be the gold standard.
Statistical analyzes were conducted using the IBM SPSS Statistics 24.00 and MedCalc
Statistical 19.4.1 programs.

The mothers of the children included in the study signed the Free Informed Consent
Form. The present study was approved by the Research Ethics Committee of the State
University of Montes Claros, with the following protocol number 534.000/2014.

RESULTS

The IADTEA final version resulted in 50 items of which 35 are allocated in the Social
Communication domain and 15 items in the Restricted and Stereotyped Behavior domain. In
the social communication domain, the items were distributed in three subdomains: language
and communication skills (18 items), social skills (12 items), and behavioral inflexibility (5
items). In the Restricted and Stereotyped Behavior domain, the items were distributed in two
subdomains: Restricted and Repetitive Patterns of Behavior (6 items) and sensory
dysfunctions (9 items).

Regarding the content validity, the CVI values in the social communication and
Restricted and Stereotyped Behavior domains and the general scale were evaluated as 100%.
Regarding the CVI values in the item’s evaluation, it was verified that 8 items (16%)
presented CVI values from 90 to 95% and 42 items (84%) obtained CVI values above 95%.
Regarding the apparent validity, 14 items (28%) obtained PA from 90 to 95%, and 36 items
(72%) were evaluated with PA above 95%. None of the items presented CVI or PA below
80% (inadequate) (Table 1).
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Table 1: IADTEA items distribution according to the
Content validity index (CVI) and Percentage of Agreement (PA)

CVI PA
ITEMS
90% - 95% > 95% 90% - 95% > 95%
1,3,4,5,6,7,8,9, 2,3,4,5,6,8,8, 11,
10, 11, 12, 13, 14, 1,7,10, 15, 12, 13, 14,17, 18,
Items from the 2, 20, 29, 31,
15, 16,17, 18, 19, 16, 22, 29, 19, 10, 21, 23, 24,
SC domain 32,34 ¢35
21,22, 23, 24, 25, 30e 35 25,26, 27,28, 31,
26,27,28,30¢ 33 32,33¢34
36, 37, 38, 39, 40,
Items from the 38,42, 43, 36, 37, 39, 40, 41,
50 41,42, 43, 44, 45,
RSB 46 ¢ 49 44,45, 47,48 ¢ 50
46,47, 48 ¢ 49

SC: Social communication; RSB: Restricted and Stereotyped Behavior.
Table 2 presents the descriptive measures of the IADTEA scores of the ASD and
neurotypical groups. The general scale, domains, and subdomains scores observed in the ASD

group were significantly higher than the values observed for the neurotypical children.

Table 2: Descriptive measures of the IADTEA scores in the ASD and neurotypical groups

Domains/ ASD Group (n=41) Neurotypical Group (n=41) p-value*
Subdomains Mean (S.D) Min — Max Mean (S.D) Min - Max
Domain SC 19.8 (5.1) 11.0-30.0 7.0 (3.8) 1.0-16.0 <0.001
Subdomain CL 10.0 (2.9) 2.0-15.0 3.7 (2.8) 0.0-11.0 <0.001
Subdomain SS 7.3 (2.1) 3.0-11.0 2.6 (1.7) 1.0-9.0 <0.001
Subdomain BI 2.6 (1.7) 0.0-5.0 1.0 (1.2) 0.0-4.0 <0.001
Domain RSB 7.7 (3.6) 0.0-14.0 1.1 (1.7) 0.0-8.0 <0.001
Subdomain RRPB 3.4(1.9) 0.0-6.0 0.6 (1.0) 0.0-4.0 <0.001
Subdomain SD 43(2.2) 0.0-9.0 0.6 (0.9) 0.0-4.0 <0.001
Total Score 27.3(6.8) 13.0-40.0 8.1(4.7) 1.0-20.0 <0.001

SC: Social communication; CL: Communication and Language; SS: Social skills; BI: Behavioral inflexibility; RSB:
Restricted and Stereotyped Behavior RRPB: Restricted and Repetitive Patterns of Behavior; SD: Sensorial dysfunctions; SD:

Standard Deviation; Min: minimum value; Max: maximum value; * Mann-Whitney test.
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The internal consistency results are described in Table 3. The general scale presented a
KR20 coefficient of 0.94 and the estimated values for the domains and subdomains were

higher than 0.70, characterizing an adequate internal consistency.

Table 3: Kuder-Richardson (KR20) coefficient values

Domains and Subdomains KR20
Domain 1: Social Communication 0.90
Communication and Language 0.83
Social Skills 0.81
Behavioral Inflexibility 0.75
Domain 2: Restrictive and Stereotyped Behavior 0.91
Restrictive and Repetitive Patterns of Behavior 0.86
Sensorial Dysfunctions 0.83
General Scale 0.94

Figure 2 presents the ROC curves for the general scale scores, SC, and RSB domains.
The results demonstrated areas under the curves (AUCs) statistically significant (p<0.01):
General score (AUC = 0.99; CI95% = 0.94-1.00); SC domain (AUC = 0.98; CI95% = 0.94 —
1.00) and RSB domain (AUC = 0.95; CI95% = 0.87 — 0.98).
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Figure 2: ROC curve - Analysis of the general scale, Social Communication (CS) and

Restricted and Stereotyped Behavior (RSB) domains scores sensitivity and specificity.

DISCUSSION

The present study reported the development process and psychometric properties
evaluation of the IADTEA, which may be used to assist in the diagnostic evaluation of
children aged 2-12 years. The IADTEA displayed satisfactory content, apparent and construct
validity, and presented psychometric properties of sensitivity, and reliability. The IADTEA is
a tool that consistently aids in the ASD diagnosis, by being an updated instrument based on
the DSM-V diagnostic criteria. It must be adopted by multidisciplinary teams in the
evaluation of ASD signs and symptoms in children. The international scientific literature
presents evaluation systematic instruments (Lord, Rutter, & Le Couteur, 1994; Lord, Rutter,
Dilavore, & Risi, 1999), however, in the national context, few affordable instruments are
available to guide the ASD diagnosis in the public health system.

The assessment of ASD, which is an abstract construct, is fundamentally clinical,
based on observations of behavioral characteristics and information from parents and/or
caregivers (Machado et al., 2014). For an adequate evaluation, besides the professional
technical capacity, evaluation tools, highlighting the validated scales, are necessary for the
case conduction. Adequate instruments for the ASD evaluation subside those involved in this
condition management with reliable and consistent information, positively impacting
individuals who live with the consequences related to this category of disorder. Moreover,
these instruments offer standardized and safe indicators for the construct’s evaluation (Primi,
2010).

The IADTEA presents a clear and detailed description of ASD evaluation criteria,
facilitating the interpretation of the items by the health professionals in the Brazilian cultural
context. In the development of this instrument, the items set and answer options proposed
were capable to reflect the studied construct, without redundancy and with comprehensible
writing for the target population (Devellis, 2017), contemplating the greatest amount of valid
and reliable information (Rodrigues et al., 2013).

Regarding both instruments considered the gold standard in the ASD evaluation, the
ADI-R with 93 items (Lord, Rutter, & Le Couteur, 1994) and ADOS with 116 items (Lord,
Rutter, Dilavore, & Risi, 1999), the lower number of items presented in the proposed

instrument (IADTEA — 50 items) may be an advantage as it requires a shorter time for its
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application and consequently greater objectivity in clinical assessment and analysis. As for the
content and apparent validity, the [ADTEA items showed representativeness of the construct
to be measured and, therefore, the proposed instrument can be used by health professionals
who provide care to patients with ASD. In the present study, the CVI and PA indexes were
adequate and confirmed the hypothesis that the chosen items adequately represent the
domains of the desired construct (Coluci et al., 2015). The Thai Diagnostic Autism Scale
(TDAS) developed for use as an ASD diagnostic tool in thai children aged 12-48 months, also
presented an adequate validity, assessed via the item-objective congruence (IOC) index, with
values ranging from 0.71 to 1.00 (Tangviriyapaiboon et al., 2021).

The TADTEA was organized into two domains — Social Communication and
Restricted and Stereotyped Behaviors, being each domain adequately represented by the items
set and sufficient to represent the studied construct. In this instrument, most of the items
contemplate communication, language, and social skills aspects, which are the most
compromised skills in the ASD context (APA, 2014). Other instruments are structured in a
greater number of domains, such as the ADI-8 (8 domains), ADOS (4 domains), TDAS (7
domains), and the ISAA (6 domains), and evaluate similarly the social and communication
patterns (Lord, Rutter, & Le Couteur, 1994; Lord, Rutter, Dilavore, & Risi, 1999; Mukherjee
etal., 2015).

In the IADTEA, the examples with the description of the child's daily situations,
contemplating pratically the possible ASD manifestations, can facilitate the instrument
respondent’s comprehension. Families face the challenge of searching for the disorder
identification, and after the diagnosis has difficulties related to this disorder’s main
symptoms. Family participation in the assessment process is necessary for a successful
diagnosis and therapeutic project, strengthening the health professional and family binomial
(GOMES et al., 2015).

The scores comparison between the ASD and neurotypical groups in this study
evidenced the IADTEA capacity to distinguish individuals with characteristic ASD signs from
those with no signs. In the validation studies of the ADI-R (Lord, Rutter, & Le Couteur, 1994)
and ADOS (Lord, Rutter, Dilavore, & Risi, 1999) instruments, it was also observed the
capacity to identify scores differences between distinct groups. In the validation analyses of
the Indian Scale for Assessment of Autism (ISAA), the total scores were significantly higher
among children diagnosed with ASD as compared to the other four diagnosis groups

(Chakraborty et al., 2015). The CLEAR Autism Diagnostic Evaluation (CADE) was capable
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of identifying individuals with different levels of ASD, demonstrating discriminant validity
(Crepeau-Hobson et al., 2021).

The IADTEA proved to be reliable from the adequate internal consistency analysis,
demonstrating the homogeneity of the evaluated items. This result suggests that the
instrument is capable of efficiently measuring ASD-associated behaviors. Previous studies
also confirmed the ASD evaluation instruments’ reliability, such as ADI-R (Lord, Rutter, &
Le Couteur, 1994), ADOS (Lord, Rutter, Dilavore, & Risi, 1999), TDAS (Tangviriyapaiboon
et al., 2021), CADE (Crepeau-Hobson et al., 2021), and ISAA (Mukherjee et al., 2015). In
Brazil, a study for validation of the Childhood Autism Rating Scale (CARS) in patients with a
child autism diagnosis (aged 3-17 years), reported an elevated internal consistency, as
evidenced by a 0.82 Cronbach's alpha (Pereira et al., 2008).

In the sensitivity analysis, the IADTEA presented excellent estimates of the ROC
areas under the curve, suggesting the ability to correctly classify the presence or absence of
the ASD characteristic signs. However, it is noteworthy that further studies are needed, with
larger sample size, to determine an adequate cut-off point and its effectiveness.

In a validation study with a sample composed of 191 individuals, a diagnostic
precision was similarly verified by an 0.998 ROC area under the curve for the CADE scale
(Crepeau-Hobson et al, 2021). In the scales precision analysis for ASD evaluation, it was
verified that TDAS presented 100% of sensitivity and 82.4% of specificity
(Tangviriyapaiboon et al., 2021), the IASQ reported 99% of sensitivity and 62% specificity
(Chakraborty et al., 2021). In a review and meta-analysis study of the instruments’ accuracy,
the following values of sensitivity and specificity were obtained, respectively, ADOS (0.76-
0.98 and 0.20 — 1.00) (Lord, Rutter, Dilavore, & Risi, 1999), CARS (0.66 — 0.89 and 0.21 —
1.00) (Schopler et al., 1988) and ADI-R (0.19 — 0.75 and 0.63 — 1.00) (Lord, Rutter, & Le
Couteur, 1994 (Randall et al., 2018).

This study presents a few limitations. The evaluation of the psychometric properties
was performed with a relatively small sample and in a unique region of the Minas Gerais
state, therefore, future studies with larger samples, with a control group with other ASD
comorbid clinical features, and in populations from different geographical regions, which will
include social and cultural variations, are necessary. Moreover, further investigations are
necessary to evaluate other evidence of the validity of the present instrument, such as the

concurrent and factorial.
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CONCLUSION

The present study developed the IADTEA instrument, which is affordable and may be
adopted in the public health system to assist in the diagnostic evaluation of ASD characteristic
behaviors. The IADTEA demonstrated content and apparent validity and presented

satisfactory sensitivity, construct validity, and reliability psychometric properties.
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3.2 Produto 2

Transtorno do Espectro Autista: Inter-relacoes entre Fatores Sociodemograficos,
Familiares e Clinicos
Autism Spectrum Disorder: Inter-relations between Sociodemographic, Family and
Clinical Factors
Trastorno del Espectro Autista: Interrelaciones entre Factores Sociodemograficos,

Familiares y ClinicosAutism and Sociodemographic, Family and Clinical Factors

Stefanny Lara Nunes Oliveira', Fernanda Dias Alves?, Rafael Silveira Freire?, Luiz Fernando

de Rezende?, Jodo Mardco®, Marise Fagundes Silveira®

Resumo: O Transtorno do Espectro Autista (TEA) pode ser influenciado por uma série de
fatores que se inter-relacionam. Objetivou-se investigar as inter-relacdes entre o TEA e
fatores sociodemograficos, condi¢des de saude, histdrico familiar de TEA e de Transtorno do
Déficit de Atencdo com Hiperatividade (TDAH). Estudo de caso-controle com individuos de
dois a 15 anos de idade, sendo 248 com TEA e 886 sem TEA. Realizaram-se entrevistas face
a face com as maes ou responsaveis. Utilizou-se a modelagem de equagdes estruturais para
estimar a magnitude das correlagdes. Os resultados sugerem que sexo masculino, maior idade
materna no parto, sofrimento fetal, episddio de estresse ou tristeza materno na gestacao,
historia familiar de TEA e TDAH exerceram efeito direto sobre o TEA. Foi também
identificado efeito indireto das condi¢des socioeconomicas sobre o TEA, mediado pela idade
materna no parto, assim como efeito indireto da prematuridade sobre o TEA mediado pelo

sofrimento fetal.
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Palavras-chave: transtorno do espectro autista, crianga, adolescente, fatores de risco,
modelos estruturais

Abstract: Autism Spectrum Disorder (ASD) can be influenced by a number of interrelated
factors. The objective was to investigate the interrelationships between Autism Spectrum
Disorder (ASD) and sociodemographic factors, health conditions, family history of ASD, and
Attention Deficit Hyperactivity Disorder (ADHD). A case-control study with
children/adolescents aged between two and 15 years, being 248 with ASD and 886 without
ASD was performed. For data collection, face-to-face interviews were carried out with the
mothers or guardians of the children/adolescents. Structural equation modeling was used to
estimate the magnitude of correlations. The results suggest that male sex, older maternal age
at delivery, fetal distress, maternal stress or sadness during pregnancy, and family history of
ASD and ADHD had a direct effect on ASD. An indirect effect of socioeconomic conditions
on ASD, mediated by maternal age at birth, as well as an indirect effect of prematurity on

ASD mediated by fetal distress, were identified.

Keywords: autism spectrum disorder, child, adolescent, risk factors, models structural

Resumen: FEl trastorno del espectro autista (TEA) puede verse influido por una serie de
factores interrelacionados. El objetivo fue investigar las interrelaciones entre el Trastorno del
Espectro Autista (TEA) y factores sociodemograficos, condiciones de salud, antecedentes
familiares de TEA y Trastorno por Déficit de Atencion con Hiperactividad (TDAH). Estudio
de casos y controles con nifios/adolescentes de dos a 15 afios, 248 con TEA y 886 sin TEA.
Para la recoleccion de datos, se realizaron entrevistas cara a cara con las madres os tutores de
los nifios/adolescentes. Se utiliz6 el modelo de ecuaciones estructurales para estimar la

magnitud de las correlaciones. Los resultados sugieren que el género masculino, la mayor
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edad materna al momento del parto, el sufrimiento fetal, el estrés o la tristeza materna durante
el embarazo, los antecedentes familiares de TEA y TDAH tuvieron un efecto directo sobre los
TEA. También se identificd un efecto indirecto de las condiciones socioecondmicas sobre el
TEA, mediado por la edad materna al nacer, asi como un efecto indirecto de la prematuridad

sobre el TEA mediado por el sufrimiento fetal.

Palabras clave: trastorno del espectro autista, nifio, adolescente, factores de riesgo, modelos

estructurales

Introduction

Autism spectrum disorder (ASD) is a neurodevelopmental condition characterized by
persistent deficits in social communication and social interaction in multiple contexts, as well
as by restricted and repetitive patterns of behavior, interests, or activities (Griesi-Oliveira,
2017). This disorder starts in early childhood, follows a persistent course, and is highly
disabling (GBD 2016 Causes of Death Collaborators, 2017).

The number of ASD diagnoses has grown in recent decades. A study of eight-year-old
American children estimated a prevalence rate of 1 in 54 in 2016 (Maenner et al.,
2020).Given the increasing prevalence of this disorder, which is among the top ten causes of
disability worldwide (GBD 2016 Causes of Death Collaborators, 2017), and its associated
high expenses (Rogge & Janssen, 2019), ASD has been the subject of research worldwide
(Larsson et al., 2005; Dodds et al., 2011).

In these studies, analyses using classical statistical techniques have been commonly
used, being characterized to contemplate multiple risk factors but limited to simple
associations between them and the outcome. However, ASD is influenced, directly or

indirectly, by a series of interrelated factors (Tordjman et al., 2014). Among the factors that
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directly interfere in this disorder development, the child’s sex, fetal distress, family history of
ASD, and maternal age are noteworthy; while prematurity and the route of delivery can act
indirectly, through intermediary factors. Less evident direct associations, such as more distal
risk factors, which include education, income, and maternal skin color, are also present.

The existence of a complex network of interrelated factors is noted, which can be
analyzed simultaneously to better understand this phenomenon and the existing
interrelationships between the variables that influence ASD development. Modifications of
intermediate or distal factors can influence proximal risk factors and result in a greater effect
magnitude on this disorder development.

The present study aimed to investigate the interrelationships between ASD and
sociodemographic factors, health conditions, and family history of ASD and Attention Deficit

Hyperactivity Disorder (ADHD) in a population of Brazilian children and adolescents.

Method
Participants

Data from the study “Autism Spectrum Disorder in Montes Claros: a case-control
study” were used. This is an epidemiological case-control study carried out on individuals
aged two to 15 years, living in the northern macro-region of the state of Minas Gerais, Brazil,
in 2014, in a medium-sized municipality with approximately 400 thousand inhabitants.

In the expectation of retrieving an OR = 1.9 (Quinlan et al., 2015), with a 0.18
probability of exposure between controls (Xavier et al., 2013), the sample size calculation was
planned as proposed for the case study and independent control. For this purpose, values
referring to the exposure factor were considered to be those referring to maternal age at birth
greater than or equal to 35 years, as it provided the largest sample size among the others

tested (male gender, maternal age, and paternal age).
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The study power was set as 80%, with a 0.05 significance level and four controls per
case. To mitigate possible losses, the sample size was increased by 10%, and deff = 1.5 was
adopted to correct the design effect. It estimated a minimum size of 213 individuals for the
case group and 852 for the control group.

The searches were carried out in the Municipal Health Secretariat’s registers, health
plans, and telephone directories. Eight clinics that treated children and adolescents with ASD
were identified, of which, six with private care or health insurance assistance, and two with
public services. These clinics, as well as the Associagdo Norte Mineira de Apoio ao Autista
(ANDA) were visited and sensitized about the social and scientific importance of the present
study. Both agreed to participate and granted a document with records of 398 individuals,
containing the name of the child with a confirmed diagnosis of ASD, the mother’s name, and
phone number contact. The mothers were contacted via telephone to schedule a visit and for
research clarification. Of the mothers contacted, 332 answered the phone call and 304 agreed
to receive a visit, and of these, 278 agreed to participate in the study.

To be included in the group, children and adolescents would have to pursue a medical
report with a diagnosis of ASD and the mother would have to answer the question of the data
collection instrument "Is your child diagnosed with ASD"? The diagnosis of ASD was
confirmed by a multi-professional team (doctors, speech therapists, psychologists),
participants in an Extension, Teaching and Research Program on ASD at the State University
of Montes Claros. These professionals used the diagnostic criteria for ASD proposed by the
Diagnostic and Statistical Manual of Mental Disorders (DSM-5).

Following the instrument application, 25 mothers did not answer the previously
mentioned question, and five mothers reported comorbidities associated with ASD, including
Down syndrome (n = 2), Rett syndrome (n = 1), and Fragile X syndrome (n = 2), being

excluded from the study.
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The searches were carried out in the schools where the children and adolescents from
the case group were enrolled. 63 regular public, philanthropic or private schools were
identified in Montes Claros. The schools’ directors agreed to participate in the study after
visits aimed to sensitize them about the study’s importance were performed. The mothers of
the children and adolescents indicated by the managers, were contacted through two
strategies, as required by the school. The first strategy was to send an invitation letter stating
the purpose and importance of the study to the mothers. Those who returned the signed
invitation letter were contacted, via telephone, to schedule a visit and clarify the research. The
second strategy was to approach these mothers during regular scholar meetings, where those
who agreed to participate in the study were assigned to answer the instrument at the same
local, time and date of the meeting.

Children and adolescents who presented a medical report for ASD or any other
psychiatric disorder were excluded from the control group, as well as those which educators
suspected of any other psychiatric disorder. Those who the mothers answered as positive the
question of the data collection instrument "Does your child have a diagnosis of ASD?" and
who had some comorbidity associated with ASD or signs of ASD were also excluded. To
minimize the possibility of including children with ASD in this group, screening for ASD
signs was performed using the Modified Checklist for Autism in Toddlers (M-chat). A total
of 120 children and adolescents were screened in these conditions and their mothers were
contacted, via telephone, and oriented to forward their children to specialized professionals to
investigate their condition.

In the case group, there were children (n = 14) who were not attending school, thus, in
order to select their matching controls, neurotypical children who were not part of the school
environment were identified in Family Health Strategy units (n = 66).

We sought to identify the matching controls in the same age group as the cases (2 to 5;
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6 to 10 and 11 to 15 years) in the ratio of four controls per case. The gender was not
considered in the matching control’s selection, as there was interest in verifying its
distribution in this population, once there are no published studies with this estimate in the

Brazilian population.

Instruments

The semi-structured instrument "Questionnaire of prenatal, perinatal and postnatal
factors associated with Autism Spectrum Disorder - ASD", elaborated based on a literature
review and reviewed by a multi-professional team, was used. This questionnaire has 213
questions subdivided into eight groups: subject characterization, parent’s demographic and
socioeconomic characteristics, prenatal, postnatal, and family factors, and events during
childbirth. To collect the data, a pilot study was carried out with ten mothers of
children/adolescents diagnosed with ASD and 100 from the general population. The

questionnaires applied in this pre-test were not included in the study.

Procedures
Data collection
The interviews for data collection in the case group were performed between August
2015 and January 2016 and in the control group from February to September 2016. They were
conducted face-to-face and individually, at a place and time previously scheduled, according
to the mother’s availability. A team consisting of a nurse and 10 undergraduate students,
which were participating in a scientific initiation program, made the appointments and
conducted the interviews. The team was previously trained to standardize the data collection.
In both groups, information was obtained using a questionnaire completed by the

mothers of the children/adolescents, with the presence of a member of the team to provide
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clarifications. The mothers were instructed to take the prenatal card and the vaccine booklet at
the time of data collection. Of the 1,129 participating mothers, 284 (25%) presented the
requested documents and, of these, 198 (70%) had data records. The answers were compared
with the records of the documents, obtaining an 85% agreement.

The variables analyzed in the present study were allocated into two groups:the
variables were allocated into two groups: (Group 1) Sociodemographic factors that included:
child’s sex (female and male); child’s age (2 to 5; 6 to 10; 11 to 15); maternal age at birth (<
25 years, 25 to 34 years, > 34 years); mother’s schooling and father’s schooling (illiterate;
incomplete 4th grade; complete 4th grade; incomplete 8th grade; complete 8th grade;
incomplete high school; complete high school; incomplete higher education; complete higher
education and post-graduation); family income, expressed as minimum wages (MW), with the
current salary of R$ 880.00 (<2 MW, 2 to 6 MW, > 6 MW); Social class (A or B; C; D or E);
(Group 2) Health conditions that included: mother’s emotional state during pregnancy
(absence of stress or sadness; the presence of stress or sadness); prematurity (no; yes); fetal
distress (no; yes), and ASD diagnosis (absent and present). (Group 3) Family history: having
a family member with ASD (no; yes), and having a family member with ADHD (no; yes).

A child born with a gestational age of fewer than 37 weeks was considered premature.
The mother’s emotional state was assessed by the occurrence of stress or sadness episodes
during pregnancy, assessed through the following questions "Did you have any type of stress
during pregnancy?" and "had depression and/or sadness and/or anxiety during pregnancy?"
With the following answer options: no and yes.

To assess the interrelationships between the ASD and the other variables analyzed, a
theoretical model was developed, based on the associations observed between these variables
in previous studies (Larsson et al., 2005; Duan et al., 2014; Xie et al., 2019). The theoretical

model elaborated is illustrated in Figure 1, in which the observed variables are represented by
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rectangles, the latent variable by ellipses, and the correlations represented by arrows (Marbco,

2014).

Insert Figure 1

Data analysis

The variables were described through their frequency distributions. Socioeconomic
status (SES) was treated as a latent construct, operated by the following variables: mother’s
schooling, father’s schooling, and family income. To adjust the measurement model of the
socioeconomic condition construct, confirmatory factor analysis was used.

The model was adjusted using structural equation modeling (Neves, 2018).
Standardized coefficients were estimated, with their statistical significance assessed by the
Critical Ratio (RC), at the 5% level. Standardized coefficients were interpreted as follows:
values close to 0.10 and 0.30 indicate small and medium effects, respectively, and greater

than 0.50 indicates strong effect (Neves, 2018).

The goodness of fit of the model was evaluated by the Bentler (CFI), goodness-of-fit
(GFI), and Tucker-Lewis (7LI) Comparative fit indexes, considering values greater than 0,90
a good fit (Neves, 2018). We also used the root of the mean square error of approximation
(RMSEA), where a value lower than 0.06 was considered a reasonable fit indicator, and the
mean square root of the standardized residue (RMSR), where a value lower than 0.08 was
considered an indicator of good adjustment. IBM SPSS 23.0 software was used to perform the
descriptive analyzes and the R software with the lavaan package to adjust the structural

model.
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Ethical Considerations

This research was conducted within the ethical precepts established in Resolution
466/2012 of the National Health Council on research with human beings. The research project
was approved by the Research Ethics Committee, under opinion No. OCULTADO, CAAE
No. OCULTADO. After the clarification of the research objectives, responsibilities, and
procedures, written consent was obtained from the children’s mothers, who signed the

Informed Consent Form.

Results

The case group comprised 253 children and adolescents with ASD, and the control
group, 1006 without a diagnosis of this disorder. Two children with Down syndrome, one
with Rett syndrome and two with fragile X syndrome, were excluded from the case group;
and in the control group, 120 with signs of ASD, giving a ratio between the groups of 1 by
3.6. Thus, the final sample consisted of 1,134 children and adolescents, 248 with a diagnosis
of ASD (case group), and 886 neurotypical patients without signs of ASD (control group).

The mean age of children and adolescents in both groups was similar (p = 0.398), with
6.4 years (= 3.5) (case group) and 6.6 (+ 3.4) (control group). The age distribution was
uniform between the groups (p = 0.305), as well as the socioeconomic class (p = 0.320). The

other variables’ distributions are shown in Table 1.

Insert Table 1

Figure 2 shows the adjusted structural model, which revealed a good quality of fit: CFI

=0.986, TLI = 0.989, RMSEA = 0.032 (CI90% 0.022; 0.041) and RMSR = 0.053. The figure

shows the standardized coefficients estimated for the model components. It was found that
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male gender (B = 0.33; p <0.001), maternal age at birth (B = 0.15; p < 0.001), fetal distress (
=0.19; p <0.001), mother emotional state during pregnancy (B = 0.22; p <0.001), and family
history of ASD (B =0.19; p <0.001) and ADHD ( =0.12; p <0.001) had a positive effect on
the TEA. CSE was positively correlated with maternal age at delivery (B = 0.34; p < 0.001),

as well as with prematurity with fetal distress (f = 0.15; p <0.05).

Insert Figure 2

Discussion

This study analyzed the interrelationships between ASD, sociodemographic factors,
health conditions, and ASD family history. It was found that male gender, fetal distress,
maternal age at birth greater than or equal to 25 years, episodes of stress, sadness, depression,
and anxiety during pregnancy, and ASD or ADHD family history were directly correlated
with ASD. CSE and prematurity were indirectly correlated and mediated by maternal age and
fetal distress, respectively.

Male sex is a factor associated with ASD, which is already well elucidated in the
literature. Study showed that for every four people with ASD, only one is female (Maenner et
al., 2020). However, the reasons related to this fact are still not clear. One hypothesis would
be the effect of fetal androgens on individuals with ASD, which can vary both in the levels of
hormones to which they are exposed and in their sensitivity to these hormones (Perri et al.,
2018).

Several events related to gestational conditions and childbirth may be related to
problems in the nervous system due to the abrupt reduction in maternal-fetal gas exchange,
among which fetal distress can be highlighted (Maramara et al., 2014). Dopaminergic
hyperactivity, stimulated by anoxia, has been described in some children with ASD (Duan et

al., 2014). Moreover, the inappropriate use of oxygen during fetal distress conditions can also
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cause serious consequences, including tracheobronchitis, depression of mucociliary activity,
nausea, anorexia, and headache (Santos et al., 2020). Therefore, both situations of cerebral
hypoxia and oxygen misuse may be related to ASD.

Premature delivery is also related to fetal distress, which is one of the main
consequences of chronic fetal hypoxia (Wang et al., 2021). In this study, an indirect
association was observed between ASD and premature delivery, which is also directly related
to fetal distress. Previous studies have pointed out that people born with a gestational age of
37 weeks or less are more likely to develop ASD (Duan et al., 2014; Maramara et al., 2014).
A study by Fezer et al., (2017) found a predominance of prematurity and perinatal hypoxia in
people with ASD as compared to the general population. These authors reinforce that the
association between preterm birth and ASD may be mediated by prenatal and neonatal
complication, which influence the nervous system development.

Regarding the association between the increased maternal age and ASD, a few
explanations are given, including the occurrence of de novo mutations (Sanders et al., 2012),
epigenetics (Tordjman et al., 2014), and pregnancy and childbirth complications (Dodds et al.,
2011; Duan et al., 2014; Larsson et al., 2005).

The de novo mutation in the reproductive cells happens throughout the reproductive
life, which predisposes the individual to receive a deleterious mutation that leads to the ASD
development (Alonso-Gongales et al., 2018). Epigenetic mechanisms are an important
connection between genetic and environmental risk factors in complex disorders such as ASD
(Tordjman et al., 2014). They can be interrupted or silenced by environmental and/or
endogenous factors (Ge et al., 2015). As female germ cells undergo a long period of
quiescence, cumulative exposure to these cells is expected. Thus, environmental changes can
influence epigenetic changes during oogenesis (Ge et al., 2015). Advanced maternal age can

still cause changes in the epigenetic characteristics of DNA during fetal development, which
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can influence the offspring’s health (Markunas et al., 2016). Complications in pregnancy
and/or childbirth are also more expected in older women, because as woman ages, her body
functions become more susceptible to several factors that can influence conception, fetal
development, and healthy postnatal development (Alves et al., 2017).

CSE had an indirect association with TEA, directly influencing maternal age. These
results suggest that mothers of older age tend to have a higher educational level, and
consequently a higher level of understanding and higher income, which can enable faster
access to health services, facilitating early diagnosis. Dodds et al. (2011) reinforces that
family income is not directly related to the ASD etiology, but rather to its correlated factors,
such as the parent’s age.

In this study, it was also observed that the mother’s emotional state during pregnancy
was positively associated with ASD, as corroborated in previous studies (Larsson et al., 2005;
Duan et al., 2014). The possible explanation for these findings is that polypeptides, such as
adrenaline, cause vasoconstriction in the placental membranes, which leads to hypoxia in the
nervous system, exposing the fetus to excessive levels of these substances (Duan et al., 2014)
with a negative impact on their development.

The co-occurrence of a family member with ASD and ADHD was also positively
related to ASD in this study, as well as in previous studies (Rommelse et al., 2010; Xie et al.,
2019). These findings can be explained by the high heritability of these disorders, for co-
occurrence in the same person (Rommelse et al., 2010), having shared genetic link, and
sharing similar structural and functional brain abnormalities (Rommelse et al., 2010). Thus,
the genetic and neurobiological factors listed may explain why both ASD and ADHD can
often occur in the same person and their family members. Another possible explanation is
mating (crossbreed), as adults with ASD characteristics tend to be attracted to people with

ADHD characteristics, and vice versa (Van Steijn et al., 2012).
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This study had some limitations: data source based on mothers’ reports, which may
have been subject to recall bias, although there was consistency between the mothers’ reports
and the documents presented; and diagnosis of the case group members carried out by
different teams, although confirmed by qualified professionals.

The present study found that male gender, maternal age at birth, fetal distress,
mother’s emotional state during pregnancy, and family history of ASD and ADHD had a
direct and positive effect on ASD. It was also identified as an indirect and positive effect of
SEC on ASD, mediated by maternal age at birth, as well as an indirect and positive effect of

prematurity on ASD mediated by fetal distress.
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Figure 1. Theoretical model of the interrelations between sociodemographic factors, health
conditions, and family history in children and adolescents with ASD. Montes Claros, Minas

Gerais, 2015/2016.



83

Table 1
Distribution of case and control groups according to sociodemographic factors, health

conditions, and family history in children and adolescents with ASD. Montes Claros, Minas

Gerais, 2015/2016

Control Case
Variable n =886 n =248 p-value*
n (%) n (%)
Sociodemographic factors
Sex 0.000
Female 437 (90.3) 47 (9.7)
Male 449 (69.1) 201 (39.9)
Age range 0.537
2 to 5 years 396 (79.4) 103 (20.6)
6 to 10 years 365 (77.8) 104 (22.2)
11 to 15 years 125 (75.3) 41 (24.7)
Maternal age at childbirth 0.000
<25 years 294 (86.5) 46 (13.5)
25 to 35 years 443 (74.8) 149 (25.2)
> 35 years old 149 (73.8) 53 (26.2)
Mother’s schooling 0.002
Elementary 1 49 (73.1) 18 (26.9)
Elementary 11 94 (86.2) 15 (13.8)
High school 450 (80.9) 106 (19.1)
University education 291 (72.8) 109 (27.2)
Father’s schooling 0.002
Elementary 1 136 (82.9) 28 (17.1)
Elementary 11 115 (82.1) 25(17.9)
High school 433 (79.3) 113 (20.7)
University education 162 (69.2) 72 (30.8)
Family income 0.031
<2 MW 379 (79.8) 96 (20.2)
2 to 6 MW 373 (79.4) 97 (20.6)
>6 MW 134 (70.9) 55(29.1)
Socioeconomic class
AorB 493 (75.8) 149 (23.2) 0.320
C 351 (80.1) 87 (19.9)
DorE 33 (73.3) 12 (26.7)

Health conditions

Mother’s emotional state during 0.000



pregnancy

Absence of stress or sadness 583 (83.6) 114 (16.4)

Presence of stress or sadness 303 (69.3) 134 (30.7)

Prematurity 0.035
> 37 weeks 775 (79.2) 204 (20.8)

<37 weeks 111 (71.6) 44 (28.4)

Fetal distress 0.000
No 804 (80.2) 198 (19.8)

Yes 82 (62.1) 50 (37.9)

Family history

ASD in the family 0.000
No 823 (81.3) 189 (18.7)

Yes 63 (51.6) 59 (48.4)

ADHD in the family 0.000
No 809 (80.8) 192 (19.2)

Yes 77 (57.9) 56 (42.1)
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Figure 2. Adjusted model, with standardized coefficients of interrelations between sociodemographic
factors, health conditions, and family history and ASD in children and adolescents. Montes Claros,

Minas Gerais, 2015/2016.
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3.3 Produto 3

Transtorno do Espectro do Autismo: Um estudo epidemiolégico no Norte de
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3.4 Produto 4:

Aplicativo Web do Instrumento para auxiliar a avaliagao do Transtorno do
Espectro do Autismo (IADTEA)

Trata-se de um aplicativo desenvolvido para auxiliar profissionais da saude na
avaliacdo do TEA em criancas de 2 a 12 anos. Esse aplicativo, liguagem HTML,
conta com um instrumento de avaliacdo dos sinais caracteristicos do TEA, elaborado
e validado por equipe multiprofissional com experiéncia nesse transtorno. O
aplicativo foi registrado no Instituto Nacional de Propriedade Industrial
(N°:BR512022002636-8). A seguir apresentamos imagens dos layouts das paginas
do IADTEA.

F L Instrumento para auxiliar a avaliagao diagnéstica .
- do Transtorno do Espectro do Autismo Reglstre-se

Nome Completo

DDD ’

‘ Telefone ‘

Bem-vindo, , :
{ Profissdao J Registro ‘

Ao aplicativo web do IADTEA desenvolvido S
com o objetivo de auxiliar profissionais da area ‘ E-mail ‘
da saude na avaliagdo diagndéstica do TEA. L J
Senha J

CADASTRE-SE AGORA

Ja possui uma conta? Entrar

o = Instrumento para auxiliar a avaliagdo diagndstica
| L do Transtorno do Espectro do Autismo

Parabéns = ]
’
, R [ Senha ]
Agora vocé faz parte da equipe dos profissionais
que utilizam o IADTEA. Esperamos que este aplicativo
contribua significativamente auxiliando e norteando a Esqueceu a senha?

avaliagao dos seus pacientes.

ENTRAR

Novo por aqui? Cadastre-se




do Transtorno do Espectro do Autismo

A Instrumento para auxiliar a avaliagdo diagndstica

Parabéns,

Agora vocé faz parte da equipe dos profissionais

que utilizam o IADTEA. Esperamos que este aplicativo
contribua significativamente auxiliando e norteando a
avaliagdo dos seus pacientes.

Meus Pacientes

Ana Cecilia Mendes Silva Ana Vitéria Soares

Emilly Cristina Pereira Fernando Santos
Alburqueque

<

1

leticiascampos@gmail.com
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de 2
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Maria Flor Gomes Pardua

>

Emanuel Anténio Santos

Neto

Neto Ferreira Andrade
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JAPT:A

Status da Ultima

Nome: | Pedro Henrique Soares

Data de Nascimento: | 20/05/2012
Nome da mée: | Joana Cristina Soares

sewc: ([(iiacilo]
Idade: | 10 Anos

Nome do pai: | Joaquim Felicio Soares

do: [ Paciente encaminhado a Psicologa |

ﬁ Inicio

Historico de Avaliagdes do Paciente

Data da préxima Avaliagdo: | 05/10/2022

de Avaliag "
&, Editar perfil

Configuracdes
0} . N

0 Ajuda e Feedback

Avaliagdo N° 1
05/04/2022

Avaliagdo N° 2
05/07/2022

[X REALIZARAVALIAGAO

Observagdes do Paciente

®

APTEA

Dra. Leticia Campos

Avaliacao Diagnostica do Transtorno do Espectro do Autismo

Dados do Paciente

Nome:

[ Pedro Henrique Soares
Data de Nascimento: [20/05/2012

Nome damée: | Joana Cristina Soares |

Status da Ultima | Paciente encaminhado a Psicologa |

Sexo: | Maculino
Idade: [ 10 Anos |
Nome do pai: [ Joaquim Felicio Soares

Questionario de Avaliagao

Responsavel que esta acompanhando o paciente:

Método de avaliagdo: [ Método Analitico Utilizado J

Observagao

Data da avaliagdo: | 26/07/2022 l



Observagao
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Anote aqui as observagdes, se houver, observadas durante a avaliagdo.

Dominio 1: Comunicagéao Social

Subdominio 1- Comunicagao e Linguagem

Item a ser avaliado Resposta
1. Atende ou atendia a comandos apenas quando usadas dicas ndo verbais.
Exemplos: ela atende prontamente a gestos e/ou apontamento indicativo como “pega, “dd”, “vem”, “me da um @ Sim O Nao
beijo”.
2. A crianga apresentou atraso para falar.
e ) O sim ® Nao
Exemplos: Demorou para falar; falou as primeiras palavras apés 1 ano.
Fala é a forma como o individuo se comunica oralmente, € o ato motor propriamente dito.
A linguagem refere-se a toda a forma de comunicagao, seja através da fala (verbal) ou mesmo gestos, sons, imagens, etc.
(ndo-verbal).
3. Fala palavras ou frases sem i de troca comt
. A cri . ® Ssim O Nao
Exemplos: A crianga fala algumas palavras ou até frases, mas ndo o faz para receber resposta ou troca com
outras pessoas; fala palavras sem intengao de se comunicar; repete palavras aleatoriamente.
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APT=A

Relatorio IADTEA

Paciente: Pedro Henrique Soares Género: Masculino
Data de Nascimento: 20/05/2012 Idade: 10 anos
Data Avaliagao: 26/07/2022 Método Analitico: IADTEA

\ J

Responsavel pelo paciente durante a avaliagdo: [ Joana Cristina Soares ]

Método Utilizado

Através do método IADTEA é possivel obter uma avaliagao diagndstica do Transtorno
do Espectro do Autismo através de um questionario composto por 50 perguntas onde
é avaliado cada item pontuado em cada dominio e seu respectivo subdominio, levando
em consideragao alguns fatores como a idade, por exemplo.

Dominio 1: Comunicagao Social 12 pontos

Subdominio 1: Comunicagdo e Linguagem 4 pontos

1- Atende ou atendia a comandos apenas quando usadas dicas ndo verbais.

3 - Fala palavras ou frases sem intengéo de troca comunicativa.

5 - Apresenta ou apresentou dificuldade em compreender qual a sua vez de falar
em um dialogo.

12 - Sustenta ou ja sustentou o olhar durante um didlogo.
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b/

APT -

Subdominio 2: Habilidades Sociais 6 pontos

20 - Apresenta ou apresentou interesse social por outras criangas/pessoas, porém
tem pouca ou nenhuma habilidade de socializagao.

21 - Apresenta ou apresentou sorriso social em resposta ao sorriso de outra
pessoa.

22 - Apresenta ou apresentou atengao compartilhada

23 - Sustenta ou ja sustentou o olhar durante um didlogo.

25 - Apresenta ou apresentou dificuldade em seguir as regras dos jogos ou das
brincadeiras.

30 - Apresenta ou apresentou interesses infantilizados ou superiores para sua
idade.

Subdominio 3: Inflexibilidade Comportamental 2 pontos

32 - Apresenta ou apresentou comportamento muito competitivo.
34 - Apresenta ou apresentou baixa tolerancia a frustragao

Dominio 2 - Comportamento Restrito e Esteriotipado / pontos

Subdominio 1: Padrdes restritos e repeititivos de comportamentos 3 pontos

38 - Apresenta ou apresentou tendéncia a buscar ordens rigidas e
preestabelecidas, com critérios préprios.

40 - Manipula ou ja manipulou objetos ou brinquedos de forma particular e/ou
inadequada.

41 - Apresenta ou apresentou forte apego a objetos incomuns.
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APT =

Dominio 2 - Comportamento Restrito e Esteriotipado /7 pontos

Subdominio 2: Disfungdes sensoriais 4 pontos

42 - Apresenta ou apresentou alteragdes comportamentais mediante a estimulos
audiovisuais.

43 - Apresenta ou apresentou aversao ou busca por estimulos tateis variados.

46 - Apresenta ou apresentou aversao ou busca por estimulos vestibulares.

48 -Apresenta ou apresentou aversdo ou busca por estimulos visuais.

Resultado da Avaliagao Diagndstica 19 pontos

Alerta: Investigar TEA
Data para préxima avaliagao: 05/10/2022

Encaminhamento: Encaminho o paciente para uma consulta com uma Fonoaudiélogo

(a).

Observagdes pertinentes

e N
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4 CONCLUSOES

O instrumento para auxiliar na avaliagdo diagnostica do Transtorno do Espectro
Autista em criangas (IADTEA) foi desenvolvido para auxiliar o processo de avaliagao
diagnostica dos comportamentos caracteristicos do TEA, ou nas avaliagdes clinicas
dos sinais e sintomas do TEA, proporcionando o acompanhamento destes
comportamentos em criangas com idade entre 2 a 12 anos.

O IADTEA é composto de 50 itens, distribuidos em dois dominios e cinco
subdominios que contemplam todos os aspectos relativos aos sinais e sintomas ou

comportamentos caracteristicos do TEA.

A analise tedrica dos itens, realizada por 13 juizes, evidenciou que o IADTEA
representa adequadamente os comportamentos caracteristicos do TEA, conferindo
validade de conteudo ao instrumento. Os indicadores de validade aparente
confirmaram que os itens do IADTEA apresentam linguagem inteligivel aos seus

usuarios - profissionais da area da saude.

O |IADTEA apresentou evidencias satisfatorias de validade de construto,
confiabilidade e sensibilidade psicométrica. Os escores da escala geral, dominios e
subdominios do grupo TEA foram significantemente superiores aos do grupo
neurotipico, demonstrando capacidade do instrumento em captar as diferengas entre
os grupos. A escala geral apresentou Coeficiente de Kuder-Richardson KR20 = 0,94
e os valores obtidos para os dominios e subdominios foram superiores 0,70,
caracterizando consisténcia interna adequada. Na analise de sensibilidade, as areas
sob as curvas ROC foram significantes superiores a 0,95 ratificando que o IADTEA é
capaz de classificar corretamente a presenga dos comprometimentos carateristicos
do TEA.

No estudo das inter-relagdes entre o TEA e fatores sociodemograficos, condi¢ées de
saude e historico familiar concluiu-se que sexo masculino, idade materna no parto,
presencga de sofrimento fetal, episddio de estresse ou tristeza na gestacao, historico
de TEA e de TDAH na familia exerceram efeito direto e positivo sobre o TEA. Foi

também identificado efeito indireto e positivo das condi¢gdes socioecondmica sobre o
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TEA, mediado pela idade materna no parto, assim como efeito indireto e positivo da

prematuridade sobre o TEA mediado pelo sofrimento fetal.

Espera-se que a identificacido desses fatores possa contribuir com a constru¢ao do
conhecimento sobre a etiologia do TEA e colaborar na elaboragdo de politicas
publicas de saude de prevencgao, especialmente dos fatores de risco passiveis de
modificagao.
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Apéndice A - Outros produtos desenvolvidos durante o doutorado
relacionados a tematica TEA.
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