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Resumo

Introducao: Embora a maioria das causas das mortes maternas seja evitavel,
nao podem ser previstas, mesmo nos melhores contextos, mesmo onde haja
pré-natal adequado, educacao adequada e bom suporte nutricional. Contudo,
embora as complicacdes no parto e puerpério ndo sejam previsiveis e nem
preveniveis, os indicadores de mortalidade materna sido extremamente
sensiveis a instituicdo de cuidados obstétricos adequados e o tempo na
obtencdo de cuidados adequados é o fator mais importante relacionado as
mortes maternas. A partir dessa observacdo um modelo “three delays” que
avalia as demoras na assisténcia obstétrica tem sido amplamente utilizado
como referencial tedrico para a pesquisa sobre mortalidade materna. Seu uso
tem sido intensificado a partir da utilizacdo do conceito de near-miss materno,
uma alternativa a mortalidade materna.

Objetivos: Avaliar a associacdo entre demoras na obtencdo de cuidados
obstétricos adequados e diferentes desfechos maternos segundo o modelo
“three delays”.

Método: foi realizada ampla revisdo bibliografica e elaboracdo de um ensaio
abordando o marco conceitual sobre o tema e um estudo de corte transversal

multicéntrico para vigilancia prospectiva e coleta de dados para a identificacao
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dos casos com morbidade materna grave (MMG) e condi¢des potencialmente
ameacadoras da vida (CPAV) segundo critérios previamente definidos pela
OMS. Dados sobre as demora foram colhidos dos prontuarios médicos e por
informagdes com a equipe assistente.

Resultados: Os dados da literatura permitiram inferir que o uso da andlise de
demoras na assisténcia obstétrica com o modelo “three delays” pode ser
extremamente Util na avaliacdo dos determinantes da mortalidade materna,
especialmente se associada a investigagcdo do near-miss materno. Os dados
obtidos no estudo transversal permitiram a comparacao entre diferentes desfechos
maternos e com isso observou-se uma associagcao crescente entre a identificacao
de alguma demora no atendimento obstétrico e desfechos maternos adversos
extremos (near-miss materno e ébito). Observou-se 54% de demoras em geral,
52% de demoras nas mulheres apenas com condigdes potencialmente
ameacadoras da vida, 68,4% no grupo de near-miss materno e 84,1% no grupo de
com O6bito materno.

Conclusao: O modelo “Three delays” € um importante referencial teérico para o
estudo dos casos de near-miss materno. A freqliéncia de demoras na assisténcia

obstétrica esta diretamente relacionada ao pior desfecho materno.

Palavras-chave: Morbidade materna grave. Near-miss materno. Assisténcia

obstétrica. Demoras. Three delays
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Abstract

Introduction: Although the majority of causes of maternal deaths are
preventable they cannot be predicted, even in the best settings, where there is
adequate antenatal care, education and good nutritional support. However,
maternal mortality indicators are extremely sensitive to the adequate obstetric
care and time in getting appropriate care is the most important factor related to
maternal deaths. Considering this, the “three delays model”, which evaluates
the delays in obstetric care, has been widely used as a theoretical framework
for research on maternal mortality. Its use has been intensified since the use of
the concept of maternal near-miss, a proxy of maternal mortality.

Objectives: To evaluate the association between delays in obtaining adequate
obstetric care and different maternal outcomes according to the "three delays
model".

Methods: We performed an extensive literature review and preparation of an
essay addressing the conceptual framework on the issue and a multicenter
cross-sectional study for prospective surveillance and data collection of cases
with maternal near-miss (MNM) and potentially life threatening conditions
(PLTC) according to previously defined criteria by WHO. Data on delay were

collected from medical records and interviews with the staff.

Abstract  Xiii



Results: The literature data allowed inferring that the use of the analysis of
delays in obstetric care using the "three delays model” can be extremely useful
in assessing the determinants of maternal mortality, especially if associated
with the investigation of maternal near-miss. The data provided by the cross-
sectional study allowed comparison between different maternal outcomes and it
was observed that there was a growing association between the identification
of some delay in obstetric care and extreme maternal adverse outcomes (near-
miss and maternal death). In general, there was a frequency of 54% delays,
52% of delays in women only with potentially life-threatening conditions, 68.4%
in the maternal near-miss group and 84.1% in the group with maternal death.

Conclusion: The "Three Delays model" is an important theoretical framework
for the study of near-miss cases. The frequency of delays in obstetric care is

directly related to worse maternal outcome.

Key words: severe maternal morbidity; maternal near-miss; obstetric care;

delays; three delays model.
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1. Introducao

A mortalidade materna talvez seja o indicador que mais reflita as enormes
diferencas e disparidades no desenvolvimento humano entre os paises (Maine, 1991).
Representa um indicador do status da mulher, considerando seu acesso a assisténcia a
saude e a adequacdo do sistema de assisténcia a saude em responder as suas
necessidades (World Health Organization. Maternal Health and Safe Motherhood

Programme. e Unicef., 1996).

No entanto, em termos absolutos, é um evento raro (Hogan, Foreman et al., 2010).
E a principal causa evitavel de mortes de mulheres em idade reprodutiva no mundo e
sua natureza é diferente de outras estatisticas de mortalidade, ndo apenas pelas
causas, mas até mesmo pela potencial solucdo (Rosenfield e Maine, 1985). Por
exemplo, enquanto a mortalidade materna ndo se reduz apenas com a melhoria nas
condicdes so6cio-econdmicas da populacdo, as taxas de mortalidade infantil melhoram
sensivelmente com a instituicdo dessas medidas (Loudon, 1986). De fato, ha uma clara
diferenga entre a velocidade do declinio da mortalidade materna e da mortalidade entre

menores de 5 anos (Lozano et al., 2011) que pode ser explicada pelas diferencas nas
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estratégias e acées necessarias para se tratar das duas condigdes. Mas isso também

pode ser explicado pela falta de investimentos no cuidado a saude da mulher gestante.

Somente a partir da metade da década de 1980, com um argumento fornecido por
Rosenfield e Maine (Rosenfield e Maine, 1985), que a mortalidade materna ganhou
espaco e importancia na pesquisa e na politica. Depois disso um movimento de
conscientizagcao para a reducao da mortalidade materna levou a Iniciativa Maternidade
Segura da OMS (Maine, 1991). Desde entdo, nos ultimos 25 anos, a salde materna tem
melhorado em muitos paises. Todavia, a maioria das melhorias necessarias para a

reducédo da mortalidade materna ainda nao ocorreu.

Embora a incidéncia de complicagbes que podem levar a morte pode
eventualmente ser semelhante em todo o mundo, existem diferencas substanciais no
manejo destas complicacbes. Como conseqiéncia, 99% das mortes maternas
acontecem nos paises de baixa renda e continuam a ser as mesmas de antes do
advento da obstetricia moderna, sendo a maioria delas devida a causas obstétricas
diretas (hemorragia, sepse, complicacbes do aborto, disturbios hipertensivos, parto

obstruido, rotura uterina e gravidez ectopica) (Lozano et al., 2011).

As diferencas observadas hoje em dia nos indicadores de mortalidade materna
entre os paises de alta e de baixa renda sao geralmente devidas a diferencas na oferta
de cuidados obstétricos adequados. Embora as causas das mortes maternas sejam
evitaveis, ndo podem ser previstas, mesmo nos melhores contextos, mesmo onde haja
pré-natal adequado, educacdo adequada e bom suporte nutricional (Maine, 1991).

Alguns estudos nao encontraram associacdo entre complicacbes obstétricas e

18 Introducao



caracteristicas demogréficas reconhecidas, fatores de risco comportamentais ou mesmo
complicacdes no pré-natal (Rooks et al., 1989). Outros, observaram que nenhum tipo de
triagem pré-natal influencia na deteccdo de mulheres que vao precisar de cuidados

médicos de emergéncia proximos ao parto (Kaunitz et al., 1984).

Isto implica que, enquanto muitas mulheres que desenvolvem complicacdes tém
um ou mais fatores de risco detectaveis, a maioria das mulheres com tais fatores de
risco ndo tera problemas durante o parto. Além disso, em numeros absolutos, as
complicagdes durante o parto ocorrem mesmo nas melhores condigdes de vida e uma
grande proporcao de complicagbes graves ocorre em mulheres sem fatores de risco

reconhecidos (Rosenfield e Maine, 1985).

Contudo, embora as complicacdes no parto e puerpério ndo sejam previsiveis e
nem preveniveis, as taxas de mortalidade materna s&o extremamente sensiveis a
instituicdo de cuidados obstétricos adequados (Loudon, 1986). Assim sendo, a Atencao
Primaria a Saude essencialmente ndo é capaz de reduzir a mortalidade materna e
acoes que visem a reducdo da mortalidade materna devem ser dirigidas e concebidas

sob o conceito de prevencao secundaria (Leavell e Clark, 1965).

Mas para reduzir a mortalidade materna ndo basta melhorar a assisténcia médica
para emergéncias obstétricas nas instituicoes de referéncia (Paxton et al., 2003; Paxton,
Maine et al., 2005). Ao revisar estudos sobre morte materna e sobre a utilizacdo de
servigos de saude, Thaddeus e Maine no inicio da década de 1990 observaram que
muitas gestantes que faleciam devido a complicacbes da gravidez chegavam as

instituicbes de referéncia em condigdes de saude tdo graves que dificiimente poderiam
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ser salvas (Thaddeus e Maine, 1990). As autoras afirmam que o tempo na obtencao de

cuidados adequados € o fator mais importante relacionado as mortes maternas.

Essa talvez tenha sido a primeira grande mudanca estratégica na abordagem da
mortalidade materna. Thaddeus e Maine (Thaddeus e Maine, 1990) propuseram um
modelo teérico de trés demoras conhecido como "three delays model", como um
referencial teérico para estudar as mortes maternas. Desde entdo essa proposta tem

sido usada na abordagem de mortalidade materna.

As autoras ofereceram um ponto de vista singular a partir do qual as mortes
maternas podem ser gerenciaveis, abordando-se o tempo ocorrido a partir do inicio de
uma complicacdo até seu resultado. Estima-se que o intervalo médio entre o inicio de
uma complicacao obstétrica até a morte seja algo entre 2 a 5,7 horas para hemorragia
pds-parto de 3,4 a 6 dias, devido a infecgdes (Maine, 1991; Ganatra, Coyaji, Rao, 1998).
Portanto os fatores que interfiram na busca pelo cuidado médico adequado determinam

as chances de vida e morte.

Considerando a mortalidade materna uma combinacdo de fatores inter-
relacionados, Thaddeus e Maine entendem que as demoras entre o inicio de uma
complicacado e seu tratamento adequado ou resultado podem ocorrer em trés fases: fase
| - demora na deciséo de procurar cuidados pelo individuo e / ou familia; fase Il - demora
no alcance uma unidade de cuidados adequados de saude; e fase Ill - demora em
receber os cuidados adequados na instituicAo de referéncia. No entanto, todas as
demoras sdo inter-relacionadas, visto que a maioria das mortes maternas ndo pode ser

atribuida a uma demora Unica, sendo mais comumente uma combinagao de fatores.
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Esse conceito unifica fatores diversos (como a autonomia das mulheres, a
distdncia geografica, e a assisténcia médica) de diversas areas do conhecimento
(antropologia, ciéncias sociais, geografia) e fornece um referencial teérico claro para o
estudo das mortes maternas, uma vez que destaca a seqiéncia causal, social e
comportamental, relacionada a familia, comunidade e sistema de saude em um

referencial tedrico unico (Kalter et al2011.).

No entanto, essa abordagem tem sido usada com dificuldades metodoldgicas.
Estudos utilizando a morte como variavel de desfecho geralmente enfrentam um desafio
em relagdo ao baixo numero absoluto dos casos (Paxton et al, 2005). Isso mudou
desde os anos 1990 quando, principalmente devido a melhorias no cuidado obstétrico
nos paises desenvolvidos, um grupo diferente de mulheres surgiu das unidades de
tratamento intensivo (UTI). Essa condicdo, conhecida como near-miss materno,
compartilha muitas caracteristicas com as situagdes de morte materna (Say et al., 2004)
e constitui um modelo para o estudo do 6bito materno, com as vantagens de que seu
estudo tem melhor aceitagdo que as mortes maternas, o modelo fornece um maior
namero de casos para analise e podem ser obtidas informagdes das proprias mulheres

apos o evento (Cecatti ef al., 2007; Souza et al., 2009; Amaral et al., 2011).

A entrevista da mulher que se apresentou como near-miss é uma forma singular de
se obter informagdes, pois proporciona meios para tornar acessiveis as vozes e
experiéncias de pessoas que passaram pelas mesmas circunstancias que as mulheres
que morreram, complementando as informagdes constantes nos registros médicos

(Filippi et al., 2009). Alguns autores sugerem que a coleta de informagdes sobre near-
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miss materno seria uma pedra chave para avaliar a qualidade dos servicos de atencgao

obstétrica (Roost, Jonsson et al., 2009; Lori e Starke, 2011).

Assim sendo, atualmente varios autores tém investigado as demoras na obtencgao
do adequado cuidado obstétrico associadas com o near-miss (Filippi, 2005; Okong et al,
2006.; Adisasmita et al., 2008; Filippi, Richard et al., 2009; Souza, Cecatti et al., 2009;
Amaral, Souza et al., 2011; Hirose et al, 2010.; Lori e Starke, 2011), (Ronsmans, 2009;
Ro66st, Altamirano et al.,, 2009; Kaye et al.,, 2011; Morse et al, 2011.), (Oladapo et al.,
2007). Em geral os resultados mostram que as mulheres classificadas posteriormente
ao evento como near-miss materno tém percursos semelhantes as mulheres que

morreram.

Essas mulheres observam as mesmas dificuldades que as mulheres que morreram
em conseqUéncia de uma complicacao obstétrica em relacdo aos custos de transporte,
tratamento e manejo clinico, o que afeta as demoras em todas as suas fases. No
entanto, poucos desses estudos oferecem uma abordagem analitica adequada, tendo a
maioria deles problemas metodoldgicos especialmente com relagédo a falta de um grupo

de comparacao e ao pequeno numero de casos (Hirose et al., 2011).

Esse tipo de abordagem, combinando o modelo tedrico da andlise de demoras
fornecido por Thaddeus e Maine (Thaddeus e Maine, 1990) com a abordagem do “near-
miss” materno, é de extrema relevancia para o estudo e reducdo da mortalidade
materna, especialmente no Brasil e em outros paises de renda média onde tem havido
uma redugao no ritmo de declinio da mortalidade materna nos ultimos 10 anos (Lozano
et al. 2011). Essa abordagem pode fornecer informacodes e ideias sobre como ir além do
patamar atingido ao identificar as lacunas para se obter a tempo uma assisténcia

obstétrica adequada.
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2. Objetivos

2.1. Objetivo geral

Avaliar a associacdo entre demoras na obtencdo de cuidados obstétricos
adequados e diferentes desfechos maternos segundo o modelo “three delays

model”.

2.2. Objetivos especificos

e Identificar o referencial teérico mais adequado a analise de demoras na
assisténcia obstétrica e aprofundar a discussdo conceitual sobre sua
importancia e utilizagao.

e Identificar a freqUéncia, caracteristicas e fatores associados as demoras na
obtencdo do adequado cuidado obstétrico entre mulheres com condi¢cdes

potencialmente ameacgadoras da vida, com near-miss materno e ébito materno.
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3. Método

3.1. Desenho do estudo

O estudo foi desenvolvido segundo um corte transversal multicéntrico, implantado
em 27 unidades obstétricas de referéncia nas diversas regides geograficas do Brasil.
Durante um periodo de doze meses foi realizada vigilancia prospectiva e coleta de
dados para a identificacdo dos casos com morbidade materna grave (MMG) e condicoes
potencialmente ameacadoras da vida (CPAV) segundo critérios previamente definidos
(Quadro 1).

A lista com as unidades participantes bem como os procedimentos para a coleta de

informacdes e a definicdo de variaveis estdo descritos no Anexo 3.

3.2. Procedimentos

Inicialmente e posteriormente a coleta dos dados foi realizada uma ampla reviséo
da literatura sobre demoras na assisténcia obstétrica nas bases de dados Pubmed, ISI,
Scielo, EMBASE e Google académico, além da biblioteca WHOLIS da Organizacao
Mundial de Saude. Os resultados obtidos serviram de base para a elaboracdo de um
ensaio abordando o marco conceitual sobre o tema e auxiliaram na analise dos

resultados. Seguindo o projeto original (Cecatti et al., 2007), a coleta de dados foi
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realizada de forma prospectiva durante o periodo de um ano nos vinte e sete centros

participantes.

Quadro 1 - Condicoes Potencialmente Ameacadoras da Vida (CPAV)

COMPLICACOES HEMORRAGICAS

Descolamento prematuro de placenta Hemorragia pés parto
Placenta prévia / acreta/increta/percreta Atonia
Prenhez ectopica Retengéo placentéria
Rotura uterina Laceracgdes de trajeto
Hemorragia grave por aborto Coagulopatia

COMPLICAGOES HIPERTENSIVAS

Pré-eclampsia grave Hipertensdo grave
Eclampsia HELLP sindrome
OUTRAS COMPLICACOES

Choque
Edema pulmonar Insuficiéncia respiratéria aguda
Convulsdes Acidose
Sepse grave Cardiopatia
Endometrite pés parto AVC
Endometrite pds aborto Disturbios de coagulacédo
Foco urinario Tromboembolismo
Foco pulmonar Cetoacidose diabética
Trombocitopenia < 100 mil Ictericia / disfungao hepatica
Crise tireotoxica Meningite

Insuficiéncia Renal Aguda
INDICADORES DE MANEJO DE GRAVIDADE

Intubacéo néo relacionada a anestesia
Retorno a sala cirrgica
Intervengéo cirlrgica maior (histerectomia,
laparotomia)

Uso de sulfato de magnésio

Transfusao de hemoderivados
Acesso venoso central
Admissao em UTI
Hospitaliza¢édo prolongada (>7dias)

Uma vez identificados os casos durante a internacdo, uma filipeta ou ficha
identificadora era anexada ao prontuario médico de forma a identificar o mesmo para
futura revisdo (Anexo 4). Apo6s a identificacdo dos casos, os prontuarios médicos de

mulheres que apresentaram os critérios de inclusdo eram revisados logo apds alta
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hospitalar da mulher ou 6bito materno para coleta de dados. Para cada caso incluido,
foram coletados dados sobre as caracteristicas demograficas e obstétricas, diagndsticos
clinicos prévios a gestacao, condigdes potencialmente ameacgadoras da vida, ocorréncia
de indicadores de near-miss materno em qualquer momento da internagdo hospitalar,
indicadores de desfecho perinatal e condi¢des de alta da mulher.

Os dados faltantes nos prontuarios foram procurados adicionalmente em outras
fontes, como o banco de dados do hospital, cartdes de pré-natal, documentos de
transferéncia, etc. Além disso, informagdes ndo disponiveis no prontuario, mas de
interesse para a pesquisa, foram obtidas junto a equipe assistente. Para todos os
sujeitos incluidos, o médico responsavel pelo acompanhamento horizontal do caso ou o
investigador principal local responderam as perguntas referentes a adequacdo da
assisténcia e a ocorréncia de demoras.

Os formularios manualmente preenchidos foram posteriormente arquivados para
verificacdo e controle de qualidade. Além disso, 0 numero total de partos e 0 numero
total de mortes maternas (MM) por centro colaborador no periodo de estudo foram

também coletados.

Procedimentos para coleta de informacoes sobre demoras

A secdo especifica do estudo sobre demoras no atendimento foi realizada de
maneira um pouco diferente do preenchimento das demais se¢des, pois considerou nao
somente a obtencdo de dados do prontuario das mulheres. Os pesquisadores foram
orientados a fazer uma andlise subjetiva da cadeia de cuidados prestados, com base

nas informacodes existentes no prontuario, para definir a possivel ocorréncia de demoras
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relacionadas ao servico de saude, ao paciente e/ou familiares ou aos profissionais de
saude.

Além disso, ap6s o preenchimento de todas as variaveis, os dados de cada sujeito
foram reanalisados pelos pesquisadores principais e procedimentos-padrao para
classificacdo de demoras foram tomados para todos os casos de todos os
conglomerados, como parte do procedimento de verificacdo de consisténcia do banco
de dados.

Nesse contexto, todos os itens da ficha de coleta de dados direta ou indiretamente
correlacionados a demoras do atendimento, foram considerados:

e Quando estava assinalado “pré-natal ausente” no campo de dados
obstétricos da ficha de coleta, foi considerada demora referente ao paciente e
marcada a questdo especifica: “pré-natal ausente ou inadequado”. Isto pode ser
controverso, mas para a realidade de todos os centros envolvidos, houve um
consenso que o0s servigcos de pré-natal facilmente eram facilmente disponiveis para
praticamente todas as mulheres gravidas. Se o numero de visitas pré-natal foi
abaixo do minimo recomendado pelo Ministério da Saude para a idade gestacional,
o pré-natal foi considerado "inadequado".

e Quando assinalado “transferéncia inter hospitalar ndo programada” no
campo de dados pessoais da ficha de coleta de dados, foi considerada demora
referente ao sistema de saude. De modo geral, no Brasil a transferéncia de uma
mulher gravida para um hospital de referéncia terciario terceiro deve ser feita com
a assisténcia de um centro regulador do sistema. Esse sistema verifica diariamente

0 numero de leitos disponiveis nessas unidades e decide, de acordo com
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localizacdo geogréfica e recursos disponiveis, para onde transferir o caso
especifico que necessita cuidados médicos mais adequados.

¢ Nos casos de pré-eclampsia grave assinalada no campo de CPAV da ficha
de coleta de dados, foi verificada a administracdo de sulfato de magnésio como
condicdo de manejo e todos o0s casos sem uso desta medicagcdo foram
questionados, através de e-mails aos centros responsaveis, quanto ao critério
utilizado para a definicao da pré-eclampsia como grave e sobre a possibilidade de
demora relacionada aos profissionais de saude. Apds obtencdo das respostas, os
pesquisadores principais puderam preencher de maneira adequada os campos
correspondentes.

e Quando assinalado “alta a pedido” ou “evasdo” no campo de desfecho
materno, foi considerada demora relacionada ao paciente e familiares,
especificamente “recusa ao tratamento”;

e Por fim, todos os dados digitados no espaco determinado para
comentarios, inserido no campo de desfecho materno da ficha de coleta de dados
(campo aberto/livre), foram avaliados pelos pesquisadores principais e muitas
vezes, através das explicacées fornecidas, foi possivel compreender e definir
demoras no atendimento.

Este rigido processo de verificacdo de consisténcia e analise sistematica de cada
caso permitiu que os dados com relacdo as demoras fossem soélidos e de certa forma

menos sujeitos a subjetividade de diferentes pesquisadores.
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3.3. Tamanho amostral

Originalmente o estudo foi desenvolvido com poder necessario para avaliar o uso
dos novos critérios de near-miss estabelecidos pela Organizacado Mundial de Salude em
2009 (Say, Souza et al.). Para se determinar o numero de centros colaboradores, o
calculo do tamanho da amostra levou em consideracdo o nimero de partos que teriam
de ser monitorados para se identificar casos de near-miss e morte materna (Cecatti,
Souza et al., 2009).

Assim, para realizar a analise permitindo avaliar o nivel de complexidade da
unidade de saude, faixa etaria e causas especificas de morbidade estimou-se que um
total de aproximadamente 75.000 partos teriam de ser monitorados fim de identificar
cerca de 100 mortes maternas e 600 casos near-miss materno a partir de uma
incidéncia estimada de near-miss materno de cerca de 8 casos por 1.000 partos (Souza,

Cecatti et al., 2007).

3.4. Populacao de estudo

A populacao de estudo foi formada por todas as mulheres internadas nos hospitais
participantes durante o periodo de estudo que apresentarem alguma das condicoes
potencialmente ameacgadoras da vida (CPAV) (Quadro 1), near-miss materno (NMM)

(Quadro 2), que faleceram ou foram transferidas para outros servigos de saude.

3.5. Variaveis

As variaveis de desfecho: condi¢cdo potencialmente ameacgadora da vida e near-

miss materno foram estabelecidas segundo os critérios apresentados nos quadros 1 e 2.
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Quadro 2 - Critérios de identificacdo de Near-miss Materno

Sistema
disfuncional

Quadro Clinico

Quadro Laboratorial

A presenca de qualquer uma das condi¢oes abaixo descritas classifica o caso como near-
miss materno

Condigoes de Manejo

Cardiovascular

Respiratério

Renal

Coag/hemat.

Hepatico

Neuroldgico

Endécrino

Uterino

Choque
Faléncia cardiaca

Cianoses aguda
Respiragao ofegante
Respiragao >40bpm,

<6bpm
Oliguria nao
responsiva a reposi¢ao
volémica e diurético

Disturbio de
coagulagao

Ictericia na presenca
de pré-eclampsia

pH<7.1
Lactato >5 mEg/ml

Sat. O2 <90% por >60

minutos
PaOz/ Fi02<200 mmHg

Creatinina >300umol/l ou
>3,5 mg/dL

Trombocitopenia agura
grave <50,000
plaguetas/ml

Bilirubina>100 pmol/l ou
> 6,0 mg/dL

Uso continuo de drogas
vasoativas
Resusssitagao cardio-
pulmonar

Intubacéo e ventilacao
nao relacionada a
anestesia

Dialise para
insuficiéncia renal
aguda

Transfusao de >5
concentrados de
hemacias

Peda de consciéncia >12 h

Perda de consciéncia E falta de batimentos cardiacos
Acidente Vascular Cerebral

Mal epilético e Paralisia

Perda de consciéncia E a presenga de glicose e
acidos cetdnicos na urina

Histerectomia seguida
de hemorragia ou
infecgéao

Os casos de morte materna foram definidos segundo a orientagdo da OMS como:

Demoras na

a “morte de uma mulher durante a gestagdo ou no periodo de 42 dias apo6s o
término da gestacdo, independentemente da duragdo ou da localizagdo da
gravidez, devido a qualquer causa relacionada com ou agravada pela gestagcéo ou
por medidas tomadas em relagdo a ela, porém ndo devidas a causas acidentais
ou incidentais” (World Health Organization., 2009)

assisténcia obstétrica foram definidas como possiveis fatores

evitaveis responsaveis pela ocorréncia do evento. Foram classificados como:
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a) relacionados a infra-estrutura: incluem os casos onde dificuldades na obtencgéo
de suprimentos ou medicacbes, transporte, comunicacdo, hemoderivados ou para
monitorizacdo e tratamento de pacientes graves possam ter levado a um cuidado sub-
6timo;

b) relacionados ao paciente: incluem aqueles gerados pelo paciente, ou seus
familiares, sejam na demora para buscar atencao de um profissional de saude ou recusa
de tratamento;

c) relacionados a equipe de saude: incluem a demora na definicdo do diagndstico
apropriado e/ou ocorréncia de manejo inapropriado.

As variaveis sécio-demograficas e obstétricas foram definidas segundo consta no
anexo 3 - Artigo referente ao projeto da Rede Brasileira de Vigilancia de Morbidade

Materna Grave

3.6. Instrumentos para coleta de dados

Os dados foram coletados manualmente em uma ficha de coleta de dados (Anexo
1) e entdo digitados em formularios eletrénicos abrigados na plataforma eletrénica da
web OpenClinica® (Anexo 3). O link para o site do OpenClinica® era acessivel pelo
website do Centro de Atencdo Integral a Saude da Mulher (CAISM)

(www.caism.unicamp.br).

3.7. Processamento e analise dos dados

Os resultados foram analisados através do software Epilnfo ® e SPSS ®.

Inicialmente, a ocorréncia de todos os tipos de demoras foi descrita de acordo com os
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niveis de atengdo e desfecho materno. Na andlise bivariada testes x2 ou exato de
Fisher foram usados para comparar os grupos, considerando a influéncia do
conglomerado na analise. Para avaliar o papel de algumas varidveis sociodemogréficas
e obstétricas e relacionadas a assisténcia pré-natal como preditores para a ocorréncia
de demoras, foram estimadas raz6es de prevaléncia (RP) e seus respectivos intervalos
de confianca IC95% ajustados para o efeito do conglomerado. Finalmente a anadlise
multivariada através de regressao multipla de Poisson foi utilizada para identificar os
fatores independentemente associados a ocorréncia de qualquer demora. foram

considerados como estatisticamente significativos p-valores <0,05.

3.8. Controle de qualidade

Para controle de qualidade foram adotados procedimentos como revisdo dos
formularios preenchidos manualmente, checagem da digitagdo, nova coleta de dados de
prontuarios selecionados e utilizacdo do manual de operagbes. Além disso, 0s
investigadores locais foram orientados a manter um registro de problemas ocorridos
durante o estudo e possiveis dluvidas para posterior discussdo com a coordenagao
nacional do projeto.

Um primeiro controle de qualidade da coleta de dados foi realizado pelo
investigador local, antes e durante a digitacao eletrbnica das fichas, para identificacao
de possiveis incongruéncias nos dados. Posteriormente um segundo controle de
qualidade foi feito por ocasiao das visitas as instituicdes participantes, realizadas por um

dos pesquisadores principais. Nessas visitas, foi verificada a compatibilidade entre os
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registros fisicos arquivados e os dados contidos nos formularios eletrénicos bem como

foi realizada a avaliacéo aleatéria de prontuarios.

3.9. Consideracgoes éticas

O estudo foi aprovado pelo Conselho Nacional de Etica em Pesquisa com Seres
Humanos (CONEP) e também foi aprovado pelo Conselho de Etica em Pesquisa com
Seres Humanos de cada centro participante (Anexo 2).

Considerando que, especialmente para os casos de morte materna, informacoes
importantes poderiam ser perdidas caso houvesse necessidade de consentimento da
pessoa ou da familia, assim os dados de cada paciente foram colhidos apenas ap6s a
alta das mesmas ndo sendo necessario, assim, um termo de consentimento a

participacao dos sujeitos.
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Abstract

Maternal mortality has gained space and importance in research and policy since the middle
1980s. The recognition of the associated factors and determinants of maternal deaths has been
offered latter by Thaddeus and Maine which may be the first shift in maternal mortality approach.
By this view, maternal deaths can be definitively avoidable by timely adequate treatment and
thus, in obstetrical care, time is the major factor. Considering this, a three phases framework has
been proposed to understand the gaps in access adequate management for obstetrical emergencies:
phase I — delay in deciding to seek care by the individual and/or family; phase II — delay in reach
an adequate health care facility; and phase III — delay in receiving adequate care at the facility.
Recently there has been an increasing interest in the use of this model in part as a result of another
shift in maternal mortality approach: the maternal near miss concept. This strategy may offer a
unique source of information by interviewing the women who survived a critical event
surrounding childbirth. A comprehensive search in the literature was performed to review the use
of this concept on recent research on maternal mortality and morbidity. The results suggest that
the use of analysis of delays in obstetric care can be extremely useful in assessing the
determinants of maternal mortality. Especially if associated with the investigation of maternal
near-miss and the combined use of methods of gathering information (audit of medical records,
geospatial assessment and interview with the patients), this approach can be a powerful tool for
politicians and health managers to point out the weaknesses of systems and health services in
obstetric care. However, for a prospective approach as in surveillance system to identify and

manage factors before the outcome, the “three delays model” needs to be rethought.

Keywords: three delays model; severe maternal morbidity; maternal near-miss; obstetrical care

assessment
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Introduction

In the middle 1980s, with an argument provided by Rosenfield and Maine [1] maternal mortality
has gained space and importance in research and policy. The authors called attention to the fact
that while the major avoidable cause of deaths for women in reproductive age, maternal mortality
had received little attention from health professionals, policy makers and politicians. After that an
advocacy movement for the reduction of maternal mortality led to the WHO Safe Motherhood
Initiative [2].

This initiative was a worldwide effort launched in a conference held in Nairobi in 1987 to draw
the world's attention to women’s well-being and to deaths occurring during motherhood. Since
then, over the last 25 years, maternal health had been improved in many countries. However, most
needed improvements have not yet occurred. Today, considering global statistics [3-5], the major
causes of maternal death in developing countries remain the same as 100 years ago and the vast
majority of them are due to direct obstetric causes (haemorrhage, sepsis, complications of
abortion, hypertensive disorders, obstructed labour, ruptured uterus and ectopic pregnancy).
Although the causes of most maternal deaths are at least theoretically avoidable, they cannot be
completely prevented even in the best contexts [2]. Maternal mortality however is extremely
sensitive to standards of obstetric care [6]. Reviewing studies on maternal deaths and on health
services utilization, Thaddeus and Maine observed that many dead pregnant women reached
health facilities in a such poor condition that they could not be saved anymore [7]. These authors
have stated that time in getting adequate care is the overwhelming factor related to maternal death
and since then this proposal has been used in maternal mortality approach and have reached to a
“three delays model” as a framework to study maternal deaths.

The differences seen nowadays in maternal mortality ratio (MMR) between high and low-income
countries are usually due to the different time management of obstetrical complications. Reducing
maternal deaths needs not only improving medical assistance for obstetric emergencies in
facilities [8, 9], but also to reduce the interval between the onset of a complication and its
management in all settings. However, facing the absolute relatively low number of cases of
maternal deaths, this approach had been used with methodological difficulties.

This has shifted since a group of women who escaped death by luck or by receiving timely and

appropriate care after a severe complication of pregnancy, known as a ‘‘maternal near-miss’’, has
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been defined and studied [10, 11]. Recently, this issue has been addressed regarding the study of
delays. This article presents a review and a conceptual discussion of the “three delays” framework

according to the recent methodological approaches of maternal morbidity and mortality.

The conceptual framework

The recognition of the associated factors and determinants of maternal deaths offered by
Thaddeus and Maine in 1990 [7] can be viewed as the first shift in maternal mortality approach.
They offered a singular point of view from which maternal deaths can be manageable by
addressing time from the onset of a complication to its final outcome. Even considering maternal
mortality a combination of interrelated factors the authors have emphasized an apparent paradox
in public health investments until then, whereas there is no well-known primary prevention for
most maternal complication leading to death and primary health care is not able to reduce
maternal mortality in essence.

This was deeply discussed further in the Safe Motherhood Initiative program [2]. The argument
emerges from studies that found no association between obstetric emergency complications and
recognized demographic characteristics, behavioural risk factors or antenatal complications [12].
Others found that no amount of screening will influence on detecting women who will need
emergency medical care nearby childbirth [13, 14] or that there is no decrease in maternal
mortality while increasing life conditions [6]. Thus, action in reducing maternal mortality should
be driven and designed under the concept of secondary prevention [15].

While many women who develop complications have one or more detectable risk factors, the
majority of women who share these risk factors do not go on to have serious problems at all.
Moreover, in absolute numbers, complications during pregnancy and labour may occur even in
the best conditions and a large proportion of serious complications do occur among women with
no recognizable risk factors [1].

Considering this, as quickly as the identification of the problem and the treatment occurred,
bigger are the chances of stopping the natural history of the disease. Likewise, when dealing with
maternal mortality, deaths can be definitively avoidable by timely adequate treatment [16].
Indeed, in obstetrical care, time is a major factor. The average interval from onset of a major
obstetric complication to death is anywhere between 2-5.7 hours for postpartum haemorrhage to

3.4-6 days due to infections [2, 17].
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Thaddeus and Maine have used “delays” as time postponed between the onset of a complication
and its adequate treatment and outcome. This concept can join as diverse factors as distance,
women’s autonomy and medical assistance from different knowledge fields (anthropology, social
sciences, geography). This model has provided a clear framework for the study of maternal deaths
as it highlighted the social and behavioural causal sequence relating the household, community,
and health system in a unique framework [18].

It has been proposed chronologically (for didactic purpose) as having three phases: phase 1 —
delay in deciding to seek care by the individual and/or family; phase II — delay in reach an
adequate health care facility; and phase III — delay in receiving adequate care at the facility.
However, all the delays are interrelated as most maternal deaths cannot be attributed to a single
delay, being more commonly a combination of factors each one addressing only partially the

woman's pathway to death.

Phase I delay — User factors

This delay is usually addressed as barriers or constraints to healthcare services utilization. It is
often affected by all factors involved in the next delays as factors associated to the user’s
behaviour related to healthcare utilization. For the authors: “factors commonly examined include
barriers in the socio-cultural milieu that shapes values, beliefs and attitudes; in the socioeconomic
conditions that shape access to money and information; in the geographical setting that shapes
physical accessibility; in the financial environment that determines the cost of services; and in the
institutional context that shapes the scope and organization of medical services and the quality of
care” [7].

Seeking healthcare and healthcare utilization is the most prevalent delay in many contexts and
counts for the greater proportion of women reaching facilities in poor clinical conditions [19-22].
It may be the more complex event in the obstetrical care chain and it is not simply matter of
availability of health services. Therefore it is one of the most difficult problems to be defined and
sought after because it involves the concept of access and a behaviour phenomenon [23].

Several recent studies have reaffirmed that barriers most related to seeking healthcare behaviour
are economic status [21], distance to the facility [24], educational level [25], women’s autonomy
[25, 26], recognition of disease [21, 27], aetiology [24], severity of symptoms [19, 23, 26, 28] and
knowledge and attitudes about utilization of health system [22, 29-31]. Decision making is,
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thereafter, a complex behaviour related to health needs perception which requires a broad
approach in gathering information. Some authors have used a theoretical framework that assumes
social aspects as a crucial factor for the definition of the care seeking behaviour [23]. However,
the use of antenatal care seems to enhance the utilization of emergency obstetric care the same
way that lack of antenatal access is associated with poor maternal outcomes through delays [32,
33].

Recently some authors have proposed different approaches for this delay. Some of them
suggested that the recognition of the problem is the first event followed by the decision to seek
care [34]. Others proposed that after the decision to seek care women would need to make
decisions on departure to seek for obstetrical care [24]. Therefore, the delay phase I may be

subdivided in three components: recognition, decision and departure delay.

Phase 11 delay — Service accessibility

Once deciding to seek care, the obstacles to reach a facility may postpone the adequate care. This
acts as a disincentive to decision to seek care and, then, contribute to not reach timely care. Even
when the women decide to seek care in an appropriate time, they may face barriers due to lack of
transportation or to the uneven distribution of facilities [27].

Usually, phase II delay is a matter of accessibility and access to health services depends on
several factors as financial, organizational and social or cultural barriers that control the utilization
of services [35]. Thereby it will be influenced by distribution of health facilities, travel distances,
transportation and costs. Usually, in cases of poor maternal outcome women travel greater
distances, passing through greater number of facilities and taking longer to reach an adequate
facility [17]. While in some contexts this issue does not constitute a problem or a cause of
additional delay, these factors have been confirmed by many authors as associated to the phase II
delay.

A structural factor accounting for this delay is regarding the distribution of and distance to health
facilities. A protective effect has been documented for women residing not away from village
[17], and living in remote villages with no transportation available has an association with the
phase II delay [30]. Even in developed countries with no problems with transport geographical

inaccessibility is associated with more frequent negative pregnancy outcomes [36].
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However, some authors discuss the ‘‘urban advantage’’ as, despite the proximity to services, the
urban poor do not have better access to health services than the rural poor [37]. Indeed it seems
that cost and poverty may play a central role in reaching a facility [19]. Many women, due to lack
of autonomy or to economic disadvantages, have difficulty to find money for transportation when
deciding to seek care [25, 30, 38].

Even when they have money for transport there may be no transport means available [25] or they
do run on unsafe roads when seeking assistance during the night [30]. A sort of different ways of
transport are used by women seeking healthcare including walking, taxis, market trucks or even
wheel barrows or hammocks on poles to carry the woman [25, 30]. This lack of readily available
emergency transport increases the risk of dying as it increases the time spent to reach facilities
[17]. Some authors indeed have addressed time in this framework.

Reaching an appropriate facility may take too long, ranging from 10 minutes to one full day [30],
but usually taking more than one hour for the majority of the patients to reach a facility [21]. A
study found that when women reach hospital within 4 hours from the decision to seek care, they
have a greater chance of a good outcome and when it happened within 8 hours the odds of dying
are bigger [25]. Differences can be found in time to reach adequate care when considering the
place where the seeking for further care has started. The time required to reach a facility is greater
among the women who were referred from home than from delivery centre [21, 39].

This is a big problem when the majority of users of hospital based childbirth, especially in African
countries, are not referred by a healthcare provider but ‘‘self referrals’’ [30, 40]. In part this
reflects lack of confidence in lower level of care and results in congestion of hospitals [40].
However, even when referred from another facility (both a rural clinic or facility without EmOC
capabilities), women arrive in severe clinical conditions [30]. Reasons for this include structure
and process deficiencies (delayed referral, the high cost of emergency obstetric care, lack of
public transport) [41].

The flaws in referral system lead to patients being shunted from one facility to another [17, 40]
due to the inability health facilities to deal with obstetric complications [42]. The number of
referrals that the woman undergoes before reaching an appropriate health facility impact on time
to reach adequate care and is crucial for survival. Therefore, referral guidelines and protocols for
the referrer and for the receiving facility needs to be implemented in order to diminish disparity

between the theoretical hierarchical *‘referral pyramid’” and the real gaps [40].
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Other authors suggest further factors contributing to delays in reaching a facility as supportive
social network [24, 38], which includes relatives, friends and community [17, 20, 26]. But

fundamentally, it seems that the real problem in accessing health services is inequity [37].

Phase 111 — Quality of medical care

The additive characteristic of the previous delays highly contributes in an intertwined way to the
number of women reaching facilities in severe condition [30, 41, 43]. Many of them, although
referred due to emergency condition, will never reach the hospital [26, 40]. But reaching the
facility does not mean the end of the journey.

Rosenfield and Maine have claimed that the solution for maternal mortality would not be just
better transportation and referral because many hospitals have chronic shortages of trained staff
and essential supplies [1]. Indeed, even at the present time this has been documented by many
authors in several contexts.

Not rarely studies identify that the interval between decision to proceed and the emergency
obstetric surgery exceeded 30 minutes [44, 45]. Other delays occur in initiating adequate
treatment when the woman had already reached the health care service [42]. The reasons for it
generally include costs which lead to shortage of supplies, blood products and lack of trained staff
[that lack technical support and have poor attitudes to the patients) [20, 22, 29, 38], but these
reasons are multiple and complex. Facilities with comprehensive Emergency obstetric Care
(EmOC) usually have huge case load with severe conditions and there is not any clear policy
towards adequate treatment for life-threatening emergencies [44].

In low income countries, in general, the poor quality of care found even in tertiary facilities [46,
47] contributes to maternal mortality both directly (using suboptimal standard of emergency care)
and indirectly (deterring health service utilization) [48]. The poor quality of services motivates

women in decision making processes and mitigate timely care [21].

Maternal morbidity and near miss approach

The study, once published as a booklet, was after published as a newsletter [49] and then in article
format at Social Science & Medicine in 1994. Since then, the “Three Delays Model” has been
very useful to recognize and study the leading causes of maternal mortality since the onset of a

complication. A brief analysis of publications citing Thaddeus and Maine [16] indexed at IST Web
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of knowledge (Figure 1] shows a rapidly increasing use of this conceptual framework especially
since 2004-5. Additionally, during the same period there seems to be a similar increase on the
number of publications on severe maternal morbidity and maternal near-miss. By this qualitative
analysis, it seems that more recently there is a revival on using this conceptual framework for
explaining and understanding a series of conditions and adverse maternal outcomes.

This increasing interest in the use the “Three Delays Model” may be in part a result of another
shift in maternal mortality approach. Studies using death as the outcome variable usually face a
challenge regarding the low absolute number of the events [9]. Since the 1990s, especially due to
improvements in obstetrical care in developed countries a different group of women arose from
intensive care unit (ICU). These women, who had escaped death due to luck or by receiving
timely and appropriate care after a severe complication of pregnancy, shared many characteristics
with women who have died due to an obstetric complication and became known as a ‘‘maternal
near-miss’’ [50, 51].

Further studies have defined this clinical condition as an outcome due to organic failure and WHO
have provided an operational definition in 2009 [11]. Today these women constitute a proxy
model for maternal death with the advantage of a larger number of cases for analysis and better
acceptability by individuals and institutions than maternal deaths [10, 11, 20]. Another great
advantage over maternal deaths is that they may provide information after the event including the
difficulties they have faced to reach timely obstetric treatment [22].

Studying maternal deaths, there may not be possible to know, even by family interview, if the care
offered was delayed. However, interviewing maternal near-miss women is an unique source of
information as it provides means to make accessible the voices and experiences of those
experiencing the same threats as women who died, supplementing medical records [19, 22, 52].
Some authors suggest that gathering information on maternal near-miss events would be a key
stone to access quality care [23, 30].

Thus, many authors have been investigating delays associated with near miss event [19, 20, 22-
24, 30, 32, 41, 42, 45, 46, 53-55]. Generally the findings point that women considered as
obstetrical near miss have similar pathways as maternal deaths and experience the same
difficulties regarding costs of care, transportation and management of care affecting delays in all

the three phases.
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It is of interest that, concerning the high number of women arriving in poor clinical conditions at
the referral facility [23, 41], while these women may be considered as an indicator of the
effectiveness of emergency referrals, women classified as near miss by developing severe
conditions at the facility may potentially be a tool for monitoring the performance of obstetric

services [41].

Data collection

Methods for addressing information on delays have ranged from verbal autopsies, in depth review
of a small number of cases to a more systematic audit of cases. Audit process is the major method
chosen to study maternal deaths but the recent use of near miss approach has been offering the
opportunity to use in-depth interview as a potential instrument for collecting data on delays,
especially if focused in the survivors from severe maternal morbidity.

Broader investigations may either aim at identifying avoidable and other substandard care factors
or at assessing the quality of care [45]. The use of a different method will depend on the goals of
the investigation. Depending on a suitable design it may be possible to analyze the barriers to the

primary and secondary preventions [55].

Verbal and social autopsy

Verbal and social autopsies are different but complementary instruments that may be useful in
settings with poor vital data register [18]. Verbal autopsy consistes of standardized techniques of
structured checklist of medical symptoms and the timing of their occurrence [56]. Although
different, the social autopsy is a powerful tool for raising awareness of maternal death and may
gather information on events leading to death [18], helping understanding the therapeutic
itineraries that lead to the "road to death" [57].

Verbal and social autopsies are usually conducted with relatives (parents, especially mothers,
husbands, sisters) and social autopsies may use to interview friends, neighbours, traditional birth
attendants, physicians and clinic personnel to be interviewed [29]. Although verbal autopsy may
not be as robust, it can gather information where otherwise there would be none but users should
be aware of its suboptimal performance relative to other methods [58]. Moreover, community
participation in death analysis may act as an intervention, increasing care seeking by raising

awareness and motivating communities to take action [18]
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Audit

Audit and feedback is a well known tool to improve clinical practice and the audit of critical
incidents (as maternal death) or a sentinel event (as a near miss case) is a recognized part of
obstetric care [59, 60]. Audits are not only a description of ‘‘problems’’ but, as feedback is their
intrinsic component, they lead to direct actions and solutions along with hospital teams. Clinical
audits are a sort of systematic evaluation of care received by women who have died or presented
life threatening conditions. They can be performed in many ways such as clinical audits, which
involve structured peer review, criterion-based clinical audits, that can be effectuated by non-
medically qualified audit and in-depth case reviews and confidential enquiries [19, 48].

Also, audits of maternal mortality can be performed at different levels of care [59]. They are
useful methods for quality of care evaluation, especially on the process component, as it provides
information about the deficiencies in clinical practice [48]. Additionally, with the collection of
clinical, organizational, and patient-centred data by hospital staff themselves, this audit and
feedback can be effective in improving professional practice.

In cases of severe maternal morbidity the audit process has several advantages in particular
because the large number of cases that allow for a more comprehensive review of factors
contributing to substandard care [45]. It may permit a local diagnosis of the causes of delay [10]
and can be useful assessing the multiple dimensions of the quality of obstetric care and increasing
the systems’ responsiveness [41]. Audits are being used frequently as a complement to the
reviews of maternal death [10]. Now there is little doubt that audits of near miss cases are

extremely useful for studying maternal deaths [45].

Interview

In-depth interview with the women that has experienced a critical event has been recently applied
in the study of delays regarding maternal deaths due to the recognition that the near miss is a
proxy for maternal death. Therefore, listening to the woman’s story is a powerful tool to identify
constraints to medical assistance. Yet, it is the only method able to further understand how women
experience the obstetric care they receive at the facilities [22, 45].

Considering that in many settings medical records are of poor quality, interviewing women who

survived a near-miss event is a unique source of information [20]. Besides, to study the first and

46 Publicagoes



second delay, data collected during interviews are of best quality [24]. However there are some
disadvantages in interviewing a near miss woman as they may not recognize a flaw in medical
assistance or they may be reluctant to revive the experience they have survived or do it in a
superficial way [19].

Other methods of interview are being less used as focus discussion groups [38], but a combination
of several methods, especially audits with in-depth interviews is a potential tool to aggregate
information with the best of the two methods. This enhances the ability of the audit team to

identify whereas the delays are most important [19].

Potentials for use and research
This “three delays model” can be addressed as potential tool to identify factors underlying
maternal deaths even in clinical/epidemiological practice as in research field. Following we

present some of its potentialities.

Improvements in recognition of symptoms

As discussed above, some studies have stated that poor recognition of clinical conditions
especially in obstetrical care is one of the factors that leads to delay in seek care. And this may
happen even in a health care facility where the health workers may not be able to provide
adequate diagnosis and timely referral. Hence, some authors have proposed appropriate health
education for communities and family to recognize pregnancy-danger signs, in particular life-
threatening conditions, such as antepartum haemorrhage, postpartum haemorrhage, and eclampsia
[17,21].

For health professionals others have found that medical education as well as audit and feedback
may contribute to improve medical staff ability to deal with emergencies in obstetrical care.
Additionally, new insights on signs and symptoms to proper and quickly recognize severe

conditions are being discussed.

Theoretical approaches
New theoretical approaches may be of value by integrating the quality of care assessment
framework and “The Three delays model” [48]. Although quality of care is a multifaceted

construct, the model proposed by Donabedian [61] may serve as the basis for this approximation
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as Thaddeus and Maine’s model may be considered as a quality of care assessment tool. Other
authors have discussed the theoretical proximity of the “three delays model” to the Pathway to
Survival, considering they are useful for organizing the care-seeking process for severe child and
maternal illnesses [18]. But fundamentally, the “three delays model” refers to three main concepts
that need to be more fully addressed: health needs, access to healthcare and quality of care

assessment.

Financial incentives

As mentioned above, many authors have found cost as one key factor in determining the phase I,
phase II and phase II delays. Yet, the structure of decision-making power is a cultural factor but
influenced by economic issues and woman who rely on their husbands for financial support may
not make referral decisions without other’s permission [20, 38]. Additionally, costs of
transportation and of direct obstetric care supplies [44, 45] play an important role in maternal
deaths.

Therefore it is of great importance that further studies can address this with operational
researches. Authors have already investigated the ‘money to transport’ experience [62] while
others suggested the possibility of implementing fee-exemption policy for pregnant women [38].
Recently Brazil’s government has improved the income transfer programs to address pregnancy

and lactation [63], but operational researches are needed to evaluate the strategy.

Task shifting strategy

Although strong evidence suggests that initiatives to reduce maternal mortality need skilled
providers in treating obstetric disorders [64], task shifting strategy has been proposed in some
contexts [65]. But some programs using this strategy as those implemented in Mozambique,
Tanzania, Malawi and in India need further evaluation for potential scale-up [64]. Recently a
study using task shifting policy suggested that non-physician clinicians performed a significant
proportion of emergency obstetric procedures with similar postoperative outcomes than the
achieved by physicians [66]. However to provide good quality obstetric care, training cannot

occur in a vacuum and requires a functional health system [65].

Mobile phones
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The urgency of many obstetric emergencies implies that communication needs to be enhanced.
Some initiatives have reduced the average transport delays using radio-telephones or
solarpowered VHF radio communication system. Recently mobile phones have been widely
available even in low income settings and the use of this technology in health (mHealth) is
receiving attention. The potential of mobile phone technology in maternal health is to improve
communication throughout different levels of the health system. This can be available for health
workers, as traditional birth attendants and general practitioners improving the capacity of lesser
trained health workers, as well as for women increasing communication between patients and
health services and access to information. However, there is still a need for evidence on the use of

this technology [67].

Geographic information system

Another technological issue that has been used regarding maternal death reduction is geographic
information system (GIS). This is a system designed to work with all types of geographically
referenced data and can be used to trace geographical difficulties in reaching obstetrical care. For
some authors, geographic access to emergency obstetric care is a key factor to explore the absence
of good quality obstetric care [68]. This technology has great potential for future research as they

may be useful to access emergency obstetric care facilities use and availability [69].

Fourth delay

Sometimes, surviving a critical condition may lead to other complications or negative
consequences. In some setting, near miss event itself may lead women to perpetuate poverty due
to direct and indirect financial costs of its management. There also is a higher chance of
developing additional severe clinical conditions and even death after the event [70-72]. However,
in practice, the repercussions of pregnancy complications have not been thoroughly explored and
postponing the recognition and treatment of these complications after the childbirth may be
considered as another delay. Further work is needed to better understand this clinical condition

beyond birth [45].

Referral system
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Considering this as an important factor contributing to phase I and II delay, the provision of
adequate access to EmOC, transport and timely referral decisions need to be implemented [73].
Some authors advocate solutions as maternity waiting homes [74] and the creation of ‘‘functional
splits’” within the referral hospitals themselves [40] and some broad intervention to improve the
referral system has been implemented in different settings at regional and national level [75].
However operational research is needed to evaluate the global impact of an adequate referral

system in maternal mortality.

Limitations and final considerations

Consideration must be made on limitations and difficulties for the use of this framework.
Although this is a very popular model and has been used widely in maternal deaths studies, it
refers to emergency obstetrical care and do not address missed opportunities in primary
prevention or in early detection of pregnancy complication that can be implemented with an
adequate antenatal care [19, 76]. Although not enough, the role of preventive programmes is very
important on avoiding maternal deaths [1].

Nevertheless this model improves the recognition of fields that need more attention. This is of
great importance considering that inequalities between countries and within them are increasing.
This can be a reality even for middle-income countries where there have been a reduced speed of
decline in maternal mortality in the past 10 years [3] and where the maternal mortality combine
two burdens of disease: the death from lack of appropriate technology and from inappropriate use
of medical technology [77].

This is the essence of this theoretical framework: to draw attention to gaps in reaching obstetrical
care. However, this is not a linear model and works in a retrospective way which cannot interfere
in the ongoing process. For a prospective approach as in surveillance system to identify and
manage factors before the outcome, the “three delays model” needs to be rethought.

To reduce maternal mortality and maternal near miss efforts must reduce the likelihood of
pregnancy, the likelihood that a pregnant woman will suffer a severe complication of pregnancy
or childbirth and improve the outcomes for women once complications do appear [57]. But
nowadays there has been a clearly difference in the decline of maternal deaths and under-5
mortality [3] which may be due to both lack of investments and differences in treatment of the

two conditions.
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It seems that there is something missing in between these figures. Maybe Thaddeus and Maine’s
model can help us on that. The framework provides a powerful tool to examine the
inconsistencies in obstetrical care offered and highlights the delays regarding care seeking
behaviour, healthcare availability and quality of care. But still then another missing point is the
political action towards maternal near miss and mortality reduction.

Only recently maternal mortality has been considered by the Office of the High Commissioner for
Human Rights of the United Nations as a result of violations of key human rights principles
including accountability, equality, non-discrimination and meaningful participation [78]. This
may be a reflection of the advocacy movement started more than 20 years ago [1, 2]. And,
according to a NGO website [79], which acknowledges a call for operational guidance on
implementing the human rights-based approach to preventing maternal death and disability
occurred in Geneva in September 2011, the practical application of the resolution is currently
inconsistent, inadequate and even accidental.

This may reflect the low value of “women and girls™ lives as well as the limited attention that it is
paid to women’s priorities in public policy” [79]. Maternal mortality and morbidity is a gender
based issue [80] and without focusing this aspect when assessing the subject, unfortunately we

will still need to ask where is the M in the MCH [64].
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Abstract

Objective: The vast majority of maternal deaths in developing countries are preventable. Delays
in getting access to appropriate care are amongst the most common areas where improvement can
be made. This study aimed to explore the association between delays in the provision of health
care and severe maternal morbidity and death.

Design: A multicenter cross-sectional study
Setting: 27 referral obstetric facilities in all regions of Brazil

Population: 9,555 cases of maternal death (MD), maternal near-miss (MNM) and cases classified
as potentially life-threatening conditions (PLTC) according to the new WHO criteria.

Method: Data on delays were collected upon medical records examination and interview with
medical staff. The prevalence of different types of delays was estimated according to the level of
care and outcome of the complication. For factors possibly associated with any delay, PR and
95%ClI controlled for cluster design were estimated.

Main outcome measures: frequency of delays related to the patient, to health service/system and
to health professionals

Results: 82,144 live births were screened with 9,555 cases having PLTC, MMN or MD
prospectively identified. Overall, any type of delay was observed in 54% of cases; delay related to
patient was observed in 39%, followed by 17% of delays related to health professionals and 15%
related to the health system. Presence of any delay was associated with increasing severity of
maternal outcome: 84% in MD, 68% in MNM and 53% in PLTC.

Conclusion: There is an association with increasing delays and poorer outcomes confirming that
timely proper management impacts on survival.

Keywords: severe maternal morbidity; maternal mortality; maternal near-miss; delays for
obstetrical care; emergency obstetric care.
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Introduction

Maternal mortality is a robust indicator of human development 1. However, in absolute
terms, it is a relatively rare event 2. In many developing countries deaths related to pregnancy are
the leading cause of death for women in reproductive age, although they are supposed to be
mostly avoided by timely and adequate treatment 3. Complications in pregnancy can occur in all
circumstances, even in the best conditions available for nutrition, education and antenatal care;
thus not be preventable even in the best contexts 4. Maternal mortality is closely associated with
the levels of socioeconomic deprivation which are difficult to alter, but preventing maternal
deaths is extremely sensitive to standards of obstetric care 5.

Although the incidence of maternal complications that can lead to death may possibly be
similar around the world, there are substantial differences in how to manage them. As
consequence, 99% of all maternal deaths occur in the developing world mainly due to direct
obstetric causes (hemorrhage, sepsis, complications of abortion, hypertensive disorders,
obstructed labor, ruptured uterus and ectopic pregnancy) 4,

In order to improve care of obstetric emergencies, the timing of receiving the appropriate
care is important ! Providing timely treatment for obstetrical emergencies is the key to reduce
maternal mortality *. Thaddeus and Maine ° developed the three delays model to evaluate the
circumstances surrounding access to appropriate emergency care. They described the three delays
as phase I — delay in deciding to seek care by the individual and/or family; phase II — delay in
reaching an adequate health care facility; and phase III — delay in receiving adequate care at the
facility.

Since then, the “three delays model” has been very useful to recognize and study maternal
mortality since the onset of a complication. However, studies using death as the outcome variable
usually face a challenge regarding the low absolute number of events *. This has shifted since the
1990s when a group of women who escaped death by luck or by receiving timely appropriate care
after a severe complication of pregnancy, known as a ‘‘maternal near-miss’’, has been studied.
These women constitute a proxy model for maternal death with the advantage that they may
provide information after the event; there is a larger number of cases for analysis and better
acceptability of individuals and institutions than for maternal deaths 68

Recently, some authors have investigated delays regarding near-miss event 14 however

few provided an analytic approach and most had methodological problems °. This study aimed to
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explore the occurrence of delays in the provision of health care among pregnant women with

severe maternal morbidity in Brazil.

Method

This is an analysis of the Brazilian Network for Surveillance of Severe Maternal Morbidity
study, a cross-sectional multicenter study, implemented in 27 obstetric reference facilities in all
geographic regions of Brazil. From July 2009 to June 2010, a prospective surveillance of all
women admitted was performed to identify cases of maternal death (MD), maternal near-miss
(MNM) and potentially life-threatening conditions (PLTC) according to the new WHO criteria 15.
The study design involved an in depth analysis of medical records of all women with severe
maternal morbidity conditions immediately after the hospital discharge. The study was approved
by the National Council on Ethics in Human Research and has also been approved by local
Institutional Review Boards of each participating center.

Data on demographic and economic characteristics, obstetric history, antenatal care status,
previous pathological conditions during pregnancy was collected using an online questionnaire at
OpenClinica® platform; criteria for the classification of severe maternal morbidity '° maternal
and neonatal outcomes, as well as information on the presence of delays for obstetric care were
collected. Additional methodological details on the research proposal and its implementation are
already published elsewhere 16,

For all cases data on possible delays that could be responsible for or contribute to the
occurrence of PLTC, MNM or MD according to the Thaddeus and Maine’s “Three delays model”
3 were sought. These delays were classified as: a) delay related to the service and/or health system
included cases whose difficulties were in obtaining medical supplies or equipment which may
lead to a substandard care; b) delay related to health professionals included delays in determining
the appropriate diagnosis and providing appropriate treatment for the case which could lead to
improper management or difficult timely referral; and c) delay related to the women and/or their
families included delay in identifying the condition, and seeking for medical care or even refusing
offered treatment.

The local research investigator and coordinator were oriented to pursuit evidence of delays
regarding health system, health professionals and woman and/or family in a comprehensive way.

Medical records scrutinized for data on timely diagnosis, medication and blood products provided
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for that specific medical condition, information on referral, improper management and refusal to

treatment by the women or the family themselves by the local researchers. Additionally the local

research coordinator was encouraged to interview medical staff to find more information on the
sequence of care offered for each woman. Neither the women nor their family were interviewed.

The local researchers were asked to consider delay whenever there was a positive impression
by researchers or when there were reports on the occurrence of delay in medical records. When
any delay related to service / health system and health professionals could be identified, the level
of care where it has occurred (primary, secondary or tertiary) was specified. The cases were
reanalyzed by the researchers from the coordinating center. Standard procedures for classification
of delays were taken for all cases of all centers, as part of the procedures to verify the database
consistency. Items from the data collection form directly or indirectly related to delays were
considered as follow:

e When "absent antenatal care" was present, the researchers considered delay related to the
woman and marked the specific delay "absent or inadequate antenatal care". Prenatal services
were readily available for virtually all pregnant women. If the number of prenatal visits was
below the minimum for that specific gestational age as recommended by the Brazilian
Ministry of Health prenatal care was considered “inadequate”.

e  When “inter-hospital transfer unscheduled” was checked, researchers considered delay related
to health system. Generally speaking, in Brazil the transfer of a pregnant woman to a tertiary
referral hospital is done with the assistance of a public call center which regulates the system,
daily checking the number of available beds in these units and deciding, according to
geographical location and resources available, to where transfer the specific case needing
higher medical care.

e In cases of severe preeclampsia/eclampsia, researchers looked for the administration of
magnesium sulfate as a management criterion. For all cases not receiving magnesium sulfate,
the local researchers were asked to identify the criterion used to classify preeclampsia as
severe and the possibility of delay related to health care professionals. With this information, a
decision on delay could be adequately taken and the database was corrected accordingly.

e When "discharge asked by the patient" or "evasion" was identified, the delay "refused
treatment" related to patients and/or families was considered.

¢ Finally, all data entered into the comments form (open field) were evaluated by researchers at
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the coordinating center and often, through the explanations provided, it was possible to

understand and set specific delays in care.

The results were analyzed using the software Epilnfo® and SPSS®. Initially the occurrence of
all types of delays was described according to the levels of care and to the maternal outcome. In
the bivariate analysis ¥2 or Fisher's exact tests was used to compare groups controlling the
influence of cluster in the analysis. For assessing the role of some sociodemographic, antenatal
and obstetrical variables as predictors for the occurrence of delays, prevalence ratios (PR) and
their respective 95%CI adjusted for the effect of cluster design were estimated. Finally
multivariate analysis using multiple Poisson regression was used to identify the factors
independently associated the occurrence of any delay. P-values <0.05 were considered as
statistically significant.

Results

During the 12 months period, 82,144 live births occurred with 9,555 cases of PLTC, MMN
or MD prospectively identified. There was missing information on delays for 839 cases. Maternal
deaths were a rare event occurring in 140 (0.17%) and maternal near-miss in 770 (0.94%) of live
births from all centers.

In general, any form of delay was observed in 54% of cases (Table 1). The delay related to
patient and/or family was the most frequently observed (39%) followed by delays related to health
professionals (17%) and delay related to the service/health system in 15% of the records. In the
service/health care system difficulty of communication was the most common. The inappropriate
management of the case was the most prevalent delay among health professionals (13%). In
general, delays in secondary care level were identified in 8% of cases from healthcare service,
especially due to difficulty of communication between the hospital and regulation system and the
difficulty of monitoring patients. The tertiary level care was more commonly identified in delays
from health professionals.

There was a positive association between the presence of any delay and the severity of
maternal outcome as showed in Table 2. Any delay was present in 84% of MD, in 68% of MNM
and in 53% of cases classified as PLTC, showing a significant and clear increase of delay with the
severity of outcome. Figure 1 shows this trend. For delays related to service/health system there
has been an increase from 13% among PLTC cases to 51% in cases of MD. Excepting the

difficult in access to antenatal care, all other delays related to the health service were significantly
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associated with severity of maternal outcome. All delays by health professionals were also
associated with maternal outcome. However, the delay on seeking health care was the only one
related to patient/family significantly associated with the severity of the outcome.

The presence of any delay was significantly more prevalent among adolescents, non-white
low schooling status women, whose stay in hospital was publicly funded (Table 3). When
antenatal care was performed at the same facility and privately sponsored, the prevalence of any
delay was significantly lower. In addition, if any transfer was necessary for women having access
to the facility, the risk of any delay was also higher (Table 4).

Table 5 shows the obstetric characteristics associated with any delays. They were
multiparity, lower gestational ages at admission and pregnancy termination, postpartum
admission, and induced and unsafe abortion. There was no difference in the frequency of delays
with respect to mode of delivery and the presence of pre-existing health problems. In the
multivariate analysis (Table 6) any delay was independently associated with hospitalization
publicly sponsored, gestational age below term at pregnancy termination or still pregnant, to be
non-white, with antenatal care in another health facility, with previous abortions, low schooling

and public insurance for prenatal care.

Discussion

This is one of the very few studies to address the occurrence of delays in obstetrical care
among women presenting severe maternal morbidity. Other studies analysed only maternal deaths
or near-miss cases. The current data enabled the comparison of delays observed in these groups of
extremely bad outcome and a group of women with less severe conditions. There was a positive
association between delay in obstetrical care and severity of adverse maternal outcome. Overall
any delay was identified in almost 54% of all cases. There were 52% with at least one delay
among women with PLTC, 68% in MNM group and 84% in MD group. Although these figures
were expected, to the best of our knowledge this is the first time that this gradient of increasing
delay associated with severity of maternal outcomes has been demonstrated.

Many authors have found association between delays in obstetrical care and maternal
outcomes, mainly MD 12,17, Recently, studies on MNM outcome have also addressed information
on delays 12 Substandard care and delay phase I could be identified in more than half the cases

of severe maternal morbidity in an audit study 8, Reviewing clinical and administrative data from
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another Brazilian study identified some delay in 34% of cases of MD and MNM 13, Delay in
receiving care was found in 20%, seeking care took longer than expected in 14% and reaching
care delay was found in 4%. Another study using maternal near-miss audit surveys found 9% of
cases with more than one delay in reaching the referral facility 4. Studies on MNM found that the
majority of cases arrived at the facility in a severe clinical condition suggesting that women need
to overcome a sort of obstacles to reach the facility able to provide the necessary adequate care .
9,18,19.

In this study, delays related to patients and/or their family predominate especially absent or
inadequate antenatal care. However, although the phase one delay is a matter of importance in

7121420 4n this study there was no association between most types of this delay

many studies
and maternal outcomes, except for delay in seeking health services, which was 2.5 times more
frequent for MNM and 6 times for MD group than for PLTC. This is a relatively common finding.
According to Thaddeus and Maine 3 phase 1 delay is often discussed as barrier or constraint to
the utilization of health services, a process dependent on the sociocultural and economic context,
resulting from interaction between infrastructure, distance to maternal health facilities, the cost of
maternal care, and the quality of care 3,18

There is some evidence that duration of seeking care behavior differs significantly across
types of complications °. Women may look for care only after recognizing their condition as
potentially life threatening, although there are studies suggesting the possibility of an inability for

such a judgment 8. 12,18, 20, 21

. There is also evidence suggesting that providers do not sufficiently
attempt to explain to women how to recognize the severity of obstetrical problems and how to
deal with them '’. There is a need to educate the community for early recognition of symptoms

and make timely decisions 20

, and this is one of the purposes for prenatal care. The high
proportion of women in this study with absent or inadequate antenatal care does not concur with
that found in the general pregnant population of the country. In Brazil, the use of antenatal
services is high; nowadays, less than 3% of all pregnant women deliver without any antenatal care
22

Similar findings have already been published 23 The quality of antenatal care is determinant
for health education and facilitates the use of emergency obstetric care 24, Emergency care

utilization is a key point for obstetric care. In the present study, when considering delays related

to the healthcare system, communication between the facilities and difficulties with transportation
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were more common than the absence of equipment or medication (third delay). These data shows
that difficulties and problems in the referral and transfer process are the major barriers to reach
adequate emergency obstetrical care and it occurs mostly in secondary level.

The Brazilian healthcare system is supposed to guarantee health care appropriate to the level
required 2 1t is estimated that 15% of all pregnant women will develop pregnancy related
complications which require access to upper referral level care 6 Structural and process
deficiencies such as low access to health facilities, lack of infrastructure for transportation and the
distribution of health facilities produce delays that may compromise the maternal outcome 3,
Many studies found that a significant proportion of MNM or MD cases reached the facility

already in a severe clinical condition " 1" 14 2729

and that important delays were encountered for
reaching the facility. This will require adequate structure and processes organization to manage
such emergencies "

Our data on access to the referral hospital also showed association with “any delay”. This
suggests referral system failures and deficiencies. Maternal deaths in the community are rare in
Brazil. The frequency of institutional births is now almost a hundred percent of all deliveries in
Brazil *°. The barriers encountered by the women when trying to get assistance once a
complication has been recognized compromises timely access to obstetrical emergency care 29,
The recognition of these conditions and their management, including appropriate emergency
referral procedures, are key skills required for obstetric care providers 27,

In the present study the most important delays were related to case management by health
professionals and were more commonly observed in the tertiary level. Studies in Africa points that
in many hospitals and in different contexts there are no emergency drugs immediately available in
the services making heavier the burden of an obstetric complication "

The successful management of physical illness often requires the management of cognitive
in addition to other psychological, and social factors 31 This is a matter of concern in health care
facilities. In interviewing near-miss women after discharge, some of them felt the absence of
appropriate care by health professionals of not looking at them or listening to them, suggesting a
substandard care ’. Fortunately, for the majority of women, due to luck or merit, the medical
system works properly, even for those with PLTC 7 But obviously this is not true for all women,

the reason why we found more than 80% of MD with at least one delay identified.

As the study design proposed neither the women nor their family were interviewed. This did
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now allow exploring one of the most interesting characteristic of near-miss cases: the possibility
to talk to the women after the event when more information should be available " ' 2®, Therefore
we were not able to address qualitative information on reasons and times for delays. In most
facilities the research coordinator and investigator were part of the staff. This could represent a
bias while they could avoid recognizing a delay due to the improper management of the case.
However, all cases went in a rigid process of consistency checking which allowed this data to be
less prone to subjectivity of different investigators.

As we have collected data on different outcomes, we were able to provide a risk estimate for
delays. This analytical approach and the large sample size gave this study the power to deal with
the topic. As far as we know this was the first time this data have been prospectively and
systematically collected using the new WHO definition and criteria '® which would allow further

comparison.

Conclusion

We confirmed the Three Delays Model proposed by Thaddeus and Maine 3 as we found
association between maternal deaths and maternal near-misses with the presence of delays.
Furthermore we identified a gradient of delays as the outcomes worsen confirming that despite the
prevalence of clinical complication in pregnancy, life and death are a matter of timely proper
management.
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Table 1. Proportion of cases of obstetrical complications with delays identified for receiving care according to
the level of health facility

Level of service where delay was identified

Delays n (%) Primary Secondary  Tertiary Health
Health care  Health care care
Delay related to the Service and
/ or health system * 1376 (15.6) 286 (3.2) 754 (8.5) 393 (4.4)
Difficulty in accessing
antenatal care 126 (1.4) 95(1.1) 27(0.3) 4 (<0.1)
Difficulties or problems with 117 (1.3) 33 (0.4) 75 (0.8) 9.(0.1)

transportation city / hospital

Difficulty in communication
between hospital and 779 (8.8) 139 (1.6) 425 (4.8) 215 (2.4)
regulatory center

Lack of magnesium sulfate,

ATB, vasoactive drugs, 117 (1.3) 36 (0.4) 56 (0.6) 25 (0.3)
uterotonic
Absence of blood products 57 (0.6) 9 (0.1) 41 (0.5) 7 (0.1)
Difficulty in monitoring 409 (4.6) 21(0.2) 256 (2.9) 132 (1.5)
Lack of trained staff 271 (3.1) 74 (0.8) 144 (1.6) 53 (0.6)
Delay related to health
professionals " 1548 (17.3) 164 (1.8) 539 (6.0) 1007 (11.3)
(]?;Sljy inreferral /transfer the - g, 3 3 61 (0.7) 179 (2.0) 52 (0.6)
Delay in diagnosis 487 (5.5) 93 (1.0) 266 (3.0) 128 (1.4)
Delay in starting treatment 602 (6.7) 79 (0.9) 315 (3.5) 208 (2.3)
iglslzroper managementof the 15,0 13 ¢ 69 (0.8) 277 3.1) 872 (9.8)
Delay related to the patient
and/or their families ¢ 3296 (39.3)
Delgy in seeking health 442 (5.3)
services
Refuse to treatment 426 (5.1)
Absent or inadequate 2692 (32.1)

antenatal care
Unsafe abortion 51 (0.6)
Geographical difficult in

accessing health service 198 (2.4)
Any delay * 4687 (53.8)
* Missing information on delays for 707 cases b Missing information on delays for 624 cases

¢ Missing information on delays for 1175 cases ¢ Missing information on delays for 839 cases
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Table 2. Proportion of cases of obstetrical complications with delays identified for receiving care according to
maternal outcome

Type of delay PLTC MNM MD p-value*

Health service/system * 1101 (13.8) 210 (29.2) 65 (51.6) <0.001
Difficulties or problems with transportation 83 (1.0) 19 (2.6) 15(11.9) <0.0001
city / hospital*
Difficulty in communication between hospital 647 (8.1) 100 (13.9) 32 (25.4) 0.005
and regulatory center
Difficulty in accessing antenatal care* 106 (1.3) 16 (2.2) 4(3.2) 0.191
Lack of magnesium sulfate, antibiotics, 81 (1.0) 26 (3.6) 10 (7.9) <0.001
vasoactive drugs, uterotonic*
Absence of blood products* 28 (0.3) 23 (3.2) 6 (4.8) <0.0001
Difficulty in monitoring 270 (3.4) 105 (14.6) 34 (27.0) <0.0001
Lack of trained staff* 189 (2.4) 59 (8.2) 23 (18.3) <0.0001

Health professionals b 1269 (15.7) 218 (30.4) 61 (48.8) <0.001
Delay in referral / transfer the case* 177(2.2) 82 (11.4) 33 (26.4) <0.0001
Delay in diagnosis 340 (4.2) 113 (15.7) 34 (27.2) <0.0001
Delay in starting treatment 439 (5.4) 120 (16.7) 43 (34.4) <0.0001
Improper management of the case 1029 (12.7) 145 (20.2) 44 (35.2) 0.003

Patients/relatives 2955 (38.8) 281 (434) 61 (55.5) 0.007
Delay in seeking health services 339 4.4) 74 (11.4) 29 (26.4) <0.001
Refuse to treatment 380 (5.0) 36 (5.6) 10 (9.1) 0.333
Absent or inadequate antenatal care 2442 (32.0) 211 (32.6) 39 (35.5) 0.713
Unsafe abortion 41 (0.5) 8(1.2) 2 (1.8) 0.285
Geographical difficult in accessing health 172 (2.3) 22 (3.4) 4 (3.6) 0.072
service

Any delay ¢ 4107 (52.0) 474 (68.4) 106 (84.1) <0.001

* Chi-squared test considering the cluster design * Missing information on delays for 707 cases
® Missing information on delays for 624 cases  © Missing information on delays for 1175 cases
¢ Missing information on delays for 839 cases
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Figure 1. Rates of delays in getting care among women with obstetric complications related to health services, health
professionals or to the patients and their relatives according to maternal outcome (PLTC: potentially life threatening
condition, MNM: maternal near-miss, or MD: maternal death). * p<0.0001
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Table 3. Estimated risks of any delay in obstetrical care according to some sociodemographic characteristics

Health ,  ecsionals Patients Any delay (%) PR  95%CI **
Characteristic Service
% % % Yes No
Age
<19 19.5 17.2 19.3 191 163 109  1.02-1.15
20-29 475 46.9 473 473 484  ref
30-39 28.9 31.5 27.8 285 307 098  0.92-1.03
240 4.1 4.5 5.6 51 4.6 1.06  0.96-1.16
Total (n) 1376 1548 3297 4687 4029
p-value * 0.317 0.512 <0.001 0.008
Ethnicity
With 29.5 42.1 37.0 38.1 480  Ref
Non-white 70.5 57.9 63.0 619 520 122  1.07-1.39
Total (n) 1029 1155 2534 3550 3273
p-value * 0.038 0.862 0.003 0.006
Educational level
Basic 50.1 41.4 54.0 507 425 145  1.15-1.84
High-school 44.2 52.0 42.8 449 500 127  1.04-1.56
College 5.7 6.6 3.2 43 75 ref
Total (n) 968 1002 2530 3415 3087
p-value * 0.306 0.235 <0.001 <0.001
Marital status
Cohabitating 56.9 60.1 48.9 521 557  ref
No cohabitating 43.1 39.9 SL1 479 443 107 095-121
Total (n) 1129 1207 2801 3903 3578
p-value * 0.519 0.191 0.002 0.242

Insurance for hospitalization

Public 99.8 98.9 99.7 99.4 981 198  1.40-2.79
Private/Insurance 0.2 1.1 0.3 0.6 1.9 ref

Total (n) 1374 1548 3293 4682 4026

p-value * 0.006 0.798 <0.001 <0.001

* Chi-squared test considering the cluster design **95%CI considering the cluster design
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Table 4. Estimated risks of any delay in obstetrical care according to some characteristics of antenatal care

Health Any delay
Characteristic Service  Professionals Patients (%) PR 959% CI **
% % % Yes No
Antenatal care at the same facility
Yes 8.9 20.6 20.7 189 283  ref
No 87.0 74.7 69.8 73.6 683 1.28 1.06-1.53
No antenatal care 4.1 4.6 9.4 75 34 166  1.26-2.19
Total (n) 1231 1377 2995 4212 3692
p-value * <0.001 0.675 <0.001 0.002
Insurance for antenatal care
Public 95.6 94.2 96.6 959 934 131  1.03-1.67
Private/Insurance 4.4 5.8 3.4 41 66  ref
Total (n) 1023 1134 2429 3426 3227
p-value * 0.495 0.527 0.005 0.010
Way of access to the hospital
Spontaneous demand 15.5 40.4 48.8 420 552  ref
Transfer from Emergency Service 2.1 2.7 24 2.2 1.2 145 1.18-1.78
Scheduled Inter-hospital transfer 25.1 19.3 22.4 222 187 1.24 1.03-1.49
No-scheduled Inter-hospital transfer 47.5 14.1 7.6 14.8 0.6 na na
Referral from another Health
Service 7.4 14.0 10.0 10.6 13.1  1.03 0.87-1.22
Referral from the same Health
Service 24 9.6 8.8 8.1 11.2 097 0.88-1.07
Total (n) 1333 1411 3122 4401 3898
p-value * <0.001 0.046 0.160 <0.001

* Chi-squared test considering the cluster design **95%CI considering the cluster design
na: not applicable; this category was used for defining delay and therefore cannot be used as predictor
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Table 5. Estimated risks of any delay in obstetrical care according to some obstetrical characteristics

Health
Characteristic Service  Professionals  Patients Any delay (%) PR 95%CI **
% % % Yes No

Number of pregnancies
1 433 4.4 37.8 40.6 42.8 ref
2103 36.5 38.4 36.9 36.8 40.4 0.98 0.93-1.04
>4 20.2 19.2 25.3 226 16.9 116  1.06-1.28
Total (n) 1367 1531 3281 4658 4021
p-value * 0.414 0.768 <0.001 <0.001

Number of previous births
0 48.4 49.6 433 46.3 49.7 ref
lto2 37.2 37.4 38.2 37.6 39.8 1.01 0.95-1.06
>3 14.3 12.9 18.5 16.1 10.5 1.23 1.10-1.38
Total (n) 1367 1531 3281 4658 4021
p-value * 0.478 0.372 <0.001 <0.001

Number of previous C-sections
0 76.6 75.2 73.5 74.6 76.7 ref
1 17.0 173 18.0 17.4 16.9 1.03  0.96-1.09
22 6.5 7.5 8.5 7.9 6.4 1.11 1.00-1.24
Total (n) 1331 1477 3218 4570 4003
p-value * 0.643 0.845 0.002 0.065

Number of abortions
0 80.0 76.6 75.9 76.9 78.2 ref
21 20.0 23.4 24.1 23.1 21.8 1.04  097-1.10
Total (n) 1367 1531 3280 4657 4020
p-value * 0.049 0.696 0.038 0.268

Gestational age at admission
<22 4.5 5.9 6.0 5.5 5.9 110 0.88-1.39
22227 6.9 6.2 6.3 6.2 5.0 127 1.05-1.52
28 a 33 26.1 237 20.0 215 16.1 1.30 1.12-1.51
34 a36 21.9 20.1 21.6 214 17.4 1.26 1.11-1.42
237 29.4 34.1 422 39.4 52.1 ref
postpartum/
postabortion 11.2 10.0 4.0 6.0 34 1.43 1.14-1.80
Total 1340 1518 3203 4558 3924
p-value * <0.001 0.009 0.051 <0.001

Gestational age at pregnancy termination
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<22

22 to 27

28 to 33

34 to 36

>37

still pregnant

Total

p-value *

Onset of abortion
Spontaneous
Induced
Total (n)

p-value *

Safety of Abortion

Safe
Unsafe
Total (n)

p-value *

34
3.7
23.1
24.5
37.2
8.1
1253
0.001

54.2
45.8
24
0.239

75.0
25.0
20
0.905

Preexisting health conditions

Yes
No
Total (n)

p-value *

Mode of delivery
Vaginal

C-section

Abortion/ectopic

Still pregnant
Total (n)

p-value *

42.0

58.0

1100
0.222

15.4
71.5
55
7.5
1367
0.091

4.5
32
21.0
22.3
42.1
6.9
1430
0.036

51.9
48.1
27
0.243

65.4
34.6
26
0.521

53.0
47.0
1248
0.358

19.3
68.3
6.0
6.4
1543
0.516

39
3.2
15.9
21.3
47.7
8.1
3135
0.063

48.9
51.1
94
0.003

46.1
53.9
89
<0.001

50.5

49.5

2933
0.330

24.0
62.9
53
7.7
3290
0.599

3.7

33
17.6
22.0
45.8

7.6
4408

51.3
48.7
117

55.1
44.9
107

49.0
51.0

4019

21.8
65.7
54
7.2

4674

34

2.7
12.5
16.5
57.5

7.4
3840

76.1
23.9
88

96.6
34
87

49.3
50.7
3815

24.4
62.4
6.0
7.1
4018

1.16
1.23
1.29
1.27
ref
1.13

ref
1.55

ref
2.28

0.99
ref

ref
1.08
1.00
1.06

0.95-1.41
1.03-1.46
1.12-1.49
1.13-1.43

0.91-1.40

1.18-2.03

1.72-3.03

0.88-1.13

0.96-1.22
0.75-1.33
0.84-1.34

* Chi-squared test considering the cluster design **95%CI considering the cluster design
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Table 6. Factors independently associated with any delay identified for receiving care among
women with obstetrical complication (multiple analysis by Poisson regression*; n=4.794)

Variable PR, 95%CI * p

- Insurance for hospitalization (Public) 1.96 1.47-2.60 <0.001
- Gestational age at pregnancy termination

(Still pregnant or <37 weeks) 1.32 1.13-1.55 <0.002
- Ethnicity (Non-white) 1.26 1.10-1.46 0.002
- Antenatal care at the same facility (No/no 1.30 1.10-1.53 0.003
PN)

- Number of previous abortions (>1) 1.07 1.02-1.13 0.011
- Schooling (up to high school) 1.27 1.03-1.57 0.025
- Insurance for prenatal care (Public) 0.87 0.76-0.99 0.043

*Analysis considering the cluster design (center)

Predictors included in the multivariate model: age, ethnicity, educational level, marital status, insurance for
hospitalization, antenatal care at the same facility, insurance for antenatal care, way of access to hospital, number of
pregnancies, number of previous births, number of previous C-sections, number of abortions, gestational age at
admission, gestational age at pregnancy termination, preexisting health conditions and mode of delivery.
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5. Discussao Geral

Os resultados apresentados sugerem que o uso da analise de demoras na
assisténcia obstétrica conforme proposto por Thaddeus e Maine (Thaddeus e Maine,
1990) pode ser extremamente Util na avaliacdo dos determinantes da mortalidade
materna. Especialmente se associada a investigacdo do near-miss materno como
variavel de desfecho e a utilizacdo combinada de métodos de coleta de informacgdes
(auditoria de prontuarios médicos, avaliacdo geoespacial e entrevista com as pacientes),
essa abordagem pode ser um instrumento potente para os politicos e gestores de saude
ao apontar as lacunas dos sistemas e dos servigos de saude no cuidado obstétrico.

Essa associacao pode mesmo oferecer condicées para uma verdadeira mudanca
na assisténcia obstétrica. Talvez para isso, novas abordagens tedricas possam vir a
integrar os conceitos envolvidos na avaliagdo da qualidade dos servicos de saude, como
as propostas de Donabedian (Donabedian, 1966) e os conceitos de necessidade de
saude e acesso. Alguns autores tém proposto aproximacgdes teéricas (Pirkle, Dumont,
Zunzunegui, 2011; Kalter et al., 2011; Behague et al., 2008; Roost, Jonsson et al.,
2009), todavia o0 modelo “Three delays” parece ser robusto e suficiente para a avaliagéo

das condicbes que circundam as mortes maternas.
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De fato, muitos autores tém utilizado a abordagem do near-miss materno na
investigacao das demoras no cuidado obstétrico (Hirose et al., 2011; Souza et al., 2009;
Adisasmita et al., 2008; Filippi et al., 2005; Filippi, et al., 2009; Amaral, et al., 2011; Lori
e Starke, 2011; Kaye et al., 2003; Kaye, et al., 2011; Morse et al., 2011, Roost, Jonsson
et al., 2009; Oladapo et al., 2007). Em geral os resultados apontam que as mulheres
consideradas como near-miss materno tém percursos semelhantes as mulheres que
morreram e experimentam as mesmas dificuldades em relagdo aos custos de
transporte, tratamento e manejo clinico afetando as demoras em todas as trés fases.

No entanto a maior parte desses estudos carece de uma abordagem analitica
adequada, pois, em sua maioria, apresentam problemas metodol6gicos especialmente
com relagéo a falta de um grupo de comparacao e ao pequeno numero de casos (Hirose
et al., 2011). Mas contrariamente a esses autores, os dados apresentados pelo segundo
artigo oferecem uma condi¢do de andlise diferenciada, pois sdo oriundos de um grande
namero de observacdes e podem oferecer maior poder analitico uma vez que permite a
comparacao entre diferentes desfechos maternos.

Esse estudo pode ser um dos Unicos a fornecer informagbes sobre a ocorréncia de
demoras na prestacao de cuidados obstétricos em pacientes que apresentam condicoes
clinicas potencialmente ameacadoras da vida. Enquanto outros autores tém estudado
somente as mortes maternas ou casos de near-miss, nossos dados oferecem a
possibilidade de comparar os grupos com diferentes desfechos, podendo oferecer uma
estimativa de risco.

Nossos dados mostram uma associagao crescente entre a identificagédo de alguma

demora no atendimento obstétrico e desfechos maternos adversos extremos (Near-miss
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materno e 0bito). Alguma demora foi identificada em quase 54% dos casos em geral e,
nao surpreendentemente, em mulheres com CPAV houve identificacdo de alguma
demora em 52% dos casos, em 68,4% no grupo NMM e em 84,1% no grupo de MM.
Essa é a primeira vez que esse crescente gradiente de demoras associado com o
desfecho materno desfavoravel é observado.

Além desse achado, foram mais evidentemente relacionadas aos piores desfechos
as demoras relacionadas ao sistema de saude. A disponibilidade adequada dos servigos
obstétricos de urgéncia e uma rede de referéncia robusta parece ser mesmo um “Né
Gordio” da atencado obstétrica. No presente estudo, ao considerar as demoras
relacionadas com o sistema de saude, a comunicagao entre os equipamentos de saude
e as dificuldades com o transporte (refletindo a fases Il do modelo de demoras) foram
mais comuns do que a auséncia de equipamentos ou medicamentos para a assisténcia
(fase IlI).

Além disso, deficiéncias na estrutura e no processo da assisténcia obstétrica,
como os problemas relacionados com transporte e transferéncia do caso (ser admitida
no hospital apés o parto ou aborto, transferéncia inter-hospitalar ndo programada ou
transferéncia a partir dos servicos de emergéncia) foram igualmente associados a piores
desfechos maternos; ambos se referem as demoras fase 2 e ocorreram com mais
freqUéncia nivel secundario de assisténcia. Esses dados mostram que em relacao a
organizacdo dos servicos de saude, as dificuldades e problemas na referéncia e
transferéncia dos casos sdo uma das maiores barreiras para se oferecer atendimento

obstétrico adequado nas situacdes de emergéncia.
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Embora saibamos que o sistema de saude brasileiro € organizado de acordo com
os niveis de complexidade do cuidado, de maneira a proporcionar atencao integral e
universal através de redes de referéncia regional de prestadores de servigcos
complementares, existe uma grande fragilidade nessa rede com relagcdo a assisténcia
obstétrica, em especial na atencdo secundaria (Rosa e Hortale, 2000; 2002; Coutinho et
al., 2010; Silva et al., 2010).

O fato de termos encontrado associacdo entre demoras e condi¢coes
sociodemograficas, historicamente relacionadas a dificuldade de acesso aos servigos de
saude (idade precoce, baixa escolaridade e uso do sistema publico de saude), corrobora
a necessidade de implementacao da rede de assisténcia obstétrica. Ha necessidade de
uma comunicacao formalizada e da disponibilidade de transporte porque existe uma
preméncia temporal na assisténcia obstétrica as emergéncias obstétricas.

Na verdade, ndo é incomum que as mulheres busquem os servicos terciarios de
assisténcia espontaneamente, sem passar pela rede oficial de servicos de saude
(Nkyekyer, 2000; Souza et al., 2009; Lori e Starke, 2011). Isso, de certa maneira, reflete
a incapacidade das unidades de saude de nivel primario e secundario em fornecer
cuidados adequados as complicacoes obstétricas (Ganatra et al,, 1998). Isso reflete
ainda ineficiéncia do sistema de referéncia, que pode levar ao congestionamento de
hospitais e subutilizacdo dos niveis primario e secundario de atencdo (Murray e
Pearson, 2006).

O fato de muitas mulheres chegarem as instituicoes de referéncia reforca essa
situacdo. Isso pode indicar possiveis demoras na tomada de decisdes por profissionais

de saude, seja por dificuldades de diagnédstico seja por demora na decisdo de transferir
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o caso. O fato é que na regido de Campinas quase metade dos casos de near-miss
materno foi encaminhada aos servicos de referéncia (por outros municipios ou pelo
sistema privado de saude) (Amaral et al., 2011). Isso reforca a necessidade de se
organizar a rede de atencao perinatal, envolvendo gestores de saude, maternidades e
equipe médica. E mesmo nas unidades de referéncia ha problemas evidentes, incluindo
falta de suprimentos e inadequacao a protocolos assistenciais (Amaral et al., 2011).

Todavia, os dados apresentados nao oferecem condi¢coes para se ir além dessas
informacdes. Em decorréncia do desenho retrospectivo do estudo, nem as mulheres
nem seus familiares foram entrevistados, o que nao permitiu explorar uma das
caracteristicas mais interessantes dos casos de near-miss que permitiia que mais
informacgdes fossem colhidas: a possibilidade de conversar com as mulheres apés a o
evento (Souza et al., 2009; Filippi et al., 2007). Por causa disso, nao foi possivel abordar
informacdes qualitativas sobre os motivos e que geraram as demoras. Os dados
obtidos, porém, sdo o mais consistente possivel. Pois sdo oriundos de um rigido
processo de verificagdo de inconsisténcias e de analise sistematica das informacdes
que permitiu que os dados sobre as demoras fossem menos propensos a subjetividade
dos diferentes investigadores.

Finalmente, outras consideracdes precisam ser feitas. Embora o modelo das trés
demoras seja um modelo muito popular e amplamente utilizado, ele se refere a atengéao
obstétrica na situacao de emergéncia (Filippi et al., 2009; Gabrysch e Campbell, 2009).
Apesar de ndo ser suficiente para reduzir a mortalidade materna, o papel dos programas

de prevencao € muito importante (Rosenfield e Maine, 1985) e deve ser considerado
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nas abordagens mais amplas da questdo da mortalidade materna (Gabrysch e
Campbell, 2009).

Além disso, € fundamental considerar que a questdao da mortalidade materna esta
imersa em um contexto politico desafiador que por vezes impede e dificulta mudancas
(Rosenfield e Maine, 1985; Maine, 2007). Apenas recentemente, em 2009, o Conselho
de Direitos Humanos das Nacbes Unidas reconheceu que a prevencao da mortalidade
materna € uma questdo de direitos humanos. Essa resolugdo histérica em que os
governos signatarios expressam grande preocupacao sobre as taxas inaceitavelmente
elevadas de morbidade e mortalidade materna e se comprometem a aumentar esforcos
a nivel nacional e internacional para proteger as vidas de mulheres e meninas em todo o
mundo, talvez seja um reflexo tardio do movimento iniciado ao menos 20 anos antes
(Rosenfield e Maine, 1985; Maine, 1991).

Todavia o percurso ainda parece ser longo e cheio de descaminhos, mas
iniciativas oportunas podem dar foélego as metas de desenvolvimento do milénio
(Rosenfield, Maine, Freedman, 2006; Maine, 2007). Estudos oriundos de iniciativas
governamentais, como a reorganizacao dos sistemas na Malasia, Sri-Lanka e Honduras
(Maine, 2007), programas de transferéncia de renda especificos como os do Brasil
(Brasil, 2011) e india (De Costa, Patil et al.) mostram que tais iniciativas tém potencial
transformador.

Contudo o que ainda se vé é o paradoxo da falta de melhora substancial nas taxas
de mortalidade materna nos ultimos 20 anos no mundo ao passo que melhoraram quase
todos os outros indicadores da saude materna e das mulheres, bem como o acesso aos

servigos de saude (Diniz, 2009; Lozano et al., 2011; Victora et al., 2011). Em especial
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nos paises de renda média, observa-se o uso cada vez mais intenso da tecnologia, sem
contudo, melhores resultados, como a estagnacao do declinio das taxas de mortalidade
materna no Brasil. (Diniz, 2009; Lozano et al., 2011).

Na assisténcia ao parto nesses contextos convive-se com o pior dos dois mundos:
o problema da falta de tecnologia apropriada e o problema do excesso tecnologia
inapropriada (Diniz 2009). Isso ndo pode ser tratado sendo por uma perspectiva de
género nas questbes de saude reprodutiva, que imobiliza as agdes de reducdo da
mortalidade materna assim como as mulheres no momento do parto. Para tanto talvez
sejam mesmo necessarios novos modelos paradigmaticos para que se vejam mudancas

substanciais nas altas taxas de mortes anunciadas de mulheres gravidas.
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6. Conclusoes

1. O modelo “Three delays” € um importante referencial teérico para o estudo dos
casos de near-miss materno e a andlise de demoras na assisténcia obstétrica nos
casos de near-miss materno pode fornecer dados precisos sobre os determinantes
da mortalidade materna. Entretanto, ele precisa ser repensado se o0 objetivo é
recomendar um sistema de vigilancia prospectivo para a deteccdo e manejo

adequado dos casos de morbidade materna grave.

2. A frequéncia de demoras na assisténcia obstétrica estd diretamente relacionada ao
pior desfecho materno. Elas séo significativamente mais prevalentes entre as
mulheres que tem um near miss materno e entre as que tiveram ébito materno, do
que entre as que tiveram complicagdes potencialmente ameacadoras da vida.
Fatores socio-demograficos adversos relacionam-se significativamente com a

prevaléncia de demoras no recebimento do cuidado obstétrico adequado.
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8. Ahexos




8.1. Anexo 1. Ficha de coleta de dados

— Rede Nacional de Vigilancia de Morbidade Materna Grave - FORMULARIO DE COLETA MANUAL

IDENTIFICACAO ABORTO

1.  Centro do Estudo®: I:l:l 29. Como se iniciou o aborto?

2. Subject ID*: [ 11 espontaneo [ 12 induzido [ ] 8 ndo consta

3. Person ID*: 30. O aborto foi mais provavelmente segure ou inseguro?

Data de nascimento®*: | | | | | | | | | [11 seguro [ ]2 inseguro [ ] 8 ndo consta
DADOS PESSOAIS 31.  Quais procedimentos foram realizados?

4.  Idade em anos completos™: I:I:l [ 11 dilatacio e/ou curetagem [ ] 2 ocitocina [ ] 3 vécuo aspiracdo

5. Cor []lneera []2branca []3 indigena [ ]4 amarela [ 14 prostaglandinas [15 outros []6 nenhum []8 néo consta

[]5outro  []8ndo consta 32. Se outro procedimento, especifique:

6. Escolaridade: [ 11 analfabeta [ ] 2 Fundamental incompleto
[ 13 Fundamental [ 14 Médio incompleto [ 15 Médio DADOS DO RN
[ ] 6 Superior incompleto [ 17 Superior [ ] 8 néio consta 33. Numero total de nascidos: I:I:l
7. Estado civil: [11 casada/amasiada []2 solteira 34. Qual era a apresenta¢do fetal ao nascimento?
[13 separada/divorciada [ 14 viava [ 18 ndo consta [ 11 cefalico [ 12 pélvico []13outro []8ndo consta

8. Pesoemkg:

9. Alturaem m: 35. Sexo:[]1 feminino [ ]2 masculino [ ] 3 indeterminado [ ] 8 ndo consta

10. Data da internagdo no centro*: | | | | | | | | | 36. Condigdo do nascimento: [ ] 1 vivo [ ] 3 natimorto anteparto

[ ]2 natimorto intra-parto [ 18 ndo consta
37. Qual foi o Apgar de 1°. Minuto?
38. Qual foi o Apgar de 5°. Minuto?

11. A paciente fazia pré-natal no servigo?*
[]11sim [12ndo [ 13 sem pré-natal [ ] 8 ndo consta

12. Como foi 0 acesso da mulher ao centro?*

[ 11 procura espontanea [ 16 encaminhamento da propria instituigio 39.  Peso em gramas: I:I:I:I:l
40. Desfecho neonatal:

[ ] 2 transferéncia por servico de resgate/emergéncia [ 1 8 ndo consta
[ 13 transferéncia inter hospitalar programada []1 alta [ ]2 internado [ 13 obito neonatal precoce (<7dias)
[ ] 4 transferéncia inter hospitalar ndo programada [ 14 obito neonatal tardio (8-28 dias) [ ] 5 transferido [ 18 ndo consta

[ 15 encaminhamento de outro servigo

13. Qual cobertura financeira majoritaria do pré-natal? 41 Se gemelar, informe os dados dos outros RN:

[]1publico []2privado []3 seguro saude/convénio
[ 14 sem pré-natal [ ] 8 ndo consta

14. Qual cobertura financeira majoritaria da internacdo?* CONDICOES MATERNAS PRE-EXISTENTES

[]1piblico []2privado []3 seguro sande/convénio [ ] 8 nio consta 42. A mulher apresentava alguma condi¢do patologica/ de risco prévios a

DADOS OBSTETRICOS gestagdo?* [11sim []2nde []8ndo consta
15. Nimero de gestagBes™: I:I:l 43.  Quais condicdes estavam presentes?
16. Nimero de partos*: I:l:l [ 11 hipertensdo arterial crénica [ 19 anemia falciforme-talassemia
17. Nuamero de abortos*: [12 obesidade [110 HIV/AIDS
18. Nuamero de cesareas prévias®: [ 13 baixo peso [ 111 tireoidopatias
19. Numero de nascidos vivos™: [ 14 diabetes mellitus [ 112 doencas neurologicas / epilepsia
20. Anos desde o tiltimo parto: [ 15 tabagismo [113 colagenoses
21. A mulher possui cirurgia uterina prévia? (excluindo cesarea seg. transv) [ 16 doengas cardiacas [ 114 neoplasias

[J1sim []2ndo []8ndo consta [ 17 doengas respiratorias [ 115 outro

22. Namero de consultas de pré-natal®: [ 18 doencas renais [ 116 drogadicio

23. A mulher estava gravida quando foi admitida?* 44 Se outra condicdo patoldgica. especifique:

[J1sim []2ndc []8ndoconsta
CONDICOES POTENCIALMENTE AMEACADORAS DA VIDA

45. Houve alguma complicacio hemorrdgica?*[ ] 1sim []2ndo [] 8 ndo

24. Idade gestacional na internacdo™:

25. Forma de inicio do trabalho de parto™:

consta

[11 espontaneo [ ]2 induzido 3 sem trabalho de parto

46. Qual complicagdo hemorrégica ocorreu no periodo?*

[]
[ 14 aborto [ 15 continua gravida [ ] 8 ndo consta

26. Data da resolucio da gestacio: | | | | | | | | [ 11 descolamento prematuro de placenta [ ] 5 hemorragia grave por aborto

27. Idade gestacional na resolucio™: I:l:l [ 12 placenta prévia/acreta/increta/percreta [ ] 6 hemorragia pds parto

28. Como foi ultimada a gestacio? [ 13 prenhez ectdpica complicada [17 outra hemorragia grave
- 3 5 re/nd

[ 11 parto vaginal [ 15 aborto [ 14 rotura uterina [ 18 ndo houve/ndo consta

[ 12 parto vaginal operatério [ 16 prenhez ectépica 47. Se HEMORRAGIA POS- PARTO, especifique:

[ 13 parto cesarea antes do inicio do trabalho de parto [ ] 7 continua gravida [11 atonia []12 retencdo placentiria []3 laceragdes de trajeto

[ ] 4 parto cesarea apés o inicio do trabalho de parto [ 18 ndo consta [ 14 coagulopatia [ ] 5 inversdo uterina [ 16 outra causa obstétrica

100 Anexos



48 Houve alguma complicacdo hipertensiva?*[ ] 1 sim []2 ndio [] & ndo
consta

49 Qual complicacio hipertensiva ocorren no periodo?*
[11 pré-eclampsia grave  []2 eclampsia
[14 HELLP sindrome [] 35 figado gordurose [] 8 nfic houve / ndo consta

[ 13 hipertenséio grave

30. Houve alguma outra complicacfio?*[ ] 1sim []2ndo []8ndo consta
51, Quais complicagdes?™
[11 edema pulmonar

[ 14 crise tireotoxica

[ 12 convulsdes [ ] 3 trombocitopenia = 100 mal
[15 choque
[17 acidose [18 cardiopatia [ ]9 AVC

[110 dist. de coagulagie []11CIVD  [] 12 tromboembolismo

[113 cetoacidose diabética [ ] 14 ictericia/disf hepitica [] 15 menimngite
[ 116 sepse grave [117IRA 1188 nfo houve / nio consta
[ 118 complicagdo associada a suspeita ou confirmagio de Influenza A N

[ 16 insuf. respiratéria aguda

52. 5e SEPSE GRAVE, especifique o foco:
[11 endometrite pos-parto [ ] 2 endometrite pos aborto [ ]3 foco pulmonar
[ 14 foco unnano [15ouro []38ndoconsta []9iznorado

53. Se outro foco, especifique:

54. A pmlher apresentou alguma das condicdes de manejo de gravidade?*
[11sim []2nic []8ndoconsta

53, Quais condigdes estavam presentes?®

[ 11 transfusio de hemodenivados

[ 12 acesso vencso central

[ 13 admissdo em UTI

[ 14 hospitalizacho prolongada (=7 dias)

[ 13 intubacdo ndo relacionada a anestesia [ ] 88 ndo houve/ndo consta

[ 16 retomo 4 sala cinirgica

[ 17 histeractomia/laparotomia
[ 18 uso de sulfato de magnésio
[ 19 outro proc. cirirgico maior

CRITERIOS DE NEAR MISS MATERNO
56. A nmiber apresentou algum dos cnténos clinicos de near miss?*
[l11sim [}J2ndc []8n&oconsta
57. SeSIM, indique quais™:

[11 cianose [ 19 acadente vascular cerebral

[12 gasping [ 110 convulsio ndo controlada — paralisia total
[13FR=40ou= 6 [ 111 ictericia na presenca de pré-eclimpsia
[14 choque [ 188 ndo houve / nfo consta

[]5 oligiria ndo responsiva a fluidos ou dinréticos
[ 16 distirbios de coagulagio
[ 17 perda da consciéncia durante 12 h ou mais

[ 18 auséncia de consciéncia E anséncia de pulso-batimento cardiaco

58. A nulher apresentou algum dos criténios laboratoriais de near miss?*
[Jlzim []2ndc []8ndoconsta

59, SeSDM, indigue quais*:

[11 saturaciio de Or = 90% por = 60 min.

[12PaQ,FiQ, = 200

[ 13 creatinina =300mmol] ou = 3.5 mg/dl

[ 14 bilirmbina = 100 mmol1 ou = 6 mg/dl

[15pH=T1

[16 lactato =3

[17 plaquetas = 50 mil

[ ] 8 auséncia de consciéncia e presenca de glicose e cetoacidos na urna

[ 128 nio houve / ndo consta

60. A mulher apresentou alzum dos enténos de manejo™*

[11sim []2n8c []8ndoconsta
61. Se SIM, indique quais*:
[ 11 uso de droga vasoativa continua [16 E. Cardiopulm (RCP)
[ ] 2 histerectomia por infeccdc ou hemorragia [ ] 28 ndo houve / ndo consta
[ 13 transfuséo de = 5 U de hemdcias
[ 14 mtubacio & ventilacio por = 60 minutos ndo relacionada com anestesia
[ 15 dialise para insuficiéncia renal aguda

62.  Algzuma dessas condigdes j& estava presente na admissfo do sujeito?

[Jisim []2n30 []3ndoseaplica []8ndoconsta
DESFECHO MATERNO

63. Data daalta, ransferénciacusbio® | [ [ [ [ [ |

64, Qual fou a condigdo de alta da muther?*
[11altamédica []2 altaapedido []3 transferéncia[]4 dbito []3 evasio

63. Comentirios ou chservacdes referentes a dados inchaidos e dados

relativos a transferéncia do sujeito:

PESQUISA DE DEMORAS NO ATENDIMENTO

66. Durante o atendimento do caso, houve alguma demora relacionada ac

servigo e/on sistema de saide?™ []1aim  []2ndo  []9ignorado
Se houve demora, especifique: (se NAO houve, deixe em branco)

1 nivel primarno 2 nive] secundario 3 nivel terciario

67. Falta de medicagiio (sulfato, ATB, DVA, uterotémicos): l:l
68. Dificuldade ou problemas com transporte municipal / hospitalar): I:I
69. Dificuldade na conmmicacio (hospitalar/'central reguladora):
T0.  Auséncia de hemodenivados:
71. Dificuldade para monitorizacdo (unidade de cuidados intensives): l:l
72. Falta de pessoal freinado: [ ]
73, Dificuldade de acesso ao pré-natal: I:l

74, Houve alguma demora relacionada ao paciente e/ou seus familiares?*
[J1sim []2n80 []9ignorade

75, Seresposta SIM, especifique quais:

[11 demora na procura ao Serv. Smide

[ 12 dificuldade geografica ao acesso ao Serv. Saide

[ 13 recusa ao tratamento

[ 14 Pré-natal ausente ou inadequado

[135 Aborto inseguro

76. Houve alpuma demora na assisténcia relacionada aos profissionais de

sande?* [I1sim []2ndo
Se houve demora, especifique: (se NAO houve, deixe em branca)
2 nivel secundanio

[19 iznorado
1 nivel primario 3 nivel terciario
77. Demora no diagnostico:

78. Demora no inicio do ratamento:

79. Manejo madequado do caso:

[T ]

80. Demora na referéncia ou transferéneia do caso:
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8.2. Anexo 2. Carta de aprovacao do projeto pelo CEP

FACULDADE DE CIENCIAS MEDICAS
COMITE DE ETICA EM PESQUISA

v lem.unicemp.br/pesguisadelicadindex. hitiml

CEP, Q5003500
CCrupn [0

PARECER CEP: ™° 0972000 (ste ¥ deve ser citads nas correspondéncius referente a esle prijeiod
CAAE: 0071 1. 146.000-03

- IDENTIFICACAD:

PROJETO: “REDE MNACIONAL DE VIGILANCIA DA MORBIDADE MATERNA
GHRAVE: A GRAVIDEEZ NA ADOLESCENCIAE O ABORTO COMO FATORES DE
AGRAVO A SATDE™. ;

PESQUTISATMIR RESPONSAVWTL: Tose Guilherme Cecalli.

INSTITUNC A CATSM UM AN

APRESENTACAD AO CEDR: 06022000

APRESENTAR RELATOIRIO EM: 050310 (0 formulfric eneantra-se no sire acimal

I1 - OBJETIVOS

Desenvolver uma rede nacional de cooperagiio cientfica para vigilfncia da morbidade
materna grave, oo éntase na adelescéncia e aborto.

111 - SLNLARIO

Fstnde  de corte transversal muolticénirico, a ser implementada com 25 umidedes
obstetricas de referéncia nas diversas regitoes geoprdlicas do Brasil. Durante um periodo de dose
meses, o5 pesquizadores principais e o3 pesquisadores locals dewverfio realizar wvigilincia
prospectiva de todas as mulheres internadas nessas unidades. para a identificaciio dos casos de
ncar miss matcrno © morbidade materna grave n8o-necar miss. Foi realizado céaleulo do tamanho
amasttal, estimando-se quee serd necessdTia a vigilaneia de vm total aprovimado de 750040 partos.
Crs daddiws serde coletados em eha especilica e enviados ao banco de dados central através doe
lTormuldrie elemdnico disponivel no website do prisjete. Andlise de dados; A analise dos dados
serd teita por sub-grupos de acordo com a época da ecoméncia do near miss ou morbicacde
materna prave (na adelescéncia e em outres momentos de sua wvida reprodulival e causa
detcrminante (aborto ¢ outras causas), cstimando-3e as respectivas laxas, rasbes o riscos relulivos
para os respectivos preditones,

'V - COMENTARIOS DOS RELATORES
Apds respostas as pendéncias, o projete encontra-se adequadaments redigida e de acordao
com a Resoluglo CHRE/MS 19G/90 & suas complementares, bemn como a dispensa do Termo de

Ceonscntimento Livre ¢ Esclarccido.

V- PARECER DO CEFP

| virnins o8 F.Hem em Fresijieiea - L% 10 A W

R Toeszilia Wieira de Camiarpe, 1246 FONE (0193 3520-RY36

Laiva Pasial 6111 Fas onl¥i ZRI1-TI6T

IHEA-88T Campinas — 5T cepFE e nLumicamp. ir
-] =
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FACULDADE DE CIENCIAS MEDICAS
COMITE DE ETICA EM PESQUISA

5 woww fomeunicamp. rfpesquisaictice ndex himl

0 Comilé de Ftica em Pesguisa da Facaldade Je Cigncias Médicas de UNICAMP, apos
acalar os pareceres dos membros-relatores previamente designados para o presente casoc e
atendendn todos os dispositivos des Resoluctes 1909 e complemeantares, resolve aprovar sem
restrighes o Protocolo de Pesquisa. bem come ter aprovado & dispensa do lermo do
Conscotimente Livee © Esclarcocido, assim como todos os ancxos incluidos na Posquisa
supracitacda.

O contedy ¢ oax conelusibes aguel apresentados s3o de responsabilidade exclusiva do
CERTCMAINICAMP & nio representam a ommiio do Universidade Fsiados] de Compinas nem
H.\IPITI[JHH“E".EF]I.

VI- INFORMACOES COMPLEMENTARES

0 spjeito da pesguisa em a libardade de recosar-se g participar o de retirer sew
consentimento em qualquer fase da pesquisa, sem peralizacio alguma o sem prejulae an sew
cuidade (Res. CNE 196/96 — ltem |V 1.0} e deve receber uma capia div Terma de Consentimenti
Livre & Esclarecido, na integra, por ele assinado (Item 1.2 d).

Pesquisador deve desenvolver a pesquisa conforme delineada ne protocole aprovado e
descontinuar o csmdo somente apds andlisc das razdes da descontinuidade pele CELI* que o
aprovol [Fes, TS Tem 1L 1), excete quando perecher riseo ou dano nio provisio 4o sujeie
participante ou guands consiatar a superiordade do oregime oferecido & um dos grupos de
pesquisa (Iem .3 )

0 CEP dave ser informade de todos os eleitos adversas oo Jales relevanles gue allersm o
curss normal do estudo (Res, CNS lem V.4 E papel do pesquisador assepurar medidas
imediatas adequadas frente a evento adverso grave ocorrido (mesmo que tenha sido em owtro
cenfrol ¢ enviar notificagdo ao CEP ¢ 4 Apéncia Macional de Vigildncia Sanitaria - AMVIEA
JuPLO COm seu Rsiciomamenio.

Eventuais modilicagdes ou emendas a0 protocole devem ser apresentadas ac CET de
forma clara e sucinta, identilicands o parte do protocole g ser modificada ¢ suas justificativas.
Em caso de projero de Cirupo 1 ou [T apresentadas anteriormente 8 ANVISA, o pesouisador ou
patrccinador deve envid-las também & mesma junto com o parecer aprovatimio do CEP, para
acrem juntadas ao protocolo indcial (Res. 2317597, Item 1112

Relatdrios parciais ¢ final devem ser apresentados ao CEP, de zcordo com of prasos
eslabelecidos na Resolugdn CWS-hS [ 96594,

VII- DATA DA REUNIAQ
Homologadoe na 11 Beunifio Ordindria do CERCM, em 17 de levereire de 20009,

1
A i,

Profa. Dral Carmeh Silvia Bertuzzo
FRESIDENTE DO COMITE DE ETICA EM PESOUISA

FOMTINTG AP
Coamied e Fliga o = DINEC A WP
R Tisscilin Vicaia Je Camares, 126 FONE Oy RE2E-A0 00
Canna Puslal Gl 11 AN (N9 55Z1-TIAT
1E0EE 887 Cempinas %I copir fen, unicamp.lr
-
e
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Abstract

Background: It has been suggested that the study of women who survive life-threatening
complications related to pregnancy (maternal near-miss cases) may represent a practical alternative
to surveillance of maternal morbidity/mortality since the number of cases is higher and the woman
herself is able to provide information on the difficulties she faced and the long-term repercussions
of the event. These repercussions, which may include sexual dysfunction, postpartum depression
and posttraumatic stress disorder, may persist for prolonged periods of time, affecting women's
quality of life and resulting in adverse effects to them and their babies.

Objective: The aims of the present study are to create a nationwide network of scientific
cooperation to carry out surveillance and estimate the frequency of maternal near-miss cases, to
perform a multicenter investigation into the quality of care for women with severe complications
of pregnancy, and to carry out a multidimensional evaluation of these women up to six months.

Methods/Design: This project has two components: a multicenter, cross-sectional study to be
implemented in 27 referral obstetric units in different geographical regions of Brazil, and a
concurrent cohort study of multidimensional analysis. Over |2 months, investigators will perform
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prospective surveillance to identify all maternal complications. The population of the cross-
sectional component will consist of all women surviving potentially life-threatening conditions
(severe maternal complications) or life-threatening conditions (the maternal near miss criteria) and
maternal deaths according to the new WHO definition and criteria. Data analysis will be performed
in case subgroups according to the moment of occurrence and determining cause. Frequencies of
near-miss and other severe maternal morbidity and the association between organ dysfunction and
maternal death will be estimated. A proportion of cases identified in the cross-sectional study will
comprise the cohort of women for the multidimensional analysis. Various aspects of the lives of
women surviving severe maternal complications will be evaluated 3 and 6 months after the event
and compared to a group of women who suffered no severe complications in pregnancy. Previously
validated questionnaires will be used in the interviews to assess reproductive function,
posttraumatic stress, functional capacity, quality of life, sexual function, postpartum depression and

infant development.

Background

Currently, more than half a million maternal deaths occur
annually worldwide. Although an extremely rare event in
developed countries, maternal mortality is higher in less
developed countries. Better social conditions, better med-
ical care in cases of severe complication and family plan-
ning are factors that contribute to reducing maternal
mortality [1].

Nevertheless, quantifying maternal mortality in Brazil is a
complex task. The Ministry of Health estimates the mater-
nal death ratio at 75 maternal deaths per 100,000 live-
born infants [2]. Reflecting the complexity of this
estimate, other agencies, using different methods, have
calculated maternal death ratios twice or even four times
higher than the official figures |3,4].

Notwithstanding, the recorded cases of maternal deaths
constitute a tiny proportion of the whole problem.
Around the world, millions of women present severe
maternal complications every year and the precise size of
this specific population currently remains unknown. For
this reason, women who have survived severe complica-
tions of pregnancy have in recent years sparked the atten-
tion of investigators and healthcare administrators. The
World Health Organization (WHQ) developed the mater-
nal near-miss approach, a tool to uniformly identify near-
miss cases and evaluate quality of care provided to women
presenting severe complications. WHO defines a maternal
near miss case as a woman who nearly died but survived
a complication that occurred during pregnancy, childbirth
or within 42 days of termination of pregnancy [5].

Therefore, the study of maternal near-miss cases has been
suggested as a practical alternative to the surveillance of
maternal morbidity and mortality, mainly in view of the
larger number of cases and because the woman herself is
able to provide information on the event and on the diffi-
culties she had to face. It is believed that auditing near-

miss cases would enable even smaller services to evaluate
how the determinants of severe maternal morbidity (and
consequently the determinants of maternal death) affect
their users and services [6,7].

In addition, little is known on the long-term repercus-
sions of severe, life-threatening complications related to
pregnancy. An acute stress disorder associated with the
occurrence of severe maternal complications has been
suggested, but further research is needed. [8]. The reper-
cussions of these events may lead to adverse effects in the
women and their children, may negatively affect their
quality of life and may persist for extended periods of time
after the event [9-12].

Among the possible repercussions, studies have been car-
ried out to evaluate the psychological impact and occur-
rence of posttraumatic stress disorder (PTSD), postpartum
depression and changes in sexual health following deliv-
ery [10,13-17]. Considering that other factors such as
mode of delivery, medical interventions and obstetrical
complications [9,18,19] negatively affect women's quality
of life, it is probable that in dramatic situations such as
near-misses such repercussions would be even more evi-
dent. According to some authors, evaluation of the state of
health, quality of life and sexual function of patients who
suffered severe complications is poorer in the immediate
postpartum period [15,20-23].

Nevertheless, doubts remain with respect to the long-term
health status of women who suffer severe acute maternal
morbidity and near-miss. Investigation of various aspects
related to mental health and quality of life may offer a val-
uable perspective on the effect of maternal morbidity on
the life of these women.

Studying the occurrence of severe complications in preg-
nancy and the factors associated with this event will result
in a greater understanding of the process that occurs in
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these women taking them from a state of health to one of
sickness. Further knowledge on this issue may collaborate
towards improving public policies and the healthcare pro-

vided to women who develop severe acute maternal mor-
bidity.

Therefore, the objective of the present project is to evalu-
ate this issue using clear goals to differentiate it from pre-
vious studies. These goals include estimating the
frequency of the occurrence of maternal near-miss using a
uniform set of criteria, carrying out a multicenter investi-
gation into the quality of care provided to women with
severe complications of pregnancy and performing a lon-
gitudinal evaluation of the quality of life of these women
following the event.

Objectives and Hypothesis

The overall objective is to develop a nationwide network
of scientific cooperation for the surveillance of severe
maternal complications and maternal near-miss and their
consequences.

Specific objectives
* To determine the frequency of maternal near-miss in
healthcare facilities of different levels of complexity
situated in different regions of Brazil, using the World
Health Organization (WHO)'s new set of criteria for
near-miss [5];

* To determine the frequency of non-near-miss severe
maternal morbidity in these facilities using specifically
defined potentially life threatening conditions;

* To evaluate the association between the indicators of
organ dysfunction used to define maternal near-miss
and the risk of maternal death;

* To determine the frequency of near-miss and non-
near-miss severe maternal morbidity according to age-
group and specific causes;

* To examine the occurrence of avoidable factors and
other factors associated with maternal near-miss;

* To investigate the repercussions of severe maternal
morbidity and near-miss on the quality of life of sur-
vivors up to six months after the event;

* To investigate the presence of sexual dysfunction,
posttraumatic stress disorder and postpartum depres-
sion, as well as women's perception of their functional
status in routine activities in the six months following
an occurrence of severe maternal morbidity.

http://www _reproductive-health-journal.com/content/6/1/15

* To investigate the immediate perinatal outcome and
subsequent neuromotor and weight-height develop-
ment in children born from pregnancies associated
with severe maternal morbidity.

Main hypotheses
In survivors of severe acute maternal morbidity:

¢ health and quality of life would be poorer;
* posttraumatic stress would be more common;
* postpartum depression would be more common;

* sexual function would have deteriorated and the
woman's return to sexual activity would take longer;

* functional status in routine activities would be eval-
uated as poorer.

In the children born from a pregnancy associated with
severe maternal morbidity:

* immediate perinatal outcome would be poorer;

» the occurrence of impaired neuromotor and weight-
height development would be significantly higher.

Methods/Design
This study has two components: a multicenter cross-sec-
tional study and a concurrent cohort study.

The cross-sectional study will be implemented in 27 refer-
ral obstetric units in different geographical regions of Bra-
zil, which have already joined the initiative for building a
national network for studies on maternal and reproduc-
tive health. Over a 12-month period, the principal and
local investigators will carry out prospective surveillance
and will collect data for the identification of maternal
near-miss and non-near-miss cases, severe maternal mor-
bidity (potentially life threatening conditions) and mater-
nal deaths. To determine the number of collaborating
centers to be included in the present study, calculation of
sample size took into consideration the number of deliv-
eries that would have to be monitored to identify cases of
near-miss and maternal deaths. Previous studies have esti-
mated a maternal near miss incidence of approximately 8
cases per 1000 deliveries [24] and a Brazilian maternal
mortality ratio of 140 per 100,000 LB. Therefore, a total of
approximately 75,000 deliveries would have to be moni-
tored in order to identify around 100 maternal deaths and
600 maternal near miss cases. These numbers are believed
to be sufficient to evaluate the use of the new criteria for
near-miss established by the World Health Organization
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in 2009 [5] and to perform analysis allowing for level of
complexity of health facility, age group and specific cause.

The study population will consist of all the women admit-
ted to the participating hospitals during the study period
in whom organ dysfunction is registered (maternal near-
miss, Appendix 1), in whom one of the diagnoses defined
as non-near-miss severe maternal morbidity is present
(Appendix 2), and those who died or were transferred to
another healthcare service because of their bad health
condition.

For the multidimensional analysis of the repercussions of
severe maternal morbidity, a concurrent cohort, specific
population study will be carried out with an externally
selected comparison group. The main exposure factor will
be the occurrence of severe maternal morbidity (both
maternal potentially life threatening or near miss condi-
tions). During the second half of the cross-sectional study,
a sample of women identified as having severe maternal
morbidity will be selected and invited to participate in the
longitudinal evaluation. There will be a comparison
group composed of women who did not suffer severe
maternal morbidity. These women will be randomly
selected externally in a proportion of 1:1 from postpartum
women in the rooming-in wards of the same maternity
hospitals as the cases. Controls will be selected at random
and balanced according to mode of delivery, maternal age
and gestational age at the time of delivery.

Main outcomes

Maternal near-miss

A woman who fulfills one of the clinical, laboratory or
management criteria representing severity as defined by
WHO [5] and who survives a complication occurring dur-
ing pregnancy, childbirth or within 42 days postpartum.

Maternal potentially life threatening condition

A condition of severe morbidity found in women during
pregnancy, childbirth or in the puerperium, classified as
potentially life threatening conditions [5], including hem-
orrhagic or hypertensive disorders, other systemic disor-
ders, and indicators of severe management (Appendix 2).

Main cause of complication/death

classification of the determinant main cause of the com-
plication identified among cases and/or the main cause of
death.

Maternal death

Death of a woman during pregnancy or within a 42-day
period following the end of pregnancy irrespective of the
duration or localization of the pregnancy, resulting from
any cause related to or aggravated by the pregnancy or by
measures taken with respect to it; however, not from acci-
dental or incidental causes.

http/fwww_reproductive-health-journal.com/content/6/1/15

Conditions at birth
Vital status of the newborn infant as recorded on the med-
ical chart, dichotomized into live or intrauterine death.

Vitality of the newborn infant

Evaluation of the newborn infant according to 1tand 5%
minute Apgar scores as shown on the medical chart, clas-
sified from 0 to 10.

Neonatal outcome

Condition of the newborn infant at the time of data col-
lection, identified from a review of the medical charts and
classified as: discharged from hospital together with the
mother, early neonatal death (<7 days) or late neonatal
death (7-28 days).

Quality of life

The woman's perception of her position in life within the
cultural context and value system in which she lives and
in relation to her goals, expectations, health, standards
and concerns (WHO); identified by the investigators
using a standard SF-36 form.

Posttraumatic stress

Symptoms of intrusion, avoidance and hyperarousal fol-
lowing the occurrence of a pregnancy with severe compli-
cations; identified by the investigator using a standard
questionnaire (PTSD - Checklist CV).

Ideal number of children
Number of children that the woman considered ideal
prior to and following the index pregnancy.

Return to sexual activity

Time taken by the woman to recommence sexual activity
after delivery and reason given for not recommencing sex-
ual activity.

Sexual function
Sexual function and response; identified by the investiga-
tor using a standard questionnaire (Female Sexual Function
Index - FSFI).

Postpartum depression

Depressive symptoms following the occurrence of a preg-
nancy with severe complications; identified by the inves-
tigator using a standard questionnaire (Edinburgh
Postnatal Depression Scale - EPDS).

Functional status

Perception of the woman with respect to her functional
status in six items related to her routine activities (under-
standing and communicating, getting around, self-care,
getting along with people, life activities in the home/at
work and participation in society), classified from 0 to
100 (from best to worst) [25].
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Neuromotor development in the child born from the index pregnancy
Process of changes in motor behavior that involve both
maturation of the central nervous system and interaction
with the environment and stimuli given during the child's
development; identified by the investigator using the
Denver II - Revised Denver Developmental Screening Test
[26].

Weight-height development of the child born from the index
pregnancy

Process of weight and height increment during the child's
development, weight measured in grams and height in
centimeters, using scales and anthropometer, classified as
adequate or inadequate for age, according to the stand-
ards of the World Health Organization [27].

Control variables

maternal age, marital status, place of residence, number of
previous pregnancies, parity, previous abortions, previous
Cesarean sections, number of children, mode of delivery,
gestational age, birthweight, gender of neonate, condition
of neonate at discharge, condition of mother at discharge.

Data Collection and Procedures

Cross-sectional component

Research assistants, referred to as local coordinators, will
review the charts of hospitalized patients on a daily basis
in search of cases with one of the conditions identifying
severity (Appendix 2). In cases found with these diag-
noses, the relevant hospital records will be reviewed for
data collection following the women's hospital discharge,
death or transfer to another healthcare facility. Data una-
vailable on the chart but of interest to the study will be
obtained from the attending medical team. For each case
included, data will be collected on the demographic and
obstetric characteristics of the patient, the primary deter-
minant of maternal near-miss (the first complication to
occur in the chain of events leading to severe maternal
morbidity), the duration of hospitalization (prior to
delivery, following delivery and total time), the occur-
rence of indicators of maternal near-miss at any time dur-
ing hospitalization, indicators of perinatal outcome and
conditions of the woman at discharge from hospital.

These data will be collected on a previously coded form
developed specifically for this purpose. A central database
will be constructed and the data will be included by the
local investigators themselves using electronic forms. The
manually completed forms will be filed and made availa-
ble at technical visits for the purpose of quality control.

For the electronic inclusion of data, each center will have
its own restricted area on the study website where pass-
word-protected access will be granted only to cases
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included at that center. An overview of all the cases
included in the network will be provided in the form of
monthly graphs and tables containing the number of
cases included by each center. In addition, the reported
diagnoses will be provided by the coordinating center on
the main page of the website.

In cases of near-miss, data will be collected on avoidable
factors responsible for their occurrence (delays). These
factors will be classified into those related to infrastruc-
ture, the patient or the healthcare professionals. Avoida-
ble factors related to infrastructure include cases in which
difficulties in obtaining supplies or medication, transpor-
tation, communication, blood components or monitor-
ing and treatment may have led to less than ideal care.
Factors related to the patient include those generated by
the patient herself or her family, either by delaying seek-
ing professional care or by refusing treatment. Factors
related to the healthcare team include delays in defining
the correct diagnosis and/or inappropriate management.

The degree of complexity at each hospital will be evalu-
ated using an adapted version of the hospital complexity
index developed for the WHO Clobal Survey project [28].
Participating institutions will provide information on a
monthly basis via the website on the total number of
deliveries, live births and maternal deaths that occurred
the previous month. These data will be confirmed by the

principal local investigator after data collection is fin-
ished.

To minimize the number of uncertainties that research
assistants may face during data collection, a manual of
operation was produced containing all the necessary
information on how to use the internet, how to complete
the written and electronic forms and how to access the
database of each individual center, as well as information
regarding the standardization of diagnostic definitions.

A meeting will be held with the investigators and local
coordinators of each center (two individuals from each
center) at the study coordinating center immediately pre-
ceding initiation of data collection in order to provide
adequate training and clarify any queries regarding the
data collection process and use of the website. Sometime
after the initiation of data collection, a meeting of the
study's Steering Committee will also be held. A second
meeting will take place involving only the local investiga-
tors after data collection has finished to discuss facts
related to the previous process, disclosure of partial
results, scheduling of the preliminary and final analyses,
agreement on papers to be written on the results and
assignment of responsibility regarding execution of each
item in this process.
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Longitudinal component

As in the cross-sectional component, women with one of
the conditions indicative of severity will be selected as
potential subjects for longitudinal evaluation. Once iden-
tified, research assistants who are not involved in the
cross-sectional portion of the study will invite eligible
women to participate in the longitudinal evaluation of the
study. Women who agree to take part will be asked to sign
an informed consent form and two CATI (computer
assisted telephone interview) will be scheduled for 3 and
6 months postpartum plus a medical visit with the
woman and the newborn infant six months following
delivery.

For the control group, all women admitted to the hospital
for obstetric care in the same facility on the same day on
which a case has been identified and who have none of
the conditions indicating severity will be eligible. Follow-
ing a process of randomized selection balanced according
to mode of delivery, maternal age and gestational age at
the time of delivery, women in the control group will be
invited to participate in the study by the research assist-
ants in the same way as candidates to the study group.
Three months after delivery, the study call center will con-
tact the women to carry out the first step in data collec-
tion. At the time of this contact, the interviewers will again
go over the objectives of the study and will apply standard
questionnaires designed to investigate quality of life and
postpartum depression. This interview is estimated to last
around 20 minutes.

At six months postpartum, the study call center will con-
tact the women again to carry out the second step in data
collection. At this contact, the interviewers will go over the
study objectives once again and apply the same standard
questionnaires on quality of life and postpartum depres-
sion, lasting no more than 20 minutes. In the case of
women who do not have a telephone, a reminder letter
will be sent asking them to phone the study call center at
the sixth month postpartum to enable the interview to
take place.

At the end of the 6-month telephone interview, the inter-
viewer will confirm the date, time and place of the visit
that was previously scheduled when the women were still
in hospital. The women will be reminded that they should
bring the baby to the visit. Even if they do not authorize
the participation of their infants in the study, the women
will be invited to return to the hospital and answer the
questionnaires. The interview will be carried out by a
trained female interviewer, who will apply standard ques-
tionnaires to evaluate posttraumatic stress disorder, sexual
function and the woman's perception of her functional
status in routine activities, taking no more than 35 min-
utes for each woman. After the mothers have answered the
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questionnaires, the weight, height and neuro-psychomo-
tor development of the infants will be evaluated by a spe-
cially trained pediatrician, taking around 20 minutes.
Finally, the women will receive a token cash payment as a
contribution towards their transportation and food costs
while attending this visit.

The following instruments will be used for data collec-
tion:

Posttraumatic Stress Disorder (PTSD) Checklist - Civilian Version
(PCLC)

This questionnaire has been validated in Brazil to screen
for the diagnosis of posttraumatic stress disorder. It con-
tains 17 items in which women will indicate to what
extent she has been disturbed by symptoms over the past
month on a scale of 1-5 (ranging from not at all to a lot).
A score > 3 (a medium score) for any one of the items is
considered indicative of a clinically significant symptom.

Medical Qutcomes Study 3é-Item Short-Form Health Survey (SF36)
This is a generic questionnaire for evaluating quality of life
that has been validated for use in Brazil. It is multidimen-
sional with 36 items in 8 scales: physical functioning,
role-physical, body pain, general health, vitality, social
functioning, role-emotional and mental health. Final
scores vary from 0 to 100 (poorest to best).

Female Sexual Function Index

A multidimensional questionnaire used to evaluate
female sexual function consisting of 19 questions in 6
domains: desire, arousal, lubrication, orgasm, satisfaction
and pain. Final scores vary from 2 to 36, a cut-oft point <
26 having been proposed as determinant of sexual dys-
function. This questionnaire has been culturally adapted
for use in Brazil.

Edinburgh Postnatal Depression Scale (EPDS)

A questionnaire used to screen for symptoms of depres-
sion and anxiety in the postpartum period, containing 10
questions that may be self-administered. A final score > 10
has been defined as the cut-off point of greatest sensitivity
in screening. The tool has been validated for use in Brazil.

The World Health Organization Disability Assessment Schedule Il
(WHODAS 1)

A 36-item questionnaire used to evaluate the individual's
perception of herself and her functional status, consisting
of six activity domains related to the woman's routine
activities (understanding and communicating, getting
around, self-care, getting along with people, life activities
in the home/at work and participation in society), on a 6-
level scale varying from (1) no difficulty to (6) extreme
difficulty/cannot do. Final score varies from 0 to 100
(from best to worst) [25].
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Neuro-psychomotor development of the child

The Denver Developmental Screening Test Il consists of
125 tasks or items organized in the form of tests of 4 gen-
eral functions: personal-social, fine motor-adaptive, lan-
guage and gross motor. At the end, a behavior test is
applied that helps the examiner subjectively observe the
overall behavior of the child and obtain an impression on
how the child uses his/her skills.

Quality control

Quality control procedures will be adopted and include
techniques such as reviewing completed forms, checking
data entry, repeating data collection for selected medical
charts and the use of a detailed manual of operation. Ini-
tial quality control of data collection will be performed by
the local investigator prior to and during electronic data
entry of the forms in order to identify any possible incon-
sistencies in the data.

A second quality control procedure will be carried out by
one of the principal investigators, who will visit the partic-
ipating centers. At this visit, consistency will be verified
between the manual records on file and the data con-
tained in the electronic forms. In addition, a random eval-
uation will be made of hospital records.

For the quality control of the longitudinal component,
10% of the records at each participating center will be ran-
domly selected at the end of individual data collection
and contact will once again be made with the patient in
order to verify the data obtained at the first interview. The
local investigators will maintain a record of any problems
occurring during the study and any queries will be raised
with the country coordinator of the project.

Data analysis

Data analysis will be performed in sub-groups according
to the time of occurrence of the near-miss or severe mater-
nal morbidity (in adolescence, older ages or at another
time in the woman's reproductive life) and determining
cause (hypertension, hemorrhage, abortion or other
causes). The rates of maternal near-miss will be calculated
for each collaborating center using the WHO maternal
near miss approach [5], and frequencies of non-near-miss
severe maternal morbidity will be calculated using specific
defined diagnoses. Ceneral estimates will be calculated
together with their respective 95% confidence intervals.
The association between organ dysfunction and maternal
death will be estimated using odds ratios, likelihood ratio
test and their respective 95% confidence intervals. In addi-
tion, relative risks will be calculated for sexual dysfunc-
tion, postpartum depression, posttraumatic stress
disorder, deterioration in quality of life, deterioration in
the woman's perception of her own functional status in
routine activities, risk of adverse perinatal outcome and
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risk of impaired neuromotor and weight-height develop-
ment in the children born from the pregnancy associated
with severe maternal morbidity.

Results obtained from the preliminary project

Initially, a meeting was held during the Brazilian national
congress of Gynecology and Obstetrics in November,
2007, and attended by representatives of 35 healthcare
facilities in Brazil. At this meeting, the main points fea-
tured in the initial concept of the project were presented
and an invitation was made to institutions interested in
participating in a Brazilian network on the topic. Those
who were interested in participating filled out a registra-
tion form with the addresses and characteristics of their
respective healthcare institutions. In December 2007, an
electronic form was sent to them to be completed with
specific information. In accordance with the data received,
27 of these candidate healthcare institutions were selected
to participate in the network, taking regional characteris-
tics, geographic distribution, level of complexity and the
number of deliveries performed into consideration.

In August 2008, a meeting with representatives from all
the centers was held at the coordinating center in Campi-
nas. At this meeting, the proposal was presented and dis-
cussed in detail, and suggestions were incorporated into
the final version of the protocol. Participating center rep-
resentatives were identified, the operational issues
involved in implementing the study and the theoretical
concepts were discussed, and the final version of the
research project was defined. Concurrently, a signed com-
mitment was undertaken by each representative to partic-
ipate in the Brazilian Network for the Surveillance of
Severe Maternal Morbidity: the Brazilian Network of Stud-
ies in Reproductive and Perinatal Health was created. A
Steering Committee was also designated for the study.

Ethical aspects

The coordinating center has already obtained the
approval of the local Institutional Review Board and of
the National Council for Fthics in Research (CONEP) of
the Brazilian Ministry of Health for both components of
the project. The participation of the collaborating centers
in this study will only be confirmed after the project has
been approved by their respective Institutional Review
Boards. Individual signed informed consent will not be
requested from the women involved in the cross-sectional
analysis, since this study does not involve any type of
intervention that could adversely affect their treatment;
the data of interest will be obtained retrospectively from
the patient's charts and without identifying the woman.
Therefore, a waiver of the requirement for signed
informed consent was obtained. It is understood that
there is no other way of obtaining concrete, reliable infor-
mation on cases of severe maternal morbidity or death,
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since these patients are unable to give their consent. How-
ever, informed consent will be obtained from the women
involved in the longitudinal component of the study. All
the principles regulating research in human beings will be
respected.

Based on the questionnaires applied, women diagnosed
with some type of pathological condition, who are not
receiving medical care, will be referred to healthcare facil-
ities equipped to provide them with follow-up care.
Women who have already received a diagnosis of a path-
ological condition but are not being followed up by a phy-
sician will also be referred to an appropriate healthcare
service.

Technical and scientific contributions expected from the
project

Brazil is a country with very high proportion of births tak-
ing place in health facilities (around 979%). The results of
the present study will permit a prospective evaluation of
severe maternal morbidity and deaths nationwide
through the participation of healthcare facilities with dif-
ferent regional characteristics. No multicenter collabora-
tive studies of this dimension are currently being carried
out in healthcare institutions in Brazil in the field of
Reproductive Health, and no data thus obtained are cur-
rently available. In addition to the specific study of mater-
nal health hazards, the organizational structure required
by this project will guarantee continuity of the investiga-
tion into various conditions of interest to public health
beyond the period in which this study will be conducted.
The implementation of a collaborative network is essen-
tial for expanding the production of substantive research
in the field of maternal and perinatal health in Brazil.

Certainly, the availability of resources for the implemen-
tation and development of the Brazilian Network for the
Surveillance of Severe Maternal Morbidity will lead to new
scientific findings relevant to Brazil and other countries.
Concomitantly, this will permit the construction of an
innovative technological base from which health data
may be obtained on a continuous basis, providing the evi-
dence required to institute a real and effective improve-
ment in the quality of life and health of the population.
This network is committed to participating in future col-
laborative studies in the areas of perinatal and women's
healthcare. The implementation of a series of multicenter
studies is anticipated in this area in a way never before
achieved in this country. This fact gives greater power to
the results, which will therefore be more representative of
the country, a particularly interesting achievement bear-
ing in mind the wide ethnic, cultural and social diversity
of the Brazilian population.

http//www reproductive-health-journal.com/content/6/1/15

We haope that this initiative contributes to the improve-
ment of health care and for the reduction of maternal and
perinatal morbidity and mortality.
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Appendix |: Criteria defining Near-Miss
(WHO)*

A woman who fulfills one of the following criteria and
survives a complication during pregnancy, childbirth orin
the 42 days postpartum should be considered a near-miss.

Clinical Criteria
Acute cyanosis

Breathing rate > 40 or < 6

Oliguria unresponsive to fluids or diuretics
Loss of consciousness for > 12 hours
Unconscious, no pulse/heartbeat

Jaundice concomitantly with preeclampsia
Gasping

Shock

Coagulation disorders

Cerebrovascular accident

Total paralysis

Laboratory Criteria
Oxygen saturation <90% for > 60 minutes

Acute thrombocytopenia (<50,000 platelets)

Creatinine > 300 umol/l or = 3.5 mg/dL
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Bilirubin >100 pmol/l or > 6.0 mg/dL

Unconscious, presence of glucose and ketoacidosis in
urine.

Lactate > 5Pa02/FiO2 < 200
pH<7.1

Management Criteria
Use of continuous vasoactive drug

Dialysis for treatment of acute kidney failure

Puerperal hysterectomy due to infection or hemorrhage
Cardiopulmonary resuscitation (CPR)

Transfusion = 5 units of red blood cell concentrate

Intubation and ventilation for a period = 60 minutes,
unrelated to anesthesia*

Modified from [5]

Appendix 2: Indicators of non-near-miss severe
maternal morbidity (potentially life-threatening
conditions) *

Hemorrhagic disorders

Abruptio placentae

Placenta accreta/increta/percreta

Ectopic pregnancy

Antepartum hemorrhage

Postpartum hemorrhage

Ruptured uterus

Abortion with severe hemorrhage

Hypertensive disorders
Severe Preeclampsia

Eclampsia
Severe hypertension
Hypertensive encephalopathy

HELLP syndrome

http:/mww._reproductive-health-journal.com/content/6/1/15

Other systemic disorders
Endometritis

Pulmonary edema
Respiratory failure

Seizures

Sepsis

Thrombocytopenia <100,000
Thyroid crisis

Management indicators of severity
Blood transfusion

Central venous access

Hysterectomy

1CU admission

Prolonged hospital stay (>7 postpartum days)
Intubation not related to anaesthetic procedure
Return to operating room

Major surgical intervention

*Modified from |5]
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8.4. Anexo 4. Ficha identificadora dos casos

Rede Nacional de Vigilancia de Morbidade Materna Grave

Nome: HC: Data da alta:

*  Anexar este formulano aos prontuanos de todas as pacientes obstétmicas (gestantes ou pudérperas) internadas no servigo.

o Identificar durante a internagdo ou na altz hospitalar se houve o diagndstico de alguma das condigdes abaixo desentas.

*  DPara as que apresentarem qualguer wma das condigdes abaixe (“SIM™), o prontuario sera separado para revisio antes do
81 arquivaments.

*  Para as que MAQ tiverem nenbum das condigdes, esta ficha devera ser argqmivada em pasta especifica e o prontuario pode
ser liberade para arguivamento pelo SAME

Complicagtes hemorragicas Sim | Nao
Descolamento premamre de placenta
Placenta prévia [ acTeta/increta/ percreta
Drenhaz ectépica
Fonoa nienns
Hemorrazgia grave por sborto
Hemorragia pos-parto
a) atonia
b retengio placentiria
<) laceragdes de majeto
d) coagulopatia
&) imversio uterina
Complicagies hipertensivas Sim | Niao

Dre-eclampsia grave
Eclampsia
Hipertensio grave
HELLF sindrome
Figado Gordurose

Omtras complicacdes Sim | Nio

Edema pulmonar

Convulsdes

Sepse zrave

Trombocitopenia < 100 mil

Crise tirectoxica

Chogque

Insuficiéncia respiratoria aguda

Acidosa

Cardiopata

AVC

Diisticbios de coagulagio

Tromboembolismo

Cetoacidose diabetica

Ictericia / disfungio hepatica

Meningite

Insuficiéncia Fenal Asnda
Indicadores de manejo de gravidade Sim | Niao

Transfusio de hemoderivados

Acesso venoso central

Admizsio em UTI

Hospitalizagio prolongada (=Tdias)

Inmibagio nio relacionada & anestasia

Fetorno i sala cdmrgica

Intervencio cimirzica maior (histerectoniia, laparotomia)
Uso de sulfato de magnesio

RESUMO SIM NAO

Fesp. pelo preenchimento:
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