
ADEQUAÇÃO DA INVESTIGAÇÃO DOS ÓBITOS INFANTIS NO RECIFE, PERNAMBUCO, BRASIL
EVALUATION OF THE ADEQUACY OF INFORMATION FROM THE SURVEILLANCE OF CHILD DEATH IN RECIFE, PERNAMBUCO, BRAZIL

INTRODUÇÃO
A vigilância do óbito infantil (VOI) é recomendada como uma estratégia que contribui para a prevenção de óbitos evitáveis pelos serviços de saúde 1-2. No Brasil, foi adotada pelo Ministério da Saúde (MS) como uma política de Estado em 2010, com a publicação de uma base normativa e legal 3, a partir da experiência de alguns municípios que desenvolviam essa estratégia 4-8.

Apesar da escassez de avaliações sobre a VOI no país, estudos reiteram que essa estratégia representa importante ferramenta de gestão, capaz de proporcionar informações para as equipes de saúde, gerando consciência crítica e aprimoramento dos sistemas de informação 5,9-10. Possibilita também o planejamento de intervenções direcionadas aos principais problemas de saúde e às barreiras assistenciais 2, despertando particular interesse por contribuir para o alcance da meta de redução da mortalidade infantil constante nos Objetivos de Desenvolvimento Sustentável (ODS), a serem alcançados pelos países signatários até 2030 11-13.
Na operacionalização da VOI, os óbitos são identificados, investigados e discutidos em fóruns específicos, gerando propostas de promoção e atenção à saúde, além de correção das estatísticas vitais 5,9-10. A investigação do óbito permite, retrospectivamente, avaliá-lo por meio dos registros em prontuários e entrevistas com a família e profissionais envolvidos na atenção materno-infantil 10,14. Para desvendar as circunstâncias em que o evento ocorreu, a investigação explora a diversidade de determinantes da morte infantil 12, identificando falhas na cadeia de ações do cuidado 6,15-19. 
O instrumento de coleta de dados sobre o óbito infantil não é único em todo Brasil, apesar do MS disponibilizar um modelo padrão para investigação em âmbito domiciliar, ambulatorial e hospitalar 1,10. Para os municípios que optam por instrumentos próprios, há obrigatoriedade da coleta de um grupo de variáveis que são monitoradas pelo ministério 3.
Os poucos estudos sobre a investigação dos óbitos infantis não consideram a importância e adequação das informações para o esclarecimento da singularidade de cada caso 6,8,10. A incorporação desses elementos em pesquisas com abordagem avaliativa é imprescindível para elucidar limitações e possibilidades da investigação do óbito infantil, com vistas a sua implantação plena nos diversos estados e municípios do país. 
Dessa forma, este estudo tem como objetivo avaliar a adequação da investigação dos óbitos infantis no Recife (PE), ocorridos entre 2011 e 2013. 
MÉTODOS

Trata-se de um estudo transversal com abordagem avaliativa sobre a VOI realizada no Recife (PE), capital do Nordeste brasileiro, que tem uma área de 218,5 km² totalmente urbanizada, com 94 bairros, distribuídos em seis distritos sanitários. Em 2010, apresentava uma população 1.537.704 habitantes, sendo 19.142 (1,24%) de crianças menores de um ano de idade 20. 
Desde 2006, são investigados todos os óbitos infantis de mães residentes no município, com exceção das malformações congênitas. A VOI é composta da identificação dos óbitos infantis; investigação epidemiológica; discussão dos óbitos; encaminhamento das propostas de promoção, atenção à saúde e correção das estatísticas vitais; desenvolvidas por equipe multidisciplinar, descentralizadas para os distritos sanitários. As investigações são conduzidas por diferentes profissionais: a hospitalar pelos Núcleos de Epidemiologia Hospitalar, nos serviços de necropsia pela equipe do nível central e as ambulatoriais e domiciliares pelos trabalhadores da atenção primária.

Utiliza-se uma ficha confidencial própria, que contempla as variáveis recomendadas pelo MS 1,3, e são relacionadas a: identificação da criança e da mãe; características da família; dados do pré-natal; parto e nascimento; puericultura; da ocorrência do óbito e as conclusões e recomendações. Na discussão participam profissionais da assistência, vigilância e gestão, diferenciando-a de outras iniciativas que acontece no âmbito dos comitês 4,5. As recomendações são encaminhadas aos gestores de saúde para as devidas providências.
A pesquisa foi realizada com as fichas dos óbitos infantis ocorridos nos anos de 2011 a 2013, por se tratarem de informações recentes e do último ano com banco de dados concluído. Neste período dos 628 óbitos elegíveis para investigação, 568 (90,4%) tiveram as fichas confidenciais de investigação localizadas e disponibilizadas pela Secretaria de Saúde do Recife, constituindo a população do estudo. 
Considerando as diferenças nos fatores que contribuem para a ocorrência, independente de faixa etária, os óbitos infantis foram agrupados em: óbitos de crianças que não receberam alta hospitalar após o nascimento (Grupo 1) e óbitos de crianças que receberam alta hospitalar para o domicílio após o nascimento (Grupo 2). No período estudado, todas as crianças que foram a óbito nasceram em ambiente hospitalar. O Grupo 1 incluiu a maioria dos óbitos neonatais e parte dos óbitos pós-neonatais, com causas originadas no período perinatal; e o Grupo 2 incluiu a maioria dos óbitos pós-neonatais, com causas originadas nesse período.


Foram avaliadas todas as variáveis da ficha confidencial de investigação dos óbitos infantis, exceto as relacionadas à identificação do óbito, por serem imprescindíveis para o início da investigação, e as que se repetiam em outras dimensões. Para os Grupos 1 e 2, foram estudadas 106 e 120 variáveis, respectivamente, distribuídas em cinco dimensões: pré-natal; parto e nascimento; características da família; ocorrência do óbito e conclusão e recomendações e acrescida no Grupo 2 a puericultura.
As variáveis selecionadas foram avaliadas quanto à sua importância na investigação do óbito infantil pela técnica de consenso 21, por um grupo de 25 especialistas nas áreas de saúde materno-infantil e vigilância de óbito, atuantes nos diversos níveis do Sistema Único de Saúde (SUS). Inicialmente, realizou-se reunião com os especialistas para conhecimento da proposta do estudo e dos critérios para avaliação das variáveis: valor da informação para a reconstrução da história de cada óbito, capacidade de identificar o nível do sistema e a ação na cadeia de cuidados em que as possíveis falhas ocorreram, possibilidade de compreender os eventos que contribuíram para ocorrência do óbito e de gerar recomendações à sua evitabilidade. Para cada variável deveriam atribuir individualmente um peso de 0 a 10.
A matriz de relevância para análise foi enviada por meio eletrônico para os especialistas e apenas um não respondeu. A partir dos pesos estabelecidos foi calculado a média ([image: image1.png]


) e o desvio-padrão (σ) para cada variável. A média indicou a importância da variável do ponto de vista dos especialistas e o desvio-padrão, por sua vez, a magnitude do consenso. Quanto maior a média, mais importante a variável e quanto menor o desvio-padrão, maior o grau de consenso. Considerou-se: σ <1 consenso, σ >1 e <3 pouco consenso e σ >3 dissenso.  No quadro 1 está apresentado uma síntese das etapas da técnica de consenso.
Todas as variáveis do Grupo 1 obtiveram consenso ou pouco consenso. No Grupo 2 identificou-se dissenso em 11 variáveis (nove relacionadas a dimensão pré-natal, uma a parto e nascimento e uma a conclusões e recomendações), que foram discutidas presencialmente por 19 especialistas para consenso quanto a um novo peso (Quadro 2). 

Em paralelo, as variáveis das fichas dos óbitos investigados no período do estudo foram avaliadas quanto ao seu preenchimento, pelos pesquisadores, sendo atribuídos os seguintes pesos: 0 (não preenchida), 1 (preenchimento parcial) e 2 (preenchida). Para cada variável do óbito investigado, foram obtidos o valor observado (peso da importância x peso do preenchimento) e o valor máximo esperado (peso da importância x peso máximo do preenchimento). 
A seguir, foi construído um indicador composto para avaliação (ICA) de cada dimensão (ICAdim) e do conjunto das dimensões (ICAtotal) da investigação do óbito infantil. O ICAdim representou a proporção do somatório dos valores observados do conjunto das variáveis da respectiva dimensão em relação ao somatório dos valores máximos esperados para essas mesmas variáveis, conforme a seguinte equação:
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Para obtenção do ICAtotal da investigação, considerou-se a média dos ICAdim. A partir dos valores dos indicadores compostos, a investigação de cada óbito infantil por dimensão e para o seu conjunto foi classificada em: adequada (ICA>80%), parcialmente adequada (ICA=60–79%) e inadequada (ICA<60%) (Quadro 1). As diferenças na investigação entre os distritos sanitário e as dimensões foi verificada pelo teste qui-quadrado de Pearson (χ2), com nível de significância de 5%. Quando mais de 20% das células apresentavam valor esperado <5, esse teste não foi aplicado. 
O estudo foi aprovado pelo Comitê de Ética em Pesquisa do Centro de Pesquisas Aggeu Magalhães da Fundação Oswaldo Cruz - CPqAM/Fiocruz (CAAE: 07336313.6.0000.5190) e obteve anuência da Secretaria de Saúde do Recife.
RESULTADOS

No período estudado ocorreram 843 óbitos infantis em residentes no Recife, com coeficiente de mortalidade infantil (CMI) de 12,4 por 1000 nascidos vivos (NV). O maior número de óbitos infantis (198) foi registrado no distrito sanitário VI, todavia o maior CMI (14,7 por 1000 NV) foi encontrado no I. Dos 628 óbitos elegíveis para investigação, 96,7% (607) foram investigados e discutidos. Nos distritos, essa proporção variou de 92,9% (III) a 100,0% (I e V). Dos 568 óbitos estudados, 467 (82,2%) pertenciam ao Grupo 1 e 101 (17,8%) ao Grupo 2 (Tabela 1).

No Recife, 56,5% das investigações do Grupo 1 foram classificadas como adequadas. Verificaram-se diferenças entre as dimensões da investigação, cuja adequação variou de 66,7% (pré-natal) a 81,2% (ocorrência do óbito). A melhor avaliação da investigação (87,8% adequadas) foi no distrito sanitário VI e, o maior percentual de inadequação foi no III (41,4%) (Tabela 2).
O Grupo 2, apresentou 54,5% das investigações adequadas, com as dimensões características da família (78,2%) e ocorrência do óbito (79,2%) com melhor avaliação e a dimensão puericultura, com a maior inadequação (28,7%). Nos distritos sanitários, a adequação da investigação variou de 21,1% (III) a 85,7% (VI). Nas seis dimensões também foram observadas diferenças entre os distritos, destacando-se a puericultura com 46,7% de investigação inadequada no II (Tabela 2).

Para o total de óbitos infantis, considerando o conjunto das dimensões, 56,2% das investigações foram adequadas, sendo a ocorrência do óbito (80,8%) a com maior adequação e o pré-natal a com maior inadequação (30,6%). O distrito sanitário VI foi o melhor avaliado com 87,3% das investigações classificadas como adequadas, e o III, o pior (40,7% inadequadas) (Tabela 3).
Nos Grupos 1 e 2 e no total de óbitos infantis foram observadas diferença significativa (p<0,001) entre os distritos sanitários e as dimensões (parto e nascimento, ocorrência do óbito, conclusão e recomendações e no conjunto das dimensões) que foram possíveis de calcular χ2 (Tabelas 2 e 3).
DISCUSSÃO
O estudo demonstra que os óbitos infantis ocorreram principalmente em crianças que não receberam alta hospitalar após o nascimento, e foram investigados e discutidos em sua quase totalidade. A investigação foi adequada em pouco mais da metade dos óbitos. Apesar de mais de uma década de implantação da VOI no município, ressalta-se que 1/5 dos óbitos apresentaram investigação inadequada. Essa situação aponta a dificuldade que tem o poder público de consolidar ações ao longo do tempo, mesmo aquelas consideradas prioritárias e com operacionalização obrigatória por portaria do MS 3.
As pesquisas nacionais e internacionais referentes à auditoria e investigações das mortes infantis abordam principalmente as circunstâncias de ocorrência das mortes, o quantitativo de óbitos investigados e a completitude das fichas 5-6,8,10,14,16,18-19,22. No presente estudo, além dessas abordagens, incorporaram-se outros elementos que permitiram construir um indicador composto de avaliação da investigação do óbito infantil. Para avaliar as fichas de investigação e os dados referentes ao encerramento do caso após a discussão foi utilizado um grande número de variáveis do instrumento.  O método utilizado possibilita uma avaliação da investigação dos óbitos com maior poder discriminatório dos pontos positivos e dos que precisam ser melhorados na operacionalização desta estratégia, podendo ser empregado em outros municípios.
Os pesos atribuídos às variáveis por meio da técnica de consenso representam apenas um grau de consenso provisório, considerando que o perfil epidemiológico e a rede de assistência à saúde estão em constantes mudanças, portanto figura como um ponto de partida e de referência para um processo que poderá incluir outras estratégias de redefinição de pesos das variáveis e de renovação de consenso 21. Contudo, constitui-se em um instrumento útil para a avaliação, podendo ser aproveitada na integra ou parcialmente, ou modificada, a depender das realidades estaduais e municipais. 
Nenhuma variável das fichas de investigação, seja para os óbitos do Grupo 1 ou 2, foi excluída pela técnica de consenso. Provavelmente este fato está relacionado ao processo de discussão desta estratégia no país e em particular no local do estudo, sobretudo após as múltiplas produções institucionais como manuais e notas técnicas, no contexto dos Objetivos do Desenvolvimento do Milênio (ODM) e ODS 1,3,11-13. 
Considerando a diversidade do perfil epidemiológico e da oferta assistencial disponível no Brasil, o MS sugere variáveis mínimas que devem conter nas fichas de investigação, e recomenda que sejam acrescentadas outras que responda as necessidades locais 1,3. O caso em foco além das variáveis propostas pelo ministério agrega outras, a exemplo de algumas que favoreçam uma maior especificação da causa básica do óbito por afecções maternas.  
A classificação dos óbitos infantis em dois grupos foi decorrente das principais atividades implicadas com a morte infantil e o lócus preferencial da investigação. Para o Grupo 1 a maior relevância relaciona-se ao pré-natal, a assistência ao parto e o cuidado imediato do bebê enquanto para o Grupo 2 relaciona-se ao acompanhamento da criança. A divisão dos óbitos em neonatal e pós-neonatal não responde na integra a essência dos pontos prioritários para a intervenção, em especial quando há incorporação de tecnologias densas utilizadas nos recém-nascidos que postergam a morte 17,23. 
Óbitos pós-neonatais em crianças que não tiveram alta após o nascimento tornaram-se mais frequentes em maternidades que dispunham de unidades de terapia intensiva. Por outro lado, a melhoria das condições de vida da população e o acesso a bens e serviços contribuiu para redução da mortalidade neonatal tardia entre aquelas que tiveram alta da maternidade 17,23.
Quanto à avaliação da investigação por dimensão, constatou-se que a ocorrência do óbito, referente à assistência prestada à criança no hospital 4-5,8,10, apresentou a melhor adequação, para ambos os Grupos e para o total dos óbitos. Tal fato pode ser decorrente da proximidade e facilidade de acesso aos prontuários pelas equipes do Núcleo de Epidemiologia Hospitalar, que são responsáveis pela investigação neste nível de atenção, desenvolvendo avaliações e diagnósticos institucionais 24.
O estudo identificou maior inadequação da investigação nas dimensões pré-natal e puericultura para os Grupos 1 e 2, respectivamente. No Grupo 1, os dados do pré-natal são informações essenciais para predição de risco no binômio mãe-filho. No Grupo 2, os dados da puericultura são fundamentais para avaliação do crescimento e desenvolvimento e dos antecedentes da criança 9,25. Estas são dimensões importantes que orientam a promoção da saúde e o bem-estar, além de oportunizar a identificação dos problemas e seus respectivos tratamentos desde a concepção da criança 4. 
As equipes da Estratégia de Saúde da Família detêm relevante papel na investigação das dimensões pré-natal e puericultura, uma vez que estes profissionais tem amplo acesso aos prontuários ambulatoriais. Desta forma, a atenção primária é um local privilegiado para a coleta de informações sobre os óbitos infantis e atuação em seus determinantes, minimizando condições adversas da família, do território, do acesso ao sistema de saúde e da qualidade da atenção prestada 1,6,9. 
A inadequada investigação das dimensões pré-natal e puericultura, evidenciadas neste estudo, com consequente falha da avaliação das etapas do cuidado materno-infantil, contribui para iniquidades nos investimentos nos diversos níveis da atenção, perpetuando deficiências principalmente na atenção primária. Intensificar a capacitação das equipes da Estratégia de Saúde da Família quanto à investigação dos óbitos infantis é condição indispensável para os gestores conhecerem e atuarem nos problemas relacionados à atenção prestada.
A baixa adequação da investigação dos óbitos infantis refletem dificuldades para obter as informações necessários para cada caso, tais como: falta de acesso aos prontuários por problemas burocráticos ou gerenciais, principalmente nos serviços de assistência suplementar e privados; falta de registro nos prontuários ambulatórias e hospitalares e, anotações ilegíveis. Quanto às entrevistas domiciliares as ausências de informações decorrem de endereço não localizado ou mudança da família, além da recusa 15,22,26.
A avaliação da investigação dos óbitos infantis permitiu identificar diferenças significativas entre os distritos sanitários nas suas diversas dimensões. A evidência das deficiências do processo de investigação possibilita a qualificação e organização das atividades da VOI de acordo com as particularidades de cada território. Ressalta-se que o distrito, como unidade de análise, apresenta a vantagem de ser menos heterogêneo que a totalidade do município. Além disso, essas unidades territoriais são utilizadas por todas as áreas da administração pública municipal, o que facilita a intersetorialidade, o planejamento de ações e a operacionalização de programas sócias e de saúde 27.
As experiências internacionais apontam que se a estratégia for devidamente executada se compreenderá as circunstâncias do óbito e se realizará as recomendações efetivas para evitar eventos semelhantes 28-30. Tal qual ocorre para melhoria dos sistemas de informação em saúde 31-32, para o aperfeiçoamento da investigação do óbito infantil devem ser considerados: desigualdades na qualificação dos profissionais responsáveis por esta ação; a menor importância conferida a determinadas variáveis durante o processo de coleta de dados; e o mau preenchimento de prontuários ambulatoriais e hospitalares 25,33-34. 
No Recife, pouco mais da metade dos óbitos infantis apresentam adequada investigação e para os demais, a investigação é parcialmente adequada ou inadequada, nas mesmas proporções. Na avaliação da investigação, existem diferenças significativas entre as dimensões e os DS. A ocorrência do óbito é a dimensão melhor avaliada e o pré-natal e a puericultura, as com maior deficiência na investigação. 

Para VOI, recomenda-se a instituição de atividades permanentes de capacitação, supervisão, acompanhamento e controle de qualidade das investigações dos óbitos infantis para todos os níveis do sistema de saúde envolvidos nesta estratégia. O desafio de melhorar a investigação é uma etapa fundamental para que a VOI favoreça um ambiente crítico reflexivo sobre o cuidado à mulher e á criança e contribua para a organização das redes temáticas de atenção à saúde nas diversas regiões de saúde.
A elaboração da ferramenta para a avaliação da VOI possibilita aos profissionais e gestores das políticas de saúde da criança, identificar os pontos de estrangulamento da investigação dos óbitos infantis para um melhor direcionamento das ações. Além disso, contribui com a reflexão sobre esta vigilância em outros municípios e estados.
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ABSTRACT

This study is an evaluation of infant death research in Recife, Pernambuco (PE). It is a cross-sectional study with 120 variables grouped into six dimensions (prenatal, birth, child care, family characteristics, occurrence of death, and conclusion and recommendations), weighted by consensus technique. The research was classifiedas adequate, partially adequate or inadequate according to a composite indicator assessment (ICA). There was dissension on 11 variables (9 in prenatal dimension, one in labor and birth, and 1 in the conclusions and recommendations). Of the 568 deaths studied, 56.2% have adequate research. The occurrence of death was the best-evaluated dimension and prenatal the poorest. The preparation of the ICA enables professionals and managers of child health policies to identify bottlenecks in the investigation of infant deaths for better targeting of actions, and contributing to the discussion about surveillance in other cities and states.
Key words: Infant mortality. Epidemiological surveillance. Health Evaluation. Vital statistics.
INTRODUCTION


The infant mortality surveillance (IMS) is recommended as a strategy that contributes to the prevention of avoidable deaths by health services 1-2. In Brazil it was adopted by the Ministry of Health (Ministério da Saúde – MS) as a state policy in 2010, with the publication of a normative and legal basis 3, beginning with some municipalities that developed this strategy 4-8.

In spite of the scarcity of evaluations of IMS in the country, studies reiterate that this strategy represents an important administrative tool, capable of providing information for healthcare teams, generating critical awareness, and aiding the improvement of information systems 5,9-10. It also facilitates planning interventions directed at the main healthcare problems and assistance barriers 2, awakening particular interest in reaching the target of infant mortality reduction that is a constant goal of the Sustainable Development Objectives (Objectivos de Desenvolvivemento Sustentável– ODS) that are to be reached by the signatory countries by 2030 11-13. 


In the formulation of the IMS, the fatalitiesare identified, investigated, and discussed in specific forums, generating healthcare promotion proposals, as well as correction of vital statistics 5,9-10. The death investigation retrospectively permits an evaluation via patient records and through interviews with family and professionals involved in maternal and child care 10,14. In order to unravel the circumstances in which the event occurred, the investigation explores the variety of determinants in infant mortality 12, identifying failures in the chain of healthcare actions 6,15-19.


The instrument of data collection regarding infant death is not the same in all of Brazil, in spite of the Ministry of Health making a standard model available for investigation in the domestic, outpatient, and hospital environments 1,10. For the municipalities that opted for their own instruments, collection of a group of variables that are monitored by the Ministry is obligatory 3.


The few studies on the investigation of infant fatalities do not consider the importance and andadequacy of the information toward the clarification of each case’s singularity 6,8,10. The incorporation of these elements in research with an evaluative approach is indispensable for elucidating the limitations and possibilities of the investigation of infant death, with an eye towards its full implementation in various states and municipalities in the country. 


In this way, this study has the objective of evaluating the adequacy of investigations into infant deaths in Recife (PE) occurring between 2011 and 2013.

METHODS

This is a cross-sectional study with an evaluative framework about the IMS carried out in Recife (PE), a capital city in northeast Brazil, which has a totally urbanized area of 218.5 km2, with 94 neighborhoods distributed in six health districts. In 2010, the population was 1,537,704 inhabitants, with 19,142 (1.24%) being children less than one year old20.


Since 2006, all infant deaths of mothers residing in the municipality were investigated, with the exception of birth defects. The IMS is comprised of identification of infant deaths; epidemiological investigation; discussion of the deaths; recommendation of proposals for health promotion, healthcare, and correction of vital statistics; developed by a multidisciplinary team, decentralized by health districts. The investigations are conducted by different professionals:  clinically by the Centers for Clinical Epidemiology, autopsy service by the core team, and outpatient and house-call services by workers in primary care.


A proprietary confidential form was used, which considers the variables recommended by the Ministry of Health 1,3 related to: identification of the child and the mother; characteristics of the family; prenatal data; childbirth and delivery; childcare; the occurrence of the death and the conclusions and recommendations. Professionals in healthcare assistance, surveillance, and administration participate in the discussion, distinguishing the process from other initiatives that occur in the context of the committees 4,5. The recommendations are forwarded to the health administrators for the appropriate actions.


The research was carried out with records of infant deaths that occurred in the years 2011 to 2013, in order to work with recent data up to the last year with a complete database.  In this period, of the 628 deaths eligible for investigation, 568 (90.4%) had confidential investigation records located and made available by the Secretary of Health of Recife, constituting the study’s population.

Considering the differences in the factors that contributed to the death occurrence, independent of age range, the infant fatalities were grouped into the following categories: deaths of children that did not receive a hospital discharge after birth (Group 1), and deaths of children that received a hospital discharge to the home after birth (Group 2). In the period studied, all of the children who died were born in a hospital environment. Group 1 included the majority of neonatal deaths and part of the post-neonatal deaths, with causes originating in the perinatal period; Group 2 included the majority of post-neonatal deaths, with causes originating in this period.

Being indispensable to the beginning of the investigation, all of the variables of the confidential investigation record of the infant fatalities were investigated, except those related to the identification of the death, as well as those variables that were repeated in other aspects.  For groups 1 and 2, 106 of 120 variables were studied, distributed into five dimensions: pre-natal, pregnancy and childbirth; family characteristics; occurrence of death; and conclusions and recommendations. Childcare was added to Group 2.

The selected variables were evaluated according to their importance in the investigation of infant death by the technique of consensus 12, by a group of 25 specialists in the areas of maternal-infant health and death surveillance, working in the different levels of the Unified Health System (Sistema Único de Saúde – SUS). Initially, a meeting was held with the specialists for a knowledge briefing on the study’s proposal and the criteria for evaluation of the variables: value of the information for the reconstruction of the history of each death; capacity to identify the level of the system and the action in the chain of healthcare in which possible failure occurred; possibility of understanding the events that contributed to the death event; and to generate recommendations for its avoidance. For each variable, a weighted value between 0 and 10 must be a given.

A classification framework for analysis was mailed electronically to each of the specialists and only one did not respond. Using the established weights, the average ([image: image3.png]


)and standard deviation (σ) for each variable were calculated. The average indicated the importance of the variable from the point of view of the specialists, and the standard deviation indicated the degree of consensus. Thus, σ<1 was considered consensus, σ>1 and<3 little consensus, and σ>3 dissension.  Chart 1 presents a synthesis of the stages of the technique of consensus. 

All of the variables in Group 1 achieve consensus or little consensus.  In Group 2, dissension in 11 variables was identified (nine related to the pre-natal dimension, one to pregnancy and childbirth, and one to conclusions and recommendations), which were discussed in person by 19 specialists for consensus according to the new weight (Chart 2)

Simultaneously, the variables of the investigated death records of the period under study were evaluated by the researchers regarding their degree of completion, attributing the following weighted values: 0 (not filled out), 1 (partially filled out), and 2 (filled out). For each variable of the death investigation, the value observed (weighted value of importance x completion) and the maximum desired value (weighted value of importance x maximum completion value) were obtained.

Next, a composite indicator assessment (indicador composto para avaliação– ICA) for each dimension (ICAdim) and for the set of dimensions (ICAtotal) of infant death investigations was constructed. The ICAdim represented a proportion of the sum of observed values of the set of variables of the respective dimension in relation to the sum of maximum desired values for each of the same variables, according to the following equation:
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To obtain the ICAtotal of the investigation, the average of the ICAdim was used. Using the values of the compound indicators, the investigation of each infant death by dimension and by its set were classified as: adequate (ICA>80%), partially adequate (ICA=60–79%), and inadequate (ICA<60%) (Chart 1). The differences in the investigation between the health districts and the dimensions were verified by the Pearson chi-squared test (χ2), with a significance level of 5%.  When more than 20% of the cells presented a desired value <5, this test was not applied.


The study was approved by the Research Ethics Committee of the Aggeu Magalhães Research Center of the Oswaldo Cruz Foundation - CPqAM/Fiocruz (CAAE: 07336313.6.0000.5190) and obtained permission from the Secretary of Health of Recife.

RESULTS


In the period studied, 843 infant deaths occurred in Recife, with an infant mortality coefficient (coeficiente de mortalidade infantile – CMI) of 12.4 per 1000 live births (nascidos vivos – NV). The largest number of infant deaths (198) was recorded in the health district VI, while the greatest CMI (14.7 for 1000 NV) was found in district I. Of the 628 deaths eligible for investigation, 96.7% (607) were investigated and discussed. In the districts, this proportion varied from 92.9% (III) to 100.0% (I and V). Of the 568 deaths studied, 467 (82.2%) belong to Group 1, and 101 (17.8%) to Group 2 (Table 1). 


In Recife, 56.5% of the investigations in Group 1 were classified as adequate.  Differences between the dimensions of the investigation were verified, whose adequacy varied from 56.7% (pre-natal) to 81.2% (occurrence of the death). The best evaluation of the investigation (87.8% adequate) was in health district VI, and the greatest percentage of inadequacy was in III (41.4%) (Table 2).


In Group 2, 54.5% of the investigations were adequate, with the dimensions of family characteristics (78.2%) and occurrence of the death (79.2%) with the best evaluation, and childcare being the most inadequate dimension (28.7%). In the health districts, the adequacy of the investigation varied from 21.1% (III) to 85.7% (VI). Between the districts there were also differences observed in the six dimensions, with emphasis on childcare with 46.7% of inadequate investigations in Group II (Table 2).


For the total of infant deaths, considering the set of dimensions, 56.2% of the investigations were adequate, with occurrence of death being the most adequate (80.8%) and pre-natal being the most inadequate (30.6%). Health district VI was the best evaluated, with 87.3% of investigations classified as adequate, and district III was the worst (40.7% inadequate) (Table 3). 


In Groups 1 and 2 and in the total of infant deaths, a significant difference (p<0.001) was observed between the health districts and the dimensions (pregnancy and birth, occurrence of death, conclusion and recommendations, and the set of dimensions) in which it was possible to calculate χ2 (Tables 2 and 3).

DISCUSSION


The study demonstrates that infant fatalities occurred principally in children that did not receive a hospital discharge after birth, and were investigated and discussed almost in their entirety. The investigation was adequate in slightly more than half of fatalities.  In spite of more than one decade of implementation of IMS in the municipality, it is noteworthy that 1/5 of deaths presented inadequate investigation. This situation shows the difficulty that public authorities have in consolidating actions in the long term, even when they are considered priorities and with the obligatory operationalization by decree of the Ministry of Health3. 


National and international research pertaining to the auditing and investigation of infant death mainly deals with the circumstances of the death occurrences, the quantitative aspects of the investigated fatalities, and the state of completion of the records 5-6,8,10,14,16,18-19,22. In the present study, in addition to these approaches, we incorporate other elements that permit us to construct a composite indicator for evaluation of the infant death investigation. To evaluate the investigation records and the data pertaining to the closing of the case after discussion, a large number of variables of the instrument were used. The method utilized made possible an evaluation of the deaths’ investigations with greater discrimination regarding the positive points and those that need to be improved in the operationalization of this strategy, which can be employed in other municipalities.


The weights attributed to the variables by the technique of consensus represent only one degree of provisionary consensus, considering that the epidemiological profile and the healthcare assistance network are in constant change, however it functions as a point of departure and reference for a process that can include other strategies of redefinition of the variables’ weights and for the renovation of consensus 21. Nevertheless, it constitutes a useful tool for evaluation, and can be used in whole or in part, or modified, depending on state and municipal realities. 


No variable from the investigation records, whether in deaths of Group 1 or 2, was excluded by the technique of consensus.  This fact is probably related to the process of discussion of this strategy in the country, and in particular in the locale of the study, especially after the multiple institutional productions such as manuals and technical notes, in the context of the Millennium Development Goals (MDGs) and Sustainable Development Goals (SDGs) 1,3,11-13.


Considering the diversity of the epidemiological profile and assistance available in Brazil, the Ministry of Health suggests minimum variables that should be part of the investigation records, and recommends the addition of others that respond to local needs 1,3. Aside from the ones proposed by the Ministry, the case under consideration adds other variables, for example some that favor a better specification of the basic cause of death by maternal affections.  


The classification of infant fatalities into two groups was due to the principal activities involved in the infant death and the preferred locus of the investigation. For Group 1, the subjects of most relevance relate to prenatal care, assistance to the delivery, and the immediate care of the baby, while those in Group 2 concern the monitoring of the child. The division of fatalities into neonatal and post-natal does not entirely convey the essence of the main causes for intervention, in particular when there is  use of intensive medical technologies that can delay death in newborns.17,23.


Post-neonatal fatalities in children that did not have a hospital discharge after birth became more frequent in maternity wards that have done away with intensive therapy units. On the other hand, the improvement of life conditions of the population and access to goods and services contributed to the reduction of late neonatal mortalities among those that had a discharge from a maternity ward 17,23.


Regarding the evaluation of the investigation by dimension, it can be stated that the occurrence of the death, pertaining to the assistance given to the child in the hospital 4-5,8,10, presented the most adequacy for both the Groups for the total of fatalities.  Such a fact can be due to the proximity and ease of access to the medical charts by the teams of the Center of Hospital Epidemiology, which are responsible for the investigation at this level of attention, developing evaluations and institutional diagnostics 24.


The study identified the most inadequacy of the investigation in the prenatal and childcare dimensions of Groups 1 and 2, respectively. In Group1, the prenatal data is information that is essential for the prediction of risk in the mother-child binary.  In Group 2, the data on childcare is fundamental for the evaluation of growth and development and background of the child 9,25. These are important dimensions that guide the promotion of health and well-being, as well as creating an opportunity for the identification of problems and their respective treatments since the conception of the child 4.


The Family Health Strategy teams maintain a relevant role in the investigation in the prenatal and childcare dimensions, in that these professionals have broad access to the outpatient records.  In this way, primary care is the privileged site for the collection of information about infant fatalities and activity in its determining factors, minimizing adverse conditions regarding family, territory, access to the healthcare system, and the quality of attention offered 1,6,9.


The inadequate investigation of the prenatal and childcare dimensions, shown in this study, with a consequent lack of evaluation of the stages of mother-child care, contributed to the inequities in the investments in the various levels of attention, perpetuating deficiencies mainly in primary care. The intensification of training of the Family Health Strategy teams regarding the investigation of infant fatalities is an indispensable condition in order for the managers to know and act on the problems related to the offered healthcare services.


The low adequacy of the investigation of infant fatalities reflects difficulties in obtaining the necessary information for each case, such as: lack of access to patient records due to bureaucratic or administrative problems, principally in supplemental and private healthcare assistance services; lack of recordkeeping in the outpatient and hospital records; and illegible annotations. Regarding household interviews, the absence of information is due to wrong addresses or families moving, as well as refusals 15,22,26.


The evaluation of the investigation of infant fatalities permitted the identification of significant differences between the health districts in their different dimensions. Evidence of deficiencies in the process of investigation makes possible the qualification and organization of the activities of the IMS in accordance with the particularities of each territory. It is noteworthy that the district, as the unit of analysis, presents the advantage of being less heterogeneous than the whole municipality.  Aside from this, these territorial units are utilized for all the areas of the municipal public administration, which facilitates an intersectoral approach, planning of actions, and operationalization of social and health programs 27.


The international experiences indicate whether the strategy is to be properly executed to understand the circumstances of the death and carry out the effective recommendations to avoid similar events 28-30. Like what occurs in the improvement of information systems in health 31-32, for the perfecting of the investigation of infant fatalities, the following should be considered: inequalities in the training of professionals responsible for this action; the lesser importance given to specific variables during the process of data collection; and the poor completion and filling out of outpatient and hospital records 25,33-34.


For the IMS, we recommend the institution of permanent activities of training, supervision, accompaniment, and quality control of the investigations of infant fatalities for all the levels of the healthcare system involved in this strategy. The challenge of improving the investigation is a fundamental stage for the IMS to favor a critical reflexive environment concerning the care of mother and child, and contribute to the organization of thematic networks of care in the different health regions.


The development of the tool for the evaluation of IMS makes possible the identification of the bottlenecks in the investigation of infant fatalities for better targeting of actions by professionals and administrators of child healthcare policies. In addition, it contributes to reflection on this surveillance in other municipalities and states.
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Chart 1. Synthesis of procedures for the creation of compost indicators for evaluation of investigation of infant deaths.
	Phase
	Activity developed
	Actors

	Grouping of infant deaths
	Death records were made available in:
Group 1: deaths of children that did not receive a hospital discharge after death.
Group 2: deaths of children that received a hospital discharge to the home after birth. 


	Researchers

	Selection of variables of IMS instruments
	Evaluation of all variables of the investigation records of infant deaths, with exceptions for those related to the identification of death indispensable to the beginning of the investigation, and those that are repeated in other categories, totaling:

Group 1 = 106 variables distributed in five categories (pre-natal, birth and delivery, family characteristics, occurrence of death, and conclusions and recommendations.

Group 2 = 120 variables distributed in six categories (same as Group 1 plus childcare)


	Researchers

	System for agreement
	1. Meeting with all the specialists for knowledge briefing on the study’s proposal and criteria for evaluation of the variables. 

2. Electronic mailing of the relevant guidelines for analysis of each variable, to be given a weight between 0 and 10.
3. Using the established weights, the average and standard deviation for each variable were calculated.
4. Identification of variables with dissension(σ>3) 

5. Face-to-face discussion for consensus regarding a new weight for the variables with dissension (n=11 all from Group 2) 


	25 specialists

24 specialists

Researchers

Researchers

19 specialists

	Evaluation of the filling out of the record’s variables
	Evaluation of variables from investigated death records according to their state of completion, with the following weighted values:
0 = not filled out

1 = partially filled out

2 = filled out

	Researchers

	Creation of the ICA (composite indicator assessment)
	1. For each variable of the death investigation, the value observed (weighted value of importance x completion) and the maximum desired value (weighted value of importance x maximum completion value) were obtained.

2. Creation of the ICAdim and the ICAtotal
ICAdim= a proportion of the sum of observed values of the set of variables of the respective dimension in relation to the sum of maximum desired values for each of the same variables
ICAtotal= average of the ICAdim


	Researchers

	Classification of the investigations
	The investigation of each infant death by dimension and for its set was classified as: 

Adequate: ICA>80%

Partially adequate: ICA=60–79%

Inadequate: ICA<60%
	Researchers


Chart 2. Synthesis of consensus, according to opinion of the specialists, related to weight of variables of the investigation record of infant death.

	Dimensions and variables
	Group 1
	Group 2
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	σ
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	σ

	Prenatal (41 variables)

	Number of prenatal doctor visits (exact)
	9,6
	0,8
	7,9
	1,9

	Where prenatal care was carried out (health unit) 
	8,7
	2,2
	7,1
	2,8

	Week or month of pregnancy in whichprenatal care was begun
	9,7
	0,9
	8,0*
	3,0*

	Pregnancy card (visits and dates)
	Date ofvisits
	9,4
	1,0
	7,0*
	3,0*

	
	Weeks of pregnancy (amenorrhea)
	9,6
	0,8
	7,4
	2,7

	
	Weight (kg)
	9,4
	1,1
	7,0*
	3,0*

	
	Blood pressure (mmHg)
	9,9
	0,3
	8,0*
	3,0*

	
	Uterineheight (cm)
	9,1
	1,3
	6,8
	2,9

	
	Fetal heartbeats (Batimentos cardíacos fetais - BCF)
	9,6
	1,0
	7,0*
	3,2*

	Complementary exams (if done, dates, results)
	Urine tests
	9,7
	0,8
	7,5
	2,7

	
	Urine sample in the case of urinary tract infection (UTI)
	9,8
	0,6
	7,5
	2,7

	
	Fasting glycaemia 
	9,8
	0,5
	7,3
	2,7

	
	Hb/ Hematocrit
	9,3
	1,4
	7,3
	2,7

	
	Blood classification
	9,7
	0,6
	7,5
	2,7

	
	VDRL test
	10,0
	0,2
	8,4
	2,4

	
	Anti-HIV test
	9,9
	0,4
	8,5
	2,5

	
	Other serology tests
	8,9
	1,3
	7,7
	2,6

	
	Obstetric/fetal ultrasound
	9,6
	0,8
	7,6
	2,7

	Adequate vaccine plan against tetanus at the end of pregnancy
	9,3
	1,2
	9,0*
	3,0*

	Maternal complications in the pregnancy
	Hypertension
	9,8
	0,5
	8,0
	2,1

	
	Hemorrhage 
	9,7
	0,6
	7,5
	2,1

	
	Diabetes
	9,8
	0,4
	7,9
	2,1

	
	Anemia
	9,4
	0,9
	7,5
	2,1

	
	Heart disease
	9,6
	0,7
	7,2
	2,3

	
	Urinary infection
	9,9
	0,3
	8,0
	2,2

	
	Vulvovaginitus
	9,7
	0,8
	7,7
	2,2

	
	Syphilis
	10,0
	0,2
	8,8
	1,9

	
	Rubella
	9,5
	1,5
	8,2
	2,3

	
	Respiratory infection
	8,6
	1,8
	6,6
	2,8

	
	Threat of premature birth
	9,8
	0,4
	7,8
	2,1

	
	Obesity
	9,0
	1,5
	7,2
	2,5

	
	Alcohol use
	9,3
	1,0
	8,1
	1,8

	
	Smoking
	9,4
	1,0
	8,1
	1,9

	
	Illicit drugs
	9,5
	0,8
	8,5
	1,8

	
	Use of medication (what type)
	9,3
	1,1
	8,3
	1,9

	Treatment of prenatal complications (which and when)
	9.9
	0.3
	8.0
	2.4

	In areas covered by PSF or PACS
	Received a visit from a Community Health Agent (Agente Comunitário de Saúde- ACS) during pregnancy
	9.2
	2.1
	8.0*
	3.3*

	
	Number of ACS visits during pregnancy
	9.5
	1.0
	8.0*
	3.0*

	Pregnancy history (including the child that died)
	Number of pregnancies
	8.6
	2.2
	7.5
	2.9

	
	Number of vaginal and cesarean births
	8.6
	1.6
	6.0*
	3.1*

	
	Number of live births, stillbirths, and abortions
	9.5
	1.2
	8.0
	2,7

	Pregnancy and childbirth (23 variables)

	Where did the birth occur (health unit/name, home, other)
	9.4
	1.2
	8.0
	2.3

	A partogram was used during labor
	9.0
	2.1
	5.0*
	3.1*

	Labor was induced
	9.2
	1.3
	7.1
	2.6

	Quick test for syphilis (VDRL) was carried out
	9.9
	0.4
	8.6
	2.2

	Quick test for HIV was carried out
	9.7
	0.9
	8.4
	2.3

	Gestational age (exact)
	9.5
	1.0
	8.8
	1.6

	Type of pregnancy (single, double, triple, or more)
	9.3
	1.2
	8.2
	1.8

	Type of birth
	9.4
	1.2
	8.3
	2.1

	If cesarean, did the intervention occur before labor started?
	9.3
	1.7
	7.3
	2.8

	When did the rupture of membranes occur?
	9.7
	0.8
	7.8
	2.2

	Odor of amniotic fluid
	9.7
	0.7
	7.8
	2.2

	Aspect of amniotic fluid
	9.7
	0.7
	7.6
	2.1

	Weight at birth
	9.9
	0.4
	9.6
	1.1

	Apgar score
	9.7
	0.8
	9.6
	0.6

	Length of stay of the newborn in the maternity ward
	9.6
	0.7
	9.4
	1.2

	In case they stayed more than 48h in maternity or in the transfer health unit
	Reason
	9.7
	0.6
	9.2
	1.6

	
	Discharge in maternity/transfer unit before the death occurrence?
	9.1
	2.2
	8.7
	2.5

	
	Clinical history before the discharge/death
	9.8
	0.7
	9.3
	1.5

	
	Treatment
	9.7
	0.7
	9.3
	1.5

	
	Exams
	9.7
	0.6
	8.9
	2.0

	
	Procedures
	9.7
	0.6
	8.9
	1.9

	
	In indication of ICU/mechanical ventilation –was it given in a timely manner?
	9.7
	0.9
	8.7
	2.1

	
	In case of need for transferal – was one granted in a timely manner?
	9.7
	0.9
	8.7
	2.2

	Childcare (11 variables)

	The child had monitoring via childcare
	NA
	9.8
	0.5

	Local where monitoring took place (health unit)
	NA
	8.8
	1.7

	Time of exclusive breastfeeding
	NA
	9.9
	0.4

	Number of visits between birth/death
	NA
	9.6
	0.8

	Received a visit from ACS (for an area covered by PSF or PACS)
	NA
	9.6
	0.8

	Child’s Card
	Did they have a Child’s Card?
	NA
	9.5
	0.8

	
	Vaccination on schedule
	NA
	9.8
	0.6

	
	Weigh/age curve
	NA
	9.9
	0.4

	
	Development (normal for age or evidence of delay)
	NA
	9.7
	0.7

	
	History of previous illnesses
	NA
	9.8
	0.5

	
	Hospital internment 
	NA
	9.8
	0.5

	Family characteristics (13 variables)

	Private health insurance plan
	6.5
	2.5
	6.5
	2.6

	Monthly Family income in the period of the death
	8.3
	2.0
	9.0
	1.3

	Number of persons living in the home in the period of the death
	7.7
	1.8
	8.7
	1.3

	Number of children less than five years old
	7.5
	2.4
	8.3
	2.2

	Number of rooms used as a bedroom
	7.1
	2.5
	8.3
	2.2

	Type of housing (owned, rented, donated, or occupied)
	7.8
	1.6
	8.6
	1.2

	Dominant construction material of the home
	7.9
	2.1
	8.6
	1.8

	Source of water supply
	7.9
	2.2
	9.2
	1.0

	Type of sanitation system
	8.1
	2.2
	9.4
	0.8

	Destination for garbage/domestic refuse
	7.9
	2.1
	9.2
	0.9

	Distance to health services
	8.1
	2.5
	8.3
	2.9

	Availability of doctor visits
	8.3
	2.8
	9.1
	1.6

	Who cared for the child
	NA
	8.8
	2.2

	Occurrence of death (12 variables)

	Place where the death occurred (health unit/name, home, other)
	9.5
	1.1
	9.6
	1.1

	Death at a health unit
	Time of hospitalization in the unit where the death occurred

	9.5
	0.9
	9.4
	0.9

	
	Sector of the death occurrence
	9.4
	1.0
	9.4
	1.0

	
	The child arrived by transfer from another unit/which?
	9.0
	2.3
	9.5
	1.1

	
	Diagnostic hypothesis of entry at the unit where the death occurred
	9.7
	0.8
	9.7
	0.8

	
	Clinical history/physical exam
	9.9
	0.4
	9.9
	0.4

	
	Weight during hospitalization
	9.3
	2.1
	9.7
	0.6

	
	Development/treatment
	9.8
	0.6
	9.8
	0.6

	
	Exams
	9.7
	0.7
	9.7
	0.7

	
	Final diagnosis
	9.7
	0.6
	9.8
	0.6

	Autopsy carried out
	9.5
	1.1
	9.6
	1.1

	Description of the autopsy report
	9.6
	0.9
	9.6
	0.8

	Conclusions and recommendations (20 variables)

	After the investigation, the death was discussed?
	9.7
	0.9
	9.7
	0.9

	The discussion occurred in and Expandedor Restricted Technical-Management?
	8.8
	2.3
	8.8
	2.3

	The investigation validated or altered one or more of the filled-out variables of the DNV or the DO? If so, which?
	9.3
	1.4
	9.3
	1.4

	The investigation validated/altered the sequence of causes of death?If so, describe the causes of death after the investigation
	9.4
	1.1
	9.4
	1.1

	In relation to healthcare, the investigation furnished sufficient elements to identify successes and problems in: a:
	Family planning
	8.6
	2.4
	8.0
	2.4

	
	Coverage of primary care
	8.9
	2.2
	9.4
	1.2

	
	Prenatal
	9.7
	0.9
	8.2
	2.1

	
	Assistance during birth
	9.6
	0.9
	8.2
	1.8

	
	Assistance to the newborn in the maternity ward
	9.6
	1.0
	8.0
	2.1

	
	Assistance to the child in the Health Center/UBS/PSF/PACS
	NA
	9.7
	0.9

	
	Assistance to the child in urgent care / emergency room
	NA
	9.2
	2.3

	
	Assistance to the child in the hospital
	9.1
	2.3
	9.5
	1.0

	
	Reference and counter-reference
	9.1
	2.3
	9.5
	1.2

	
	Bed at ICU – high-risk pregnancy
	9.2
	2.2
	2.0*
	3.1*

	
	Bed at ICU Neonatal 
	9.7
	0.9
	8.3
	2.6

	
	Center of regulation
	9.0
	1.8
	8.6
	2.2

	
	Pre- and inter-hospital transport
	8.8
	2.3
	9.3
	1.3

	
	Blood banks
	9.2
	1.3
	9.0
	1.7

	The information from the investigation was sufficient for the group to classify the death as avoidable?
	9.3
	1.3
	9.3
	1.2

	The discussion of the death generated specific recommendations for the inherent problems identified at the health sector
	9.5
	1.0
	9.5
	1.0


NA=not applicable
*Variables that had dissension and were re-discussed by the specialists

Group 1: deaths of children that did not receive a hospital discharge after birth. Group 2: deaths of children that received a hospital discharge for the home after birth
Table 1. Characteristics of the study population

	Characteristics of the study population (2011-2013) 
	Health district of residence
	Recife

	
	I (Center)
	II (North)
	III (Northwest)
	IV (West)
	V (Southeast)
	VI (South)
	

	CMI of the triennium(per 1000 NV)
	14.7
	13.7
	12.9
	12.8
	10.8
	11.5
	12.4

	Infant fatalities
	
	
	
	
	
	
	

	Total (n)
	55
	136
	174
	155
	125
	198
	843

	Elegible for investigation (n, %)
	50 (90.9)
	100 (73.5)
	127 (73.0)
	103 (66.5)
	87 (69.6)
	161 (81.3)
	628 (74.5)

	   Investigated and discussed (n, %)
	50 (100.0)
	95 (95.0)
	118 (92.9)
	99 (96.1))
	87 (100.0)
	158 (98.1)
	607 (96.7)

	Fatalities studied (n, %)
	50 (100.0)
	90 (94.7)
	118 (100.0)
	95 (96.0)
	57 (65.5)
	158 (100.0)
	568 (93.6)

	         Group 1 (n, %)
	39 (78.0)
	75 (83.3)
	99 (83.9)
	84 (88.4)
	47 (82.5)
	123 (77.8)
	467 (82.2)

	         Group 2 (n, %)
	11 (22.0)
	15 (16.7)
	19 (16.1)
	11 (11.6)
	10 (17.5)
	35 (22.2)
	101 (17.8)


Table 2. Distribution of infant fatalities in Groups 1 and 2 by dimension and health district of residence according to classification of the study. Recife, 2011 and 2013.

	Classificação da investigação por dimensão
	Group 1
	Group 2

	
	Health district of residence
	Recife (n=467) 
n (%)
	Health district of residence
	Recife (n=101) 
n (%)

	
	I (n=39)
	II (n=75)
	III (n=99)
	IV (n=84)
	V (n=47)
	VI (n=123)
	
	I (n=11)
	II (n=15)
	III (n=19)
	IV (n=11)
	V (n=10)
	VI (n=35)
	

	
	n (%)
	n (%)
	n (%)
	n (%)
	n (%)
	n (%)
	
	n (%)
	n (%)
	n (%)
	n (%)
	n (%)
	n (%)
	

	Prenatal**
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Adequate
	18 (46,2)
	47 (62,7)
	42 (42,4)
	40 (47,6)
	26 (55,3)
	92 (74,8)
	265 (56,7)
	7 (63,6)
	8 (53,3)
	8 (42,1)
	6 (54,5)
	7 (70,0)
	28 (80,0)
	64 (63,4)

	Partially adequate
	8 (20,5)
	2 (2,7)
	6 (6,1)
	12 (14,3)
	4 (8,5)
	21 (17,1)
	53 (11,3)
	2 (18,2)
	2 (13,3)
	2 (10,5)
	0 (0,0)
	2 (20,0)
	4 (11,4)
	12 (11,9)

	Inadequate
	13 (33,3)
	26 (34,7)
	51 (51,5)
	32 (38,1)
	17 (36,2)
	10 (8,1)
	149 (31,9)
	2 (18,2)
	5 (33,3)
	9 (47,4)
	5 (45,5)
	1 (10,0)
	3 (8,6)
	25 (24,8)

	Pregnancy and birth*
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Adequate
	35 (89,7)
	54 (72,0)
	45 (45,5)
	37 (44,0)
	28 (59,6)
	111 (90,2)
	310 (66,4)
	11 (100,0)
	7 (46,7)
	5 (26,3)
	2 (18,2)
	6 (60,0)
	26 (74,3)
	57 (56,4)

	Partially adequate
	3 (7,7)
	11 (14,7)
	23 (23,2)
	20 (23,8)
	11 (23,4)
	10 (8,1)
	78 (16,7)
	0 (0,0)
	3 (20,0)
	7 (36,8)
	2 (18,2)
	0 (0,0)
	6 (17,1)
	18 (17,8)

	Inadequate
	1 (2,6)
	10 (13,3)
	31 (31,3)
	27 (32,1)
	8 (17,0)
	2 (1,6)
	79 (16,9)
	0 (0,0)
	5 (33,3)
	7 (36,8)
	7 (63,6)
	4 (40,0)
	3 (8,6)
	26 (25,7)

	Childcare
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Adequate
	-
	-
	-
	-
	-
	-
	-
	7 (63,6)
	5 (33,3)
	7 (36,8)
	6 (54,5)
	6 (60,0)
	28 (80,0)
	59 (58,4)

	Partially adequate
	-
	-
	-
	-
	-
	-
	-
	1 (9,1)
	3 (20,0)
	4 (21,1)
	1 (9,1)
	1 (10,0)
	3 (8,6)
	13 (12,9)

	Inadequate
	-
	-
	-
	-
	-
	-
	-
	3 (27,3)
	7 (46,7)
	8 (42,1)
	4 (36,4)
	3 (30,0)
	4 (11,4)
	29 (28,7)

	Family characteristics
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Adequate
	0 (0,0)
	51 (68,0)
	59 (59,6)
	57 (67,9)
	35 (74,5)
	95 (77,2)
	297 (63,6)
	6 (54,5)
	12 (80,0)
	13 (68,4)
	8 (72,7)
	9 (90,0)
	31 (88,6)
	79 (78,2)

	Partially adequate
	8 (20,5)
	1 (1,3)
	4 (4,0)
	3 (3,6)
	1 (2,1)
	4 (3,3)
	21 (4,5)
	0 (0,0)
	0 (0,0)
	1 (5,3)
	1 (9,1)
	0 (0,0)
	0 (0,0)
	2 (2,0)

	Inadequate
	31 (79,5)
	23 (30,7)
	36 (36,4)
	24 (28,6)
	11 (23,4)
	24 (19,5)
	149 (31,9)
	5 (45,5)
	3 (20,0)
	5 (26,3)
	2 (18,2)
	1 (10,0)
	4 (11,4)
	20 (19,8)

	Occurrence of death*
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Adequate
	38 (97,4)
	69 (92,0)
	74 (74,7)
	51 (60,7)
	28 (59,6)
	119 (96,7)
	379 (81,2)
	11 (100,0)
	10 (66,7)
	13 (68,4)
	4 (36,4)
	7 (70,0)
	35 (100,0)
	80 (79,2)

	Partially adequate
	0 (0,0)
	2 (2,7)
	8 (8,1)
	17 (20,2)
	7 (14,9)
	1 (0,8)
	35 (7,5)
	0 (0,0)
	1 (6,7)
	4 (21,1)
	2 (18,2)
	0 (0,0)
	0 (0,0)
	7 (6,9)

	Inadequate
	1 (2,6)
	4 (5,3)
	17 (17,2)
	16 (19,0)
	12 (25,5)
	3 (2,4)
	53 (11,3)
	0 (0,0)
	4 (26,7)
	2 (10,5)
	5 (45,5)
	3 (30,0)
	0 (0,0)
	14 (13,9)

	Conclusion and recommendations*
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Adequate
	39 (100,0)
	35 (46,7)
	55 (55,6)
	55 (65,5)
	19 (40,4)
	121 (98,4)
	324 (69,4)
	11 (100,0)
	6 (40,0)
	6 (31,6)
	7 (63,6)
	4 (40,0)
	33 (94,3)
	67 (66,3)

	Partially adequate
	0 (0,0)
	31 (41,3)
	8 (8,1)
	1 (1,2)
	22 (46,8)
	2 (1,6)
	64 (13,7)
	0 (0,0)
	7 (46,7)
	2 (10,5)
	0 (0,0)
	5 (50,0)
	0 (0,0)
	14 (13,9)

	Inadequate
	0 (0,0)
	9 (12,0)
	36 (36,4)
	28 (33,3)
	6 (12,8)
	0 (0,0)
	79 (16,9)
	0 (0,0)
	2 (13,3)
	11 (57,9)
	4 (36,4)
	1 (10,0)
	2 (5,7)
	20 (19,8)

	Set of dimensions*
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Adequate
	25 (64,1)
	42 (56,0)
	30 (30,3)
	34 (40,5)
	25 (53,2)
	108 (87,8)
	264 (56,5)
	8 (72,7)
	5 (33,3)
	4 (21,1)
	3 (27,3)
	5 (50,0)
	30 (85,7)
	55 (54,5)

	Partially adequate
	8 (20,5)
	19 (25,3)
	28 (28,3)
	27 (32,1)
	10 (21,3)
	9 (7,3)
	101 (21,6)
	2 (18,2)
	5 (33,3)
	8 (42,1)
	3 (27,3)
	5 (50,0)
	4 (11,4)
	27 (26,7)

	Inadequate
	6 (15,4)
	14 (18,7)
	41 (41,4)
	23 (27,4)
	12 (25,5)
	6 (4,9)
	102 (21,8)
	1 (9,1)
	5 (33,3)
	7 (36,8)
	5 (45,5)
	0 (0,0)
	1 (2,9)
	19 (18,8)


Group 1: child mortalities that did not receive hospital discharge after birth. Group 2: child mortalities that received hospital discharge to their homes after birth.

Classification of investigation: adequate (ICA>80%), partially adequate (ICA=60–79%) and inadequate (ICA<60%). 
*Difference between dimension and health district, p(χ2)<0,001 
** Difference between dimension and health district, p(χ2)<0,001 only for Group 1

Table 3. Distribution of infant fatalities by dimension and health district of the residence, according to the classification of the investigation.  Recife, 2011 to 2013.

	Classification of the investigation by dimension
	Health district of residence
	Recife (n=568)

	
	I (n=50)
	II (n=90)
	III (n=118)
	IV (n=95)
	V (n=57)
	VI (n=158)
	

	
	n (%)
	n (%)
	n (%)
	n (%)
	n (%)
	n (%)
	

	Prenatal*
	 
	 
	 
	 
	 
	 
	 

	Adequate
	25 (50.0)
	55 (61.1)
	50 (42.4)
	46 (48.4)
	33 (57.9)
	120 (75.9)
	329 (57.9)

	Partially adequate
	10 (20.0)
	4 (4.4)
	8 (6.8)
	12 (12.6)
	6 (10.5)
	25 (15.8)
	65 (11.4)

	Inadequate
	15 (30.0)
	31 (34.4)
	60 (50.8)
	37 (38.9)
	18 (31.6)
	13 (8.2)
	174 (30.6)

	Pregnancy and birth*
	 
	 
	 
	 
	 
	 
	 

	Adequate
	46 (92.0)
	61 (67.8)
	50 (42.4)
	39 (41.1)
	34 (59.6)
	137 (86.7)
	367 (64.6)

	Partially adequate
	3 (6.0)
	14 (15.6)
	30 (25.4)
	22 (23.2)
	11 (19.3)
	16 (10.1)
	96 (16.9)

	Inadequate
	1 (2.0)
	15 (16.7)
	38 (32.2)
	34 (35.8)
	12 (21.1)
	5 (3.2)
	105 (18.5)

	Childcare
	 
	 
	 
	 
	 
	 
	 

	Adequate
	7 (63.6)
	5 (33.3)
	7 (36.8)
	6 (54.5)
	6 (60.0)
	28 (80.0)
	59 (58.4)

	Partially adequate
	1 (9.1)
	3 (20.0)
	4 (21.1)
	1 (9.1)
	1 (10.0)
	3 (8.6)
	13 (12.9)

	Inadequate
	3 (27.3)
	7 (46.7)
	8 (42.1)
	4 (36.4)
	3 (30.0)
	4 (11.4)
	29 (28.7)

	Family characteristics
	 
	 
	 
	 
	 
	 
	 

	Adequate
	6 (12.0)
	63 (70.0)
	72 (61.0)
	65 (68.4)
	44 (77.2)
	126 (79.7)
	376 (66.2)

	Partially adequate
	8 (16.0)
	1 (1.1)
	5 (4.2)
	4 (4.2)
	1 (1.8)
	4 (2.5)
	23 (4.0)

	Inadequate
	36 (72.0)
	26 (28.9)
	41 (34.7)
	26 (27.4)
	12 (21.1)
	28 (17.7)
	169 (29.8)

	Occurrence of death*
	 
	 
	 
	 
	 
	 
	 

	Adequate
	49 (98.0)
	79 (87.8)
	87 (73.7)
	55 (57.9)
	35 (61.4)
	154 (97.5)
	459 (80.8)

	Partially adequate
	0 (0.0)
	3 (3.3)
	12 (10.2)
	19 (20.0)
	7 (12.3)
	1 (0.6)
	42 (7.4)

	Inadequate
	1 (2.0)
	8 (8.9)
	19 (16.1)
	21 (22.1)
	15 (26.3)
	3 (1.9)
	67 (11.8)

	Conclusion and recommendations*
	 
	 
	 
	 
	 
	 
	 

	Adequate
	50 (100.0)
	41 (45.6)
	61 (51.7)
	62 (65.3)
	23 (40.4)
	154 (97.5)
	391 (68.8)

	Partially adequate
	0 (0.0)
	38 (42.2)
	10 (8.5)
	1 (1.1)
	27 (47.4)
	2 (1.3)
	78 (13.7)

	Inadequate
	0 (0.0)
	11 (12.2)
	47 (39.8)
	32 (33.7)
	7 (12.3)
	2 (1.3)
	99 (17.4)

	Set of dimensions*
	 
	 
	 
	 
	 
	 
	 

	Adequate
	33 (66.0)
	47 (52.2)
	34 (28.8)
	37 (38.9)
	30 (52.6)
	138 (87.3)
	319 (56.2)

	Partially adequate
	10 (20.0)
	24 (26.7)
	36 (30.5)
	30 (31.6)
	15 (26.3)
	13 (8.2)
	128 (22.5)

	Inadequate
	7 (14.0)
	19 (21.1)
	48 (40.7)
	28 (29.5)
	12 (21.1)
	7 (4.4)
	121 (21.3)


Classification of investigation: adequate (ICA>80%), partially adequate (ICA=60–79%) and inadequate (ICA<60%).

*Difference between dimension and health district, p(χ2)<0,001

