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RESUMO

Este estudo teve como objetivo avaliar a qualidade da informacéo sobre anomalias congénitas
no Sistema de Informacdes sobre Nascidos Vivos em oito hospitais distribuidos em sete
municipios do Brasil. Foi avaliada a cobertura, validade de critério e confiabilidade da
codificacdo dos diagndsticos de anomalias congénitas em 2004 e, posteriormente, esta
cobertura e validade foi comparada para o ano de 2007. Foram utilizados os bancos de dados
do SINASC de 2004 e 2007 destes hospitais, consistindo de 27.945 e 25.905 nascidos vivos
respectivamente. Para a validade de critério utilizou-se como padrédo-ouro 0 ECLAMC (Estudo
Colaborativo Latino Americano de MalformacGes Congénitas) e para a analise de
confiabilidade um profissional capacitado do SINASC. Ademais, foram descritas as
intervencdes realizadas pelos hospitais e suas respectivas Secretarias Municipais de Salde
(SMS) e pelo Ministério da Satde (MS) no mesmo periodo. Na analise de 2004, os resultados
mostraram uma elevada subnotificacdo das anomalias congénitas, tanto de anomalias menores
como de maiores, pelo SINASC, variando entre 33,5% e 88,6%. A sensibilidade variou de
11,4% a 66,5%, a especificidade, valores preditivos positivo e negativo foram maiores que
80%. Observou-se uma elevada concordancia entre os diagnosticos descritos na declaracao de
nascido vivo e no ECLAMC. A confiabilidade da codificacdo, calculada pelo indice kappa,
variou de 0,61 a 1,00 para trés digitos da CID-10 e de 0,41 a 0,78 para quatro digitos. Na
comparacgdo entre 2004 e 2007, observou-se a persisténcia da baixa cobertura em todos os
hospitais, exceto por um, com subnotificacdo de pelo menos 40% das anomalias congénitas.
Além disso, verificou-se piora da notificagdo em dois hospitais. Intervengdes foram realizadas
em quatro hospitais e duas SMS. Foram realizados cursos de capacitacdo no diagnostico e
codificacdo das anomalias congénitas por uma SMS. Concluiu-se que a informacdo sobre
anomalias congénitas no SINASC, tanto em 2004 como em 2007, apresentou baixa cobertura e
validade de critério, restringindo o seu uso na determinagdo das prevaléncias destas condi¢oes
no Brasil. A confiabilidade da codificacéo, apesar de apresentar valores moderados, representa
uma limitacdo importante para os estudos epidemiol6gicos. Poucas intervencdes estdo sendo
realizadas objetivando a melhora da qualidade das informagdes sobre anomalias congénitas.
Com base nos resultados deste estudo recomendamos acgdes urgentes pelo MS e SMS para o
preenchimento deste campo no SINASC, principalmente referente a capacitacdo dos
profissionais, assim como avalia¢Ges periodicas da qualidade.

Palavras-chave: anomalia congénita; confiabilidade; declaracdo de nascimento; validade;

sistemas de informagéo.



ABSTRACT

This study aimed to evaluate the birth defects data from the Brazilian birth certificate in
eight hospitals distributed in seven municipalities. We evaluated the case ascertainment,
criterion validity and coding reliability of birth defect cases in 2004, and afterwards, the
case ascertainment and validity was compared to the year 2007. The birth certificate
databases of these hospitals, from 2004 and 2007, were used, consisting of 27,945 e 25,905
live-births, respectively. For the criterion validity we used Latin-American Collaborative
Study of Congenital Malformations (ECLAMC) as the gold-standard and for the reliability
analysis a trained professional from the birth certificate information system. Besides, the
interventions performed by the hospitals and the corresponding Municipal Departments of
Health (MDOH) and the Ministry of Health (MOH), in the same period, were described. In
the 2004 analysis, minor as well as major birth defects were underreported by the birth
certificate, varying from 33.5% to 88.6%.The sensitivity varied from 11.4% to 66.5%, the
specificity, positive and negative predictive values were all above 80%. We observed a
high concordance between the birth defects diagnosis described in the birth certificate and
ECLAMC. The coding reliability, calculated by kappa, varied from 0.61 to 1.00 for three
digits- and from 0.41 to 0.78 for four digits of the ICD-10. In the comparison between 2004
and 2007, we observed a persistence of the low case ascertainment in all hospitals, except
for one, with underreporting of at least 40% of the birth defects. In addition, we verified a
significant decrease in reporting in two of the hospitals. Interventions were performed in
four hospitals and two MDOHSs. Training courses on birth defects diagnosis and coding
were only realized by one MDOH. We concluded that the information on birth defects in
the birth certificate, in 2004 as well as in 2007, presented low case ascertainment and
criterion validity, restraining its use in the determination of the prevalence of these
conditions in Brazil. The coding reliability, even if it presented moderate values, represents
an important limitation for epidemiologic studies. Few interventions are being performed
aiming the improvement of the birth defects information quality. Considering the results
from this study, we recommend urgent initiatives by the MOH and MDOHSs for the birth
defects data in the birth certificate, especially regarding professional training, as well as

periodic quality evaluations.

Keywords: birth defects; birth certificates; reliability; validity; information systems.
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I- INTRODUCAO

As anomalias congénitas e/ou condi¢fes genéticas graves sdao um importante
problema de salde nos paises em desenvolvimento onde, segundo estimativas da
Organizagdo Mundial de Saude, nascem anualmente 95% das 7,6 milhGes de criancas
apresentando estas condi¢fes (OMS, 1999; OMS, 2002).

No Brasil, o padrdo de morbi-mortalidade por anomalias congénitas, anteriormente
obscurecido pela predominéncia das doencas infecciosas, assumiu grande relevancia com a
transicdo epidemioldgica. Em 2005, o capitulo XVII da 102 Classificacdo Internacional de
Doencas (CID-10) denominado “Malformacdes congénitas, deformidades e anomalias
cromossémicas”, representava a terceira causa de morte (16,3%) no primeiro ano de vida,
evidenciando um claro aumento na propor¢do destas mortes nos Gltimos 20 anos: 7,1% no
triénio 1985-1987 e 11,2% em 1995-1997 (www.datasus.gov.br).

Em decorréncia do episédio da talidomida, a morbidade por anomalias congénitas, a
partir dos anos 60, foi objeto de estratégias visando a implantacdo de sistemas de vigilancia
epidemioldgica em véarios paises. Considerando que estas condi¢des apresentam elevada
morbidade e mortalidade, elevado custo hospitalar e importante impacto psicossocial, sua
prevencdo primaria constitui o foco principal destes sistemas (ICBDMS, 2003). Entre estas
iniciativas destacam-se 0s paises escandinavos, onde o registro é compulsorio e representa
uma importante fonte de dados para a Saude Publica, fornecendo informacdes relevantes
para subsidiar a implementacdo de medidas de prevencdo de anomalias congénitas. Outros
paises que implementaram sistemas nacionais de registro de anomalias congénitas, de base
populacional, foram Australia, Canada, Republica Tcheca, Inglaterra e Hungria (ICBDMS,
2007).

No Brasil, o Sistema de Informagdes sobre Nascidos Vivos (SINASC), implantado
a partir de 1990, tem como instrumento basico de coleta de dados a Declaracdo de Nascido
Vivo (DN) que inclui as informacg6es sobre caracteristicas da mée, da gestacdo e do recém-
nascido. Este instrumento incorporou, no ano 1999, o Campo 34 referente a “Malformacdes
Congénitas e/ou Anomalia Cromossomica”. Estavam, assim, estabelecidas as bases para a
observacdo permanente da prevaléncia ao nascimento de anomalias congénitas segundo
tipo especifico, unidade geografica e periodo, constituindo-se um sistema de vigilancia

epidemioldgica de base populacional.
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Outro sistema de informacdes de anomalias congénitas existente no Brasil resulta
do Estudo Colaborativo Latino Americano de Malformacbes Congénitas (ECLAMC),
iniciado em 1967, na América Latina. Em 2004, o ECLAMC possuia uma rede de 100
hospitais, 16 destes no Brasil constituindo uma cobertura de aproximadamente 1% dos
nascimentos do pais; a rede atual conta com 120 hospitais, 32 destes no Brasil. Esse
sistema, na auséncia de outros especificos, cumpre o papel de Unica fonte de informacéo
para a vigilancia epidemioldgica desta morbidade e representa uma base de dados
epidemioldgicos de qualidade. Entretanto, é importante destacar a cobertura reduzida deste
estudo, que atinge cerca de 2% dos nascimentos do pais, assim como o fato de que as
informacdes geradas séo de base hospitalar, e ndo populacional (Castilla e Orioli, 2004).

O conjunto das informacBes sobre a gestacdo e 0 recém-nascido gerados pelo
SINASC tem sido objeto de diversos estudos de validagdo ap6s 1990 (Almeida et al., 2006;
Mello-Jorge et al., 1993; Mello-Jorge et al., 1995; Mello-Jorge et al., 1996; Romero e
Cunha, 2007; Silva et al., 2001; Theme Filha et al., 2004). Entretanto, os dados referentes
ao Campo 34, implementado a partir de 1999, ainda necessitam de estudos abrangentes
sobre a qualidade das informacdes obtidas, delimitando o real papel de monitoramento das
anomalias congénitas através deste Sistema.

O presente projeto tem como objetivo a avaliacdo da qualidade das informacdes
referente a anomalias congénitas presentes no SINASC em hospitais distribuidos nas

regifes Nordeste, Sudeste e Sul do Brasil.
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I1- FUNDAMENTACAO TEORICA

1. Anomalias Congénitas

As anomalias congénitas sdo anomalias estruturais, funcionais e/ou bioquimico-
moleculares presentes ao nascimento, independentemente se detectadas nesse momento ou
ndo (Czeizel, 2005). Estima-se que cerca de 3 a 5% de todos 0s recém-nascidos Vivos
apresentem algum defeito congénito (Kalter e Warkany, 1983).

As anomalias congénitas tém impacto potencial no futuro da crianca afetada, da
familia da crianca e da comunidade a que esta pertence. Dependendo do tipo especifico da
anomalia congénita, as consequéncias podem variar enormemente. Muitas podem ser
corrigidas por cirurgia, mas, em outras, a correcdo completa pode ser impossivel e as
criancas afetadas podem ter limitacGes funcionais e deficiéncias variadas por toda a vida. A
medida do impacto na salde publica das anomalias congénitas, em prevaléncia,
mortalidade, morbidade e custos médicos, é importante quando tentamos expor aos gestores
de politicas de saude a importancia destas condi¢des (Sever, 1994).

Nos paises desenvolvidos, a diminuicdo da taxa de mortalidade infantil no primeiro
ano de vida, bem como da natimortalidade, devido ao controle das doengas infecto
contagiosas e melhor assisténcia pré-natal, fez com que as anormalidades congénitas
assumissem o primeiro lugar como causa de morte nesse periodo da vida (ICBDMS, 2003).
Penchaszadeh (1993) relata que estudos de morbidade em centros de atencdo terciaria de
algumas grandes cidades latino-americanas demonstraram que as anomalias congénitas por
causas genéticas representam 10-25% das internacgdes de criancas. As anomalias congénitas
sd0 a 6% causa de anos potenciais de vida perdidos antes dos 65 anos, nos EUA (CDC,
1993).

O Brasil apresenta uma heterogeneidade no que se refere as taxas de mortalidade
infantil nas diferentes regides: em algumas areas séo similares aos paises subdesenvolvidos
e em outras, como alguns municipios da regido Sul e Sudeste, as taxas se assemelham as
dos paises desenvolvidos em conseqiiéncia da melhoria dos programas basicos de saude e
das condicGes socioecondmicas. Segundo as Ultimas estatisticas disponiveis, as anomalias
congénitas ocupam o terceiro lugar como causa de mortalidade nos menores de um ano e

nas regides Sul e Sudeste, o primeiro lugar (http://www.datasus.gov.br).
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Estima-se que aproximadamente metade das anomalias congénitas sdo preveniveis
(Czeizel et al., 1993). Assim, a prevencao primaria de anomalias congénitas aparece como
um problema emergente em nosso meio para a melhoria das condicGes de saude.

A prevencdo priméria das anomalias congénitas s6 é possivel se o fator causador
que induz o defeito é conhecido e a exposicdo passivel de ser prevenida antes da
concepcao. O objetivo principal da vigilancia das anomalias congénitas ¢ o de detectar
mudancas na magnitude das prevaléncias ao nascimento de uma anomalia especifica ou um
padrdo de anomalias que possam indicar a presenca de novos provaveis fatores causais
(Castilla e Peters, 1992).

Os estudos sobre teratogenicidade sdo complexos, levando-se em conta que existem
cerca de cinco milhdes de agentes ambientais aos quais podemos estar expostos, mas
apenas cerca de 1.500 foram testados em animais e pouco mais de 40 séo
comprovadamente teratogénicos para a nossa espécie (Shepard, 1992). Esse pequeno
numero se deve principalmente as dificuldades de investigacdo de teratogenicidade nos
humanos.

No Brasil, ainda séo escassos 0s estudos visando identificar riscos teratogénicos
potenciais aos quais a nossa populacdo possa estar exposta. O episédio mais conhecido
ocorreu no inicio dos anos 80 em Cubatdo, SP, uma das areas de maior indice de poluicéo
do mundo. Em 1990, um estudo foi iniciado pelo ECLAMC com o objetivo de averiguar a
existéncia de um cluster geografico para anormalidades congénitas naquele municipio. Os
resultados publicados em 1994 afastaram a suspeita, levantada pelos meios de
comunicagdo, de uma elevada taxa de anencefalia, anomalias de tubo neural ou outras
malformacdes maiores (Monteleone-Neto e Castilla, 1994).

Foram publicados numerosos estudos sobre possiveis associagfes entre exposicao
materna e/ou paterna e anomalias congénitas (Batra et al., 2007; de Lima e Schuler-Faccini,
2003; Gilbreath e Kass, 2006; Torfs et al.,, 1996). Estudos clinicos randomizados
geralmente sdo impossiveis de serem realizados para o estudo da teratogenicidade.
Portanto, os estudos sdo principalmente do tipo caso-controle, de coorte ou transversais de
base populacional. Um dos maiores problemas nestes estudos é a mensuracao acurada das
exposicdes, pré-concepcionais e gestacionais, que se relacionam as anomalias congénitas.
Além disso, considerando que tipos especificos de anomalias congénitas sdo eventos raros e
que um teratégeno dificilmente aumentara o risco para varios tipos de anomalias, para

detectar um aumento no risco de determinada anomalia, um grande nimero de individuos
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deve ser estudado. Neste contexto, sdo necessarios estudos de base populacional, com
informacao detalhada sobre exposicdes e desfechos. No Brasil, 0 SINASC pode fornecer as
informacdes sobre a ocorréncia de casos de anomalias congénitas provendo uma base para

a realizacdo destes estudos.

2. Sistemas de Vigilancia Epidemioldgica de Malformacdes Congénitas

O episddio da talidomida nos anos 60 estimulou a criagdo de uma série de
programas de vigilancia epidemiolédgica de anomalias congénitas no mundo. Assim foram
estabelecidos: em 1961, na Republica Tcheca, em 1963, na Finlandia, 1964 na Inglaterra e
Pais de Gales, 1964 na Suécia e em 1966 em Alberta, no Canada. O registro da British
Columbia, no Canada ja existia desde 1952. Em 1967, trés outros programas iniciaram suas
atividades: em Atlanta, nos EUA; na Noruega e na América Latina. A partir de 1974 com a
fundacdo da ICBDMS (International Clearinghouse for Birth Defects Monitoring Systems)
foi possivel estabelecer o compartilhamento e disseminacdo da informacéo entre estes e
outros programas (Botto et al., 2006).

Os motivos para a implementacdo de um programa de vigilancia epidemioldgica em
anomalias congénitas em um determinado local séo varios, considerando que os dados
coletados podem servir de base para uma série de acbes em salde publica e estudos
epidemioldgicos. O objetivo principal é o de obter a prevaléncia das anomalias congénitas
numa determinada populacdo e observar mudangas nas suas tendéncias. A vigilancia
epidemioldgica de anomalias congénitas fornece a base da informacao necessaria para que
através de estudos epidemiologicos sejam investigadas as causas ou fatores de risco como
drogas, fatores nutricionais, exposicdes ambientais, doencas maternas e fatores genéticos
relacionadas as anomalias congeénitas. Isto é especialmente importante porque a etiologia é
desconhecida para a maioria das anomalias congénitas (Watkins et al., 1996). No entanto,
os dados gerados por estes sistemas tém sido usados progressivamente para outros fins tais
como planejamento de servicos de saude para portadores destas condi¢des, identificacdo e
encaminhamento de criangas para servi¢os adequados de atencdo a saude e avaliacdo de
programas de prevencdo de anomalias congénitas (Cabana et al., 1999). Assim como em
outros sistemas de vigilancia epidemiologica, a vigilancia das anomalias congénitas
também tem como objetivo a prevencdo primaria das mesmas, assim como a prevencao

secundaria de deficiéncias.
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Além dos diferentes objetivos determinados por cada programa, a heterogeneidade
dos cenarios politico e socioecondémico de cada local e a disponibilidade de recursos,
determinam os métodos de coleta de dados, ou seja, ndo existe um modelo Unico ou mais
adequado de programa de vigilancia epidemioldgica (Castilla e Peters, 1992). O programa
pode funcionar com busca ativa ou passiva de casos, base populacional ou hospitalar,
coletar informacdes sobre exposicao, utilizar fonte de dados maltiplas ou unica.

A definicdo de caso deve ser claramente delineada e estar de acordo com o0s
objetivos propostos pelo programa. As caracteristicas das criangas e 0s tipos de anomalias
congénitas que serdo incluidas devem estar bem definidas. Em relagdo as caracteristicas da
crianca deve ser definido, por exemplo, se serdo os nascidos vivos, Obitos fetais e/ou
abortos, se somente casos detectados ao nascimento ou se haverd idade méaxima para
inclusdo no programa (NBDPN, 2004). Numa defini¢do geral, o termo anomalia congénita
abrange diversas condic¢fes incluindo malformacfes fisicas, deficiéncias sensoriais,
anormalidades  cromossOmicas, erros do metabolismo e anormalidades do
neurodesenvolvimento. No entanto, de modo geral, os programas de vigilancia
epidemioldgica de anomalias congénitas monitoram as anomalias estruturais e genéticas.
Em relacdo ao tipo de anomalia, deve ser decidido se serdo incluidas todas as anomalias
congénitas (incluindo até variantes da normalidade) ou somente anomalias maiores.

Um outro aspecto importante é a codificacdo, componente essencial de um
programa de vigilancia epidemioldgica. A codificacdo inadequada pode levar a
interpretacdes equivocadas de mudangas de prevaléncias e causar falsos alarmes como ja
relatado por Cuniff et al (1994). Nesse estudo, foi observado que 31% dos casos,
codificados como agenesia renal, haviam sido erroneamente classificados, levando a uma
superestimacdo desta condicdo. Em outro estudo, a investigacdo de um aumento
significativo da prevaléncia de onfalocele (defeito abdominal) na Holanda mostrou que 0s
erros de codificagdo foram a causa desse aumento; quando os casos foram reclassificados
ndo foi confirmado o aumento significativo da freqiéncia desta anomalia (Reefhuis et al.,
1999). Independente da classificacdo escolhida pelo sistema de vigilancia epidemiolégica
para a codificacdo dos casos, CID-10, CID-10 modificada pela British Pediatric
Association ou classificacdo propria, espera-se que esta seja suficientemente especifica e
que permita a comparabilidade dos dados com outros sistemas.

Avaliar a cobertura e qualidade dos dados de um sistema de informacdo é uma

atividade essencial para a interpretacdo das informagdes geradas pelo sistema. A cobertura
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de um sistema nunca é 100%, porque algumas anomalias congénitas sdo dificeis de serem
identificadas, como por exemplo, a agenesia renal unilateral; aléem disso, aquelas presentes
em abortos espontaneos ou Obitos fetais precoces, geralmente ndo sdo notificadas
(Hemminki et al., 1993). A cobertura pode ser melhorada usando-se fontes multiplas de
informagdo, no entanto o tempo adicional envolvido pode reduzir a efetividade do processo
de monitoramento. Comparacg6es de varias fontes de dados apontam para o fato que mesmo
as anomalias congénitas diagnosticadas precocemente e anotadas em prontuario podem néo
ser incluidas em registros de malformacGes ou outros sistemas de informacdo em salde
(Hexter et al., 1990; Olsen et al., 1996; Piper et al., 1993; Wang et al., 2005). A
padronizacdo dos métodos de coleta, codificacdo e analise, com manuais de procedimento,
controle de qualidade periodicos e capacitacdo de todos os profissionais envolvidos sdo
essenciais para o bom funcionamento de um programa de vigilancia epidemioldgica e para
a obtencdo de dados de qualidade pelo mesmo.

Na vigilancia epidemiologica das anomalias congénitas o0 monitoramento da
distribuicdo e a identificacdo de mudancas na prevaléncia das anomalias congénitas podem
indicar novas exposi¢Oes a teratdgenos. Esta vigilancia é baseada em comparacGes
temporais e regionais e, para ser utilizavel requer informagdes de qualidade, ou ao menos,
com proporcdes semelhantes de subnotificagdo no tempo e no espaco. O monitoramento
implica em um sistema nédo s6 de informacgdo, mas também de decisdo. O monitoramento
ndo sO observa a ocorréncia dos fenbmenos, como desencadeia medidas de controle cada

vez que o observado escapa aos padrdes preestabelecidos (Castilla et al., 2001).

3. Sistema de Informacoes sobre Nascidos Vivos (SINASC)

O conhecimento do nimero de nascidos vivos em uma populacdo, de uma area, em
um periodo de tempo, € imprescindivel, pois 0 mesmo é componente de varios indices e
coeficientes, além de fundamentar o planejamento de agdes na area materno-infantil
(Mello-Jorge et al., 1995). Na década de 70, as informacdes sobre nascimentos e Gbitos no
Brasil, eram coletadas junto ao Registro Civil e analisadas e divulgadas pelo IBGE.
Contudo, os dados disponibilizados eram insuficientes para analisar a situacdo
epidemioldgica da populagdo. Em relagcdo aos nascidos vivos, por exemplo, faltavam dados
importantes para a area de salde, como os relativos a gravidez e ao parto, as condi¢des da

crianga ao nascer, caracteristicas da mde como sua idade e paridade (Mello-Jorge et al.,
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2007). Dessa forma, o Ministério da Saude desenvolveu e implantou dois grandes sistemas
de informacdo em salde de abrangéncia nacional: o Sistema de Informacgdes sobre
Mortalidade (SIM), em 1975, e o SINASC, em 1990. Os sistemas de informacdo em saude
implantados no Brasil nas trés dltimas décadas tém ampliado sua cobertura e se
consolidado, principalmente em resposta aos investimentos do Ministério da Saude. Sua
crescente utilizacdo, tanto pelos servicos de saude quanto para fins académicos, também
incentivou os perceptiveis avancos observados nessas bases de dados.

O SINASC desenvolvido a semelhanca do SIM, ndo s6 tem o objetivo de
contabilizar o nimero de nascimentos em todo o territorio nacional, mas também de coletar
dados epidemiologicos que permitam identificar as criangas que nascem com risco de vida,
e intervir com maior rapidez para prevenir e até controlar os fatores de risco (Mello-Jorge
et al., 1993). O SINASC néo foi introduzido de forma homogénea em todo o pais. Sua
implantagdo ocorreu de forma gradual entre as Unidades da Federagdo. Desde 2004, o
SINASC esta implantado em todos os estados brasileiros e as informagdes sdo divulgadas
pela pagina eletrénica do Departamento de Informacéao e Informatica do SUS no Ministério
da Saude (http://www.datasus.gov.br), sendo disponiveis por municipio em um prazo de,
no maximo, dois anos apds sua ocorréncia.

O SINASC tem variaveis importantes, como: idade da mée, sexo do recém-nascido,
peso ao nascer, duracdo da gestacdo, grau de instrucdo da mae, indice de Apgar, tipo de
parto, paridade, estabelecimento onde ocorreu o parto e municipio de origem da mae. Com
a implantacdo do SINASC, dispde-se em nivel municipal e com frequéncia anual, ndo
apenas de informagBes sobre nascimentos ocorridos no ano, mas também de informacdes
sobre as mées, as caracteristicas do parto e da gravidez, assim como dados do recém-
nascido. Dessa forma, € possivel obter um panorama epidemiologico mais detalhado e
espacialmente desagregado das condi¢des de salide materno-infantil. Além disso, como
muitas dessas informages também estéo registradas na Declaracéo de Obito (DO) torna-se
possivel a obtencdo de coeficientes especificos de mortalidade infantil, necessarios para
analises mais minuciosas, na area de saide materno-infantil. As informacdes do SINASC
tém sido utilizadas de forma intensiva e com diferentes finalidades tais como: obtengéo de
indicadores de saude, estudos epidemioldgicos e atividades de vigilancia a satude (Mello-
Jorge et al., 2007).

O SINASC tem como instrumento de coleta de dados a DN (Anexo 1), que se

constitui em um documento individualizado e padronizado de abrangéncia nacional. A DN
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deve ser preenchida nos estabelecimentos de salde para aqueles nascimentos vivos ali
ocorridos ou para aqueles que, ocorridos em outro local, tenham tido atendimento imediato
nessa instituicdo e, ainda, para os nascimentos domiciliares, nos Cartorios de Registro
Civil, no momento do registro (FUNASA, 200l1a). Esta concepg¢do de sistema de
informagdo apresenta a grande vantagem de utilizar documentos individualizados
preenchidos nos préprios servicos de salde, evitando possiveis distor¢oes e erros de
transcricdo de dados (Baldijao, 1992). O fluxo de encaminhamento da DN, bem como
normas quanto ao seu preenchimento e o processamento das informacdes sédo propostos
pelo Ministério da Salde e estdo contemplados nos manuais de procedimentos e
preenchimento da DN (FUNASA, 2001a; FUNASA, 2001b).

O documento € apresentado em trés vias com finalidades diferentes. A primeira
destina-se a Secretaria Municipal de Saude e tem a finalidade estatistica; a segunda destina-
se a familia para posterior apresentacdo ao Cartorio, no momento do registro do
nascimento. A terceira via, serd arquivada no estabelecimento de saide onde ocorreu o
parto com a finalidade de ser utilizada também para a localizacdo das puérperas e dos
recém-nascidos, visando o planejamento de acgBes especificas de saude. Em algumas
localidades, onde ha uma maior integracdo entre a rede hospitalar e a rede basica de salde,
vem funcionando um fluxo alternativo proposto pelo proprio Ministério da Saude, no qual
0 hospital onde ocorreu o parto remete a terceira via da DN diretamente as unidades de
salde, objetivando uma efetiva vigilancia de recém-nascido de alto risco (FUNASA,
2001a). O processamento dos dados e analise de consisténcia do SINASC é de
responsabilidade dos 6rgdos municipais de estatistica (Secretarias Municipais de Saude),
sendo enviados, posteriormente, ao Ministério da Salde para a consolidacdo dos dados em
nivel nacional e publicacdo pelo DATASUS.

Com o SINASC, abriu-se a possibilidade de realizagdo de estudos com bases
populacionais, tornando-se, entretanto, importante avaliar o seu grau de cobertura dos
eventos estudados, bem como a acurécia das informacdes registradas na DN.

Segundo as estimativas da Rede Interagencial de Informacbes para a Salde
(RIPSA), o SINASC apresenta cobertura crescente de eventos no pais. A razdo entre o
nimero de nascidos vivos captados pelo sistema e aquele obtido por meio de estimativas
com base em dados censitarios e de pesquisas amostrais pelo IBGE situava-se em torno de

90%, entre 1999 e 2001. No entanto, a cobertura ainda é deficiente em alguns Estados do
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pais, sendo menor de 80% em Tocantins, Ceara, Paraiba, Pard e Alagoas no ano de 2002
(Romero e Cunha, 2007).

O estudo de Mello-Jorge et al. (1993) que procurou avaliar o SINASC em cinco
municipios paulistas, concluiu que variaveis, como, por exemplo, 0 peso ao nascer,
apresentavam excelente completude e elevado grau de concordancia com os dados
registrados nos prontuarios médicos. Almeida et al. (2006) em investigacao realizada na
regido Sul do Municipio de Sado Paulo avaliaram a confiabilidade e validade das
informagdes das DN. Nesse estudo, as informagOes referentes a paridade materna e
presenga de anomalias congénitas mostraram elevada auséncia de registro, enquanto que o
peso ao nascer e o tipo de parto foram bem identificados pela DN. No estudo realizado por
Theme Filha et al. (2004) para avaliar a cobertura e a confiabilidade do SINASC no
Municipio do Rio de Janeiro verificou-se excelente cobertura dos nascimentos hospitalares
(96,5%). As varidveis que apresentaram maiores concordancias (kappa acima de 0,90)
foram sexo do recém-nascido, peso ao nascer, idade da mée, tipo de parto e tipo de
gestacdo. As variaveis: situacdo conjugal, instrucdo da mde e numero de consultas pré-
natais apresentaram indices de confiabilidade mais baixos (Kappa < 0,70). Ja no estudo
realizado no Maranhdo, a cobertura estimada do SINASC foi de 75,8%. As variaveis: peso
ao nascer, sexo, hospital de nascimento, tipo de parto e idade materna apresentaram boa
confiabilidade, no entanto, a taxa de prematuridade estava subestimada (1,7% comparada a
11,2%) (Silva et al., 2001).

O estudo de Romero e Cunha (2007) avaliou a qualidade da informagéo do SINASC
quanto a clareza metodoldgica da documentacdo, consisténcia e completude do
preenchimento para o pais, grandes regides e Unidades da Federacdo, no ano 2002.
Mostrou-se que o SINASC possui boa completude de preenchimento e consisténcia da
informacgdo na maioria das varidveis; porém, observaram-se sérios problemas de qualidade
nas variaveis sobre filhos anteriores e ocupacéo.

Para que os dados relativos a um agravo possam ser processados, é necessaria sua
homogeneidade, para isso devem ser estabelecidos critérios de definicdo de caso com o
objetivo de tornar o mais uniforme possivel a entrada de casos no sistema de informacéo. O
uso de uma definicdo consistente de caso € fundamental para obter informacdo de
qualidade. A pouca clareza metodologica do manual de preenchimento do SINASC e a
heterogeneidade de profissionais responsaveis pelo preenchimento da DN sdo alguns dos

fatores apontados como possiveis causas da baixa qualidade de algumas informacdes. O
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Ministério da Saude preconiza que a DN deve ser preenchida por médico, por membro da
equipe de enfermagem da sala de parto ou do bercario, ou por outra pessoa previamente
capacitada para tal fim (FUNASA, 2001a). Assim sendo, o preenchimento desse
documento é realizado por uma diversidade de funcionarios, como obstetras, pediatras,
enfermeiros assistentes da sala de parto, estagidrios, auxiliares de enfermagem,
funcionarios administrativos, entre outros, muitos dos quais ndo receberam capacitacao

para desenvolver esta funcao.

3.1 Sistema de Informacédo sobre Anomalias Congénitas no Brasil -Campo 34

A modificacdo da DN, a partir de janeiro de 1999, com a introducdo de um novo
campo de registro obrigatorio, 0 Campo 34, permitiu o registro de forma sistematica dos
defeitos congénitos no Brasil. A estrutura desse campo é composta por uma primeira parte
fechada (“Detectada alguma malformacéo congénita e/ou anomalia cromossémica?” Sim,
ndo, ignorada) e, uma segunda aberta, permitindo a descricdo do defeito congénito que, no
nivel central municipal, passa a ser codificada e gravada segundo a Classificacdo
Internacional de Doengas (CID-10). Este campo da DN, assim como todos os outros, pode
ser preenchido por médico, por membro da equipe de enfermagem da sala de parto ou do
bercario, ou por outra pessoa previamente capacitada para tal fim (FUNASA, 2001a).

Este € o primeiro sistema de informacdo nacional para este tipo de doencas de que
se tem conhecimento em um pais em desenvolvimento, excluindo sistemas que ndo sdo de
base populacional ou sistemas regionais.

Essa informacdo permite manter uma observacdo permanente das taxas de
prevaléncia ao nascimento de malformacGes por tipo especifico, por unidades geogréaficas
(municipio, estado, regido) e de tempo (més, ano, tendéncias seculares) com um sistema de
alerta epidemioldgico de base populacional nacional. Esses dados oferecem freqliéncias de
base para derivar valores esperados e valores observados capazes de identificar em curto
prazo, eventuais epidemias produzidas pela introducdo de novos teratdgenos, como por
exemplo: misoprostol (Cytotec) (Castilla e Orioli, 1994; Orioli e Castilla, 2000), pela
generalizacdo do uso de teratdgenos conhecidos, exemplo: talidomida (Castilla et al., 1996;
Schuler-Faccini et al.,, 2007), assim como contaminantes ambientais de acéo
geograficamente localizada, exemplo: Cubatdo (SP) em 1978 (Monteleone-Neto e Castilla,
1994), Goiania (GO) (Nenot, 1990) em 1987 e Cacapava (SP) (Dutra, 1996) em 1988.
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Poucos estudos de avaliacdo da qualidade das informacdes das anomalias
congénitas foram conduzidos até 0 momento neste sistema de informacé@o. No estudo de
Almeida et al (2006), em Sao Paulo, o campo 34 apresentava informacdo ausente em cerca
de 30% das DN e em 11,7% no estudo de Theme Filha et al. (2004).

Um estudo realizado no municipio do Rio de Janeiro, que avaliou a ocorréncia de
defeitos congénitos, com base no SINASC, por meio de um estudo descritivo constatou
uma prevaléncia de defeitos congénitos de 0,83% nos nascidos vivos para o periodo de
2000 a 2004 (Guerra et al., 2008b). No entanto, um estudo com amostra de 9.386 puérperas
do mesmo municipio, no periodo de 1999 a 2001 encontrou uma prevaléncia de 1,7%. Os
dados neste estudo foram coletados através de entrevistas com as mdes, no pos-parto
imediato, assim como consulta aos prontudrios das puérperas e dos recém-nascidos (Costa
et al., 2006). Essa diferenga nas prevaléncias encontradas pelos dois estudos, mesmo
avaliando periodos distintos, sugere uma subnotificacdo, nesse municipio, dos casos de
anomalias congénitas no SINASC.

No Unico estudo em que se avaliou a confiabilidade das informacdes sobre defeitos
congénitos do SINASC, verificou-se um percentual de concordancia acima de 50% nas
anomalias congénitas dos aparelhos digestivo, urindrio e osteomuscular, 6rgaos genitais e
de anomalias cromossdmicas. O indice kappa ajustado pela prevaléncia variou com
melhores resultados nos aparelhos osteomuscular, genito-urinario, digestivo e as anomalias
cromossOmicas e 0s piores nos sistemas nervoso central e cardio-circulatdrio,
malformacdes congénitas da face, olhos pescoco e orelhas e fendas labio-palatinas. E
importante salientar que esse estudo avaliou somente o municipio do Rio de Janeiro
(Guerra et al., 2008a).

A variavel “presenca de anomalia congénita” do recém-nascido foi introduzida
apenas na ultima versdo da DN, o que pode explicar, em parte, sua elevada auséncia de
registro. Watkins et al. (1996), em um estudo realizado na Georgia, Estados Unidos,
encontraram menor notificacdo nos certificados de nascimento que nos prontuarios
hospitalares para as anomalias congénitas, sendo que o registro era mais fregliente para as
anomalias congénitas mais facilmente identificaveis (alteracfes externas ou internas
graves).

Outras variaveis que podem influenciar no seu preenchimento sdo: 0 momento em
que sdo registradas as informacdes nas declaracbes de nascido vivo (se estas sdo

preenchidas logo apds o parto ou sdo preenchidas depois, com base nos dados existentes
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nos prontuarios médicos). Podem existir também diferencas em relacdo a quem efetua o
registro dos dados, como por exemplo, se € o pediatra, enfermeira ou o pessoal
administrativo do servico de arquivo médico. E, seguramente, existem diferencas na rotina
de registro de dados nos hospitais, dependendo se estes sdo universitarios, contratados pelo
SUS ou privados.

Em Porto Alegre, foi realizada uma avaliagdo da cobertura do Campo 34 no periodo
compreendido entre 2000 e 2004. Foi observada no primeiro ano (2000) uma importante
subnotificacdo das anomalias congénitas no SINASC, indicando a necessidade de se
investir esforcos para a qualificagdo no preenchimento desse campo. A partir dessa
observacao iniciou-se um programa de educacdo e conscientizacdo da importancia do
Campo 34 em uma parceria entre Secretaria Municipal de Saude, Departamento de
Geneética do Hospital das Clinicas da Universidade Federal do Rio Grande do Sul e
ECLAMC nas maternidades do municipio. Nos anos seguintes observou-se um aumento
significativo da cobertura, de 1,1% para 1,5% (Leite, 2006).

4. Sistemas de Vigilancia Epidemioldgica de Malformacdes Congénitas na América
Latina - ECLAMC

Criado em 1967, o ECLAMC consiste de um estudo epidemioldgico de base
hospitalar, de busca ativa, visando ao registro de anomalias congénitas em nascidos vivos e
natimortos e a promocdo de politicas de salde para o estabelecimento de medidas
preventivas dessas anomalias do desenvolvimento. A participagio no ECLAMC ¢
voluntéria; profissionais interessados em participar entram em contato com a coordenagéo,
com sedes na Fundacdo Oswaldo Cruz (Rio de Janeiro) e no Centro de Estudios Médicos e
Investigaciones Clinicas (Buenos Aires) (Castilla e Orioli, 2004).

As anomalias congénitas maiores e menores diagnosticadas ao nascimento, em
criancas pesando 500g ou mais, sdo notificadas sistematicamente e descritas de acordo com
um manual de procedimentos, ademais sdao documentadas com fotos e radiografias sempre
que possivel. A coleta de dados pelos hospitais participantes pode ser realizada utilizando
uma de duas metodologias disponiveis. A primeira utiliza a metodologia “caso-controle”,
sendo definido como caso todo recém-nascido examinado que seja portador de anomalia
congénita. O controle de cada caso é o proximo recém-nascido vivo, sem anomalia

congénita e do mesmo sexo, nascido no mesmo hospital. A mesma ficha é usada para casos



25
e controles, com 50 variaveis de possiveis fatores de risco. A informagdo é coletada por
entrevista com a mae durante o puerpério por um profissional capacitado e exame fisico do
recém-nascido. A segunda modalidade denominada “monitor” utiliza a mesma definicdo de
caso, no entanto, ndo existe a presenca de um grupo controle e as varidveis registradas,
além da descricdo da anomalia congénita, sdo apenas: sexo, nascido vivo ou morto, peso ao
nascimento, parto gemelar, idade materna, ordem de nascimento e Obito antes da alta, se
houver (Castilla e Orioli, 2004).

Todas as anomalias sdo codificadas em nivel central usando um cédigo préprio de 6
digitos. Informacdes sobre idade materna, sexo, peso ao nascimento e tipo de gestacdo de
todos os recém-nascidos sdo coletadas por meio do Informe Mensal de Nascimentos (IMN)
(Castilla e Orioli, 2004).

A rede ECLAMC em 2004 era constituida de 100 hospitais, 16 destes no Brasil. A
rede atual (2009) é constituida de 120 hospitais, 32 destes no Brasil, e 0s demais na
Argentina, Chile, Bolivia, Peru, Equador, Uruguai, Coldmbia e Venezuela. O nimero de
recém-nascidos vivos avaliados € de aproximadamente 200.000 por ano. Esse sistema, na
auséncia de outros especificos, cumpre o papel de unica fonte de informagdo para a
vigilancia epidemioldgica desta morbidade e representa uma base de dados
epidemioldgicos de qualidade. Entretanto, € importante destacar a cobertura reduzida deste
estudo, que atinge cerca de 2% dos nascimentos do pais, assim como o fato de que as

informacdes geradas sdo de base hospitalar, e ndo populacional.

5. Estudos de qualidade de dados

A completude dos dados em um sistema de informacdo € um atributo de extrema
importéncia. Somente uma elevada completude pode assegurar de que as prevaléncias
estimadas sdo préximas aos valores reais. No entanto, ainda que esta seja uma condicao
necessaria, ela ndo é suficiente para atender as crescentes exigéncias relativas a qualidade
dos sistemas de informacdo em saude. Inicialmente, os estudos destinam-se a avaliacdo da
completude dos dados, evoluindo para avaliagdo de sua confiabilidade, por meio da
concordancia dos registros com outras fontes de dados e estudos de validagdo que adotam
uma fonte de dados como padrdo-ouro permitindo obter medidas de sensibilidade,

especificidade e, quando apropriado, valores preditivos.
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A avaliacdo da qualidade das informac6es das anomalias congénitas no SINASC diz
respeito aos dados que constam na declaracdo de nascido vivo e séo digitados formando o
banco de dados do SINASC. Portanto, na analise desta informacdo, deve-se considerar o

preenchimento da DN, erros diagndsticos e erros de codificacdo dos dados para o SINASC.

5.1. Validade

“Validade é o grau em que um instrumento mede o que se propde a medir” (Kelsey,
1996), ou seja, refere-se “ao grau em que o instrumento é apropriado para medir o
verdadeiro valor daquilo que é medido, observado ou interpretado”, informando “quanto o
resultado final reflete a real situagéo, ou seja, se o resultado pode ser aceito como expressdo
da verdade ou quanto dele se afasta” (Pereira, 1999). Existem diversas classificacdes dos
tipos de validade na literatura. Segundo Streiner e Norman (2008), “validade” é um
constructo unitario com diferentes tipos de testes de validade: validacdo de conteldo,
validacao de constructo e validacéo de criterio.

A validacdo de critério € um modo de avaliar a validade de um instrumento através
da sua comparacdo com um critério bem definido e que é assumido como perfeitamente
valido, o chamado padrdo-ouro (Streiner e Norman, 2008). Geralmente a validacdo de
critério é dividida em dois tipos: concorrente e preditiva. Na validagdo concorrente, a
aplicacdo dos dois instrumentos, 0 novo e 0 padrdo, ocorre simultaneamente; ja na
validacao preditiva, os resultados do instrumento padrdo s6 estardo disponiveis no futuro
(Streiner e Norman, 2008).

Quando a escala de classificacdo utilizada para analise é dicotdmica, a validade de
critério pode ser expressa, quantitativamente, pela sensibilidade, especificidade e valores
preditivos positivo e negativo.

A sensibilidade é a capacidade que o teste apresenta de detectar individuos
verdadeiramente positivos, ou seja, diagnosticar corretamente os doentes. Portanto, quanto
menor a proporc¢éao de falsos negativos, maior é a sensibilidade do teste. A especificidade é
a capacidade que o teste tem de detectar os verdadeiros negativos, isto é de diagnosticar
corretamente os individuos sadios. Portanto, quanto menor a proporcéao de falsos positivos,
maior € a especificidade do teste. O valor preditivo positivo € a proporcdo de doentes entre
0s considerados positivos ao teste. O valor preditivo negativo € a proporc¢éo de sadios entre

0S negativos ao teste (Pereira, 1999).
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A sensibilidade de um programa de vigilancia epidemioldgica é definida como a
proporcao dos casos ocorridos na populacdo que o programa tem capacidade de detectar
(Medronho, 2004; NBDPN, 2004). O valor preditivo positivo se refere a proporcdo de
casos identificados como positivos que sdo de fato positivos. Sensibilidade e especificidade
séo propriedades inerentes ao teste e ndo variam substancialmente a ndo ser por mudancas
na técnica, por erros na sua aplicagcdo ou composicdo do grupo populacional em relacdo ao
espectro da condicdo em estudo (gravidade, estadio, duracdo). O mesmo ndo ocorre com 0S
valores preditivos do teste, que sdo determinados pela sensibilidade e especificidade do
teste e também dependem da prevaléncia do evento na populacdo em que esta sendo
testada.

Fatores que influenciam a sensibilidade dos programas de vigilancia epidemioldgica
de anomalias congénitas estdo relacionados com a definicdo da populagdo em que o
desfecho € avaliado quanto ao produto gestacional (nascidos vivos, oébitos fetais,
interrupcdes da gestacdo), quanto a idade gestacional (termo, gestacbes com mais de 20
semanas, todas as gestacfes), quanto a idade da crianca quando a anomalia congénita é
diagnosticada (pré-natal, periodo neonatal, primeiro ano de vida, qualquer idade) e quanto
a0 método utilizado para a identificacio dos casos (NBDPN, 2004). E importante ressaltar
que dificilmente um programa alcancara sensibilidade de 100%, no entanto, mesmo que o0
programa ndo detecte 100% dos casos ocorridos ele pode continuar sendo Util para
acompanhar tendéncias (Medronho, 2004).

Variacbes no curso natural de algumas condi¢fes pré-natais necessitam de
confirmacdo poés-natal a fim de evitar a inclusdo de falso-positivos diminuindo a
especificidade do sistema (NBDPN, 2004). Por exemplo, algumas condicdes identificadas
no periodo pré-natal pela ultrassonografia, como o cisto do plexo cordide ou a pielectasia
renal, frequentemente se resolvem espontaneamente, e, portanto necessitam da realizagéo
poés-natal de ultrassonografia para confirmacdo de diagndstico. Do mesmo modo, a
persisténcia do canal arterial pode ser normal em um recém nascido pré-termo ou no
primeiro dia de vida. A inclusdo de todos os casos desta condi¢do sem considerar a idade,
gestacional ou pos-natal, pode acarretar na inclusao de casos falso-positivos.

A medida da validade de um sistema de vigilancia epidemioldgica requer coleta ou
acesso a dados geralmente externos ao sistema para determinar a freqiiéncia verdadeira da

condicdo na populacdo sob vigilancia. Exemplos de fontes de dados utilizados para avaliar
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a validade de um sistema de informacao ou programa de vigilancia epidemiolégica incluem
prontuarios, fichas de laboratorio e dados de registros (Pereira, 1999).

Na pratica, a escolha do padrdo ouro é uma questdo delicada, uma vez que a
verdade nem sempre pode ser obtida com absoluta seguranca. Por isso, € comum utilizar-se,
como exame de referéncia indicador da verdade, uma bateria exaustiva de testes
complementares ou repetidos ou, ainda, 0 melhor teste conhecido. A aplicacdo deste exame
de referéncia ¢é, em geral, de alto custo e, portanto, as avaliacdes de validade de um teste
sdo feitas em amostras pequenas, em estudos especialmente delineados para este fim
(Streiner e Norman, 2008).

As informacg6es dos prontudrios hospitalares sdo frequentemente utilizadas como
referéncia para a avaliacdo dos sistemas de informacdo em salde, tanto em estudos
nacionais como internacionais. No entanto, o uso de prontuarios, que ndo sdo
primariamente preenchidos com o objetivo de pesquisa, pode ser problematico,
considerando que estes ndo sdo totalmente padronizados e, portanto, freqlientemente
informacBes importantes para o estudo em si podem ndo estar presentes (Szklo e Nieto,
2000). Outras fontes de dados utilizadas s&o entrevistas individuais, registros de agravos
(cancer, anomalias congénitas), dados laboratoriais e estudos de base populacional. A
escolha da fonte de dados que sera considerada como padrdo-ouro depende da variavel em
estudo (Almeida et al., 2006). Por exemplo, para peso ao nascer, o prontuario geralmente é
a fonte mais adequada, ja para a variavel “nimero de consultas pré-natais”, a entrevista

individual pode ser mais fidedigna (Almeida et al., 2006; Piper et al., 1993).

5.2. Confiabilidade

A confiabilidade “é a consisténcia ou reprodutibilidade de resultados quando a
medicdo ou o exame se repete, em condicGes constantes” (Pereira, 1999). A comparagéo
entre valores obtidos por replicacdo de medidas feitas por uma mesma técnica permite
avaliar a confiabilidade ou repetibilidade desta técnica. As réplicas de medidas, nos
mesmos sujeitos, podem ser feitas pelo mesmo observador (concordancia intra-observador),
ou por observadores diferentes (concordancia interobservador). As comparagfes de
confiabilidade também podem ser feitas entre 0s resultados obtidos por técnicas diferentes,
mas que tem 0 mesmo proposito, nos mesmos individuos (Kelsey, 1996).

Ha diversas maneiras de verificar a confiabilidade de resultados entre leituras de um

mesmo evento, e assim, estimar o erro cometido na sua afericdo. O tipo de dado, se
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expresso sob a forma de categorias ou em medidas continuas, € um dos elementos que
determina a forma de analise de dados (Pereira, 1999). A avaliacdo da confiabilidade de
medidas em escala continua é realizada pelo desvio padrdo, por coeficientes de correlacédo e
coeficientes de variagdo. Para avaliar a confiabilidade de técnicas classificatorias, que
medem varidveis binarias, nominais ou categoéricas, utilizam-se indices chamados de
concordancia, dentre eles a concordancia observada e o indice de Kappa e, recentemente,
foram propostos modelos estatisticos de concordancia, tais como modelos log-lineares e
modelos de classe latente (Banerjee et al., 1999).

A concordancia observada mede a conformidade por meio de um indicador simples
que relaciona o total de concordancias observadas em relacdo ao total de observacoes.
Entretanto, a porcentagem global de concordancia ndo leva em consideracdo em que grau a
concordancia esperada ocorreu apenas por acaso (Kelsey, 1996). O indice Kappa mede a
concordancia entre técnicas ou observadores, levando em consideracdo a probabilidade de
se obter acordos simplesmente por acaso, ou seja, 0 indice kappa desconta no computo
final, a concordancia devida ao fator chance (concordancia esperada por acaso) (Cohen,

1960). Esta definicdo pode ser melhor compreendida pela formula:

onde p, € a proporcao de concordancia observada e p. é a concordancia por acaso, isto €, a
proporcao de concordancia ocorrida apenas por acaso. A estatistica Kappa € uma medida de
reprodutibilidade dos dados que possui alguns pressupostos tais como: independéncia entre
observados, independéncia entre observadores e independéncia entre as categorias de
escalas nominais mutuamente exclusivas e exaustivas (Cohen, 1960).

Tendo em vista que a estatistica Kappa ndo fornece informacdes a respeito da
estrutura de concordancia e discordancia, principalmente quando se trata de dados em
escala ordinal, os modelos estatisticos de concordancia foram propostos para lidar com esse
problema. Entretanto, em estudos com pequeno tamanho da amostra, ocorrem muitas
caselas da tabela com frequéncias baixas ou nulas, levando a problemas na estimativa dos
parametros dos modelos (Banerjee et al., 1999).

Uma dificuldade com os coeficientes de confiabilidade é que eles consistem de

apenas um numero que pode variar de “menos 1”7 a “mais 1”, ndo sendo possivel
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interpretacdes por senso comum. Para a interpretacdo de um dado valor de kappa,
classificacbes diversas foram propostas. A classificacdo de Landis e Koch (1977),
provavelmente, é a mais citada da literatura. No entanto, é importante notar que estas
classificagBes sdo arbitrarias; para qualquer valor de kappa, o grau de erro de classificacao,
que poderia resultar no uso do instrumento, dependera de outras circunstancias, tais como a
prevaléncia da condicdo e da distribuicdo das marginais (Szklo e Nieto, 2000).

O nivel de reprodutibilidade encontrado em investigacdes de laboratorio raramente
é obtido, em pesquisas clinicas e epidemiol6gicas. E comum, constatar-se que profissionais
experientes discordam entre si em questfes de diagndstico e classificagdo, um processo
com subjetividades, e por isto, suscetivel a interpretac6es discordantes (Pereira, 1999).

O nivel de reprodutibilidade depende do tipo de evento em questdo (observado),
mas também de numerosos fatores relacionados ao examinador (observador), ao
procedimento em teste (instrumento) e ao ambiente onde as observacbes sdo feitas.
Alteracbes em qualquer um destes elementos tendem a fazer variar o nivel de concordancia
entre duas mensuracges. Para elevar a reprodutibilidade, sdo essenciais: a clara defini¢do de
evento, regras inequivocas de mensuracdo e esquemas de classificacdo apropriados de
modo que todos os casos tenham, sem ambiguidade, local para serem colocados.

A sistematizacdo da coleta de dados, com passos definidos e ordenados de conduta,
tende a melhorar a qualidade da informacdo, e consequentemente, a concordancia dos
dados obtidos pelos profissionais. Mesmo com a ado¢do de sistematicas rigidas de
procedimento, no entanto, ocorrem discordancias entre profissionais competentes (Pereira,
1999). A conscientizagédo da existéncia de problemas com a reprodutibilidade faz com que
esta seja medida, que sejam refletidas as suas conseqliéncias sobre os resultados das
investigacdes e que sejam tomadas providéncias para manter a acuracia no mais alto grau

possivel (Pereira, 1999).
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I11- JUSTIFICATIVA

Estudos nacionais de avaliacdo da qualidade das informacGes mostram que o
SINASC apresenta boa completude de dados. No entanto, com relagdo as caracteristicas do
recém-nascido, a variavel presenca de anomalia congénita no recém-nascido foi introduzida
apenas na ultima versdo da DN (1999), fato que pode explicar, em parte, a elevada presenca
de registros desta variavel como ignorada.

Além disso, como toda implementacao recente, 0 Campo 34 deve ser validado com
outro instrumento considerado padréo-ouro para assegurar a qualidade da sua informacao.

O ECLAMC é o unico sistema de registro de anomalias congénitas no Brasil, sendo
que seus dados sdo obtidos por meio de busca ativa dos casos e sua codificacdo € realizada
por profissional capacitado, fornecendo informagdes acuradas. As equipes responsaveis
pelo ECLAMC e pelo SINASC, dentro de uma mesma unidade, ndo compartilhavam de
informacdes ao longo do processo de caracterizacdo das anomalias congénitas observadas,
até o ano de 2004, garantindo assim a independéncia das informacgfes obtidas nos dois
sistemas.

O presente estudo representa a oportunidade de se avaliar as informacdes referentes
a anomalias congénitas presentes na DN, usando como padrdo-ouro um sistema de registro
de anomalias congénitas. Este estudo consiste num primeiro passo para a implementacao de
mecanismos de controle de qualidade tanto no preenchimento como na codificacdo das
anomalias congénitas descritas. Tendo em vista 0 crescente aumento nas taxas de morbi-
mortalidade infantil por estas doencas, devido a reducdo de outras causas de mortalidade
infantil, estas informacdes sdo de suma importancia para avaliar a ocorréncia de anomalias
congénitas e, portanto iniciar o planejamento de politicas na éarea de vigilancia

epidemioldgica e assisténcia destas condi¢des no Brasil.
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IV- OBJETIVOS

Geral

Avaliar a qualidade das informacdes referentes as anomalias congénitas no Sistema de

Informacdes sobre Nascidos Vivos.

Especificos

e Auvaliar o grau de preenchimento do Campo 34 em relacdo a completude e
cobertura.

e Auvaliar a validade do diagnostico descrito de anomalia congénita.

e Avaliar a confiabilidade da codificacdo das anomalias congénitas.

e Auvaliar a validade do diagndéstico de anomalia congénita no ano de 2007 em relagdo
ao ano de 2004.
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V- METODOLOGIA

Tipo de estudo
Estudo de validade e confiabilidade, de base hospitalar, das informagdes sobre
anomalias congénitas no SINASC em unidades selecionadas.

Populagéo de estudo

A populacdo de estudo consistiu do conjunto de nascidos vivos em 2004 e 2007 em
oito hospitais: Maternidade Céandida Vargas, Jodo Pessoa (PB); Maternidade Climério de
Oliveira, Salvador (BA), Hospital das Clinicas da Universidade Federal de Minas Gerais,
Belo Horizonte (MG); Hospital dos Servidores do Estado de Séo Paulo, S&do Paulo (SP);
Hospital Centro de Assisténcia Integrada a Saude da Mulher, Campinas (SP); Maternidade
Carmela Dutra e Hospital Universitario da Universidade Federal de Santa Catarina,
Florianopolis (SC) e Hospital Darcy Vargas, Joinville (SC), num total de 27.945
nascimentos e 1.599 recem-nascidos com anomalias congénitas em 2004 e 25.905
nascimentos e 1.618 recém-nascidos com anomalias congénitas em 2007.

Os critérios utilizados para a selecdo das unidades foram: participagdo na rede
ECLAMC de janeiro a dezembro de 2004 e numero de nascidos vivos maior que 1.000 por
ano (hospitais com menos que 1.000 nascidos vivos ao ano teriam em torno de 20 a 30
casos de anomalias congénitas levando a instabilidade de propor¢des). Dos 16 hospitais
participantes do ECLAMC em 2004, trés foram excluidos porque intervengdes para a
melhoria da notificacdo de anomalias congénitas pela DN estavam sendo conduzidas desde
2001. Cinco outros hospitais foram excluidos por apresentarem menos de 1.000 nascidos

Vivos ao ano.

Estrutura da tese

Esta tese apresenta-se sob a forma de quatro artigos. Inicialmente, uma revisao dos
trabalhos da literatura permitiu conhecer em detalne os métodos de vigilancia
epidemioldgica em anomalias congénitas e os resultados de sua aplicacdo em diferentes
populacOes e contextos. Esta revisdo, juntamente com uma comparagéo entre a vigilancia
epidemioldgica em anomalias congénitas nos EUA e no Brasil constituem o primeiro
artigo, intitulado “Surveillance of birth defects: Brazil and the US”, aceito pelo Ciéncia e

Saude Coletiva, e aguardando publicagdo.
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Em uma primeira etapa, foi definido um estudo piloto para testar os instrumentos
reproduzindo os métodos a serem utilizados na coleta e analise dos dados (descritos a
seguir). Foi escolhido o Hospital Centro de Assisténcia Integrada a Saude da Mulher, em
Campinas (SP) para a realizagdo deste piloto. Os resultados constituem o segundo artigo
intitulado “Quality of Birth Defects Reporting in the Birth Certificate: A Brazilian
Reference Hospital Case Study”, aceito pelo Cadernos de Saude Publica e aguardando
publicacdo (Anexo 4).

Na segunda etapa, foi realizada a coleta de dados, em todos os hospitais
selecionados, nas respectivas secretarias de saude. Primeiramente, foi analisado (com base
nos dados da DN de cada unidade hospitalar e municipio selecionado, consolidados no
SINASC e disponibilizados no DATASUS, do ano de 2004) o perfil epidemioldgico para o
conjunto dos casos diagnosticados com anomalias congénitas segundo as variaveis: idade
materna; idade gestacional, tipo de gravidez, sexo, peso ao nascer, indice de Apgar e
diagnosticos de anomalias congénitas segundo a CID-10.

Posteriormente, com base nas DNs identificadas com anomalias congénitas em
2004 e as fichas do ECLAMC identificadas nas mesmas unidades, no mesmo periodo, foi
efetuada a analise de confiabilidade e validade das informagdes sobre anomalias congénitas
no SINASC. Para determinacdo da validade, os casos originarios do ECLAMC foram
pareados com as suas respectivas DN. A avaliacdo da validade de critério foi realizada pela
sensibilidade, especificidade, valor preditivo positivo e valor preditivo negativo. Para 0s
casos ndo notificados ao SINASC (C-34: “ndo”, “ignorado” ou em branco) ou notificados
pelo SINASC, mas ndo pelo ECLAMC, os prontuarios médicos foram revisados para a
avaliacdo do diagnostico descrito, ocasido do diagnostico e parte do prontuario onde foi
anotado. Para verificar a confiabilidade da codificacdo dos diagnosticos das anomalias
congénitas do conjunto das DNs realizada pelas Secretarias Municipais de Saude (SMS),
foi realizada uma nova codificagdo do Campo 34, efetuada por um profissional capacitado
do SINASC que desconhecia a codificacdo original da SMS. A confiabilidade foi aferida
pelo indice kappa e pelo percentual de concordancia simples entre os codificadores para
trés e quatro digitos da 10? Classificagdo Internacional de Doengas (CID-10). O terceiro
artigo, que sistematiza parte essencial de nossos achados, se intitula: “Validity and
Reliability of the Brazilian Birth Certificate for Birth Defects Data” e foi submetido ao

American Journal of Public Health.
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Na terceira e Gltima etapa, com o objetivo de avaliar a evolucdo da notificagdo das
anomalias congénitas pelo SINASC, uma comparacao, entre a notificacdo em 2004 e 2007
nos mesmos hospitais, foi realizada a luz das intervencdes realizadas pelos hospitais
selecionados e pelas respectivas secretarias municipais. As prevaléncias de anomalias
congénitas pelo ECLAMC e SINASC em 2004 e 2007 foram analisadas, assim como a
validade do SINASC, usando novamente 0 ECLAMC como padrdo-ouro nesta comparagao.
Além disso, as intervencdes realizadas pelos hospitais e secretarias de saide em relacédo a
notificacdo das anomalias congénitas pelo SINASC foram descritas. O artigo “Qualidade da
notificacdo de anomalias congénitas pelo SINASC: estudo comparativo nos anos 2004 e
2007” resultante desta analise ainda sera submetido para publicacao.
Aspectos éticos

Os procedimentos do estudo foram desenvolvidos de forma a proteger a privacidade
dos individuos, o sigilo das informacdes e dos dados de identificacdo coletados, sendo a
divulgacdo dos resultados referenciada a amostra.

A estruturacdo e planejamento do estudo seguiram as normas dispostas na
Resolugdo 196/96 do Conselho Nacional de Etica em Pesquisa.

O projeto foi analisado pelo Comité de Etica em Pesquisa da Escola Nacional de
Salde Pdblica (Parecer n°® 29/07, CAAE: 0029.0.031.000-07), do Centro de Atencdo
Integrada a Saude da Mulher da Universidade Estadual de Campinas (Parecer n° 033/2007),
da Secretaria Municipal de Salde de Sdo Paulo (Parecer n° 213/08, CAAE:
0126.0.162.000-08), da Secretaria Municipal de Saide de Belo Horizonte (Parecer n°
078/2008), do Hospital de Clinicas da Universidade Federal de Minas Gerais e da

Maternidade Climério Oliveira e considerado aprovado.
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Abstract

Birth defects impact on society has increased substantially over the last decades in
countries where the reduction of infant mortality by other causes has occurred. Birth defects
surveillance represents an important source of information for planning in health policies
and resource allocation. In this article, we discuss the potential utilizations, methodology
options, limitations, and policy issues related to birth defects surveillance. Also, the birth
defects surveillance programs from US and Brazil are described and compared as an
illustration of the development of surveillance systems in two countries with clearly
dissimilar health systems and resource allocation for birth defects programs. Finally, we
propose measures for improvement of the existing systems in both countries focusing at the
utilization of preexisting resources.

Key words: surveillance, birth defects, health information systems.

Resumo

O impacto das anomalias congénitas na sociedade vem aumentando substancialmente nas
ultimas décadas nos paises onde ocorreu a diminui¢do da mortalidade infantil por outras
causas. A vigilancia epidemioldgica em anomalias congénitas representa uma importante
fonte de informacéo para o planejamento de politicas de salde e alocacdo de recursos.
Neste artigo, os potenciais usos, op¢des de metodologia, limitacbes e questdes de politicas
de salde relacionadas a vigilancia epidemioldgica em anomalias congénitas sdo abordadas.
Além disso, os programas dos EUA e Brasil sdo descritos e comparados para ilustrar
sistemas em dois paises com sistemas de salde e alocacgdo de recursos para as anomalias
congénitas claramente diferentes. Finalmente, apresentamos propostas de medidas para
melhorar os sistemas existentes em ambos os paises, focalizando na utilizacdo de recursos

pré-existentes.
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Introduction

Although individually rare, birth defects taken together account for a significant
proportion of mortality among infants and children, particularly in areas where infant
mortality due to more common causes has been reduced. Major birth defects are diagnosed
in three to four percent of infants in their first year of life,

The impact of birth defects on the future child, on the child’s family and on the
community is not restricted to mortality; it also involves the morbidity and disability
experienced by those who survive. Birth defects are responsible for a high proportion on
years of potential life lost, infant hospital admissions and medical costs®.

Birth defects surveillance and prevention programs is among the three programs
most commonly identified as a contribution of genetics to public health besides newborn
screening programs, and clinical genetics programs®.

The strategy proposed by the World Health Organization (WHO) for significantly
reducing the public health impact of birth defects has three stages. The first involves
interventions to prevent birth defects, what is possible in approximately 50% of them. The
second stage involves improving the care locally available for affected infants. The third
involves genetic screening and treatment of infants with treatable genetic diseases. At all
three stages, the process of reducing birth defects impact involves surveillance of birth
defects *.

Each surveillance system is created within a unique political, social, geographic,
economic and historical context. It also reflects the particular interests, training and
philosophy of the creators of each system. There is no single ideal model universally
applicable, however the diversity of the structure of the programs results in a variability of
the surveillance systems and, inevitably in the characteristics of the obtained data’.

The main issues in the development of birth defects surveillance policies regard
usefulness of data and resource allocation. While virtually everyone agrees that there is
societal demonstrated benefit, through its foundation for many public health activities and
epidemiological studies, to what extent funding should be provided remains a central

question for policy makers. The frail balance between data quality and expenses on
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financial and human resources has to be constantly evaluated to assure as much as possible
the ultimate goal of surveillance that is to take the further step from “counting” to “action”.

In this article, we discuss methodological aspects and applications of birth defects
surveillance. The US and Brazil programs are described to illustrate birth defects
surveillance performed at two different health systems scenarios. Finally, we propose two
measures that could improve those programs through rational utilization of already existing
resources.

Potential applications of Birth Defects Surveillance data

In the late 1960s, after the thalidomide episode, the first registries for birth defects
were created. Their primary reason was surveillance to avoid a repetition of a similar
tragedy. One of the purposes for surveillance still is to detect changes in the prevalence of a
specific defect or pattern of defects that might indicate the presence of a new causative
factor, and to identify such hazard. However, the information has also been increasingly
used for various other reasons such as epidemiologic studies concerned with the etiology of
birth defects, studies of the societal impact of birth defects, census of disabled people for
the planning on social welfare and medical services, assisting the development of clinical
genetic services for the care and prevention of birth defects, and evaluation of effectiveness
of preventive measures to tailor them for maximum effectiveness”.

The detection of the almost worldwide increasing prevalence of gastroschisis, a
congenital condition characterized by an abdominal wall defect consisting in visceral
herniation, is a good example of the utilization of birth defects surveillance to detect
changes in prevalence. Epidemiologic findings such as the increased risk associated with
very young maternal age are unique to gastroschisis and, although not yet understood, it is
thought to indicate environmental exposures common among this age group.

Primary prevention of birth defects concerns the prevention of the origin of such
disorders. By definition, this is only possible if risk factors associated with the occurrence
of birth defects are known and the exposures prevented before conception and/or during
gestation'. However, nearly 50% of birth defects have an unknown etiology. As birth
defects are usually rare diseases etiological hypotheses are usually based on a small number
of cases. Data from birth defects surveillance systems has also been used to test these
hypotheses, the advantage, apart from the larger number of cases, is the possibility of
collected data on exposure. Many different risk factors, varying from pregnancy-related
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factors to parental occupation and drugs, have been studied with the use of birth defects
registries’.

The identification of disabled children in need of special education, social services,
and other programs is another important contribution of birth defects surveillance. One of
the most important goals of early intervention is to prevent secondary disabilities that result
from an infant’s primary condition, a goal that is more likely to be achieved the earlier an
infant and family are identified. The use of birth defects registries data can be a very
efficient and cost-effective means for identifying children in need of special care and
providing them timely referral to specialized services’.

Besides early referral, the estimation of health resource needs and priorities for
interventions based on birth defects prevalence is an additional significant direct social
benefit of birth defects surveillance. Accurately predicting the demand for various
interdisciplinary clinics, social, and educational services is critical for children born with
birth defects. Estimating future service needs can also direct capacity building to ensure
that necessary human resources will be accessible and that appropriate professionals will be
available to provide the services.

Data from birth defects surveillance programs can also be used to determine
whether reported cases of birth defects represent existing cases in other databases, such as
records in interdisciplinary clinics and schools with programs to assist children with
disabilities. The ability to link records on individuals in more than one database can
streamline the treatment and referral processes and help maintain a certain level of fidelity
and trust in prevalence data. Another utility of record linkage is the ability to supply crucial
data required for various research efforts. The potential to link records and consolidate
information from different databases contributes to the public health applications of birth
defects surveillance data®.

The use of folates, through folic acid food fortification or supplementation, is an
example of a potential use of birth defects surveillance data: evaluation of effectiveness of
preventive measures. In 1980, the results of a nonrandomized trial revealed that taking
multivitamins during the periconceptional period reduced the risk of having a fetus or
infant with a neural-tube defect®. Since then, observational studies demonstrated a reduced
risk among women who took multivitamin supplements containing folic acid and those
who had higher dietary intakes of folate during early pregnancy’®2. Most studies to

demonstrate the impact of health policies on folic acid, such as better source, dosage, target
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public, prevention of other births defects and side effects were only possible to be
performed because of ongoing birth defects surveillance systems allowing for analysis of
secular trends before and after folate interventions.

Birth defects surveillance

Public health surveillance is defined by the Center for Disease Control and
Prevention as “the ongoing systematic collection, analysis, and interpretation of outcome-
specific data for use in the planning, implementation, and evaluation of public health
practice”™. A surveillance system includes not only data collection and analysis, but also
the application of these data to control and prevention activities by disseminating
information to practitioners of public health and to others who need to know for planning,
implementing and evaluation of interventions and programs**.

The term “birth defect” encompasses, in the broadest sense, a diversity of conditions
including physical malformations, sensory deficits, chromosomal abnormalities, metabolic
defects, neurodevelopmental disorders, and complications related to prematurity and low
birth weight, among others®. However, traditionally, birth defects surveillance programs
have monitored major structural and genetic defects that adversely affect health and
development.

Methodology options for Birth Defects Surveillance

“Birth defects surveillance and prevention programs protect against environmental

hazards by diagnosing and investigating health problems and health hazards in the

community.”

Notwithstanding, the value of birth defects surveillance lies in how the data
are collected and how they are used towards reducing the birth defects impact on society.
All programs should establish goals and objectives making it clear that the ultimate
rationale for conducting public health surveillance is to have data that can be used to
improve the health of the public.

On planning a birth defects surveillance program, many distinct aspects have to be
considered about the methodology to be employed based in the objectives and primary
goals of the program and available resources (Panel 1). Firstly, there is the option of a
population-based registry which tries to identify all births of malformed infants within the
population of a given geographic area. Secondly, there is the hospital-based registry where
the registry receives notification from a certain number of hospitals. The ideal birth defects

system is one in which a population-based information is reported in a timely manner.
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However, in many areas of the world a hospital-based system is all that is feasible because
of the high costs usually involved in a population-based system.

Another methodology issue to be decided is whether to perform passive or active
surveillance. The former involves the identification of cases from vital records or from
reports submitted by health care facilities. Active surveillance involves the identification of
cases by trained surveillance program staff who actively seeks cases in the facilities
periodically. Case ascertainment tends to be more complete than passive surveillance yet it
Is an expensive modality.

There are wide variety of data sources including vital records (birth and death
certificate), hospital discharge summaries (newborn or other), hospital records, specific
birth defects forms, and data from laboratories. Multiple source case ascertainment
provides the best potential for case finding and precise and accurate diagnosis. However it
usually involves higher costs, often limiting it to small populations, and increases the time
needed to establish baseline data. In the era of electronic forms, linkage of health
information systems is highly feasible and, at least in part, could lower the costs of multiple
sources helping to populate the database.

Data collection using a predetermined list (for example, in a checkbox format)
limits ascertainment to some birth defects, leaving out unusual birth defects or new
patterns, therefore potentially masquerading new epidemics. Therefore, the verbatim
description of the birth defect is preferred, following a manual of procedures to ensure
detailed descriptions and diagnosis confirmation in a central level.

Case definition in a birth defect surveillance system mainly involves the decision as
whether to include only specific birth defects, all major and/or minor defects, and
maximum age for inclusion on the database. Whether an individual program is able to
ascertain defects beyond the newborn period will depend on the accessibility of information
from sources other than the newborn nursery and the availability of staff and resources to
add these additional sources. Information on other pregnancy outcomes (stillbirths,
spontaneous abortions, and termination of pregnancy) should ideally be present, especially
with the improvement of prenatal diagnosis leading to termination of pregnancy in
countries where this is legal.

The coding process is an important component of the storage of surveillance
information as it has to be easily retrieved to be useful. Some programs opt for the

International Classification of Diseases and Related Health Problems (ICD), while others,
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for further specificity, opt for the ICD with the expanded fifth digit from the British
Pediatric Association (BPA); and some choose to create their own code. When choosing for
own code, this should have a compatible code with the ICD so that comparisons with other
systems can be easily done. While local coding could speed the process, central coding is
usually preferable as a guarantee of uniformity of data.

Limitations of Birth Defects Surveillance

Although one of the purposes of birth defects surveillance is the detection of new
health hazards, it is apparent that environmental agents causing dramatic increases in
specific types of adverse reproductive outcomes are the exception rather than the rule, and
that no new teratogenic agent has been directly identified as a result of even the best
surveillance systems created in the wake of the thalidomide episode in the early 1960s.
There seems to be needed extreme, and unlikely conditions: either very high exposure rates
(an agent that suddenly become very common) or very strong teratogenic properties to
detect an increase in the rate of one of the common defects™. Otherwise, the appearance of
a previously very rare type of defect or a pattern of defects may be detected. For this
reason some authors advocate that the main purpose should be register and analyze unusual
events: rare defects or combinations of defects'®.

Interpretation of long-term changes in birth defects rates is likewise rather difficult.
The possibility of changed ascertainment by the introduction of new diagnostic tools,
improvement of the old ones or new interventions, such as termination of pregnancy have
to be first excluded, as well as change in population characteristics, such as maternal age
distribution and changing trends with modifications in cultural, social, and environmental
factors.

Effective coding and ascertainment are essential components of birth defects
surveillance. Miscoding and underreporting can limit the usefulness of birth defects
surveillance data by masking the degree to which birth defects are affecting a population,
therefore leading to erroneous conclusions about the effectiveness of programs and

I*” and Reefhuis et

influencing health policies as well as allocation of resources. Cunniff et a
al'® present alarm situations associated with interpretation of birth defects surveillance data
resulting from inappropriate coding.

Depending on the methods and sources of case ascertainment used, the various
surveillance systems produce substantially varying birth defects rates making data

comparison difficult. The use of systems that can collaborate will substantially increase the
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usefulness of the data nationally and internationally. Efforts towards collaboration revolve
around the development of uniform methods and standards and the use of equivalent case
definitions and coding systems.

Policy issues

An integrated public health surveillance system is the result of policy-level
agreements that exist between those who provide data and those who use the information.
Public health officials, policy makers, researchers, and others who use the data should
describe their needs for this information and should demonstrate that these needs justify the
burden imposed on those who provide the data'.

The critical challenge in birth defects surveillance is the assurance of its usefulness.
However, once usefulness is demonstrated, policies on allocation of resources are the main
issues to assure that surveillance is translated into public health action. Policies have to be
developed according to the available resources for health care of a determined population.

Methodology strategies have to be weighted against available funding. Nowadays,
with even more limited funds for health care, policy makers face difficult choices when
deciding on funds allocation whether in developed or developing countries. Budget
allocation involves government agencies, legislative bodies, special interest groups and
professional organizations.

Proposal of strategies for improvement of Birth defects surveillance

The US is an example of a developed country where birth defects are recognized as
conditions of high public impact and surveillance was established, in some states, more
than 40 years ago. Brazil is a developing country where birth defects surveillance was
implemented recently, during the epidemiologic transition, when birth defect morbidity and
mortality pattern, previously obscured by the predominance of infectious disease, assumed
great relevance (Panel 2). These two countries, with considerably different settings of
health care systems and of resources availability, will be used as examples to illustrate two
procedures that could improve birth defects surveillance quality data, and amplify the
usefulness of data, provided that they were truly implemented.

Birth Defects Surveillance in the United States

Birth defects currently represent the leading cause of infant mortality in the United
States and have been identified as the primary contributor to infant mortality for at least 20
years™. Currently, 38 states report birth defects surveillance data to the National Birth
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Defects Prevention Network (NBDPN) and the CDC periodically reports national
prevalence estimates for selected birth defects derived from the average prevalence of the
birth defects in 15 states with active surveillance systems. Nonetheless, nationally
representative estimates of births defects prevalence are largely unavailable due to
variations in state surveillance methodologies and the lack of a standardized national
surveillance system®.

In the absence of a single national birth defects surveillance program in the United
States, pooled data from state-based programs across the country serve to estimate national
rates, indicate regional variations, and describe the epidemiology of defects that occur
rarely.

Birth Defects Surveillance in Brazil

In Brazil, birth defects were the second leading cause of infant mortality (16,3%) in
the first year of life in 2005, making evident a clear rise in the proportion of the mortality in
the last 20 years: 7,1% in 1985-1987 and 11,2% in 1995-1997 triennial
(www.datasus.gov.br). In the 1999 Birth Certificate Revision a field for the register of birth

defects was introduced, in this way the basis for the permanent observation of the
prevalence at birth of birth defects was established constituting a potential nationwide
population based surveillance system of approximately 3 million live births per year.
Nonetheless, the data is not being analyzed and, therefore, is not being currently used.

Other system for birth defects surveillance in Brazil, and from where data about
birth defects has been extrapolated, is the Latin-American Collaborative Study of
Congenital Malformations (ECLAMC), a program for the clinical and epidemiological
investigation of risk factors in the etiology of birth defects using a hospital-based registry
operating since 1967, in Latin America with a current net of 130 hospitals, 32 of these in
Brazil. This system, even if not designed for this purpose, in the absence of other specific
ones, fulfills the role of only source of information for the surveillance of this morbidity.
Nevertheless, it is important to point out the reduced coverage of this study, only 2% of all
Brazilian births, and also that the generated information is hospital-based and not
population-based®.

Currently, ECLAMC is collaborating with the Brazilian Ministry of Health in a
project for the improvement of the use of the birth certificate for the birth defects
surveillance?®.

Strategy 1: The Birth Certificate
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Birth certificates (BC) are an attractive source of information about birth defects
because they are universal, standardized and inexpensive® Birth certificates have been
evaluated in the US as a potential source for the prevalence of birth defects, however have
been found to substantially underestimate such prevalence varying from 55% to 88%°*%.
In Brazil no extensive studies have been published yet but the overall reported prevalence
suggests an underreporting of approximately 60%? if we consider mean estimates of birth
defects prevalence worldwide.

The strengths of birth certificates include the complete coverage of the population,
the availability of some medical and parental data, ready availability of data from previous
years, low cost and the potential for follow-up of birth defect cases. The weakness include
the lack of timeliness in reporting, the underreporting of birth defects (limited to data
obtained during newborn period, thus less severe birth defects have a higher chance of
being overlooked than more severe defects), and lack of specificity in the description of
most birth defects. On one hand the underreporting in prevalence can hide the degree to
which the birth defects are affecting a population and lead to erroneous conclusions about
the effectiveness of programs influencing health policies as well as allocation of resources.
However, considering the resource limitations for surveillance activities, systems
implemented that presents limitations should not be abandoned but improved. In a practical
perspective, BC can provide, at least, low-end estimates of the prevalence of birth defects®.

The improvement of birth certificate as a data source could improve birth defects
surveillance in both countries though in different perspectives for each one. In Brazil, the
use of the birth certificate, which is integrated into a national preexisting health program,
would mean rational utilization of resources and surveillance at a high decision-making
level with low operational costs and potential for high sensitivity and specificity and wide
and complete coverage. In the US, the improvement of the birth certificate could lead to the
data collection standardization (at least for birth defects diagnosed at birth), reduction of the
costs of overlapping systems for surveillance, and improvement on case ascertainment,
especially for the passive systems.

The interventions needed to improve birth defects surveillance and its appropriate
implementation through birth certificate involves multiple stakeholders. Advisory
committees should have representation of health care services and government departments

involved in maternal and child health, public health education, health legislators, disability
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and rehabilitation programs, experts in birth defects surveillance and patient/parent support
organizations.

Strategy 2: Routine Health Information Systems Database Linkage

The potential now exists for extensive computerized record linkage in birth defects
surveillance programs allowing for the tracking of children with a health-related condition
from the point of identification through access to services. Many computer-based systems
already exist for documenting health care delivery, including diagnostic and procedure
codes in the US and Brazil. Birth defects surveillance records can been linked to many
other public health program databases. These include, for example, newborn screening to
conduct epidemiologic studies, special education data to predict the need for services for
children with mental retardation, and early intervention program data to assess the overlap
and utility of a birth defects surveillance program as a “child find” resource®.

However, many birth defects surveillance programs in the US— based both in health
departments and in other institutions such as universities— have encountered increasing
concerns and pressures as a result of Health Insurance Portability and Accountability Act
(HIPAA) regulations and issues surrounding their interpretation and implementation.
Program regulations frequently impede attempts to link records between case-finding
databases and service-delivery databases. As a result, attempts to meet the very reasonable
public health goal of ensuring access to services by those in need may be thwarted™.

In Brazil, in the other hand, privacy issues are not the ones who are preventing a
better use of the information from the existing national health systems such as vital records,
hospital discharge summary, morbidity, and health care delivery. In fact the unidentified
information is available online for anyone who wishes to access it. However, linkage of
data from the various existing systems is not routinely done at the Ministry level, where the
data is compiled and analyzed. Some municipalities, though, are using the information from
the Birth Certificate to indicate to their primary health care units, newborns that are at
higher risks such as low birth weight, low maternal age or birth defects, assuring that they
can receive special care and showing that this is a feasible action.

Concluding remarks

A desired birth defect surveillance system would be an integrated population-based
system with standardized data collection and qualified information. In addition, the
information produced should have an efficient flow to appropriate users by avoiding
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duplication, minimizing burden, protecting confidentiality, and maximizing analytic study.
Usually it is thought that this can be better achieved with an active and multi-source
surveillance system. However, health care systems and services vary widely both among
and within countries. Effective strategies to address birth defects must take into account the
competing needs for resources and social, economic, and other factors that constraint
health. Thus, to be effective, strategies and interventions need to be tailored to the specific
population served.

In the US, efforts should be made towards standardization of data and use of the
data generated specially trying to surpass privacy issues that are currently undermining the
use of the existing data so that resources are used to its maximum effectiveness. This issue
should be specially discussed in panels with patient/parent associations so that the balance
between privacy and benefit can be reached and policies implemented.

In Brazil, surveillance may be strengthened with concentration of efforts on the
improvement of Birth Certificate trying to allocate resources for capacity building in
collection, coding and analysis of data. National guidelines as the one provided by the CDC
in the US” are also of extreme importance in this matter.

In both countries, members of the public, including parents of children identified
through these programs, are often not well informed about birth defects surveillance
activities. Policy making process should be broadening to engage consumer and parent
participation.

Surveillance information about the public health impact of birth defects must be
effectively conveyed to legislators and makers of public health policy. In Brazil there is
almost no information available on the financial implications of birth defects in general or
of individual birth defects it is often difficult to persuade international agencies and
government of the importance of developing national programs for the care and prevention
of birth defects. Close interaction with health economists towards developing better
knowledge of the economics aspects of birth defects is therefore imperative.

Successful public health policy based on epidemiological data depends on the
quality and strength of the evidence, interactions with multiple stakeholders, and the clarity
with which this information is communicated to the public. These should be continuously

sought by birth defects surveillance systems.
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Panel 1- Methodological approaches for birth defects surveillance

Elements Options

Registry Population-based Hospital-based
Surveillance Active Passive

Case Ascertainment Multi-source Single source
Case Definition All BD Selected BD
Description Verbatim Checkbox
Period (age) Up to adulthood Newborn
Pregnancy outcomes All (LB, SB, Abortion) Live birth
Coding system Own ICD, BPA
Coding process Central Local

BD: Birth Defects/ ICD: International Classification for Diseases/BPA: British Pediatric Association
LB: Live birth/SB: Stillbirth

Panel 2- Comparison between the US and Brazil birth defects population-based

surveillance systems

UsS Brazil

Population-based 52 programs National Program
(Birth Certificate)

National Coverage 38/50 states Nation-wide
Active Surveillance 15 states None*
Year of Implementation 1967 (1% 1999
Standardized National System No Yes
Data on Maternal Risk Factors Yes No
Birth Defects Research Centers 8 centers (CBDRP-CDC) ECLAMC

*Except the 32 hospitals (2% of Brazilian livebirths) participating in the Latin-American Collaborative Study
of Congenital Malformations (ECLAMC)
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Resumo
O presente estudo objetivou avaliar a cobertura, validade e confiabilidade do Sistema de
Informacdes sobre Nascidos Vivo (SINASC) para anomalias congénitas em hospital de
Campinas. A populagéo de estudo consistiu dos 2.843 nascidos vivos do Centro de Atengédo
Integrada a Saude da Mulher (CAISM), em 2004. Foram selecionados na base de dados
SINASC os 92 casos com diagnostico de anomalia congénita no CAISM. Para 0 mesmo
periodo foram selecionados na base de dados ECLAMC os 168 registros de nascidos vivos
com anomalia congénita no CAISM considerados como padrdo-ouro. Observou-se
subnotificacdo de 46,8% para o conjunto dos casos de anomalias congénitas e 36,4%
quando a analise foi restringida para as anomalias congénitas maiores. A sensibilidade foi
de 54,2% e especificidade de 99,8%. Na analise da confiabilidade da codificacdo das
anomalias congénitas foi observado, para trés e quatro digitos da CID-10, um coeficiente
kappa de 0,77 e 0,55, respectivamente. Esses resultados sugerem que o SINASC ainda
apresenta limitagdes como fonte para a determinacdo da prevaléncia das anomalias
congénitas e indicam que o SINASC demanda aprimoramento para retratar a situacdo
destas condi¢Ges em Campinas.
Descritores: anomalia congénita; confiabilidade; declaracdo de nascimento; validade;

sistemas de informacéo.

Abstract

The aim of this study was to evaluate the coverage, validity and reliability in the Brazil’s
Information System on Live Birth (SINASC) for birth defects in a Campinas hospital. The
study population consisted of 2,823 newborn infants delivered in 2004 at the Women’s
Integrated Health Care Center (CAISM). A birth defect registry (ECLAMC) was used as
the gold-standard. All birth defects cases reported from CAISM in 2004 (92 cases) were
selected from SINASC data files. All 168 birth defects cases from the same city and year
registered at ECLAMC were also retrieved. Results: An underreporting of 46.8% was
observed for all birth defects, and 36.4% when considering only the major birth defects.
The ascertained sensitivity and specificity were, respectively, 54.2% and 99.8%. The
reliability for birth defects ICD-10coding for three and four-digits, was respectively, 0.77
and 0.55 (kappa statistic). These results suggest that information provided by birth

certificates in Campinas still presents limitations to accurately ascertain estimates of birth
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defects prevalence, hence indicating the need of SINASC databank improvement to enable
it to portray birth defects prevalence at birth in this city.

Key-words: birth defects; birth certificates; reliability; validity; information systems

Introduction

Birth defects have an important public health impact in developing countries.
Worldwide 7.6 million children are born each year with a severe genetic disorder or birth
defect, close to 95% of them in the developing world, where 80% of the global population
live, contributing significantly to infant mortality.

In Brazil, the proportion of birth defects in infant mortality, previously obscured by
infectious diseases, assumed great relevance with the epidemiologic transition. In 2005, the
chapter XVII of the International Classification of Diseases 10" Revision (ICD-10) named
“Congenital malformations, deformations and chromosomal abnormalities”, represented the
third leading cause of infant mortality (16,3%) in the first year of life, making evident a
clear rise in the proportion of the mortality in the last 20 years: 7.1% in 1985-1987 and
11.2% in 1995-1997 triennial (www.datasus.gov.br). 2

In the late 1960s, after the thalidomide episode, the first registries for birth defects

were created. Their primary reason was surveillance to avoid a repetition of a similar
tragedy.® One of the purposes for surveillance still is to detect changes in the prevalence of
a specific defect or pattern of defects that might indicate the presence of a new causative
factor. However, the information has also been increasingly used for various reasons such
as epidemiologic studies for the etiology of birth defects, studies of their societal impact,
census of disabled people for planning on medical services and social welfare, assisting the
development of clinical genetic services for care and prevention of birth defects, and
effectiveness evaluation of preventive measures, such as, the enrichment of flour with folic
acid, and the rubella vaccination.*

In Brazil, the Information System on Live Births (SINASC), implemented in 1990,
has as instrument of data collection, the Birth Certificate (BC), which includes information
about maternal, gestation and newborn characteristics. In 1999, a new field named:
“Congenital Malformations and/or Chromosomal Anomaly” was introduced. Thus, the
basis for the observation of the prevalence at birth of birth defects was established by

specific type, geographic unity and period, in a population-based surveillance system.
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Another information system for birth defects in Brazil is the Latin-American
Collaborative Study of Congenital Malformations (ECLAMC), operating since 1967, with
a network of 130 hospitals, 36 in Brazil. This system, in the absence of others, fulfills the
role of only source of information for the surveillance of this morbidity and represents an
epidemiological database of good quality. Nevertheless, the coverage is only 2% of all
Brazilian births and the generated information is hospital-based.’

The information about pregnancy and newborn generated by SINASC has been the
object of several studies of validation.®® Reliability of birth defects data retrieved from
birth certificate data in Rio de Janeiro city was recently evaluated comparing the reports of
birth defects from birth certificates with maternal and newborn medical records.™
However, birth defects data still needs extensive studies about the quality of the
information including validity of data as well as coding reliability in other Brazilian
municipalities.

This study evaluated the quality of the SINASC information regarding birth defects
in Campinas city (Southeast of Brazil), from the Center of Integrated Woman Health Care
(CAISM), aiming to evaluate coverage, validity of diagnoses and reliability of birth defects
coding. It constitutes the first step of a wider project of evaluation of the BC, in hospitals
distributed in the Northeast, Southeast and South of Brazil.

Methodology

This hospital-based study was performed through two data sources, SINASC and
ECLAMC. Both systems had independent functioning working teams until 2004 and there
was no internal practice of sharing information throughout the birth defect diagnostic and
registry processes.

1. SINASC

The field for birth defects is composed by an open-ended question (“Detected any
congenital malformation and/or chromosomal anomaly?” “Yes, No or Ignored”) and a field
for the description of the birth defect that, in a central level, is coded according to ICD-10.

The BC can be filled by any person trained for this mean.

2. ECLAMC
The ECLAMC is a hospital-based study, of active search, using a case-control
methodological approach. The next non-malformed baby of the same sex born in the same

hospital is selected as a control subject for each case. The same reporting form is used for
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cases and controls. Information is collected by trained health professionals, mostly
physicians, in a standardized manner, guided by a procedures manual. All major and minor
anomalies diagnosed at birth in infants weighting 500g or more are registered according to
a manual of procedures. Each defect is coded at the central level using a standard 6-digit
code. Information about maternal age, parity, sex, birth weight, and twinning of all births of
the hospital are collected monthly.

CAISM is an ECLAMC participant hospital since 1987. For the present study, the
information of this system was considered accurate and, therefore, it was used as a gold-
standard for the validation of the information of birth defects present in the BC.

The study population consisted of 2,823 newborns, born between 1st January 2004
and 31st December 2004, in CAISM, of the Campinas State University. The BCs of all 92
cases, for the same year, of CAISM who had a birth defect were selected from the SINASC
database of the Health Secretary of Campinas. Likewise, all BCs (paper form) from
CAISM were reviewed for the birth defect field. In this search two other cases, not
registered in the database, were identified. For the same period, all 168 notifications of
newborns with birth defects in the ECLAMC database were selected. These cases were
considered the gold-standard for the birth defect prevalence analysis in this hospital.

All newborns of CAISM and Campinas were selected to evaluate the
epidemiological profile according to the variables: maternal age, maternal occupation
(classified by the Brazilian Occupational Classification of the Ministry of Work), maternal
education (in years of study), gestational age (in weeks), twinning, sex, birth weight, Apgar
scores and diagnosis of birth defects according to the ICD-10.

Birth defects were stratified in two groups: major and minors using the ECLAMC
and Center for Disease Control and Prevention criteria and, amongst the majors, in single or
multiple. Afterwards, using the same database, the characteristics of the birth defects cases
from CAISM and Campinas were described.

For the determination of validity, identification data for the ECLAMC cases (birth
date, maternal name and age, newborn weight and sex) were registered in a standardized
instrument and cross-checked with BC data. The information regarding birth defect field,
the description of the birth defect and reporting date was collected from the BC. Birth
defects from ECLAMC forms were recoded to the ICD-10. The validity evaluation was
made by sensitivity, specificity, positive predictive value and negative predictive value. For

all analyses, 95% confidence intervals were calculated.
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For the 77 cases underreported at SINASC the medical records were revised for the
evaluation of the reported diagnoses, occasion of reporting and where it was recorded in the
medical record.

In order to verify the coding reliability of the birth defects diagnoses of the BC
made at the Health Secretary of the municipality of Campinas, re-coding was performed by
an ECLAMC trained professional. The reliability, between the coders, for three- and four-
digits of the ICD-10, was calculated by the percentage of observed level of agreement and
Cohen’s kappa statistic'*. For the interpretation of kappa, Landis and Koch proposed ranges
of values were thus considered: greater than 0.75, 0.40-0.75, and less than 0.40;
representing respectively, excellent, fair to good, and poor agreement beyond chance.*? The
cases identified in the manual search were excluded of the analysis for absence of
codification from the Health Secretary. For all analyses, 95% confidence intervals were
calculated.

Comparison of the category variables was performed by the Pearson’s X°-test or
Fisher exact test. Continuous variables were compared using the Student’s t-test. In all
statistical tests, the alpha error was set at 5%.

The information collected was stored in a computerized database and analyzed by
means of the SPSS software, version 13.0.

The project was approved by the Ethics in Research Committee of the National

School of Public Health, Oswaldo Cruz Foundation.

Results

Of the 19,282 newborns in 2004, in Campinas (residents and non-residents in the
municipality), 2,823 (14.6%) were born in CAISM, and from these, 94 (3.3%) cases of
birth defects were recorded in the SINASC.

The mean maternal age in CAISM was 25.6 years (standard deviation (sd) 6.6) and
26.8 (sd 6.3) in Campinas (p< 0.001). The mean birth weight in CAISM was 3,019.1 g (sd
706.2) and 3,115.2g (sd 573.1) in Campinas (p<0.001).

In CAISM a higher proportion of housewives, mothers with lower educational level,
multiple gestations, prematurity, lower Apgar scores in the 1% and 5" minute and birth
defects were observed in relation to Campinas, when all live births were analysed; all these
differences were statistically significant (p<0.001). For the birth defect cases from CAISM

and Campinas a similar distribution was observed for the variables: maternal age,
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education level, and occupation, gestational age and Apgar scores in the 1 minute; type of
gestation and Apgar scores in the 5™ minute did not showed significant statistical
differences (Table 1).

The distribution of the characteristics of the 77 underreported cases compared with
the reported in SINASC did not showed differences, except for low Apgar scores in the 1
minute (p= 0.0451) and in the 5™ minute (p=0.0252) where the reported presented lower
scores. It was also observed a higher proportion of prematurity among the reported cases,
but with borderline statistical significance (p=0.05) (Table 1).

In 2004, 94 (3.3%) birth defects cases were registered in SINASC between the
newborns of CAISM, for the same year the ECLAMC registered 168 (5.9%). Among the
birth defects cases identified by SINASC three were not registered by ECLAMC. After a
careful analysis one case was confirmed, considered then a loss for ECLAMC.

The validation of the 94 cases registered in SINASC revealed a sensitivity of 54.2%
(95% CI: 46.6-61.7), specificity of 99.9% (95%CI: 99.7-99.9), positive predictive value of
96.8% (91.6-99.2) and negative predictive value of 97.3% (95% CI: 96.6-97.8) (Table 2).

The evaluation of the SINASC 77 underreported cases revealed that 44 (57.1%)
were cases classified as major birth defects, and of these, 37 (84.0%) were the only birth
defects present in the newborn (Figure 1). When only the major birth defects registered by
ECLAMC were considered, the SINASC sensitivity was altered to 63.6% (95% CI: 54.8-
71.8) and the specificity to 99.9% (95% CI: 99.8-100.0). Figure 2 shows the BC
underreporting by specific birth defect, ranging from 10% to 100%.

All birth defects diagnosis, major and minor, were described in the medical report,
and 62.3% of these were diagnosed in the delivery room, at birth. The interval between the
description of the diagnosis in the medical report and the day the BC was filled was
evaluated to determine the maximum number of birth defects that could have been reported
by the BC. It was observed that 77.9% of the underreported birth defects cases were
described in the medical record when the BC was filled. From those 26.5% were filled in
the first day of life and 47.1% in the second day. For 89.0% of the reported cases, birth
defects were described properly in the birth certificate.

The validity of the birth defect diagnosis was evaluated for all the cases detected by
both systems. In table 3, sensitivity, specificity and predictive values of selected birth
defects are showed. Sensitivity ranged from 28.6% (CI 95% 5.1-67.0), for Down syndrome,
to 100.0% (CI 95% 65.2-100.0) for spina bifida. Specificity was 100% for all birth defects.
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The 92 cases coded by the Health Secretary were the cases considered for the

reliability analysis. The observed level of agreement between the birth defects diagnoses

coded by SINASC and the recoding done by the coder trained by ECLAMC revealed, for

ICD-10 three and four digits, 79% (95% CI: 71.1-87.6) e 56% (95% CI: 46.4-66.7),

respectively. Agreement adjusted for chance (kappa) was 0.77 (95% CI: 0.75-0.79) for
three digits, and 0.55 (95% CI: 0.53-0.58) for four digits of the ICD-10.

Discussion

BC is an attractive source of information for the notification of birth defects in
Brazil because it is universal, standardized and inexpensive. However, the underreporting
observed through the comparison between SINASC and ECLAMC systems, in CAISM,
was high (46.8%) and it maintained high levels (36.4%) even when the analysis was
restricted to the defects classified as majors.

In a study on the occurrence of birth defects in Rio de Janeiro city, using the
SINASC database, a birth defects prevalence of 83 per 10,000 live births for the 2000-2004
period was reported.*® This result also suggests an underreporting for birth defects from
birth certificates, specially when compared to birth defects prevalence at birth (170 per
10,000 live births), as reported in a previous cross-sectional study based on a sample of
9,386 postpartum women from Rio de Janeiro."

The underreporting for major birth defects, in studies performed in the USA with
the BC, which is similar to the Brazilian, varied from 55% to 88%.>% In our study, even if
it was a high percentage it was better than in the USA, although similar to a study made in
Birmingham, England, where the underreporting was 32%.%

Studies performed with the North-American BC have demonstrated low
completeness, high number of false positive and negative cases and, in the reported cases,
the birth defects were described inadequately™> 2. Watkins et al?, in a comparative analysis
between the BC and data from the Metropolitan Atlanta Congenital Defects Program
(MACPD), in 1989, observed a sensitivity of 28% and positive predictive value of 77% for

16
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birth defects diagnosed at birth. Honein et al™ performed an analysis with the same source
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of data for 1995 and the sensitivity found was 11.9%. Hexter et al* in a similar study found

20% of sensitivity and 80% of positive predictive value, when comparing the BC with the

|19

California Birth Defects Monitoring Program. Olsen et al™ referred a sensitivity of 12-13%

and 45% of false-positive when comparing the BC with the data of the Congenital



59
Malformations Registry (CMR), in New York. It is important to point out that all values of
these studies were obtained considering only major birth defects.

In our study, we identified specificity, positive and negative predictive values higher
to that observed by other authors in North-American studies, making evident that the cases
which SINASC succeed to collect presented indeed at least one of the birth defects
described in BC. In the other hand, a high percentage of newborns that were not considered
as having birth defects in CAISM, in fact had not. For 89% of the reported cases the
description was correct, with only 11% of classifying error, especially for the central
nervous system anomalies. This analysis considered the general diagnosis, however the
diagnostic specificity should improve. For example, all hypospadias in BC were not
specified.

Varying levels of agreement according to birth defects diagnoses, when comparing
SINASC data to medical records in Rio de Janeiro city, were reported '°. In such study,
prevalence-adjusted kappa varied according to three- or four-digit ICD-10 code, with better
results for the musculoskeletal, digestive, genitourinary systems and chromosomal
anomalies.™

In a comparative study between the CMR and the BC, of the 2,824 captured cases
by the two systems 85.2% had diagnostic categories that agreed completely, 9.1% partially
agreed and 6% had completely discordant diagnoses. Newborns with a single birth defect
had higher level of agreement in diagnosis (89.7%) compared to newborns with multiple
defects (27.5%). Between the defects categories, visible defects, such as oral clefts and
gastroschisis had a higher chance of being correctly diagnosed in the two systems.

It was observed in this study that the cases with major and/or multiple birth defects
were more reported in relation to minors and single. Similar results were observed in other
studies'®™®. Wang et al** observed reporting of 88.7% in multiple cases and 69.5% in cases
with single defects. Olsen et al'® however, analyzing the cases registered in the BC, showed
that these had a higher chance of having a single and minor anomaly, what was not verified
in the CMR. In the study of Mackeprang et al'’ the fact that major and easily diagnosed
defects were more frequently reported was evaluated by the authors as the result of
selective judgment by the person responsible for completion.

The level of underreporting varies with specific anomalies. In Watkins et al?

study,
it was 14% for anencephaly and 90% for rectal atresia. In the study of Olsen et al*® the

reporting of cases also differed regarding the type of the major birth defect; BC showed
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underreporting for the cardiac and digestive anomalies. In our study, cases of abdominal
wall defects (15 cases), were well reported, with only one case (gastroschisis) being missed.
The categories more underreported were hydrops (100%), microcephaly (75%), cleft palate
(75%), congenital heart disease (66%) and Down syndrome (75%). It is important to
emphasize that only in one case the diagnosis described in the medical record, at birth, was
“Down syndrome”, and in all the others, only the classic dysmorphisms of the syndrome
were described. The underreporting of this syndrome and of others easily diagnosed could
be the result of the health care team desire of diagnostic confirmation and avoidance of
stigmatization of the child.

Anomalies like cleft palate and congenital heart disease are birth defects frequently
underreported because the diagnosis is usually done after the period of reporting. The
Brazilian hospitals receive a financial incentive if the BC is fulfilled in the first 48 hours
after birth, in CAISM 73.6% of the BC were fulfilled by the second day of birth what could
explain this underreporting. However, the SINASC system, in the municipal Health
Secretary level, accepts diagnostic rectification after the completion of the BC. Our results
show that this communication path is not being used; as the underreported cases were
collected by ECLAMC during the newborn admission.

Uncertain diagnose at the time of BC completion; completion by persons not
involved in the care of infants, some of whom lack the knowledge to complete it accurately,
could be among the possible reasons for the birth defects underreporting in BC**?*. For
example, the professional involved in the BC completion may not know that “trisomy 21”
is the same as “Down syndrome”. Minton and Seegmiller'® observed an improvement of
the information when the newborn’s physician was made responsible for the reporting and
a specially trained person was designated for the completion. However, there is no
concordance about the best procedure in this situation. The study of Hemminki et al®, with
three registers (birth, hospital in-patient discharge and birth defects) of Finland showed
discordant data from the American studies. The BC presented three more times birth defect
cases diagnosed than the Register of Malformations. Anencephaly and cleft palate and lip
were the only birth defects reported in a similar way in both registers. At that time, BC was
completed by a clerk after abstracting information from the discharge summary and the
Malformation Registry by physicians who were obliged by law to report birth defects.

Underreporting can hide the degree in what the birth defects are affecting a

population; when this underestimated information is used in the evaluation of prevention
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strategies it can lead to erroneous conclusions about the effectiveness of a program and can
influence health policies, as well as, resource allocation.

A study by Wang et al*®

, showed that using hospital discharge summaries is an
efficient strategy to improve the coverage of birth defects register with a gain of 21% of all
cases of the CMR. The SINASC linkage with the Brazilian Hospital Information and
Mortality Systems (SIAH and SIM) could be an alternative to improve case ascertainment
by including birth defects cases in fetal deaths and those diagnosed after the neonatal
period.

Reliability analysis of birth defects data in the BC after recoding revealed excellent
level of agreement for three-digits code of the ICD-10, however for four-digits code,
agreement was fair. Some possible causes could be lack of knowledge of some birth
defects, inadequate handling of specific codes that classify them and choosing codes of less
important anomalies in malformative sequences.

The reliability of the coding process is an essential component of the quality of the
data that supplies the birth defect surveillance system, allowing the aggregation of similar
cases, storage and recovering of information.?” Rassmussen and Moore?’ suggested that
birth defects should be coded by a professional with knowledge in them and the coding
system. Studies have shown false alarms associated with the interpretation of birth defects
surveillance data, resulting of inappropriate coding.”®* The periodic evaluation of the
reliability of coding should be done in a surveillance system.

The SINASC manual of procedures do not establish specific rules for the
notification of birth defects.®® The accuracy of the generated information by Brazil cities
will rise if there is uniformity regarding the definition of a case, description, and the coding
process, i.e., a procedures manual for “describers” and “coders”. Until 2004, only one birth
defect per newborn could be registered in the SINASC database. Considering that many
teratogens and chromosomal anomalies are associated with multiple birth defects, the
recent introduction of more coding fields per newborn could improve the detection of
possible teratogens.

Each surveillance system is created within a unique political, social, geographic,
economic and historical context. It also reflects the particular interests and training of the
creators of each system. There is no single ideal model universally applicable, however the
diversity of the structure of the programs results in a variability of the register systems and,

inevitably in the quality of the data.®> Considering the resource limitations for surveillance
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activities, systems implemented that presents limitations should not be abandoned but
improved. The BC can provide, at least, low-end estimates of the prevalence of birth
defects.?

Folic acid fortification, in the peri-conceptional period, is associated with risk
reduction for neural tube defects. ** A regulatory law for mandatory folic acid enrichment
of wheat and corn flour has been enforced in Brazil since June 2004.% The impact of this
health policy could be evaluated, at a national level, using the birth certificate data as a
population-based database, especially for neural tube defects that are generally easily
identified at birth. However, any conclusion should be taken with caution, considering the
potential current underreporting of birth defects cases in the period prior to the flour
fortification.

The evaluation of the reliability of information, using the medical record as a
comparison, evaluates the accuracy of transferring the information from the medical record
to the BC, but the determination of epidemiological data validity derived from vital
statistics requires also the comparison with an independent, uniform, and complete source
of information. The data found corroborates the indication of ECLAMC as a gold-standard
considering that, in an exhaustive revision of the medical records and BC, only one case
was not registered in ECLAMC.

One of the limitations of this study was the analysis that was performed in a birth
defects reference university hospital. Hence, external validity of the observed results
relatively to SINASC database must be evaluated with caution. Nonetheless, a marked
underreporting of birth defects, in all Brazilian regions, can be estimated trough the
National Health Information System. Considering that CAISM is a university hospital, we
may think that the results here presented could correspond to one of the best scenarios,
which, if true, will be indicative on the urgent need of SINASC improving.

Further studies should be performed to assess the validity for specific birth defects,
as the sensitivity, specificity, and predictive values obtained in this study were based in few
cases.

In conclusion, the analysis of the quality of BC’s birth defects data in CAISM showed
low sensitivity and moderate reliability. These observations suggest that BC information
provided by birth certificates still presents limitations to accurately ascertain estimates of

birth defects prevalence in Campinas.
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Table 1- Newborn characteristics and birth defects cases (BD) of Campinas and CAISM by selected variables from the Birth Certificate, 2004.

Newborns Newborns- BD Newborns- BD — CAISM
Variables CAISM Campinas*  P-value CAISM  Campinas* P-value SINASC Underreported ECLAMC
(N=2,823)  (N=16,459) (N=94)  (N=143) (N=91) (N=77) (N=168)
N (%) N (%0) N (%0) N (%) N (%0) N (%) N (%)
Maternal Occupation
Housewife 2,615(92.7) 7,618 (46.6) <0.001 88(93.6) 60 (42.3) <0.001 85(93.4) 73(94.8) 159 (94.1)
Housekeeper 32 (1.1) 602 (3.7) 0(0.0) 6 (4.2) 0(0.0) 1(1.3) 1(0.6)
Other 170 (6.2) 8,141 (49.8) 6 (6.4) 76 (53.5) 6 (6.6) 3(3.9) 9(5.3)
Maternal Education
1-3 years 17 (0.6) 213(1.3) <0.001 0(0.0) 2(1.4) <0.001 0(0.0) 1(1.3) 1(0.6)
4- 7 years 332 (11.8) 4,505 (27.9) 14 (15.1) 39 (27.7) 14 (15.6) 12 (15.6) 24 (14.3)
8- 11 years 2,361 (83.8) 8,212 (50.9) 76 (81.7) 68 (48.2) 73 (81.1) 61 (79.2) 136 (81.0)
12+ years 109 (3.9) 3,202 (19.8) 3.2 32 (22.7) 3(3.3) 3(3.9) 7(4.2)
Gestational Age
<37 weeks 405 (14.5) 1,489 (9.1) <0.001 32(35.2) 31(21.8) 0.0371 32(34.1) 16 (21.6) 50 (30.7)
37-41 weeks 2,375 (85.2) 14,736 (90.1) 59 (64.8) 111 (78.2) 59 (65.9) 58 (78.4) 113 (69.3)
> 42 weeks 6 (0.2) 133 (0.8) 0 0 (0.0) 0(0.0) 0(0.0) 0 (0.0)
Type of Gestation
Singleton 2,720 (96.4) 16,059 (97.7) <0.001 88(93.6) 135(95.1) 0.463 85 (93.4) 73(94.8) 161 (95.3)
Multiple 103 (3.6) 386 (2.3) 6 (6.4) 7(4.9) 6 (6.6) 4(5.2) 8 (4.7)
Sex
Male 1,467 (52.0) 8,370(50.9) 0.3069 50 (53.2) 92 (64.3) 0.1256 49 (53.8) 44 (57.1) 93 (55.0)
Female 1,354 (48.0) 8,063 (49.0) 43 (45.7) 51 (35.7) 41 (45.1) 33(42.9) 75 (44.4)
Intersex 2(0.1) 26 (0.2) 1(1.1) 0 (0.0) 1(1.1) 0 (0.0 1(0.6)
Apgar 1
Low (0-6) 373 (13.3) 1,321 (8.1) <0.001 34 (36.6) 31(21.7) 0.0187 34(37.8) 18 (23.4) 52 (31.0)
7-10 2,446 (86.7) 15,052 (91.9) 59 (63.4) 112 (78.3) 56 (62.2) 59 (76.6) 116 (69.0)
Apgar 5
Low (0-6) 55 (2.0) 171 (1.0) <0.001 15(16.3) 13(9.1) 0.1444 15(16.9) 4(5.2) 21(12.6)
7-10 2,762 (98.0) 16,208 (99.0) 77 (83.7) 130 (90.9) 74 (83.1) 69 (94.8) 146 (87.4)
Birth Defect
Yes 94 (3.3) 143 (0.9) <0.001 - - - - - -
No 2,724 (96.7) 16,303 (99.1) - - - - - -

* Excluded CAISM
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Table 2- Comparison of Birth Defects (BD) cases registered by ECLAMC and SINASC in

newborns from CAISM, 2004.

BD registered by

BD registered by ECLAMC

SINASC Yes No Total
Yes* 91 3 94
No 77 2,652 2,729
Total 168 2,655 2,823

*Two cases were found only in the manual review of BC.

Table 3- Sensitivity, Specificity, Positive

(PPV) and Negative Predictive Value (NPV) of

Birth Certificate Data on selected birth defects compared with data from ECLAMC, 2004,

CAISM.
] Sensitivity Specificity PPV NPV
Birth Defect
% % % %

Hydrocephaly 69.2 (9/13) 100.0 100.0 (9/9) 99.9

95% CI 41.3-89.4 99.9-100.0 71.7-100.0 99.6-99.9
Spina Bifida 100.0 (7/7) 100.0 100.0 (7/7) 100.0

95% CI 65.2-100.0 99.9-100.0 65.2-100.0 99.9-100.0
Cleft lip/palate 57.1 (4/7) 100.0 100.0 (4/4) 99.9

95% CI 21.6-87.7 99.9-100.0 47.3-100.0 99.6-99.9
Preauricular tag 33.3(3/9) 100.0 100.0 (3/3) 99.9

95% CI 14.7-85.3 99.9-100.0 47.3-100.0 99.6-99.9
CHD 40.0 (2/5) 100.0 100.0 (2/2) 99.9

95% CI 7.3-81.7 99.9-100.0 22.4-100.0 99.7-99.9
Gastroschisis 87.5 (7/8) 100.0 100.0 (7/7) 99.9

95% CI 52.0-99.4 99.9-100.0 65.2-100.0 99.8-99.9
Polydactyly 56.2 (9/16) 100.0 100.0 (9/9) 99.7

95% CI 31.9-78.5 99.9-100.0 71.7-100.0 99.5-99.9
Down Syndrome 28.6 (2/7) 100.0 100.0 (2/2) 99.9

95% CI 5.1-67.0 99.9-100.0 22.4-100.0 99.6-99.9

Figure 1- Birth defects cases distribution registered and underreported in SINASC
according to classification in minors and majors, and, among majors, single and multiples.
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Figure 2- Percent underreported in CAISM of birth defects by the birth certificate

compared to ECLAMC, 2004.
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ABSTRACT
The data quality of the Information System on Live Birth (SINASC) on birth defects has
not been fully evaluated. To assess the validity of the birth certificate for birth defects data,
the authors linked cases from SINASC to the Latin-American Collaborative Study of
Congenital Malformations (ECLAMC) from eight hospitals distributed in seven cities of
Brazil. In 2004, 27,945 live-births occurred in the selected hospitals with birth defects
prevalence varying from 1.6% to 7.9%, according to ECLAMC and from 0.5% to 2.7%
according to SINASC. SINASC underreporting ranged from 33.5% to 88.6% and was
related with a healthier newborn status in most hospitals. SINASC sensitivity varied by
hospital, from 11.4% to 66.5%, and by birth defect, from a 100% to 0. Specificity and
positive and negative predictive values were above 80%. Concordance of diagnosis was
over 90% for all hospitals. Coding reliability, determined by kappa statistics, varied from
0.61 to 1.00 for ICD-10 three-digits, and 0.41 to 0.78 for four-digits. These findings
indicate that SINASC data underestimated birth defects prevalence in live-births, and
although concordance of diagnosis was high, the data must be cautiously used because of

high underreporting and low coding reliability.

Key-words: birth defects, birth certificates, reliability, validity, information systems.

RESUMO

A qualidade da informacdo sobre anomalias congénitas do Sistema de Informagdes sobre
Nascidos Vivos (SINASC) ainda néo foi avaliada de forma abrangente. O objetivo deste
estudo foi avaliar a validade dos dados de anomalias congénitas do SINASC por meio do
pareamento dos casos do SINASC aos casos do Estudo Colaborativo Latino-Americano de
Malformacdes Congénitas (ECLAMC), em oito hospitais, distribuidos em sete municipios.
Em 2004, nasceram 27.945 nascidos vivos nos hospitais selecionados, com a prevaléncia de
anomalias congénitas variando de 1,6% a 7,9%, de acordo com 0 ECLAMC e de 0,5% a
2,7% de acordo com o SINASC. A subnotificacdo no SINASC variou de 33,5% a 88,6% e
foi maior entre os recém-nascidos com melhores condi¢cbes ao nascer na maioria dos
hospitais. A sensibilidade do SINASC variou por hospital entre 11,4% e 66,5%, e por
anomalia congénita, de 100% a 0. A especificidade e valores preditivos positivo e negativo
estiveram acima de 80%. A concordancia diagnostica calculada entre os diagnésticos de

anomalia congénita descritos na DN e os descritos no ECLAMC foi acima de 90% em
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todos os hospitais. A confiabilidade da codificacdo, determinada pela estatistica kappa,
variou de 0,61 a 1,00 para trés digitos da CID-10 e de 0,41 a 0,78 para quatro digitos. Estes
resultados indicam que o SINASC subestima a ocorréncia de anomalias congénitas nos
nascidos vivos, e, embora foi encontrada alta concordancia diagnoéstica, os dados devem ser

usados com cautela pela alta subnotificagéo e baixa confiabilidade na codificagéo.

Palavras-chave: anomalias congénitas, declaracdo de nascido vivo, validade,

confiabilidade, sistemas de informagéo.

INTRODUCTION

In Brazil, the Information System on Live Birth (SINASC) was nationally implemented
in 1990 and employs birth certificate as the instrument for data collection. Since January
1999, with the introduction of a new field, birth defects data is also collected by the birth
certificate. The use of birth certificate data to monitor birth defects prevalence in Brazil is
of particular interest considering that SINASC is a population-based system. Birth
certificates can provide information for estimating prevalence and time trends of birth
defects for the whole country. To date, the only developing countries with a national
population-based birth defects surveillance program are Costa Rica and Cuba, both created
in 1986."

In countries where birth certificates also collect birth defects data, case ascertainment by
this source varies. The birth certificate has been shown to underreport birth defects in the
region-89%).%" In these countries, other data sources are used for birth defects surveillance
in addition (or not) to birth certificate data, depending of the birth defect program case
ascertainment policies. In Norway and Finland the medical birth registries have shown
good case ascertainment and high data quality.’*°

The birth defect prevalence reported by SINASC, in 2006, was 0.65% for Brazil,
varying between the five geo-economical regions from 0.48% in the North to 0.82% in the
Southeast. There is a great variability through states, from 0.1% in Acre to 1.1% in Paraiba
state. Birth defects reported prevalence in most capitals is less than 1.0%, with the
exception of Paraiba (1.9%), Rio Grande do Sul (1.8%), Pernambuco (1.1%) and Bahia
states (1.2%)>. In addition, within states, capitals usually have higher prevalence than the

other cities. The expected prevalence of birth defects at birth is generally estimated at
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2%.%'* Underreporting potentially limits the use of this information for surveillance and
decision making processes by policy makers.

In addition to the concern about completeness, the accuracy of the birth certificate
information for birth defects is also unknown. To date only one study focused on the
accuracy of birth defects information. This study evaluated live-births from Rio de Janeiro
city for the year 2004. It involved the use of the medical record as the gold standard and
yielded reliability estimates that varied considerably depending on the type of birth defect.®
Thus, precise estimates of the completeness and accuracy of birth certificates in Brazil
remain unknown.

Interventions for improvement of birth defects data must rely on information about the
completeness and the quality of data reported. This study was undertaken to assess the
validity, reliability and completeness of birth defect data reported by SINASC on live-
births at eight hospitals, from seven municipalities in Brazil, during the calendar year of
2004.

MATERIAL AND METHODS

Definitions

In this study, we restricted birth defects definition to structural abnormalities because
birth certificates include data collected only in the neonatal period, by which time it is rare
for functional or biochemical abnormalities to have been diagnosed. We excluded minor
conditions such as nevi, dysplastic ears, preauricular sinus, sacral dimples, and positional
clubfoot.

Birth defects were defined as severe if they potentially had an adverse effect on an
individual’s health, functioning, or social acceptability. Balanic hypospadias,
supernumerary nipples, preauricular tags, and cryptorchidism were considered as mild birth
defects. Type B postaxial polydactyly, when isolated, was also considered as a mild birth
defect.

Data Sources

SINASC collects data from all live-born infants through the birth certificate, a national
standardized instrument with 41 data fields, including maternal and infant identifiers,
maternal obstetric history, and infant outcomes. Data from the birth certificate is gathered
and written by any health professional, at any time between birth and hospital discharge,
depending upon hospital policies. The primary data source for birth certificate completion

is the maternal medical record. Information on birth defects, collected in the birth
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certificate beginning in the year 1999, is composed by the question: “Detected any
congenital malformation and/or chromosomal anomaly?”, with three alternative answers to
be marked “Yes,” “No,” or “Ignored,” followed by an open field for the description of the
birth defect. The birth certificate form has three carbon copies. One is sent from the
hospital to the Municipal Department of Health (MDOH), where coding is performed and
data entered into an electronic database; the second is given to the parents for civil
registration of the child; and the third is kept in the medical record. The information is sent
monthly from the MDOH to the State Department of Health (SDOH) and, annually to the
Ministry of Health (MOH). For the approximately 1.4% of Brazilian live-births that occur
outside hospitals®, the birth certificate is issued by the civil registry office, and copies are
sent to MDOH.

ECLAMC. This study capitalized on the availability of ECLAMC (Spanish acronym for
Latin-American Collaborative Study of Congenital Malformations), a program for the
clinical and epidemiological investigation of risk factors in the etiology of birth defects.?
As part of ECLAMC, information is collected by trained health professionals, mostly
pediatricians, in a standardized manner, guided and reinforced by a procedures manual.

ECLAMC has been operating in Latin America since 1967, with a network of 90
hospitals in 2004. ECLAMC conducts active surveillance of all birth defects diagnosed at
birth, by using a hospital-based case-control methodology; details of ECLAMC are
described elsewhere.? Of the 16 Brazilian hospitals, three were excluded because of
ongoing interventions for improving birth defects reporting in the birth certificate, and five
in which there were fewer than 1,000 deliveries per year. Thus we included eight hospitals
in the current study.

Cases Selected for the Study

Since 2005, interventions for improvement of birth defects reporting occurred in some
of the ECLAMC hospitals as part of a joint national effort of the Brazilian Society of
Medical Genetics and ECLAMC. Therefore, the period selected for this study was 1%
January to 31% December of 2004 when SINASC and ECLAMC personnel worked
independently in all eight hospitals.

A total of 27,945 live-births occurred in 2004 at the eight hospitals selected for this
study. Hospitals were renamed as HOSP1 through HOSP8. They were located in seven

different cities in three of the five geo-economical regions of Brazil. Hospitals varied in
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number of live-births per year, two of them having more than 6,000 live-births, four
between 4,000 and 2,000, and two less than 1,500 live births (Table 1). The live-birth
ascertainment of each hospital relative to their respective cities varied widely, from 73.3%
of total municipality births in Florianopolis, to 0.7% in Sao Paulo.

Information on all live-births reported to SINASC by the selected hospitals was obtained
from electronic files of each MDOH, and from these births we selected all the 830 cases
with birth defects. Children, not the birth defects, were counted because birth certificates
only accepted one birth defect code per child in the period studied. One hundred forty cases
with conditions previously defined as minor were excluded, as were 13 cases with
conditions that were not birth defects (e.g.: “pustule,” “
defects cases from SINASC numbered 677.

For the same 8 hospitals, information on all 1,599 live-borns with birth defects reported

facial edema”). Thus, our total birth

to ECLAMC was obtained electronically and 489 cases with minor conditions were
excluded applying the same definition used for birth certificates. Birth defect cases
ascertained from ECLAMC were assigned ICD-10 codes, which are not currently used in
ECLAMC, and classified as having severe or mild birth defects.

The ECLAMC and birth certificate files were linked using the following variables:
mother’s name, date of birth, gender, and birth weight. Once the linkage was completed and
verified, identifiers (e.g.: mother’s name, address) were deleted from the electronic files to
protect confidentiality.

Of the 677 birth certificates with at least one birth defect described, 585 were matched to
ECLAMC data, leaving 92 unmatched cases. The results of our queries of these 92 children
showed that nine of them were described by the hospitals either as normal newborns (no
mention of a birth defect in their medical record), or the birth defect had been discarded
before hospital discharge (SINASC false positives). The remaining 83 represented "bona
fide" cases, which were considered as cases missed by ECLAMC. ECLAMC missed cases
were not distributed homogeneously through the hospitals. The two hospitals with higher
numbers of live-births per year, HOSP1 and HOSP2, had 69.9% of the losses, with 29
missed cases each. In HOSP1, from the 29 cases, 24 were mild cases; in HOSP2, five cases
were mild.

From each MDOH, the birth certificate forms of all live-births of each hospital were
reviewed by a trained professional. The verbatim description of the birth defect, when

present, was transcribed in an electronic file identified by the birth certificate number. Also,
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the profession of the health professional who completed the form, and the date the form
was completed was transcribed for reported and unreported cases. Forms with the birth
defect field left blank or marked “ignored” were also entered in this file. For one hospital
(HOSP6), MDOH policies made the forms unavailable; for this unit medical records of the
cases were reviewed to access the birth certificate form kept in medical records. Birth
certificates were not located for 17 cases.

For the cases identified in ECLAMC but not reported on birth certificates, i.e., the
unreported cases, and birth certificates for which the birth defects variable was missing
(i.e., marked *“ignored” or left blank), the medical records were thoroughly reviewed by a
trained professional, and specific data elements, related to the birth defect diagnosis, were
abstracted and entered into an electronic file. Medical records were also reviewed for any
case reported by the birth certificate that was not included in the ECLAMC database.
Medical records were not located on 20 of the 525 unreported cases. In one hospital
(HOSP2), medical records were being reproduced on microfilm and were therefore
unavailable.

Maternal and newborn characteristics

Using SINASC database information, mean maternal age, mean birth weight,
proportions of twin births, preterm live-borns, and low 1% and 5™ minute Apgar scores
(defined as less than 7) were calculated and compared within each hospital, for reported
and unreported cases, to identify possible predictors for underreporting. Comparison of the
categorical variables was performed by the Pearson’s chi-square test or Fisher exact test.
Continuous variables were compared using the Student’s t-test. In all statistical tests, the
alpha error was set at 5%.

Birth Defects Reporting

We first calculated the sensitivity, specificity, and positive and negative predictive
values of the birth certificate data compared with the ECLAMC data for reporting of birth
defects. From birth certificate data, any birth defect reported for that infant was considered
as “case reported.” Sensitivity was defined as the proportion of ECLAMC reported birth
defects cases also detected by birth certificates; positive predictive value as the proportion
of birth certificate-identified birth defect cases also identified by ECLAMC,; specificity as
the proportion of cases that ECLAMC reported as not having a birth defect who were also
reported as not having a birth defect by birth certificate; and negative predictive value as

the proportion of cases whose birth certificates indicated that they did not have a birth
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defect who were also unaffected according to ECLAMC. Birth defect-specific sensitivity
for reporting was also calculated for hydrocephaly, spina bifida, cleft lip/palate,
preauricular tag, esophagus atresia, congenital heart disease, omphalocele, gastroschisis,
clubfoot, postaxial polydactyly and Down syndrome.

For reported cases, concordance of birth defect diagnosis was calculated by comparing
the birth defect(s) reported from both sources for a given infant. Based on the verbatim
description from birth certificate, birth defects diagnoses were compared between
ECLAMC and SINASC. Agreement was calculated as the proportion of infants with birth
defect(s) according to ECLAMC who were identified as having the same birth defect(s) by
the birth certificate.

For all analyses, 95% confidence intervals were calculated.
Birth Defects Coding

An experienced SINASC ICD coder, re-coded all the birth defects reported in the birth
certificate according to ICD-10 guidelines; with no previous knowledge about the MDOH
coding. Inter-coder reliability was measured by the observed agreement rate and kappa
statistics for the birth defects coding for three, and four characters of the ICD.

Process survey

A process survey was conducted in conjunction with the chart review to identify when
birth certificate data were gathered within each hospital, and what professionals were most
involved in the data collection.

Analysis were conducted using SPSS software. *

The project was approved by the Ethics in Research Committee of the National School
of Public Health, Oswaldo Cruz Foundation.

RESULTS

The birth defect prevalence for each hospital varied from 1.6% to 7.9% according to
ECLAMC and from 0.5% to 2.7% according to SINASC data. If HOSP2 is excluded from
this analysis, ECLAMC prevalence varied from 2.9% to 7.9%.

The analysis focused on the 585 cases from the birth certificate, and the 1,110 cases
from ECLAMC. Underreporting ranged from 33.5% to 88.6%, with mild birth defects more
often unreported than severe birth defects for most hospitals (Table 2). Unreported cases
were associated with a healthier status than reported cases, except for HOSP7, as reflected

by a higher proportions of term infants, higher 1% and 5™ minute Apgar scores (>7), and
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higher mean birth weights. For the proportion of multiple births and mean maternal age, we
observed no difference between reported and unreported cases (data not shown).

SINASC sensitivity for reporting of any birth defect varied from 11.4% (95% CI: 6.5-
18.3) to 66.5% (95% ClI: 60.0-72.6), with lower sensitivity in the hospitals with fewer live-
births per year. Specificity was nearly 100% for all units. Positive predictive value ranged
from 63.7% (CI 95%:53.8-72.6) to 100.0%, when HOSP2 was excluded from the analysis,
the range for the positive predictive value was 80.0-100.0. The birth certificate had high
diagnostic concordance (above 90%) in all hospitals when compared to ECLAMC for ICD-
10 at three digits. For a higher degree of specification (ICD-10 at four digits), concordance
dropped to ranges between 42.0% (CI 95%: 17.2-69.8) and 82.6% (ClI 95%:75.9-91.1)
(Table 3). Sensitivity by specific birth defect varied widely, abdominal wall defects and
spina bifida had higher case ascertainment than other birth defects (Table 4).

In the unreported cases, the diagnosis was present in the medical record at the first
evaluation of the newborn, i.e., in the delivery room, in 24.4% to 63.8% of records. In all
units, more than 90% of the birth defect cases were described in the medical record at least
once. The only exception was HOSPG6, in which 39% of the birth defects were not noted in
the medical record. In general, this unit also had the least complete medical records.

From the 27,945 birth certificate forms reviewed, birth defects field had 359 (1.3%)
missing information. The distribution was heterogeneous, HOSP7 had 133 (9.0%), and
HOSP3 had 125 (3.2%) of total missing information; all the other hospitals had less than
1%. In HOSP1 and HOSP4, all missing information represented unreported birth defects
cases. In the other hospitals, the proportion of unreported varied from 6.0% to 15.0%.

In HOSP1 and HOSPS8, birth certificate coding was performed at the hospital, while in
the remaining six hospitals, coding was performed at the MDOH. We compared the
SINASC database and the files generated by the birth certificate manual review and
observed a difference in the total number of birth defect cases reported. Some cases were
coded as not having a birth defect while in other cases, the birth defect did not have an
ICD-10 code. This difference varied from one to six cases, except in Florianopolis, where
more than 90% of the birth defects cases were coded as not having a birth defect.
Therefore, reliability was not calculated for the two units from this municipality. Coding
reliability varied from 0.64 (Cl 95%: 0.34-0.87) to 1.00 (Cl 95%: 0.76-1.00) for three digits
and 0.45 (CI 95%: 0.19-0.74) to 0.81 (Cl 95%: 0.52-0.97) for four digits when calculated
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by observed agreement and from 0.61 (CI 95%: 0.60-0.63) to 1.00 and 0.41 (Cl 95%: 0.33-
0.49) to 0.78 (Cl 95%: 0.64-0.92) when determined by kappa statistic (Table 5).

The data-collection staff consisted of unit secretaries in three facilities, nursing staff in
another three, medical records staff in one, and physicians in another one. Although there
was no relation between case ascertainment and profession of the data collector, in the two
hospitals with better reporting, HOSP1 and HOSP5, clerks were the responsible for
completing the birth certificate. In three of the units, the birth certificate was completed in
the first day of life in approximately 90% of the cases, and in 25% of the cases in the
remaining four units. There was no significant difference between reported and unreported

cases in the proportion of birth certificates completed in the first day.

DISCUSSION

We described the quality of birth defects data from the SINASC, a population-based
information system for live-births. We evaluated more than 27,000 live-births, in eight
hospitals, distributed in three of the five regions of Brazil. We verified birth defects cases
through comparison with an independent gold standard, the ECLAMC. To our knowledge,
this is the first study that assessed the quality of SINASC data on birth defects across
several hospitals.

The results suggest that, in 2004, the SINASC was missing a substantial proportion of
birth defect cases. However, across the hospitals, there was an important variation in the
proportion of cases unreported by SINASC. For the majority of the hospitals mild birth
defects were more likely to be unreported than severe ones. Nonetheless, severe cases still
had a high proportion of unreported cases. Underreporting did not appear to occur
randomly when newborn characteristics were evaluated: cases with higher gestational age,
birth weight, and Apgar scores were more likely to be underreported by SINASC. One
possible reason for this is that for healthier newborns, physicians are less concerned with
birth defects diagnosis. One study that evaluated newborn characteristics and birth defects
reporting, in the North-American birth certificate, failed to observe any relation between
race, gestational age and birth weight, this study was performed in a single hospital with an
extremely low reporting (5.4%) what could explain random underreporting regarding birth
characteristics.® In addition, except for HOSP2, hospitals with more live-births per year
had lower underreporting. A potential explanation for this finding is that health

professionals from smaller hospitals are less likely to come across birth defects cases and
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might therefore be less familiar with reporting policies. In a US study, the opposite was
observed, the authors suggested that this bias was partly due to the source of information;
larger hospitals were more likely to get their information about birth defects from the
obstetrician than from the pediatrician.®

One of the critic points in the reporting information flow was the transcription of birth
defects diagnosis to the birth certificate: in 24 to 64% of the unreported cases the diagnosis
was present in the delivery room notes of the medical record but not in the birth certificate.
The other aspect examined in this study that could influence reporting was the professional
involved in the birth certificate completion and the time of completion. In the two hospitals
with lower underreporting (HOSP1 and HOSPS5), the information was collected by hospital
clerks who copied from the medical record any birth defect diagnosis made at the first
examination of the newborn. No difference was found regarding the day of birth certificate
completion.

We found that the sensitivity of SINASC to detect birth defects was rather low, however
it varied depending on the birth defect considered, with high sensitivity for some defects
like gastroschisis (an abdominal wall defect). On the other hand, specificity, positive and
negative predictive values were predominantly high, i.e., the majority of cases reported
were true cases. In addition, SINASC birth defects diagnosis was highly concordant with
ECLAMC diagnosis; concordance of diagnosis, at three characters of the ICD-10, was well
over 90 percent for all hospitals. This indicates that although there is underreporting, the
notified data could be used for other studies than prevalence ones, such as risk factors
studies. However, besides complete case ascertainment and data validity, reliable coding is
critical to birth defects data collected by information systems because subsequent use of the
data depends on storage and retrieval of cases using codes. We observed fair agreement for
three-digits of the ICD-10, and moderate for four-digits. Thus, although the reported cases
have a valid diagnosis because of low coding reliability the use of this data can bias
interpretation.

Estimates of the birth certificate use as an information source for birth defects
surveillance in other countries have varied widely. In the US, when birth certificate was
compared to birth defects registries, it had low sensitivity, varying in different studies from
12% to 28%>810:18202223 "and a high proportion (45%) of false-positives.’” In a Danish
study, birth certificate sensitivity was 32%, with a positive predictive value of 89%.* On

the other hand, birth certificates in Ireland®®, Norway™ and Finland’ had sensitivity,
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specificity, and predictive values above 90%, however these studies were performed with
specific birth defects. Thus, putting our findings on birth certificate validity in context with
other studies, we observe that although its validity, after four years of implementation, is
far from ideal, it is still better than in most countries. Studies about reliability of birth
defects coding are still missing in the literature to compare with our findings.

In this study, we adopted ECLAMC data as the gold standard in the absence of others.
We detected few case losses in most facilities. We consider that as ECLAMC losses were
mostly mild cases, except for HOSP2, these losses do not discredit it as a gold-standard.
We did not use medical records as the gold standard because, in addition to the high costs
involved in independently abstracting information from this source it would, in fact,
evaluate the accuracy of transferring the information from the medical record to the birth
certificate and there may have been over or underreporting in the medical record itself.?*
ECLAMC offers an additional advantage in that all birth defects are described by trained
personnel. Most previous studies on birth defect validity focused on a selected group of
birth defects. One of the strengths of this study is the inclusion of all birth defects reported,
and the differentiation between underreporting of severe and mild conditions. In addition
this is the first study to perform coding reliability analysis of the birth certificate for birth
defects.

The concentration of university and/or tertiary care hospitals in ECLAMC limits the
generalization of the study results. However, SINASC low sensitivity for birth defects
seems to be a national issue; the prevalence reported by this information system was 0.8%
in 2004 and 0.6% in 2006.° Besides, if considered that because they are university and
tertiary hospitals they have a better capacity for diagnosis and reporting, we may think that
the results correspond to the best scenario in Brazil. The other limitation of this study was
that although we visited all units selected for the project, we could not apply the same
records review in two of the eight hospitals. In HOSP6, we could not manually review the
birth certificates. In HOSP2, medical records were unavailable, precluding us from
confirming any cases not reported by ECLAMC and also the time of birth defect diagnosis.

SINASC is a valuable resource for analyzing maternal and child health issues. However,
while many variables are reported accurately, others must be used cautiously. Using
comprehensive data from ECLAMC participating hospitals, we observed relatively low
birth defect case ascertainment and low coding reliability. Nonetheless, there have been

efforts to improve case ascertainment by an increasing number of MDOHSs. This interest in
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birth defects reporting has taken place mostly in places where most birth certificate
variables reached a relatively high level of completeness and quality of data, such as Sao
Paulo™ and Porto Alegre™®. Health care managers are recognizing the relative complexity
of birth defects reporting data, and that high data quality requires further measures to be
taken.

More accurate estimates of birth defects occurrence and improvements in the quality and
reliability of data recorded are needed if meaningful population-based studies are to be
conducted. The implementation of training courses and raising of the awareness on the
importance of birth defects surveillance could potentially enhance the completeness and
quality of the data derived from SINASC. Training of the professionals responsible for
completion can improve reporting and training of medical personnel can improve birth
defects description so that a greater level of detail is achieved. Also, specific training for
birth defects coding must be provided in a periodic basis for all coders of health
information systems. Birth defects have some intrinsic characteristics that complicate the
coding process, such as low prevalence (the coder is seldom confronted by the same birth
defect), different names for the same general condition (e.g., spina bifida and
meningomyelocele), and syndromes without ICD-10 code. At the present moment, in most
health departments of Brazil, only death certificate coders receive training for ICD-10
coding. Coders for SINASC receive informal training and consult the death certificate
coder when needed.

The use of birth certificate is appealing in developing countries like Brazil, which have
relatively few resources for specific programs for birth defects surveillance, but that have a
national unified health system with a well-functioning health information system. Although
birth certificates are limited to newborns, there are benefits that make them uniquely
valuable, including a nationally standardized population-based information system,
availability of birth outcomes and maternal information, online availability of data from
previous years®, relatively low cost, narrative diagnosis, and the potential for linkage with
other Brazilian information systems (primary care, hospital, and mortality information
systems). The degree to which the birth certificate data on birth defects is used for health
policy decision-making is not known. Presumably, the more accurate and complete these
records are, the more valuable these data will be to policy makers. Continued efforts to
improve the quality of birth certificate data will ultimately increase the usefulness of the

data and confidence in the information reported.
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Table 1 — Characteristics of hospitals according to SINASC data, live-births, 2004.
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HOSP1 HOSP2 HOSP3 HOSP4 HOSP5 HOSP8
City Jodo Pessoa Joinville  Floriandpolis  Campinas  Belo Horizonte Floriandpolis Sé&o Paulo
Brazilian Geographic Region NE S S SE SE SE
Live births per year 7,138 6,126 3,900 2,823 2,682 1,409
Coverage of Births (%) 38.3 73.3 54.4 14.6 5.7 0.7

NE: Northeast, S: South, SE: Southeast
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Table 2- Live-births characteristics and distribution of reported and unreported birth defect cases in the hospitals, 2004

HOSP1 HOSP2 HOSP3 HOSP4 HOSP5 HOSP6 HOSP7 HOSP8 TOTAL
Live-births Characteristics
Mean Maternal age (sd) 23.5 (5.9) 25.3 (6.5) 26.2 (6.51) 25.6 (6.6) 26.1 (6.8) 25.3 (6.1) 25.2(6.2) 28.9(7.4) NA
Mean Birth weight (g) 3,082.2 3,186.0 3,226.6 3,019.1 2,898.6 3,200.0 3,155.0 3,122.9 NA
Standard deviation 616.6 559.3 572.4 706.2 655.0 540.1 630.1 583.4
Gestational age < 37 weeks (%) 10.4 8.8 7.4 14.5 19.7 5.8 11.3 11.8 NA
Twin birhts (%) 2.7 15 2.6 3.6 3.9 1.6 2.7 3.6 NA
1st minute Apgar Score <7 (%) 7.8 94 7.7 13.3 14.9 6.6* 8.4 13.3 NA
5th minute Apgar Score <7 (%) 1.9 1.6 1.2 2.0 2.5 0.8* 2.0 1.6 NA
Birth defects - ECLAMC (%) 306 (4.3) 101 (1.6) 125 (3.2) 160 (5.7) 215(7.9) 114 (4.8) 44 (2.9) 45 (3.2) NA
Birth defects - SINASC (%) 192 (2.7) 51 (0.8) 67 (1.7) 91 (3.2) 143 (5.3) 13 (0.5) 16 (1.1) 12 (0.9) NA
ECLAMC BD cases
Severe N (%) 230 (75.2) 54 (53.5) 96 (77.0) 121 (75.6) 168 (78.1) 71 (62.3) 34 (77.3) 26 (57.8) 793 (71.4)
Mild N (%) 76 (24.8) 47 (46.5) 29 (23.0) 39 (24.4) 47 (21.9) 43 (37.7) 10 (22.7) 19 (42.2) 317 (28.6)
Total ECLAMC cases N 306 101 125 160 215 114 44 45 1,110
SINASC BD cases
Severe N (%) 140 (72.9) 37 (72.5) 56 (83.6) 77 (84.6) 123 (86.0) 7 (53.9) 15 (93.8) 7 (58.3) 462 (79.0)
Mild N (%) 52 (27.1) 14 (27.5) 11 (16.4) 14 (15.4) 20 (14.0) 6 (46.1) 1(6.2) 5 (41.7) 123 (21.0)
Total SINASC cases N 192 51 67 91 143 13 16 12 585
SINASC Unreported BD cases
Severe N (% Severe) 90 (39.1) 17 (31.5) 40 (41.6) 44 (36.4) 45 (26.8) 64 (90.1) 19 (55.9) 19 (73.1) 338 (64.4)
Mild N (% Mild) 24 (31.6) 33(70.2) 18 (62.1) 25 (64.1) 27 (57.4) 37 (86.0) 9 (90.0) 14 (80.8) 187 (35.6)
Total Unreported cases 114 50 58 69 72 101 28 33 525
P-value 0.238 <0.001 0.054 0.002 <0.001 0.505 0.049 0.964

* 63% missing information

NA: not applicable
BD: birth defects
S: Severe, M: Mild



Table 3- SINASC validity and birth defect diagnostic concordance using ECLAMC as reference, 2004.

HOSP1
(C1 95%)

HOSP2
(C1 95%)

HOSP3
(C1 95%)

HOSP4
(CI 95%)

HOSP5
(C1 95%)

HOSP6
(C1 95%)

HOSP7
(C1 95%)

HOSP8
(C1 95%)

SINASC Validity

Sensitivity 62.7 (57.2-68.0)
Specificity 99.4 (99.1-99.5)
PPV 81.7 (76.6-85.9)
NPV 98.4 (98.0-98.6)

% BD Diagnostic Concordance
ICD-10 3 digits ~ 91.6 (87.8-95.6)
ICD-10 4 digits ~ 45.8 (38.8-52.9)

50.5 (40.8-60.2)
99.5 (99.3-99.7)
63.7 (53.8-72.6)
99.2 (98.9-99.4)

98.0 (90.7-99.9)
70.6 (58.1-83.1)

53.6 (44.8-62.2)
99.8 (99.5-99.9)
88.2 (79.1-93.6)
98.5 (98.1-98.9)

100.0 (95.6-100)
73.1 (62.5-83.7)

56.9 (49.1-64.4)
99.9 (99.6-99.9)
96.8 (90.7-98.9)
97.5 (96.9-98.1)

92.3 (86.8-97.8)
82.6 (75.9-91.1)

66.5 (60.0-72.6)
99.3 (98.9-99.6)
89.9 (84.2-93.5)
97.2 (96.5-97.8)

83.9 (77.9-89.9)
47.6 (39.4-55.7)

11.4 (6.5-18.3)
99.9 (99.7-100.0)
92.9 (63.3-99.0)
95.7 (94.9-96.6)

100.0 (79.4-100.0)
61.5 (34.1-84.3)

36.4 (23.2-51.2)
99.7 (99.3-99.9)
80.0 (57.6-91.8)
98.1 (97.4-98.8)

100.0 (82.9-100.0)

68.7 (43.7-87.5)

26.7 (15.3-40.9)

100.0 (99.8-100.0)

100.0 (100.0)
97.6 (96.8-98.4)

100.0 (77.9-100.0)

42.0 (17.2-69.8)

ClI: Confidence Interval

PPV: Positive Predictive Value
NPV: Negative Predictive Value
BD: Birth Defects

ICD-10: International Classification of Diseases — 10" Revision



Table 4 —Sensitivity of birth certificate for reporting selected birth defects compared with ECLAMC, 2004

Birth Defect HOSP1 HOSP2 HOSP3 HOSP4
S (%) Sp, % S (%) Sp, % S (%) Sp, % S (%) Sp, %
Hydrocephaly 4/6 (66.7) 100.0 2/3 (66.7) 100.0 5/7 (71.4) 100.0 9/13(69.2) 100.0
Cl 95% 26.2-93.9 99.9-100.0 13.2-98.3 99.9-100.0  33.0-94.9 99.9-100.0  41.3-89.4 99.9-100.0
Spina bifida 9/10 (90.0) 100.0  3/3(100.0) 100.0 7/8 (87.5) 100.0 7/7 (100.0) 100.0
Cl 95% 59.6-99.5 99.9-100.0  36.8-100.0 99.9-100.0  52.0-99.4 99.9-100.0 65.2-100.0 99.9-100.0
Cleft lip/ palate 9/10 (90.0) 100.0 12/13(92.3) 100.0 7/7 (100.0) 100.0 4/7 (57.1) 100.0
Cl 95% 59.6-99.5 99.9-100.0 67.5-99.6 99.9-100.0 65.2-100.0 99.9-100.0 21.6-87.7 99.9-100.0
Preauricular tag 9/11 (81.8) 100.0  3/19 (15.8) 100.0 3/8(37.5) 100.0 3/9(33.3) 100.0
Cl 95% 51.7-96.8 99.9-100.0 4.2-37.2 99.9-100.0 10.6-72.2 99.9-100.0  14.7-85.3 99.9-100.0
Esophagus atresia - - 0/1 (0.0) 100.0 1/1(100.0) 100.0 1/2 (50.0) 100.0
Cl 95% - - - 99.9-100.0 5.0-100.0 99.9-100.0 2.5-97.5 99.9-100.0
CHD 10/35 (28.6) 100.0 0/2 (0.0) 100.0 6/28 (21.4) 100.0  2/5(40.0) 100.0
Cl 95% 15.5-45.0 99.9-100.0 - 99.9-100.0 9.2-39.3 99.9-100.0 7.3-81.7 99.9-100.0
Omphalocele 3/4 (75.0) 100.0  1/1(100.0) 100.0 1/1 (100.0) 100.0 5/5 (100.0) 100.0
Cl 95% 24.2-98.7 99.9-100.0 5.0-100.0 99.9-100.0 5.0-100.0 99.9-100.0 54.9-100.0 99.9-100.0
Gastroschisis 1/1 (100.0) 100.0  1/1(100.0) 99.9 4/4(100.0) 100.0 7/8 (87.5) 100.0
Cl 95% 5.0-100.0 99.9-100.0 5.0-100.0 99.9-100.0 47.3-100.0 99.9-100.0 52.0-99.4 99.9-100.0
Clubfoot 50/90 (55.5) 99.8 5/7 (71.4) 99.9 2/4(50.0) 100.0 5/7 (71.4) 100.0
Cl 95% 45.2-65.6  99.7-99.9 33.0-94.9 99.9-100.0 9.4-90.6 99.9-100.0  33.0-94.9 99.9-100.0
Postaxial polydactyly 25/33 (75.8) 100.0 4/8 (50.0) 100.0 6/10 (60.0) 100.0 9/16 (56.2) 100.0
Cl 95% 59.1-88.1 99.9-100.0 18.4-81.6 99.9-100.0  29.1-85.8 99.9-100.0 31.9-78.5 99.9-100.0
Down Syndrome 4/6 (66.7) 100.0 4/6 (66.7) 100.0  3/5(60.0) 100.0  2/7 (28.6) 100.0
Cl 95% 26.2-94.0 99.9-100.0 26.2-93.9 99.9-100.0 18.2-92.6 99.9-100.0 5.1-67.0 99.9-100.0

ClI: Confidence Interval

S: Sensitivity
Sp: Specificity

CHD: Congenital Heart Disease



Table 4 —Sensitivity of birth certificate for reporting selected birth defects compared with ECLAMC, 2004 (continued)

Birth Defect HOSP5 HOSP6 HOSP7 HOSPS8
S (%) Sp, % S (%) Sp, % S (%) Sp, % S (%) Sp, %
Hydrocephaly 8/8 (100.0) 100.0 1/1 (100.0) 100.0 0/1 (0.0) 100.0 - 100.0
Cl 95% 68.8-100.0 99.7-100.0  5.0-100.0 99.9-100.0 - 99.9-100.0 - 99.9-100.0
Spina bifida 13/13(100.0) 100.0 - - 3/3(100.0) 100.0 - 100.0
Cl 95% 79.4-100.0 99.9-100.0 - - 36.8-100.0 99.9-100.0 - 99.9-100.0
Cleft lip/ palate 9/11 (81.8) 100.0 - - - 100.0 0/1 (0.0) 100.0
Cl 95% 51.7-96.8 99.9-100.0 - - - 99.9-100.0 - 99.9-100.0
Preauricular tag 2/9 (22.2) 100.0 0/5 (0.0) 100.0 0/1 (0.0) 100.0 0/4 (0.0) 100.0
Cl 95% 3.9-56.2 99.9-100.0 - 99.9-100.0 - 99.9-100.0 - 99.9-100.0
Esophagus atresia 3/3 (100.0) 100.0 - - - 100.0 - 100.0
Cl 95% 36.8-100.0 99.9-100.0 - - - 99.9-100.0 - 99.9-100.0
CHD 3/11 (27.2) 100.0 0/1 (0.0) 100.0 1/8 (12.5) 100.0 0/9 (0.0) 100.0
Cl 95% 7.4-57.8 99.9-100.0 - 99.9-100.0 6.2-48.0 99.9-100.0 - 99.9-100.0
Omphalocele 2/3 (66.7) 100.0 - - - 100.0 - 100.0
Cl 95% 13.2-98.3 99.9-100.0 - - - 99.9-100.0 - 99.9-100.0
Gastroschisis 5/5 (100.0) 100.0 - - 2/2(100.0) 100.0 1/1 (100.0) 100.0
Cl 95% 54.9-100.0 99.9-100.0 - - 22.4-100.0 99.9-100.0 5.0-100.0 99.9-100.0
Clubfoot 4/9 (44.4) 99.8 3/39(7.7) 99.9 0/4 (0.0) 100.0 2/2 (100.0) 100.0
Cl 95% 16.0-75.9  99.7-99.9 2.0-19.5 99.9-100.0 - 99.9-100.0 22.4-100.0 99.9-100.0
Postaxial polydactyly  13/19 (68.4) 100.0  4/9 (44.4) 100.0 - 100.0  5/9 (55.5) 100.0
Cl 95% 455-86.1 99.9-100.0 16.0-75.9 99.9-100.0 - 99.9-100.0 24.0-83.9 99.9-100.0
Down Syndrome 6/8 (75.0) 100.0 0/7 (0.0) 100.0 0/1 (0.0) 100.0  2/6 (33.3) 100.0
Cl 95% 38.8-95.6  99.9-100.0 - 99.9-100.0 - 99.9-100.0 6.0-73.8  99.9-100.0

Cl: Confidence Interval

S: Sensitivity
Sp: Specificity

CHD: Congenital Heart Disease



Table 5 — Reliability of birth defects coding by SINASC, 2004.
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HOSP1 HOSP2 HOSP4 HOSP5 HOSP6 HOSP8
BC coded at hospital Yes No No No No Yes
Total BD coded 336 84 92 156 11 11
Observed Agreement
Three-digit ICD-10 (CI 95%) 0.68 (0.63-0.73) 0.71(0.62-0.81) 0.76 (0.67-0.85) 0.80 (0.74-0.86) 0.64 (0.34-0.87) 1.00 (0.76-1.00)

Four-digit ICD-10 (Cl 95%)
Kappa

Three-digit ICD-10 (CI 95%)

Four-digit ICD-10 (C1 95%)

0.53 (0.48-0.58)

0.61 (0.59-0.63)
0.51 (0.50-0.52)

0.54 (0.43-0.64)

0.70 (0.67-0.72)
0.52 (0.50-0.54)

0.61 (0.51-0.71)

0.75 (0.72-0.77)
0.60 (0.58-0.61)

0.62 (0.55-0.70)

0.79 (0.78-0.81)
0.61 (0.60-0.63)

0.45 (19.0-74.1)

0.63 (0.60-0.66)
0.41 (0.33-0.49)

0.81 (0.52-0.97)

1.00
0.78 (0.64-0.92)

*HOSP3 and HOSP7 did not had their birth certificates coded by the MDOH.

BC: Birth Certificate

ICD-10: International Classification of Diseases — 10" Revision

Cl: Confidence Interval
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Resumo

O objetivo deste estudo foi comparar a cobertura e validade dos diagnosticos de anomalias
congénitas do Sistema de Informacdes sobre Nascidos Vivos (SINASC), campo 34, em
2004 e 2007 em oito hospitais distribuidos em sete municipios, de cinco estados do Brasil,
em um total de 27.945 nascidos vivos em 2004 e 25.905 em 2007. Além disso, investigar e
descrever as intervencdes realizadas pelos hospitais e gestores do SINASC para melhorar a
qualidade dos dados desse campo. Para a analise da validade de critério dos diagnosticos de
anomalias congénitas foi utilizado como padrdo-ouro o banco de dados do Estudo
Colaborativo Latino Americano (ECLAMC). A descri¢do das intervengGes foi obtida por
meio de correio eletrénico. Em 2004, pelo menos 40% dos casos de anomalias congénitas
eram subnotificados, esta situacdo nao foi modificada em 2007. Observou-se um aumento
significativo na sensibilidade somente em um hospital, de 56,9 (IC 95%: 49,1-64,4) para
96,8 (IC 95%: 92,6-99,0). Em dois hospitais houve uma diminuigcdo significativa da
sensibilidade, de 62,7 (IC 95%: 49,1-64,4) para 41,7 (IC 95%: 49,1-64,4) e de 66,5 (IC
95%: 60,0-72,6) para 32,2 (IC 95%: 26,2-38,2). Os valores preditivos positivo e negativo e
especificidade permaneceram com valores acima de 80% para a maioria das unidades.
Apenas duas Secretarias Municipais de Saude (SMS) e quatro hospitais fizeram algum tipo
de intervencdo direcionada a melhoria do campo 34. Nos hospitais foram feitas
principalmente agdes de sensibilizacdo dos responsaveis pelo preenchimento e mudancas
do momento e dos profissionais envolvidos no mesmo. Somente uma SMS realizou
atividades de capacitacdo dos profissionais envolvidos com o campo 34. Os resultados
apontam para a necessidade urgente de se investir na qualidade da informacdo sobre
anomalias congénitas no SINASC. Conclui-se que os dados sobre anomalias congénitas do
SINASC ainda devem ser utilizados com cautela para estudos epidemioldgicos destas

condigdes.

Palavras-chave: anomalias congénitas, declaracdo de nascido vivo, SINASC, validade.

Abstract

The aim of this study was to compare the case ascertainment and validity of birth defects
cases in the Brazilian Birth Certificate, in 2004 and 2007, in eight distributes in seven
municipalities, in a total of 27,945 live-births in 2004 and 25,905 in 2007. Besides, to
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investigate and describe the interventions performed by the hospitals and health managers
to improve the quality of this field. For the validity analysis of the birth defects diagnosis,
the database from the Latin-American Collaborative Study of Congenital Malformations
(ECLAMC) was used as the gold-standard. The description of the interventions was
obtained by email. In 2004, at least 40% of the birth defects cases were unreported; this
situation did not change in 2007. We observed a significant increase in the sensitivity only
in one hospital, from 56.9 (Cl 95%: 49.1-64.4) to 96.8 (Cl 95%: 92.6-99.0). In two
hospitals, there was a significant decrease in the sensitivity, from 62.7 (Cl 95%: 49.1-64.4)
to 41.7 (Cl 95%: 49.1-64.4) and from 66.5 (CI 95%: 60.0-72.6) to 32.2 (Cl 95%: 26.2-
38.2). The predictive positive and negative values and specificity remained above 80% for
the majority of hospitals. Only two Municipal Department of Health (MDOH) and four
hospitals did some intervention for birth defects reporting improvement. In the hospitals,
changes in the timing of birth certificate filling and in the health professional in charge
were the main interventions. Only one MDOH performed training courses with the health
professionals. The results indicate the urging necessity of investments in the birth defects
information quality in the birth certificate. We conclude that the birth defects data in the
birth certificate should be used with caution for epidemiologic studies of these conditions.

Key-words: birth defects, birth certificate, validity

Introducéo

O objetivo de avaliar a qualidade de dados dos sistemas de informagdo € fornecer
elementos sobre a acuracia das medidas e indicadores gerados por estes sistemas. A
avaliacdo da completude, validade e confiabilidade deve ser realizada periodicamente para
assegurar aos gestores da salde que as decisfes tomadas estejam baseadas em informacéo
de qualidade.! O Sistema de InformacBes sobre Nascidos Vivos (SINASC) foi
implementado em 1990 sendo que foi acrescentado, a partir de 1999, um novo campo
(campo 34), que possibilita a notificacdo das anomalias congénitas. Até o ano de 2006,
apesar de existir espaco na declaracdo de nascido vivo para a descricdo detalhada das
anomalias congénitas, apenas um cddigo de anomalia podia ser digitado na informatizacéao
do banco de dados. A partir de entdo, todos os diagndsticos de anomalias congénitas

descritas puderam ser codificadas e digitadas no SINASC. Este sistema de informacéo
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possui caracteristicas Unicas, as quais poucos paises no mundo dispdem, tais como,
cobertura nacional, sistema eletronico de envio de dados e disponibilidade de informacéo
desagregada.

Com o SINASC constitui-se a oportunidade da implementagdo de um programa
nacional de vigilancia epidemiolégica de anomalias congénitas com o objetivo de
monitorizar a prevaléncia destas condi¢bes, conduzir estudos de fatores de risco,
monitorizar exposi¢do a teratdgenos e planejar programas de prevencdo e tratamento de
anomalias congénitas. A partir da implementagdo do SINASC, o Brasil dispde de um
sistema de informagé&o para tal programa. No entanto, a qualidade dos dados ainda néo foi
avaliada de maneira abrangente, pelo que, as informacdes geradas ainda apresentam
limitacGes para seu uso.

Este estudo faz parte de um projeto de avaliagdo da qualidade das informacdes do
SINASC em relacdo as anomalias congénitas. Em uma primeira etapa, avaliamos oito
hospitais localizados em sete municipios brasileiros para o ano de 2004%°. Esta segunda
etapa do projeto teve como objetivo a comparacdo entre os anos de 2004 e 2007 para
avaliar a evolucdo da notificacdo das anomalias congénitas no SINASC. Além disso, foram
descritas as intervencOes realizadas pelos hospitais selecionados e pelas respectivas
secretarias municipais e 0 Ministério da Saude em relacdo a melhoria da qualidade deste
campo.

Material e Métodos

Foram utilizadas as informagdes contidas no banco de dados do SINASC que se
referiam aos nascidos vivos, por ocorréncia, nos anos 2004 e 2007, em oito hospitais dos
municipios de Jodo Pessoa, Salvador, S&o Paulo, Campinas, Belo Horizonte, Floriandpolis
e Joinville, num total de 27.945 nascidos vivos em 2004 e 25.905 em 2007.

Para a avaliacdo da notificacdo de recém-nascidos com anomalias congénitas pelo
SINASC, utilizaram-se as informacdes contidas no banco de dados do Estudo Colaborativo
Latino-Americano de Malformacgdes Congénitas (ECLAMC) nos mesmos hospitais e anos.
O ECLAMC ¢é um programa de pesquisa de fatores de risco e etiologia das anomalias
congénitas, de base hospitalar, com busca ativa de casos de anomalias congénitas. Os dados
s30 coletados por profissionais capacitados guiados por um manual de procedimentos.?

O conjunto dos casos de anomalias congénitas notificados pelo SINASC foi
selecionado e pareado ao conjunto de casos do ECLAMC. O pareamento ndo foi possivel

em 11 casos, por inexisténcia dos mesmos na base do SINASC, sendo excluidos da andlise.
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As varidveis utilizadas para o pareamento foram: nome da mée, peso ao nascimento e idade
materna. Caso notificado foi definido como todo recém-nascido com o campo de anomalia
congénita codificada como “sim” pelo SINASC. Os casos com anomalias menores de
pouca importancia clinica, tais como nevos, orelhas displasicas e fistulas pré-auriculares,
foram excluidos da andlise. Um dos hospitais, HOSP8, ndo participou do ECLAMC em
2007 e, portanto, foi excluido da analise da comparacdo da validade de critério de
diagnostico.

As prevaléncias pelo ECLAMC e SINASC em 2004 e 2007, para cada hospital,
foram avaliadas pelo intervalo de confianca (95%) da diferenca das proporgdes.

A sensibilidade, especificidade, valores preditivos positivo e negativo foram
calculados para o conjunto de casos de anomalias congénitas pareados entre 0 SINASC e
ECLAMC. Sensibilidade foi definida como a proporgdo de casos de anomalias congénitas
detectados pelo ECLAMC que foram notificados pelo SINASC; valor preditivo positivo
como a proporcdo de casos identificados pelo SINASC também identificados pelo
ECLAMC como casos de anomalias congénitas; especificidade como a proporcao de casos
que o ECLAMC notificou como ndo tendo anomalia congénita que também foram
notificados pelo SINASC como néo tendo anomalia congénita e valor preditivo negativo
como a propor¢cdo de casos nos quais 0 SINASC indicava que nao havia anomalia
congénita que também foram identificados pelo ECLAMC como sem anomalias
congénitas. A validade de critério do SINASC para o diagnostico de anomalias congénitas
foi comparada, para cada hospital, para os anos 2004 e 2007, pelos intervalos de confianga
(95%).

Para a descri¢do das intervencdes realizadas em relacdo a notificagdo das anomalias
congénitas pelo SINASC, um correio eletrdnico foi enviado para todos os responsaveis pelo
ECLAMC nos hospitais selecionados e para os responsaveis pelo SINASC nas suas
respectivas secretarias municipais (SMS). O responsavel pelo SINASC no Ministério da
Saude (MS) também foi contatado. O correio eletrbnico indagava sobre qualquer
intervencdo (mudancas no preenchimento ou fluxo de informacdo, reunides, cursos de
capacitacdo, portarias, elaboragdo de manuais) realizada no periodo de janeiro de 2005 a
dezembro de 2007.

Resultados

Nos hospitais avaliados foi observada uma variacdo da prevaléncia das anomalias

congénitas entre 2004 e 2007, segundo o0 ECLAMC. No entanto, somente em dois hospitais
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essas mudancas foram significativas, no HOSP1 de 4,3% para 5,6% (IC 95% da diferenca
das proporc¢oes: 0,005-0,021) e no HOSP7 de 3,0% para 1,6% (IC 95% da diferenca das
proporcdes: 0,002-0,025). Pelo SINASC houve uma diminuicdo significativa da
prevaléncia de anomalias congénitas no HOSP5 de 5,3% para 2,7% (IC 95% da diferenca
das proporc¢oes: 0,015-0,037) e um aumento nos HOSP4 de 3,2% para 4,5% (IC 95% da
diferenca das proporc¢oes: 0,003-0,024) e HOSP8 de 0.9% para 4,3% (IC 95% da diferenca
das proporgdes: 0,020-0,048) (Tabela 1).

Dos sete hospitais em que foi calculada a validade de critério observou-se um
aumento na sensibilidade nos HOSP2, HOSP3, HOSP4 e HOSP6 entre 2004 e 2007, sendo
este aumento significativo somente no HOSP4, de 56,9 (IC 95%: 49,1-64,4) para 96,8 (IC
95%: 92,6-99,0). Nos HOSP1, HOSP5 e HOSP7, houve uma diminuicdo da sensibilidade,
sendo esta significativa somente para os HOSP1, de 62,7 (1C 95%: 57,2-68,0) para 41,7 (IC
95%: 36,4-47,0) e HOSP5, de 66,5 (IC 95%: 60,0-72,6) para 32,2 (IC 95%: 26,2-38,2). Os
valores preditivos positivo e negativo e especificidade permaneceram com valores
semelhantes para todas as unidades (Tabela 1).

Todos os gestores do SINASC e profissionais dos hospitais participantes do
ECLAMC responderam ao correio eletrénico, exceto pela SMS de Floriandpolis. Foram
realizadas intervencGes em quatro hospitais. Reunides de conscientizacdo sobre vigilancia
epidemiolégica em anomalias congénitas foram realizadas em todos estes hospitais.
Intervengbes no fluxo de informacdo ocorreram em dois hospitais, incluindo mudanca de
local e momento do preenchimento da declaracdo de nascido vivo; o preenchimento passou
a ser executado no alojamento conjunto ou unidade neonatal ao invés do centro obstétrico.
Outra intervencao realizada foi em relagdo ao profissional responsavel pelo preenchimento
da declaracdo de nascido vivo; no HOSP6 o preenchimento foi restringido a trés
profissionais de salde e no HOSP8 a supervisdo do preenchimento do campo referente a
anomalias congénitas foi designada a um pediatra (Tabela 2).

As SMS de S&o Paulo e Campinas fizeram intervenc@es especificamente direcionadas
ao campo 34. Ambas SMS conduziram reuniGes de conscientizacdo sobre vigilancia
epidemiolégica em anomalias congénitas nos principais hospitais de seus respectivos
municipios. A SMS de Sdo Paulo realizou atividades de capacitagdo com os todos 0s
profissionais envolvidos na coleta, codificacdo e digitacdo da informacdo assim como
cursos sobre diagnostico e codificacdo de anomalias congénitas e sobre a entrada da

informacdo no banco de dados. A SMS de Campinas passou a utilizar, desde 2006, o banco
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de dados ECLAMC do hospital deste municipio como fonte de dados para complementar o
banco de dados SINASC em relacdo a anomalias congénitas (Tabela 3).

Em 2006, o Ministério da Saude em colaboracdo com o Ministério da Ciéncia e
Tecnologia, por intermédio do Conselho Nacional de Desenvolvimento Cientifico e
Tecnoldgico abriram o edital MCT-CNPg/ MS-SCTIE-DECIT — N° 21/2006. O objetivo do
edital foi fomentar a pesquisa sobre Genética Clinica através do apoio a projetos de
pesquisa que dessem subsidios para a formulacdo, implementacdo e avaliacdo de acdes
publicas voltadas para a Atengdo em Genética Clinica no SUS. Dos 14 projetos aprovados
neste edital, um deles era relacionado a tematica “Anomalias Congénitas”, com a linha de
pesquisa: “Avaliacdo da qualidade do preenchimento do campo 34 da DN e acbes que
possam melhorar o instrumento”. Este projeto encontra-se ainda em fase de execucéo.

No inicio de 2007 o Ministério da Saude realizou um seminario com gestores do
SINASC de algumas SES e SMS, membros do ECLAMC e especialistas em codificacdo
para discutir iniciativas de aprimoramento do preenchimento do campo 34 na declaragéo de
nascido vivo.

O Ministério da Saude ndo determinou novos procedimentos ou aprovou resolucdes
ou portarias em relacdo a notificacdo das anomalias congénitas pelo SINASC desde sua
implementacao no ano 1999.

Discussao

O SINASC apresentava em 2004 baixa sensibilidade em relacdo a informacéo sobre
anomalias congénitas, com pelo menos 40% de subnotificagdo dos casos de anomalias
congénitas, tanto das maiores quanto das menores. Esperava-se que esta situacdo
melhorasse ao longo do tempo e que intervencdes visando uma melhora na qualidade das
informac@es sobre anomalias congénitas fossem realizadas pelos gestores deste sistema. No
entanto, pela andlise verifica-se que apds sete anos de implementagdo do campo sobre
anomalias congénitas no SINASC, o perfil de notificagdo ndo melhorou significativamente
entre os anos de 2004 e 2007. Além disso, poucas intervencdes ocorreram visando melhorar
este campo.

Ao contrario do esperado, em dois hospitais houve uma maior subnotificacdo. No
HOSP1 e no HOSPS a sensibilidade teve uma redugdo em mais de 40%. Em trés dos quatro
hospitais onde foram realizadas intervencfes houve certa melhora na notificacdo, no
entanto, a subnotificacdo ainda ocorre em pelo menos 40% dos casos, exceto no HOSP4.

Neste, ndo foi possivel determinar se a melhora ocorreu somente pelo compartilhamento do
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banco de dados do ECLAMC com o SINASC, ou se houve uma melhora na notificacdo
pela equipe do hospital. Estes resultados evidenciaram que o SINASC manteve uma
elevada especificidade e valores preditivos positivo e negativo, mas apresenta persisténcia
da baixa sensibilidade, em alguns casos agravada, na notificagdo das anomalias congénitas.
Também foi identificado em 2004 baixa confiabilidade da codificacdo destas condicdes,
porém este aspecto ndo foi o objetivo do presente estudo, mas considerando que ndo foram
realizadas intervenc@es para este fim acreditamos que a situacdo permanece a mesma.

Medidas para melhora da notificagdo destas condi¢cdes foram tomadas em poucos
locais; somente duas SMS e quatro hospitais realizaram intervencdes. Em Sao Paulo, apesar
de ndo ser possivel avaliar a validade de diagnostico no hospital, 0 aumento da prevaléncia
em mais de 300% sugere que as acOes de sensibilizacdo e capacitacdo tomadas pelo
hospital e SMS tiveram impacto significativo na notificagdo das anomalias congénitas.
Ainda assim, com excecdo deste municipio, as demais SMS e hospitais realizaram
intervencdes que ndo envolveram o principal fator necessario para mudancas neste sistema
de informacéo, ou seja, a capacitacdo de todos os profissionais envolvidos no processo da
coleta e armazenamento dos diagndsticos de anomalias congénitas (diagnostico,
preenchimento e codificacdo da declaracdo de nascido vivo).

A colaboracdo da SMS Campinas com 0 ECLAMC caminha na desejada direcdo da
vigilancia epidemioldgica com multiplas fontes de dados. Porém, como o
compartilhamento do banco de dados ndo modifica a coleta da informacdo no hospital,
devem ser priorizadas a¢Ges no hospital que sensibilizem e capacitem os profissionais
responsaveis pelo preenchimento da DN na notificacdo das anomalias congénitas. Além
disso, 0o ECLAMC ¢ um projeto de pesquisa colaborativo ndo-institucional e, portanto, a
participacdo de um hospital ndo é permanente.

Em outros paises, instrumentos semelhantes & declaracdo de nascido vivo, como o
“birth certificate”, nos EUA, e “live-birth notification” na Europa, séo utilizados como
fonte de dados para programas de vigilancia epidemiologica em anomalias congénitas. No
entanto, existem poucos estudos publicados que avaliem intervencBes especificas para
aperfeicoar a notificacdo das anomalias congénitas neste instrumento. Os estudos norte-
americanos que avaliaram a introducdo do uso de lista pré-determinada de anomalias
congénitas no birth certificate ndo encontraram melhora significativa na sensibilidade para
detectar anomalias congénitas.”*%** Minton et al** relataram 0 aumento na sensibilidade do

birth certificate na notificagdo de anomalias congénitas apos trés intervencgdes realizadas
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simultaneamente: a transferéncia da responsabilidade de notificar as anomalias congénitas
do obstetra para o pediatra, a criacdo de um formulario especifico para anomalias
congénitas no prontuario do recém-nascido e a designacdo de apenas um profissional por
hospital capacitado para revisdao do prontuario e preenchimento desta variavel no birth
certificate. No entanto, Hemminki et al’ referem piora na notificacdo das anomalias
congénitas na Finlandia, apds a criacdo de formularios especificos e da transferéncia de
responsabilidade do preenchimento de técnicos administrativos para médicos. Os autores
deste estudo sugerem que o formuléario adicional aumentou a carga de trabalho dos
médicos, além disso, estes profissionais tendem a julgar clinicamente quais anomalias
deveriam ser ou ndo notificadas, o que levou a uma diminuicdo da notificacdo. Estes
estudos mostram que as mesmas intervencdes podem ter efeitos diversos dependendo do
local, e destacam o papel da capacitagdo do profissional envolvido no processo de
notificagdo na melhora deste processo.

A qualidade dos dados em vigilancia epidemioldgica € influenciada principalmente
pela clareza dos formularios, a qualidade da capacitacdo e supervisdo dos profissionais que
preenchem estes formularios e o cuidado no manejo dos dados.! A declaragio de nascido
vivo é clara na sua pergunta: “Detectada alguma malformacdo congénita e/ou anomalia
cromossémica?” Alem disso, a pergunta aberta, sem um grupo de anomalias previamente
determinadas, permite a notificacdo de qualquer tipo de condicdo, evitando que anomalias
pouco comuns ndo sejam notificadas. No entanto, o manual de preenchimento da DN® néo
estabelece nenhuma definicdo de “malformacdo congénita”. Os responsaveis pelo
preenchimento podem ter ddvidas se, por exemplo, anomalias menores ou erros inatos do
metabolismo devem ser incluidos e isto pode levar a subnotificagdo. O MS deve definir no
manual o que é considerado malformacéo congénita, determinando, por exemplo, que todas
as anormalidades devem ser notificadas, tanto maiores quanto menores, e especificando
normas para diagnosticos que geralmente geram davidas, tais como, quando considerar
criptorquidia ou persisténcia do canal arterial como uma anomalia congénita.

Uma outra questdo é em relacdo a capacitacdo dos profissionais, tanto dos médicos
responsaveis pelo diagndstico e descricdo das anomalias, como dos responsaveis pela
transcricdo deste diagnéstico para a DN (realizado pelo proprio médico ou por outro
profissional). As anomalias congénitas estdo presentes em aproximadamente 2% dos
nascidos vivos, esta proporcdo, no entanto, retine varios tipos distintos de anomalias e com

diferentes niveis de gravidade o que leva a situacdo de que individualmente, cada anomalia
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congénita seja um evento raro implicando em dificuldade na capacitagdo do seu
reconhecimento e descricdo.*® Os médicos nem sempre estdo capacitados para o
diagnostico clinico e, principalmente a descricdo destas condi¢cdes. Além disso, 0s
responsaveis pelo preenchimento ndo sdo capacitados para reconhecer estes casos na
revisdo do prontudrio para que assim possam também fazer a notificacdo. Neste sentido, 0s
cursos de capacitacdo e a publicacdo, em 2008, pela SMS-SP do “Manual de Anomalias

Congeénitas™*®

sdo iniciativas que poderiam ser adotadas por outras SMS.

Por outro lado, a falta de mecanismos de controle da qualidade desta informagéo no
hospital e na SMS, a auséncia de divulgacdo sobre a importancia da vigilancia
epidemioldgica em anomalias congénitas para sensibilizar todos os profissionais envolvidos
no processo, perpetuam a subnotificacdo comprometendo a qualidade destes dados.

Aproximadamente 3 milhdes de nascimentos ocorrem ao ano no Brasil*, estima-se
que ao menos 60.000 recém-nascidos sdo portadores de anomalias congénitas. A
caracterizacdo destas criancas, da prevaléncia dos diferentes tipos de anomalias congénitas
e a distribuicdo destas pelo territério nacional, sdo informacdes de importancia para o
planejamento e implementacdo de programas que atendam as demandas dos portadores
destas condicOes e de suas familias. Portanto, a criacdo, pelo Ministério da Saide, de um
programa nacional de vigilancia epidemioldgica em anomalias congénitas capaz de
fornecer estes indicadores de forma acurada é uma necessidade para o planejamento de
politicas de saude, principalmente para a saude infantil. A base de dados do SINASC
constitui a fonte principal de dados para o desenvolvimento deste programa.

O programa de vigilancia epidemioldgica em anomalias congénitas primeiramente
deve definir os objetivos da vigilancia epidemiologica em anomalias congénitas no Brasil,
para entdo definir quais condicdes serdo consideradas como caso a ser notificado. Por
exemplo, se 0 objetivo for somente atencéo a saude de portadores de anomalias congénitas
graves, somente estas anomalias deverdo ser notificadas. Se os objetivos forem mais
amplos incluindo estudos clinicos e epidemiologicos de anomalias congénitas e/ou
identificacdo de exposicdo a teratdgenos, a definicdo deve incluir todo e qualquer tipo de
anomalia. Além disso, deve ser definida a cobertura do programa, isto €, se além dos
nascidos vivos 0s Obitos fetais serdo incluidos e se a cobertura deve ser expandida até o
primeiro ano de vida usando outros sistemas de informacao agregados. Diretrizes para a
capacitacdo dos profissionais da salde e também dos profissionais dos sistemas de

informag&o também devem ser discutidas e definidas, assim como métodos de anélise, uso
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e divulgacdo das informacdes coletadas. Pelo exposto fica clara a necessidade de que o
programa tenha um painel de profissionais experientes em sistemas de informacéo,
vigilancia epidemioldgica e em anomalias congénitas, assim como, individuos e familiares
portadores de anomalias congénitas. O Brasil ainda dispde da experiéncia do ECLAMC,
que h& mais de 40 anos realiza estudos em anomalias congénitas na América Latina.

Este projeto avaliou a qualidade dos dados sobre anomalias congénitas no SINASC
em dois periodos, 2004 e 2007. Conclui-se que este sistema de informacdo em salde
apresenta baixa sensibilidade e confiabilidade, quantificada neste estudo, mas previamente
suspeita pelas baixas prevaléncias reportadas pelo SINASC em comparacéo as prevaléncias
esperadas. Ainda assim, a expectativa de que acdes seriam tomadas pelos gestores de saude
para a melhoria da qualidade deste campo nédo se realizou. Os resultados apontam para a
necessidade urgente de se investir na qualidade da informacéo, tanto no preenchimento da
DN, como na codificagdo, como medida indispensavel para avangar no compromisso com a
melhoria da qualidade do SINASC e na implementacdo de um programa nacional de

vigilancia epidemiolégica em anomalias congénitas.
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Tabela 1- Comparacéao da validade da informacao sobre anomalias congénitas no SINASC em 2004 e 2007.
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Sensibilidade (IC 95%)
Especificidade(IC 95%)
VPP (IC 95%)
VPN (IC 95%)

HOSP1 HOSP2 HOSP3 HOSP4
Municipio Jodo Pessoa Joinville Florianopdlis Campinas
Ano 2004 2007 2004 2007 2004 2007 2004 2007
Nascidos-vivos/ano 7.138 5.942 6.126 5.646 3.900 3.727 2.823 2.734
Casos- ECLAMC (%) 306 (4,3) 333 (5,6) 101 (1,7) 103 (1,9) 125 (3,2) 92 (2,5) 160 (5,7) 128 (4,7)
Casos - SINASC (%) 192 (2,7) 139 (2,3) 51 (0,8) 58 (1,0) 67 (1,7) 52 (1,4) 91 (3,2) 124 (4,5)
Casos subnotificados 114 194 50 45 58 40 69 4

62,7 (57,2-68,0)
99,4 (99,1-99,5)
81,7 (76,6-85,9)
98,4 (98,0-98,6)

41,7 (36,4-47,0)
99,0 (98,7-99,3)
71,3 (64,9-77,6)
96,6 (96,2-97,1)

56,3 (46,7-65,9)
99,4 (99,2-99,6)
63,7 (53,9-73,6)
99,2 (99,0-99,4)

50,5 (40,8-60,2)
99,5 (99,3-99,7)
63,7 (53,8-72,6)
99,2 (98,9-99,4)

53,6 (44,8-62,2)
99,8 (99,5-99,9)
88,2 (79,1-93,6)
98,5 (98,1-98,9)

56,5 (46,4-66,7)
99,5 (99,3-99,7)
74,3 (64,0-84,5)
98,9 (98,6-99,2)

56,9 (49,1-64,4)
99,9 (99,6-99,9)
96,8 (90,7-98,9)
97,5 (96,9-98,1)

96,8 (92,6-99,0)
99,5 (99,2-99,8)
90,5 (85,6-95,4)
99,8 (99,6-99,9)

VPP: Valor preditivo positivo
VPN: Valor preditivo negativo

Tabela 1- Comparacédo da validade da informagao sobre anomalias congénitas no SINASC em 2004 e 2007 (continuagéo)

HOSP5 HOSP6 HOSP7 HOSP8
Municipio Belo Horizonte Salvador Florianopolis Séo Paulo
Ano 2004 2007 2004 2007 2004 2007 2004 2007
Nascidos-vivos/ano 2.682 2.818 2.391 2.564 1.476 1.463 1.409 1.011
Casos- ECLAMC (%) 215 (8,1) 236 (8,4) 114 (4,8) 137 (5,4) 44 (3,0) 23(1,6) 45 (3,2) NA
Casos - SINASC (%) 143 (5,3) 76 (2,7) 13 (0,5) 26 (1,0 16 (1,1) 8(0,5) 12(0,9) 43(4,3)
Casos subnotificados 72 160 101 111 28 15 33 NA
Sensibilidade (1C 95%) 66,5 (60,0-72,6) 32,2 (26,2-38,2) 11,4 (6,5-18,3)  19,0(12,4-25,5) 36,4 (23,2-51,2) 34,8 (15,3-54,2) 26,7 (15,3-40,9) NA
Especificidade(IC 95%) 99,3 (98,9-99,6) 99,7 (99,5-99,9) 99,9 (99,7-100,0) 99,8 (99,5-99,9) 99,7 (99,3-99,9) 99,8 (99,4-99,9)  100,0 (99,8-100,0) NA
VPP (IC 95%) 89,9 (84,2-93,5) 91,6 (85,6-97,5) 92,9 (63,3-99,0) 83,9(67,8-93,8) 80,0(57,6-91,8) 72,7 (42,2-92,5) 100,0 (100) NA
VPN (IC 95%) 97,2 (96,5-97,8) 94,1 (93,2-95,0) 95,7 (94,9-96,6) 95,6 (94,8-96,4) 98,1 (97,4-98,8) 99,0 (98,4-99,5) 97,6 (96,8-98,4) NA

VPP: Valor preditivo positivo
VPN: Valor preditivo negativo



Tabela 2- Intervengdes nos hospitais, 2005 a 2007

Hospital Periodo Intervencoes

HOSP4 04/2006 Simposio sobre anomalias congénitas e vigilancia epidemiolégica em anomalias congénitas

HOSP6 02/2007 Reuni&o com diretor da unidade neonatal.
Mudanca do local de preenchimento da DN (do centro obstétrico para o alojamento conjunto).
Restricdo no preenchimento da DN para trés profissionais.

HOSP7 2005-2006  Reunido com profissionais de salide para conscientizacao sobre notificagdo em anomalias congénitas.

HOSP8 02/2007 Reunido com profissionais de salde para conscientizagdo sobre notificagdo em anomalias congénitas.
Mudanca do local de preenchimento da DN (do centro obstétrico para o alojamento conjunto).
Mudanca no dia de preenchimento da DN (de “ao nascimento” para proximo a alta hospitalar).
Supervisdo, por pediatra, do preenchimento da variavel anomalia congénita da DN.

HOSP1 -

HOSP2 -

HOSP3 -

HOSPS5
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Tabela 3- Intervencges pelas Secretarias Municipais de Saude, 2005 a 2007.

Municipio Periodo Intervences
Campinas 11/2005 Reunido com todos os hospitais do municipio na SMS
12/2005- 02/2006  Reunides em cada hospital
2006-2007 Dados do ECLAMC (CAISM) utilizados para completar o banco de dados do SINASC
Sé&o Paulo 2006-2007 Cursos de capacitacao dos profissionais de salide (enfermeiras e pediatras) em diagndstico de anomalias

congénitas, preenchimento do campo-34 e codificacdo de anomalias congénitas pela ICD-10
Reunido com os diretores clinicos dos hospitais do municipio

Capacitacdo dos digitadores do SINASC

Belo Horizonte -

Jodo Pessoa -

Joinville -

Florianopolis -

Salvador -
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VI1- CONSIDERACOES FINAIS E RECOMENDACOES

A inclusdo do campo 34 na declaracdo de nascido vivo, em 1999, veio responder a uma
necessidade, j& identificada, de informagdo sobre a prevaléncia das anomalias congénitas
no Brasil para planejamento em salde, avaliagdo de medidas preventivas e a realizacdo de
estudos sobre a etiologia destas condi¢es. O SINASC, naquele momento ja era um sistema
de informacdo implementado, de base populacional e em pleno funcionamento que coletava
outras informagBes necessarias para avaliar as prevaléncias destas condi¢des, como idade
materna e peso ao nascimento. Essa conjungdo de fatores criou a expectativa, entre 0s
profissionais de saude envolvidos com o estudo e cuidado de portadores de anomalias
congénitas, de finalmente terem a possibilidade de obter informacbes que permitissem a
implementacdo de um Programa Nacional de Vigilancia Epidemiolégica em Anomalias
Congeénitas.

Apds a implementagdo do campo 34, surgiu a clara necessidade de avaliacdo da
qualidade da informacdo. Alguns estudos, ndo desenhados especificamente com este
objetivo, apontavam para uma baixa completude do campo, com uma elevada proporgéo de
informac&o ignorada. A andlise dos dados do DATASUS mostrava uma prevaléncia aquém
do esperado em relacdo a parametros internacionais. Ademais, estudos voltados
especificamente para a analise da qualidade dos dados, usando um padrdo-ouro, ainda nao
haviam sido realizados. O Unico estudo publicado avaliando a qualidade dos dados do
campo 34 analisou a confiabilidade da informagdo do campo 34 usando o prontuério
medico como referéncia, mas em um Unico municipio (Rio de Janeiro).

Este projeto aproveitou a oportunidade do funcionamento, em alguns dos hospitais
brasileiros, do ECLAMC, um estudo colaborativo com mais de 40 anos de experiéncia em
vigilancia epidemiologica em anomalias congénitas de base hospitalar. Este sistema foi, por
estes motivos, adotado como padrdo-ouro para analisar a cobertura e validade de critério
dos diagnosticos de anomalias congénitas no SINASC, nestes hospitais. Entretanto, alem da
validade do diagnostico, uma outra dimensdo da qualidade dos dados precisava ser
avaliada, a confiabilidade da codificacdo das anomalias congénitas que foi entdo realizada
por meio da confiabilidade interobservador utilizando um profissional do SINASC com
ampla experiéncia em codificacéo.

Em um primeiro momento, avaliou-se o ano de 2004, quando o campo 34 ainda estava

recentemente implementado e intervencGes para a sua melhoria ainda ndo haviam sido
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realizadas. O projeto piloto foi desenvolvido no CAISM, em Campinas. Observou-se uma
subnotificacdo de 46,8% para o conjunto das anomalias congénitas e de 36,4% quando
somente foram consideradas as anomalias congénitas maiores. A analise da validade
mostrou sensibilidade de 54,2% e especificidade de 99,8%. Em relagdo a confiabilidade da
codificacdo foi observado kappa de 0,77 para trés digitos da CID-10 e 0,55 para quatro
digitos. A coleta de dados e analise foi expandida entdo para 0s outros sete hospitais
selecionados. Foi encontrada variabilidade na cobertura, com a subnotificacdo variando
entre 33,5% e 88,6% e uma maior subnotificacdo entre os recém-nascidos com melhores
condicBes de salde ao nascer. Um ponto relevante foi o de que 24% a 64% dos casos
subnotificados tinham o diagnostico anotado no prontuario no momento do nascimento
mostrando uma maior dificuldade na notificacdo do que no diagnostico das anomalias
congénitas. A sensibilidade entre os hospitais foi de 11,4% a 66,5%. A confiabilidade da
codificacdo variou de 0,61 a 1,00 para trés digitos da CID-10 e de 0,41 a 0,78 para quatro
digitos. O campo 34 havia sido implementado havia apenas quatro anos, pelo que concluiu-
se que o SINASC precisava de amplo investimento na sensibilizacdo e capacitacdo dos
profissionais envolvidos em todas as unidades selecionadas e suas respectivas Secretarias
de Saude para que este campo pudesse ser melhor preenchido e codificado.

Em um segundo momento, as informacdes do ano de 2007 foram avaliadas para
verificar a evolucdo da qualidade dos dados quando algumas intervencdes ja haviam sido
realizadas. Foi observado que o SINASC manteve uma subnotificacdo de pelo menos 40%
das anomalias congénitas nas unidades estudadas em 2007, ndo havendo melhora
significativa na maioria dos hospitais, mesmo apos sete anos de sua implementacdo. Ainda
assim, uma descricdo mais detalhada das anomalias congénitas se faz necessaria. O estudo
também apontou para a falta de intervencdes pelos gestores do SINASC, em nivel
municipal, estadual e federal para a melhoria deste campo.

O SINASC constitui um sistema de informacGes capaz de fornecer dados sobre as
anomalias congénitas, no entanto, mesmo ap6s a implementacdo do campo 34, um
programa de vigilancia epidemioldgica das anomalias congénitas ainda ndo foi instituido no
pais. A implementacdo de um programa de vigilancia epidemiolégica em anomalias
congénitas deve ser uma prioridade para o Brasil. A atual conjuntura, na qual observamos o
aumento da proporcdo da mortalidade infantil por anomalias congénitas e a existéncia de

outros sistemas de informac&o nacionais, parece ideal para a criacdo de tal programa.
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Acreditamos que o primeiro passo na direcdo de um programa nacional de vigilancia
epidemioldgica de anomalias congénitas € o melhoramento da qualidade dos dados
referente a anomalia congénitas no SINASC, pois este na sua capacidade de prover dados
das anomalias congénitas diagnosticadas ao nascimento é o sistema de informacéo ideal
para a base deste programa.

Considerando que a notificacdo € influenciada por diversos fatores relacionados a:
caracteristicas intrinsecas das anomalias congénitas (internas vs. externas, gravidade da
anomalia), profissional responsavel pelo diagnéstico da anomalia congénita, profissional
responsavel pelo preenchimento da DN, profissional responsavel pela codificacdo da
anomalia congénita, local e dia do preenchimento do campo 34, recomendamos aos
gestores do SINASC:

= Em relagdo a coleta de dados:

o Desenvolver manuais para os profissionais responsaveis pela descricdo das
anomalias congénitas e para os codificadores (como da SMS-SP), com
definicdo precisa de caso de anomalia congénita.

0 Realizacdo de campanha nacional nos hospitais de atencdo a gestante e ao
parto, SMS e SES de conscientizacdo sobre a importancia da informagao
sobre anomalias congénitas.

0 Orientacdo aos hospitais para a criagdo de um espaco padronizado no
prontuario reservado para o diagndstico de anomalia congénita tornando o
diagnostico (ou auséncia de) mais acessivel para o preenchimento do campo
34 da DN.

o Alocacdo de tempo especifico para os profissionais envolvidos com o
preenchimento da DN desenvolverem esta atividade (preenchimento da DN,
procurar o medico responsavel para esclarecer davidas de diagndéstico, busca
nos prontuarios).

o Estimulo para a retificacdo de dados sobre anomalias congénitas, para
diagnosticos realizados apds preenchimento da DN, por meio de correio
eletronico ou formulério especifico enviado pelo hospital a SMS.

o Disponibilidade de servico telefonico e/ou eletrénico para atender a davidas
sobre a notificacdo de anomalias congénitas e sua codificacdo, pelo menos a

nivel estadual.
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o Criacdo de incentivos para hospitais e SMS com boa cobertura e baixa
proporcao de brancos e ignorados.

o Estimular a interacio das SMS com o0s hospitais para solicitar
esclarecimentos de dados inconsistentes referentes a anomalias congénitas
(assim como muitas SMS ja fazem de rotina para incongruéncias de outras
variaveis como peso, idade materna e idade gestacional)

= Em relacdo a codificacdo das anomalias congénitas

o Capacitagdo dos responsaveis pela codificacdo das anomalias congénitas no
SINASC.

o Orientar codificadores a evitar o uso de cédigos inespecificos como Q89.9
(malformacgGes congénitas ndo especificadas). O codigo Q89.8 (outras
malformacdes congénitas especificadas) deve ser incluido como cddigo
adicional para facilitar a identificacdo de casos com anomalias maltiplas.

o Controles periddicos da qualidade da codificacdo. Para que isto seja
possivel, sugerimos que um novo campo seja criado no sistema eletrdnico
para que a descricdo da anomalia congénita seja digitada na integra (assim as
anomalias congénitas poderdo ser prontamente recodificadas para uma
analise de sua confiabilidade).

» Proposta de Programa de Vigilancia Epidemioldgica de Anomalias Congénitas

o Criacdo de um Programa de Vigilancia Epidemioldgica de Anomalias
Congénitas, compreendendo atividades de monitoracdo de prevaléncias e
suas tendéncias, investigacdo de alarmes de epidemias e producdo de
boletins epidemioldgicos .

o Utilizacdo dos outros sistemas de informacdo em salde para aumentar a
cobertura da vigilancia epidemioldgica em anomalias congénitas, tais como
o SIM (Sistema de Informagdes de Mortalidade), o SIH (Sistema de
Informacdes Hospitalares) e o SIASUS (Sistema de Informagéo
Ambulatorial). O SIM, além de complementar dados sobre anomalias
congénitas em nascidos vivos que foram a obito, forneceria dados sobre
anomalias congénitas em obitos fetais.

o Estabelecer um programa de vigilancia epidemiolégica de anomalias
congénitas de qualidade nos mais de 5.000 municipios do Brasil ¢ uma

tarefa ardua e longa. Em curto prazo, sugerimos que cidades sentinelas, em
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todos os estados, sejam escolhidas baseadas em nimero anual de nascidos
Vvivos, areas de risco para agentes teratogénicos (como por exemplo, regides
endémicas de hanseniase) ou de interesse para estudos etiolégicos ou
genéticos (areas com elevada prevaléncia de determinado tipo de anomalia
congénita, reas com elevada consangiiinidade.).

Divulgacdo ampla da analise sobre anomalias congenitas resultantes da
monitorizacao, com relatorios para cada hospital.
Estabelecer parceria com a Secretaria de Vigilancia Ambiental para a

monitoracgdo de areas de risco e investigacdo de epidemias.
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Anexo 3- Anomalias congénitas menores excluidas do estudo

Descricédo

Olhos

Epicanto
Fendas palpebrais obliquas
Blefarofimose

Orelhas

Deformidades
Implantacdo baixa
Lébulo fendido
Fistula pré-auricular

Cabeca, Pescoco e Face

Dolicocefalia

Assimetria facial

Assimetria mandibular

Nariz deformado
Micro/retro/prognatismo

Pescoco alado/curto/pele redundante

Cavidade Oral

Dente neonatal
Fibromatose gengival
Cisto gengival
Glossoptose
Macroglossia

Lingua bifida

Palato ogival

Sistema Musculo-esquelético

Camptodactilia
Aracnodactilia
Acavalgamento de dedos
Subluxacao quadril

Ortolani positivo

Metatarso varo

Costela supra-numeraria
Pectus carinatum/excavatum
Pé torto postural

Genitélia

Hidrocele

Escroto bifido

Criptorquidia em RN: peso < 2.500g ou IG < 36 semanas
Hipoplasia grandes labios

Hipertrofia de clitoris

Himen imperfurado

Outros

Clinodactilia

Linea simiesca

Hemangioma plano

Nevus (mancha café-au-lait (menos que 6 manchas), melanocitico, ...)
Mancha mongolica

Hernia inguinal

Hernia umbilical
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Diastase retos

Artéria umbilical tnica
Diverticulo de Meckel
Malrotagdo intestinal
Hipoplasia ungueal
Defeito pilonidal
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Anexo 4- Anomalias congénitas classificadas como menores no estudo

Descricédo

Cabeca, Pescoco e Face
= Apéndice auricular, pré-auricular
= Macrocefalia
Cavidade Oral
= Uvula bifida
Sistema Musculo-esquelético
= Polidactilia pés-axial minima
= Sindactilia
= Genu valgo, varo
Genitélia
= Hipospadia balanica
= Criptorquidia
Outros
= Mamilo acessorio
= Apéndices cutaneos
= Anoniquia
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