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Resumo

Introducao: O baixo peso (BP) ao nascimento (<2.500g) constitui-se preocupagao
em saude publica especialmente em paises em desenvolvimento devido as suas
consequéncias tanto a curto quanto a longo prazo. Justificativa: O estudo dos
determinantes e dos resultados maternos e perinatais associados ao BP pode
fornecer subsidios para o seu enfrentamento, seja através da aplicagao de
medidas preventivas primarias e secundarias ou por orientagcoes de politicas de
saude publica que visem a promocao de atencao pré-natal e vigilancia ao trabalho
de parto adequadas. Objetivos: Avaliar os fatores de risco associados ao BP e
seus resultados maternos e perinatais. Métodos: O componente que abordou os
fatores associados ao BP teve o desenho de um estudo de caso-controle, enquanto
0 componente que investigou os resultados e complicagbes associados ao BP teve
o desenho de um estudo de coorte retrospectivo. Foram coletadas informacdes
sobre 43.944 partos realizados no CAISM de 1986 a 2004, armazenadas em banco
de dados informatizado da instituicdo. Foram consideradas todas as gestagdes
acima de 20 semanas que resultaram em recém nascidos (RN) com peso entre

500 e 3.999g. Foram excluidos os casos de natimortos, gestagdes multiplas e com
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peso ignorado. Os RN foram divididos em dois grupos: 1) RN de baixo peso
(<2.5009); 2) RN de peso normal (entre 2.500 e 3.999 gramas). Inicialmente foi
avaliada a prevaléncia dos possiveis fatores de risco comparativamente entre casos
(baixo peso) e controles, calculando-se o odds ratio (OR) e IC95%. Posteriormente
foi calculada a incidéncia comparativa dos resultados maternos e perinatais de
acordo com a presenga de baixo peso, estimando-se as razbes de risco (RR) e
IC95%. Andlise de regressao logistica multipla foi também realizada para ambas as
abordagens. Resultados: Idade, baixa escolaridade, baixo peso materno pré-
gestacional, tabagismo além do quarto més de gestacao, antecedente de cesarea,
intervalo inter-partal <24 e 237 meses, antecedentes maternos de hipertensao
arterial, cardiopatia e parto prematuro, poucas consultas (<5) e inicio tardio do
pré-natal (além do 3° més), ocorréncia na gestagao atual de ruptura prematura de
membranas, aumento da presséao arterial, doengas infecciosas e hemorragias
mostraram-se fatores de risco para BP. Primeira gravidez e obesidade materna pré-
gestacional foram fatores protetores para BP. Recém-nascidos com BP mostraram
mais sinais de comprometimento perinatal, como quantidade anormal de liquido
amniodtico (especialmente oligoamnio), padrao suspeito de cardiotocografia intra-
parto, malformagéo congénita, indices de Apgar mais baixos e maior prematuridade.
Também associaram-se a maior risco de indugao do parto e cesarea, mas menor
risco de fércipe. Conclusoes: O BP associou-se a desfechos maternos e perinatais
desfavoraveis e seus determinantes na populacdo estudada nao diferiram de
achados de estudos prévios. Varios dos determinantes do BP sao modificaveis
ou clinicamente controlaveis, o que reforca a importancia do aconselhamento

pré-conceptual, implementacdo de medidas de prevencao primaria e secundaria
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no que se refere a morbidades maternas e promogao de assisténcia pré-natal
adequada. Os resultados também reforgam a importancia de maior vigilancia
durante o trabalho de parto nas gestagdes de alto risco, especialmente naquelas
em que se detecta restricdo de crescimento fetal ou que evoluem para trabalho

de parto prematuro.

Palavras-chave: peso neonatal, baixo peso, fatores de risco, resultados maternos

€ neonatais, pré-natal, antecedentes maternos, parto pré-termo.
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Summary

Introduction: Low birth weight (LBW) is a key issue in public health due to its short
and long term consequences, especially in developing countries. Rationale: The
knowledge on LBW determinants and its maternal and perinatal outcomes warrant a
means of developing primary and secondary prevention policies and improving
public heathcare through the promotion of a more adequate prenatal and labor care.
Objectives: To identify the risk factors of LBW and the maternal and perinatal
outcomes associated with its occurrence. Methods: An unmatched case-control
study determined the risk factors of LBW and a retrospective cohort study
determined the outcomes associated with LBW. There were analysed 43,944
deliveries that took place at CAISM between 1986 and 2004 and are recorded in
an institution’s database. All births occurring at >20 weeks whose weight ranged
between 500 and 3,999g were included in the analysis. Stillbirths, twins and
those cases with missing weight information were excluded. The newborns were
divided into two groups: 1) LBW (<2,500g) and 2) normal birth weight (between
2,500 and 3,9999). Bivariate and multiple regression analysis determined the crude

and adjusted odds ratios (OR) and risk ratios (RR) with their corresponding
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95%Cl for the association of LBW with its risk factors and outcomes, respectively.
Results: Age, poor education, low maternal pre pregnancy weight, smoking
beyond the fourth month of pregnancy, previous cesarean section, interdelivery
interval <24 months and =37 months, maternal history of hypertension, cardiopathy
and preterm delivery, few prenatal visits (<5) and late beginning prenatal care (after
the 3™ month), premature rupture of membranes, increased blood pressure,
infectious diseases and hemorrhages during current pregnancy were all associated
with low birth weight. Maternal obesity and being a primigravida were found to be
protective factors. LBW infants showed more often signs of perinatal compromise
such as abnormal amniotic fluid (especially olygohydramnios), nonreassuring
patterns of fetal heart rate, malformation, lower Apgar scores and lower gestational
age at birth. They were associated with a greater risk of labor induction and
cesarean delivery, but lower risk of forceps. Conclusion: There was a clear
association between LBW and unfavorable maternal and neonatal outcomes.
The LBW determinants in this population are mostly in accordance with the
findings of previous studies. Many of the risk factors are modifiable or may be
clinically controlled, which reinforces the importance of preconceptual counseling, the
implementation of primary and secondary prevention of maternal morbidities and
adequate prenatal care. Also worth mentioning is the importance of better labor
surveillance in high risk pregnancies, especially women carrying growth restricted

fetuses or presenting preterm labor.

Keywords: neonatal weight, low birth weight, risk factors, maternal and

perinatal outcomes, prenatal care, maternal history, preterm.
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1. Introducao

De acordo com classificagédo da Organizagdo Mundial de Saude, tem baixo
peso todo recém-nascido com menos de 2.500g. Mais de 20 milhdes de individuos
no mundo nascem com baixo peso todos os anos, o0 que representa 15,5% de
todos os nascimentos. Destes, 95,6% ocorrem em paises em desenvolvimento,
onde 16,5% dos recém-nascidos tém baixo peso, mais que o dobro da média

dos paises desenvolvidos (7%) (WHO, 2005a).

O baixo peso ao nascimento é o resultado de duas situagdes obstétricas:
parto pré-termo e/ou gestagcdo cujo feto apresenta restricdo de crescimento
intra-uterino (RCIU) (Goldenberg e Culhane, 2007). Por ser um dado obtido
universalmente com relativa facilidade e precisdao, o peso € utilizado por
epidemiologistas e em medicina preventiva como um importante indicador

padronizado de saude (Kramer, 2003).

O parto pré-termo é definido como o nascimento antes da trigésima sétima
semana completa de gestagao (259 dias) (WHO, 1977). Ocorre em cerca de cinco

a quinze por cento dos nascimentos, podendo atingir até 25% dos nascimentos em
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alguns paises em desenvolvimento (Steer, 2005) e é responsavel, juntamente com
as anomalias congénitas, por mais de um terco das mortes neonatais (WHO,
2005b). A prematuridade e o baixo peso ao nascer sdo consequéncias diretas do
trabalho de parto pré-termo e constituem um grave problema de saude publica. Sdo
os principais determinantes de desfechos adversos na infancia, tanto por acarretar
maior vulnerabilidade a doengas, aumentar o risco de desenvolvimento cognitivo
defectivo (WHO, 2005a) e piora na qualidade de vida, quanto por aumentar os
riscos de mortalidade (Enkin et al., 2000). Além disso, sdo responsaveis por um
significativo drama familiar e social, especialmente nos paises em desenvolvimento,
onde se estima a ocorréncia de vinte e quatro milhdes de nascimentos de criancas

de baixo peso por ano (WHO, 1998; Ukpong et al., 2003).

Fetos com restricdo de crescimento s&o aqueles cujo peso estimado
encontra-se abaixo do décimo percentil para sua idade gestacional, independente de
ser menor que 2.500g. Estima-se que o potencial de crescimento de um feto seja
40% determinado pela hereditariedade, o que significa que RN de pais pequenos
podem ser constitucionalmente pequenos, ainda que normais (Valero de Bernabé et
al.,, 2004). A classificacdo de restricdo de crescimento fetal (RCF) é tema
controverso, pois varia de acordo com o padrao utilizado para a definicdo do décimo
percentil. Idealmente, seu valor de corte deve ser ajustado para cada populacao,
visto que ha variagdes inter-populacionais até mesmo em um mesmo pais
(Goldenberg e Culhane, 2007). Um dos principais fatores etioldgicos da restricédo de
crescimento fetal € a ma-perfusao utero-placentaria (Eleftheriades et al., 2006),

cuja ocorréncia esta fortemente ligada as doengas hipertensivas maternas e as
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vasculopatias. Do mesmo modo, malformacdes fetais, como anencefalia e
cardiopatia (especialmente defeitos septais), cromossomopatias (sindrome de
Turner, trissomias dos cromossomos 13, 18 e 21), determinados habitos de vida
(atividade fisica intensa, consumo de cigarro, cafeina, cocaina) e certas exposicdes
ambientais (nitratos, radiacao ionizante) estdo associadas a RCF. Infec¢gdes de
transmissao vertical, tais como toxoplasmose, rubéola, citomegalovirose e herpes,
especialmente se adquiridas no primeiro trimestre, também podem afetar o

desenvolvimento fetal e resultar em RCF (Valero de Bernabé et al., 2004).

Nao obstante a melhora nas taxas de sobrevivéncia de individuos com baixo
peso nos Estados Unidos nas trés ultimas décadas (Goldenberg e Culhane, 2007),
em termos globais eles apresentam 20 vezes mais chance de morrer que criancas
nascidas com peso normal (WHO, 2005a). Da mesma forma, apresentam mais
morbidades, seja a curto, médio ou longo prazos. A curto e médio prazos mais
frequentemente podem se desenvolver a sindrome do desconforto respiratorio,
enterocolite necrotizante, amaurose, surdez, hidrocefalia, retardo mental e paralisia
cerebral (WHO, 2005b). Argollo et al. (2006) mostraram que o0 peso ao nascimento €
o principal fator associado a gravidade de lesdo na substancia branca encefalica
neonatal. Criangas nascidas com menos de 2.500g tém maior chance de
desenvolvimento de déficit de atengéo e hiperatividade que as nascidas com maior
peso (Hultman et al., 2007) e maior vulnerabilidade a doengas infecciosas devido a
pior resposta imune (Ragqib et al., 2007). Até mesmo certas condi¢gdes na idade
adulta podem estar associadas ao baixo peso ao nascimento, como doenca

coronariana, acidente vascular cerebral, hipertensao arterial, diabetes tipo 2 (Barker,
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2006), resisténcia a insulina (Pfab et al., 2006) e depressdo em adolescentes do

sexo feminino (Costello et al., 2007).

O baixo peso ao nascimento tem etiologia multifatorial. Varios de seus
determinantes correlacionam-se e muitos deles sdo modificaveis. A Organizagcéo
Mundial de Saude reconhece que dieta materna, sua composi¢ao corporal, infecgoes
durante a gestacao e complicagdes gestacionais sao alguns dos determinantes de
BP (WHO, 2005a). Baixo ganho ponderal durante a gestacédo (menos de 7 quilos)
e fatores demograficos como idade materna menor que 20 anos e estado marital
(solteiras), ja foram também identificados como fatores de risco (Minagawa et
al., 2006), bem como baixa idade materna no primeiro parto, baixo peso pés-
parto e sangramento durante a gestagéo (Makki, 2002). Desnutricdo materna, que
€ o resultado direto de dieta inadequada, baixo aporte calérico e de nutrientes
(Valero de Bernabé et al., 2004) e umas de suas consequéncias, o baixo indice de
massa corporal (IMC) pré-gestacional, relacionam-se ao baixo peso neonatal
(Omanwa et al., 2006). Do mesmo modo, intervalo inter-gestacional curto associa-se
a piores resultados perinatais, inclusive baixo peso (Cecatti et al., 2007; Zilberman,

2007). A excegdo de sangramento ante-parto, todos estes fatores sdo modificaveis.

Gestagdes multiplas freqUentemente resultam em BP neonatal, seja devido
ao maior risco de parto pré-termo nestas circunstancias, seja devido ao maior
risco de restricido de crescimento fetal, a qual é tdo mais intensa quanto maior o
numero de fetos. O aumento na incidéncia de baixo peso ao nascimento nos paises
desenvolvidos deve-se em parte a maior ocorréncia de gestagdes multiplas, fruto da

disseminagao da aplicagao de técnicas de reproducgao assistida (Kramer, 2003).
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Dos habitos de vida, o tabagismo mostrou-se um importante fator de risco
(DiFranza e Lew, 1995), uma vez que o consumo de cigarro altera a vasculatura
placentaria por diminuir os capilares fetais vilosos, o que leva a diminuicao das
areas de troca de nutrientes entre mée e feto (Larsen et al., 2002). Além disso,
a nicotina tem efeito vasoconstritor e associa-se ao aumento na concentragao
de carboxi-hemoglobina, que por sua vez diminui a capacidade de transporte de
oxigénio aos tecidos. O consumo abusivo de substancias como cafeina e
cocaina e seus derivados também é considerado determinante modificavel para

BP (Valero de Bernabé et al., 2003).

No que se refere as infecgbes durante a gestacao, varias sdo consideradas
fatores de risco para baixo peso, como bacteriuria assintomatica (Herraiz et al.,
2005), vaginose bacteriana (Romanik e Martirosian, 2004), tricomoniase (Wendel e
Workowski, 2007) e malaria (Guyatt e Snow, 2004), que é bastante prevalente
nos paises africanos. Doencga periodontal materna também se associa ao baixo

peso ao nascimento (Cruz et al., 2005; Moreu et al., 2005).

Quanto a assisténcia pré-natal, um estudo caso-controle de Sanchez-
Nuncio et al. (2005) mostrou que, se adequada, diminui a incidéncia de eventos
adversos perinatais, entre eles o baixo peso. Embora ndo exista consenso
sobre 0 que seja uma assisténcia pré-natal adequada, ha evidéncias de que
quantitativamente pelo menos 9 a 11 consultas sdo necessarias para se
observar modificagdo no risco de baixo peso neonatal (Desjardins e Hardwick,

1999; Ricketts et al., 2005).
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Em estudo realizado em uma maternidade na cidade de Campinas, no qual
foram analisados mais de 5 mil nascimentos entre os anos de 1979 e 1991,
associaram-se ao BP neonatal baixa estatura materna, peso materno no inicio da
gestacao <60kg, diferenca ponderal <6kg ao longo da gestacao, antecedente de
parto pré-termo, ocorréncia de infeccdo na gestagao, hipertensao arterial, amniorrexe

prematura, placenta prévia e auséncia de pré-natal (Passini Junior, 1992).

Em estudos qualitativos, Borders et al. (2007) concluiram que estresse
psicossocial crénico materno associou-se a baixo peso da prole e Mohllajee et al.
(2007) consideraram que gestantes com sentimentos ambivalentes em relagdo a
gestacao tém maior chance de dar a luz recém-nascido com menos de 2.500g.
Também estao sob risco aumentado para baixo peso mulheres que trabalham
fora (especialmente >45 horas semanais) ou que exercem atividade fisica intensa

(Valero de Bernabé et al., 2004; Nobile et al., 2007).

O baixo peso ao nascimento constitui-se preocupagcdao em saude publica
devido ao 6nus econbmico e social que as suas consequéncias acarretam, tanto a
curto quanto a longo prazo. Varios de seus determinantes sao passiveis de
modificacdo e/ou controle durante o pré-natal ou mesmo no periodo pré-
conceptual. O estudo dos resultados maternos e perinatais associadas ao baixo
peso e de seus fatores de risco pode fornecer subsidios para o seu enfrentamento,
seja através da aplicagdo de medidas preventivas primarias e secundarias ou por
orientacdes de politicas de saude publica que visem a promocao de atengao

pré-natal e ao trabalho de parto adequados. Além disso, por ser o baixo peso
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ao nascimento multifatorial, o conhecimento de seus determinantes e de suas

interacdes pode levar a uma melhor compreensao de sua etiologia e prevengao.

Deste modo, este estudo podera contribuir para a produgcéo de evidéncias
relativas a prevencao do baixo peso ao nascimento, subsidiando cientificamente
as medidas que possam ser adotadas para seu enfrentamento, especialmente

sob a perspectiva do Sistema Unico de Saude.
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2. Objetivos

2.1. Objetivo geral

Avaliar os fatores de risco associados ao baixo peso ao nascimento e

seus resultados maternos e perinatais.

2.2. Obijetivos especificos

m |dentificar os fatores de risco associados ao BP: caracteristicas socio-
demograficas maternas, antecedentes obstétricos, antecedentes mérbidos
maternos, fatores relacionados a assisténcia pré-natal atual, complicagbes

associadas a gestacao atual e habitos de vida (tabagismo).

m Avaliar os resultados maternos que possam estar associados ao BP:

forma de inicio de parto, tipo de parto e indicacao de cesarea.

m Avaliar os resultados e complicagdes perinatais que possam estar associados
ao BP: quantidade e aspecto do liquido ovular, freqiéncia cardiaca fetal,
indice de Apgar de 1° e 5° minutos (Apgar, 1953), avaliagdo somatica
da idade gestacional ao nascimento (método de Capurro) (Capurro et

al., 1978), sexo do RN, presenca de malformagéo congénita.
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3. Sujeitos e Metodo

3.1. Desenho do estudo

O componente que abordou os fatores associados ao parto de recém-
nascido de BP teve o desenho de um estudo de caso-controle, enquanto o
componente que investigou os resultados e complicagdes associadas ao baixo

peso teve o desenho de um estudo de coorte retrospectivo.

3.2. Tamanho amostral

No banco de dados informatizado foram identificadas informacdes referentes
a 52.136 partos, dos quais 43.944 correspondem a nativivos cujo peso ao
nascimento encontrou-se entre 500 e 3.999 gramas. Destes, 6.477 correspondem a
RN com menos de 2.500 gramas ao nascimento (baixo peso), que representam os
casos. Os 37.467 restantes representam os controles. Isso foi valido para ambas as
abordagens de estudo. Como se tratam de dados populacionais, os numeros
foram muito superiores ao minimo necessario para se demonstrar diferencas

significativas entre os grupos.
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3.3. Selecao dos sujeitos

Foram coletadas informacdes sobre partos realizados entre janeiro de
1986 e dezembro de 2004 no Centro de Atencao Integral a Saude da Mulher
(CAISM), que se encontram armazenadas em um banco de dados informatizado da
instituicdo. Foram considerados todos os partos acima de 20 semanas de idade
gestacional em que havia disponibilidade de informagao sobre peso ao nascimento
e excluidos os casos de natimortos, gestagdes multiplas e macrossémicos (total
de 8.192 excluidos). Os recém-nascidos macrossémicos (maiores que 4.000g ao
nascimento) foram excluidos por associarem-se a perfis de morbi-mortalidade
perinatal e morbidade materna especificos e diferentes daqueles dos nascidos

com peso considerado normal (Oral et al., 2001).

Os recém nascidos foram divididos em dois grupos:

1. Recém-nascidos de baixo peso: aqueles cujo peso ao nascimento foi

menor que 2.500g.

2. Recém-nascidos de peso normal: aqueles cujo peso ao nascimento
situou-se entre 2.500 e 3.999g.

3.4. Variaveis

3.4.1. Variaveis dependentes

m No estudo caso-controle, a variavel dependente foi 0 peso ao nascimento,

0s RN de baixo peso constituindo os casos e os de peso normal (entre
2.500 e 3.999q) os controles.

m No estudo de coorte, as variaveis dependentes foram os resultados

maternos e perinatais associadas ao baixo peso.
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— Resultados maternos no parto:
m Forma de inicio do parto: espontanea, cesarea eletiva, inducéo.

m Forma de término do parto: vaginal cefalico, vaginal pélvico, fércipe,

cesarea.

m Indicacdo de cesarea: sofrimento fetal, desproporcéo céfalo-pélvica,
apresentagcao pélvica (ou outras distécias de apresentacéo), pré-
eclampsia, antecedente de cesarea, descolamento prematuro de placenta
(DPP), outras (incluindo condilomatose, gravidez prolongada, infeccao
ovular, sensibilizagdo pelo fator Rh, placenta prévia, acidente de cordéo,
primiparidade tardia, antecedente de esterilidade ou esterilizagéo,

diabetes, distocia de partes moles, sem indicagéo).

— Resultados perinatais:
m Aspecto do liquido ovular: claro, meconial, hemorragico, purulento.
» Quantidade de liquido ovular: normal, oligopamnio, polidramnio.

m Frequéncia cardiaca fetal: normal, taquicardia, desaceleracao precoce
ou variavel (DIP 1, DIP umbilical), padrdo suspeito (desaceleragao

tardia ou DIP 2, bradicardia sustentada).
= indice de Apgar de 1° minuto.
= indice de Apgar de 5° minuto.

m Avaliagdo somatica da idade gestacional do neonato pelo método de

Capurro.
m Sexo do RN: masculino, feminino.

m Presencga de malformagéao congénita: sem, com (acrania, hidrocefalia,
meningocele, cardiopatia congénita, sindrome de Down, onfalocele,

fenda labial, outras).
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3.4.2. Variaveis independentes

No estudo de coorte foi o peso ao nascimento, sendo os RN de baixo

peso os casos e 0s de peso normal os controles. No estudo de caso-controle

foram os possiveis fatores de risco.

— Fatores maternos avaliados

m Caracteristicas sécio-demograficas maternas: idade, estado civil (com e
sem companheiro), escolaridade (sem, 1 a 7 anos, 8 a 11 anos, 212 anos),
indice de massa corporal (IMC) (normal, baixo peso, sobrepeso,
obesidade na gestagéo), tabagismo (nunca fumou, n&o na gestagéo,
até o 4° més <10 cigarros/dia, até 4° més >10 cigarros/dia, além do 4°

més <10 cigarros/ dia, além do 4° més >10 cigarros/dia).

m Antecedentes obstétricos: niumero de gestagdes (incluindo a atual),
paridade, numero de cesareas, numero de abortos, numero de natimortos,
numero de filhos vivos, intervalo desde o ultimo parto (<12, 13-24, 25-
36, 237 meses).

m Antecedentes moérbidos maternos: sem, hipertensdo arterial crénica,
infeccdo do trato urinario (ITU), cardiopatia, outros (tuberculose, sifilis,

diabetes, outras).

m Antecedentes obstétricos: sem, pré-eclampsia, parto prematuro, outros
(hemorragia durante a gravidez, hemorragia pdés-parto, gravidez
prolongada, malformagdes congénitas, infecgdo puerperal, polidramnio,

outras patologias obstétricas).

m Fatores relacionados a assisténcia pré-natal atual: sem, total de consultas,

época de inicio do pré-natal (1°, 2° ou 3° trimestre).

m Complicagbes da gravidez atual: ruptura prematura das membranas (sem,

com), evolugdo da pressao arterial (normal, hipertensao arterial/pré-
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ecldmpsia), doencgas infecciosas (toxoplasmose, rubéola, ITU, gonorréia,
virose, estafilococcia, estreptococcia, sifilis, outras), hemorragias (1°
trimestre, 2° trimestre, placenta prévia, DPP, ruptura uterina, lesdes de

partes moles), cirurgias durante a gravidez (conizagao/cerclagem, outras).

3.4.3. Variaveis de controle

Na analise multipla da abordagem de caso-controle todas as variaveis
preditivas (variaveis independentes) foram consideradas como potencialmente
confundidoras para o ajuste dos respectivos OR (método stepwise de regressao).
Na analise multipla do estudo de coorte foram consideradas as seguintes variaveis de

controle: idade materna, escolaridade, IMC, tabagismo, época de inicio do pré-natal.

3.5. Coleta, processamento e analise de dados

Especificamente para esse estudo nao houve coleta de dados propriamente
dita, pois as informagdes, coletadas prospectivamente nas respectivas Fichas
Obstétricas da Area de Obstetricia do CAISM (Anexo 2), estdo disponiveis em
arquivo informatizado desde 1986. A estratégia de analise para a obtengao dos
dados especificos para o estudo foi feita pelo grupo de pesquisadores, selecionando
do banco de dados as variaveis que constituiram os grupos de analise, bem como
as demais que foram avaliadas em ambos os grupos. As informagdes para o
conjunto dessas variaveis foram colocadas a parte em outro banco de dados, pelo
pessoal técnico do Servico de Informatica do CAISM, para facilitar seu manuseio
durante a analise estatistica. A confiabilidade das informagdes foi conferida por

alguns testes de consisténcia realizados no novo banco de dados assim obtido.
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Inicialmente foi realizada analise bivariada, cruzando cada variavel
independente e dependente com peso do recém-nascido, sendo os resultados
expressos em tabelas de contingéncia. A seguir, para a abordagem de caso-controle,
foram avaliadas a prevaléncia dos possiveis fatores de risco comparativamente
entre casos (baixo peso) e controles, calculando-se o OR e IC95%. Para as
variaveis categéricas ordenadas, calculou-se também o y? para tendéncia.
Posteriormente foi calculada a incidéncia comparativa de resultados maternos e
perinatais de acordo com a presenca de baixo peso, estimando-se as razbes de
risco (RR) e seus respectivos 1C95%. Analise de regresséo logistica multipla
também foi realizada para ambas as abordagens, para identificar os fatores e
as complicagbes independentemente associados com o baixo peso ao
nascimento. Para tais procedimentos, foram utilizados os pacotes estatisticos

Epi.Info (versao 6.04b) e SAS software package (versao 9.02).

3.6. Aspectos éticos

Foram seguidos os principios da Declaragdo de Helsinque (WMA, 1997), que
dispbe sobre pesquisas médicas em seres humanos e da Resolugdo Numero 196
(1996) do Conselho Nacional de Saude, que dispde sobre diretrizes e normas em
pesquisas envolvendo seres humanos. Como os sujeitos foram selecionados
anonimamente a partir de informagdes contidas em banco de dados da instituicao,
ndao houve necessidade de termo de consentimento livre e esclarecido. N&o
obstante, o estudo foi previamente aprovado pelo Comité de Etica em Pesquisa da

FCM/UNICAMP, que dipensou o termo de consentimento livre e esclarecido (Anexo 2).
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4. Publicacoes

Artigo 1
Artigo submetido a publicagdo no British Journal of Obstetrics and Gynaecology
em setembro de 2007 (Anexo 3):

e Coutinho PR, Cecatti JG, Krupa FG, Surita FG, Souza JP, Morais SS.

Factors associated with low birth weight. BJOG 2007.

Artigo 2
Artigo submetido a publicacdo no Journal of Perinatal Medicine em outubro de
2007 (Anexo 4)
e Coutinho PR, Cecatti JG, Souza JP, Krupa F, Surita FG, Morais SS. Maternal
and perinatal outcomes associated with low birth weight in Brazil. J Perinatal

Med 2007.
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ABSTRACT

Objective: to identify the risk factors associated with the occurrence of low birth weight
(<2500 grams) in a historical series of births. Design: an unmatched case-control study.
Setting: a tertiary maternity hospital in the city of Campinas, Brazil. Population: a
total of 43,499 liveborn infants delivered in the institute between 1986 and 2004.
Methods: analysis of the database containing information on deliveries of women who
gave birth to infants with low (6,477 cases) and normal (37,467) birth weight. Factors
associated with low birth weight were identified according to the odds ratio (OR) and
95% confidence interval (95%CI) in the bivariate analysis and according to the adjusted or in
the multivariate analysis. Main outcome measures: sociodemographic characteristics,
reproductive history, previous morbidity and factors related to current prenatal care.
Results: age, poor education, low maternal weight, smoking beyond the fourth month
of pregnancy, previous cesarean section, interdelivery interval <24 months and >37
months, maternal history of hypertension, cardiopathy and premature delivery, few (<5)
prenatal visits and beginning prenatal care late in pregnancy (after the 3™ month),
premature rupture of membranes, increased blood pressure, infectious diseases and
hemorrhages during current pregnancy were all associated with low birth weight. Maternal
obesity and being a primipara were found to be protective factors. Conclusion: these
results confirm the findings of previous studies. The detection and prenatal management
of modifiable factors, counseling, pre-conception intervention, adequate prenatal care
and the implementation of primary and secondary prevention of maternal morbidity may

contribute towards reducing the incidence of low birth weight.

Key Words: low birth weight; risk factors; maternal history; prenatal.
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INTRODUCTION

According to the World Health Organization, every newborn infant of less than
2,500 grams at birth is classified as low weight. The incidence is estimated at more than
20 million births per year. Of these, 95.6% occur in developing countries, where 16.5%
of newborn infants are of low birth weight, more than twice the percentage found in
developed countries (7%).!

Low birth weight is the result of two obstetrical situations: premature delivery '*
and/or a pregnancy in which the fetus has intrauterine growth restriction ° attributed to
poor utero-placental perfusion *. Preterm and low birth weight are the main determining
factors of adverse outcomes in childhood and are associated with poorer indicators of
child morbidity ' and mortality °>. The reduction in the incidence of low birth weight by
one-third between 2000 and 2010 with the objective of reducing child mortality is one of
the Millennium Development Goals established by the World Health Organization and
proposed in 2005 in their “Declaration and Recommendations for Action” .

Over the last 30 years, there has been an improvement in the survival rates of low
birth weight infants in developed nations °. Nonetheless, in global terms, children born
with low birth weight are 20-fold more likely to die prematurely compared to infants of
normal birth weight °. Likewise, these children experience more morbidity, both in the
short and long term. Among these, the principal morbidities include respiratory distress
syndrome, necrotizing enterocolitis, amaurosis, deafness, hydrocephaly, mental retardation
and cerebral palsy '. Children with a birth weight below 2,500 grams have a greater

chance of developing attention deficit hyperactive disorder compared to children of

normal birth weight . There is also a greater vulnerability to infectious diseases due to a
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poorer immune response °. Even certain conditions in adulthood may be associated with
low birth weight, such as coronary disease, cerebral vascular accident, hypertension,
type 2 diabetes °, insulin resistance '° and depression '.

Therefore, it is clear that low birth weight represents a heavy burden for
healthcare services worldwide. In poorer countries where fewer resources are destined
for healthcare, the direct, indirect, immediate and later repercussions of low birth weight
constitute a relevant public health issue '. However, the great majority of scientific
evidence accumulated on this subject is generated in developed countries. Therefore,
this study was carried out in a referral maternity hospital in a developing country with

the objective of identifying risk factors associated with low birth weight.

METHODS

This is a unmatched case-control study carried out at the Center for Woman’s
Integral Healthcare (CAISM), a tertiary, referral maternity hospital that covers a region
of 3 million inhabitants of the city of Campinas in the state of Sao Paulo, Brazil. A
specific database is systematically and prospectively fed with information on obstetrical
hospitalizations occurring in the institution, including demographic data and maternal
history, reproductive history, prenatal care, delivery, the puerperium and information on
the perinatal period. These data are originally collected on forms filled out by the
attending physicians from the admission of the patient until her release from hospital.
The data are then checked and revised as necessary by a medical supervisor and then

entered into the database by technical staff.
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The 52,136 records of all deliveries carried out in the institution between January
1986 and December 2004 were originally available for this study. Based on these
records, a second database was built in which only those records with information on
birth weight were included, excluding the records of infants delivered with a weight of
less than 500 grams or more than 4,000 grams at birth, those who were stillborn and
twin births. A total of 8,192 records were excluded. The macrosomic newborn infants
(those with a birth weight of over 4,000 grams) were excluded because they have
specific profiles of maternal and perinatal morbidity and mortality that are different from
those of newborn infants with a birth weight that is considered normal '*>. This selection
resulted in a database of 43,944 records.

The records were then divided into two groups: 1) Newborn infants with low
birth weight (cases), consisting of those whose weight at birth was less than 2,500 grams
(6,477 cases; 14.7% of the total population studied and 12.8% of the liveborn infants); and 2)
Newborn infants of normal weight (controls), those whose weight at birth ranged from 2,500
to 3,999 grams (37,467 cases; 85.2% of the total population studied and 87.2% of the
total number of liveborn infants). Since it was possible to study all these cases, thereby
avoiding any selection bias either for cases or controls, this entire sample was evaluated.
With respect to the selection of controls, the proportion of almost 6 controls for each
case eliminated the need to perform matching or counterbalancing procedures.

The following variables were considered independent: the sociodemographic
characteristics of the mother/lifestyle habits (age, marital status, education level, pre-
gestational body mass index, smoking habits), obstetrical history (number of pregnancies
including the current one, parity, number of cesarean sections, abortions, stillbirths, living

children, interval since previous delivery); history of maternal morbidity (cardiopathy, urinary
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tract infection, chronic hypertension and others, including tuberculosis, syphilis, diabetes,
bone sequelae in the pelvis/lower limbs, abdominal surgery), obstetrical history (preeclampsia,
preterm delivery and others, including hemorrhage during pregnancy, postpartum hemorrhage,
prolonged pregnancy, congenital malformations, puerperal infection, polyhydramnios),
factors related to current prenatal care (total number of visits, time when prenatal care was
initiated) and complications during current pregnancy (course of blood pressure, infectious
diseases, hemorrhages, surgeries during pregnancy, premature rupture of membranes).
Of all the eligible records available in the database, a proportion was excluded
from the statistical analysis for each variable due to missing information. These proportions
were different for each variable and cannot be considered a selection bias since they did not
constitute a subsample with different characteristics from those of the population studied.
Initially, a bivariate analysis was carried out using the Epi Info software program,
version 6.04b, in which each independent variable was crossed with the variable represented
by the weight of the newborn infant. The possible risk factors were comparatively
evaluated between cases (low birth weight) and controls (normal birth weight) and the
odds ratio (OR) and 95% confidence interval (95%CI) were calculated. For ordinal
variables with a tendency to increase or decrease linearly in risk, the y* for linear trends
was calculated. To identify the factors and complications independently associated with
low birth weight, multiple regression analysis was performed using the SAS software
package, version 9.02. For this analysis, the stepwise method for regression models was
used, considering low birth weight as the dependent variable and all the other predictor
variables used as potential confounding factors for the adjustment of the respective odds ratios.

The protocol of this study was approved by the Institutional Review Board prior to initiation.
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RESULTS

With respect to the mean age of the mothers in this study, there was no
statistically significant difference between cases (25.6 + 7 years) and controls (25.4 + 6.5
years). Bivariate analysis of the demographic variables found that young women of 10-
19 years of age and adults over 30 years of age, as well as women without a partner, had
a greater risk of giving birth to low birth weight infants. A significant linear trend
towards an increase in the risk of low birth weight was found with lower education
levels. Low maternal weight prior to pregnancy (BMI <19.8) was positively associated
with low birth weight. Smoking beyond the fourth month of pregnancy was associated
with low birth weight irrespective of the number of cigarettes smoked (Table 1).

No statistically significant differences were found between the two groups with
respect to obstetrical history, number of pregnancies or parity. The risk of low birth
weight is higher for women who are pregnant for the first time or who have not previously
delivered and also for those who have had several pregnancies. With respect to the type of
delivery, the bivariate analysis showed that a history of previous cesarean section did not
constitute a significant risk factor, irrespective of the number of cesarean sections. Women
with no living children had a greater risk of having an infant with low birth weight, as well as
those with an interdelivery interval <24 months or > 37 months. There was a significant
linear trend towards an increased risk of low birth weight as the number of previous abortions
increased. A similar finding was observed with respect to previous stillbirths (Table 2).

Women with a history of chronic hypertension or preterm delivery were found to
have an increased risk of delivering an infant with low birth weight, as well as women

with cardiopathies and those who had developed preeclampsia in previous pregnancies,

Publicagdes 35



although the risk is lower in these two situations (Table 3). Women who had received no
prenatal care or who had attended fewer than five prenatal visits, who had hypertension
(either chronic or gestational), infections, hemorrhages, premature rupture of membranes, or
who were submitted to conization, cerclage or other surgeries during pregnancy, had a
higher risk of giving birth to infants of low birth weight (Table 4).

According to the multiple regression analysis, age, low educational level, low
maternal weight and smoking beyond the fourth month of pregnancy were risk factors
for low birth weight. Maternal obesity was found to be a protective factor. Parity and
marital status were not independently associated with this outcome.

Unlike the bivariate analysis, logistic regression found that there is a protective effect
in primiparas and that women with a history of cesarean sections have an increased risk
of giving birth to infants with a birth weight of less than 2,500 grams. Confirming the
preliminary analyses, women with no living children also have an increased risk of
having an infant with low birth weight. With respect to the interval between deliveries,
both extremes (< 24months and > 37 months) were associated with the occurrence of low birth
weight. History of previous abortions or stillbirths was not identified as independent factors
associated with low birth weight in this population. Maternal history of chronic
hypertension, cardiopathy and preterm delivery were risk factors, whereas a history of
preeclampsia was not. Having attended fewer than 5 prenatal visits was found to be a
risk factor independently associated with the birth of an infant with low birth weight, as
well as beginning prenatal care late (after the third month of pregnancy). Finally, the
occurrence of premature rupture of membranes, increased blood pressure, infectious
diseases and hemorrhages during the current pregnancy were found to be factors

significantly associated with low birth weight (Table 5).
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DISCUSSION

In this study, various factors associated with low birth weight were identified in a
developing country population with an elevated prevalence of high risk pregnancies, and
these results are in agreement with data published in the literature with respect to various
risk factors for low birth weight.

13,14

Extremes of reproductive age , women without a partner '*, low educational

level and low pregestational BMI ">

were findings shown to be risk factors for low
birth weight in this population, and these findings are in agreement with data reported by
various other investigators. On the other hand, the present study also showed obesity to
be a protective factor, which may reflect the fact that obese women have a greater risk of
developing hyperglycemic states or diabetes (gestational or type II), commonly
associated with a greater gain in fetal weight. Smoking beyond the 4™ month of pregnancy
was shown to be a risk factor irrespective of the number of cigarettes smoked per day,
and this finding is in agreement with reports from previous studies ' .

There is evidence that pregnant women who suffer from chronic psychosocial
stress 2!, who have ambivalent feelings with respect to the pregnancy *, or who have
suffered some form of psychological, physical and/or sexual violence during pregnancy
> have a greater chance of giving birth to an infant with a birth weight of less than 2,500
grams. Although these factors were not evaluated in this population of pregnant women,
systematic incorporation of these forms of evaluation in routine prenatal care represents

a challenge, particularly in less developed regions where these factors may contribute

significantly towards the occurrence of low birth weight.
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Parity was not found to be an independent risk factor for low birth weight,
despite the fact that the bivariate analysis showed it to be so, and this is in agreement
with data published in the literature. These results show that women with a history of
abortions and stillbirths have a greater chance of having infants with low birth weight,
this risk increasing as the number of these previous obstetrical outcomes also increases.
One possible explanation for this may be the association between these outcomes and
morbidities that affect placental vasculature, such as collagenosis and antiphospholipid
syndrome, which are also associated with low birth weight. Nevertheless, none of these
characteristics remained significantly associated with low birth weight in the multivariate
analysis, possibly because they are simultaneously associated with some of the other

242 . . .
*_ short or long interdelivery intervals were

characteristics identified. As in previous studies
associated with low birth weight. In addition, previous cesarean sections were associated with
a 20% increase in the occurrence of low birth weight. As well as the tendency of
pregnancies with lower gestational ages to result in repeat cesarean sections, it is probable that
some of the situations of risk for low birth weight also contributed towards increasing
indications for cesarean sections.

In agreement with the findings of Graham et al *°, the results of the current study
show that chronic maternal morbidities such as hypertension and cardiopathy were
positively associated with low birth weight. Moreover, they show that morbidities
characteristic of pregnancy (hypertension, preeclampsia, history of preterm, infectious
diseases, premature rupture of membranes, and hemorrhages during pregnancy) are also risk

factors for low birth weight '*’. In fact, infections during pregnancy are also considered

. . . . ) . . .2 . ..
risk factors, including asymptomatic bacteriuria >, bacterial vaginosis *°, trichomoniasis

3 32,33

. 1 . .
% malaria *' and maternal periodontal disease
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This study has some limitations that must be taken into consideration, one being
the fact that the period of eligibility, both for cases and for controls, was 18 years.
Within this period, the way in which a number of factors are managed that in this study
were shown to be associated with low birth weight evolved considerably. It is probable
that differences in the way of recognizing and treating these conditions (for example,
preterm labor or maternal morbidities) may affect the magnitude and the significance of
the associations reported here. Nevertheless, this is an effect that is very difficult to
control when long historical series are being evaluated.

Another possible limitation of this study refers to the under-notification of some
conditions of interest in the records, the non-uniform classification of the degree of severity,
and the grouping together of some conditions into larger, heterogeneous categories. Despite
these limitations, it is believed that the detection and prenatal management of changeable risk
factors such as low maternal BMI, smoking and the interdelivery interval may contribute
towards reducing the occurrence of low birth weight. Likewise, adequate prenatal care
was found to reduce the occurrence of adverse perinatal events, including low birth

weight '+,

Therefore, it is feasible to assume that counseling and pre-gestational
intervention may contribute similarly to an improvement in perinatal outcome. The

same may be said with respect to primary and secondary prevention of maternal

morbidity, whether gestational or pre-gestational.

CONCLUSIONS

Low birth weight represents a condition that results in significant repercussions

in healthcare systems, particularly in developing countries. These repercussions, as well
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as representing a significant neonatal problem, reach far beyond the healthcare field in
that they represent high economical costs and affect future generations. Various factors
have been identified as being associated with low birth weight; many of them are
avoidable. A strategy must now be implemented to alter this outcome and combat what

1s one more silent epidemic.
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Table 1. Crude estimates of risk (OR-95%CI) of low birth weight according to socio-
demographic characteristics.

Characteristics Cases n (%) Controls n (%) OR (95%CI)
Age (years)
10-19 1,427 (22.0) 7,729 (20.6) 1.16 (1.08-1.24)
20-29 3,002 (46.3) 18,861 (50.3) 1
30-39 1,631 (25.2) 8,906 (23.8) 1.15 (1.08-1.23)
>40 204 ( 3.1) 852 ( 2.3) 1.5 (1.28-1.77)
Unknown 213 ( 3.3) 1119 ( 2.9)

Marital status

With a partner 4,676 (72.2) 28,700 (76.6) 1
Without a partner 1,321 (20.4) 7,237 (19.4) 1.12 (1.05-1.20)
Unknown 480 ( 7.4) 1,530 ( 4.1)

Education level (in years of schooling)*

0 269 ( 4.2) 1,522 ( 4.1) 1.35 (1.13-1.62)
1-7 3,103 (47.9) 19,204 (51.3) 1.24 (1.09-1.4)
8-11 852 (13.2) 6,019 (16.1) 1.08 (0.94-1.24)
>12 321 ( 5.0) 2,456 ( 6.6) 1
Unknown 1,932 (29.8) 8,266 (22.1)

BMI
Underweight (<19.8) 1,617 (24.9) 7,653 (20.4) 1.63 (1.52-1.75)
Normal (19.8 - 26.0) 2,099 (32.4) 16,219 (43.3) 1
Overweight (26.1 - 29.0) 345 ( 5.3) 2,835 (7.5 0.94 (0.83-1.06)
Obese (>29.0) 347 ( 5.4) 2,682 ( 7.1) 1.00 (0.88-1.13)
Unknown 2,069 (31.9) 8,078 (21.5)

Smoking Habit
Never smoked 3,098 (47.8) 21,567 (57.6) 1
Not during pregnancy 321 ( 5.0) 2.382 ( 6.4) 0.94 (0.83-1.06)
Up to the 4th month (<10 cig/day) 102 ( 1.6) 585 ( 1.6) 1.21 (0.97-1.51)
Up to the 4th month (>10 cig/day) 28 (1 0.4) 199 ( 0.5) 0.98 (0.64-1.48)

Beyond the 4th month (<10 cig/day) 561 ( 8.7) 2554 ( 6.8) 1.53 (1.38-1.69)
Beyond the 4th month (>10 cig/day) 275 (42) 1179 (3.1) 1.62 (1.41-1.87)
Unknown 2,092 (32.3) 9,001 (24.0)

Total 6,477 (100.0) 37,467 (100.0)
* y* linear trend p<0.00001
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Table 2. Crude estimates of risk (OR-95%CI) of low birth weight according to
obstetrical history.

Obstetrical history Cases n (%) Controls n (%) OR (95% CI)

Number of pregnancies
1 2,321 (35.8) 12,235 (32.6) 1.24 (1.15-1.33)
2 1,283 (19.8) 8,376 (22.3) 1
3-5 2,025 (31.2) 12,581 (33.6) 1.05 (0.97-1.13)
>6 713 (11.0) 3,596 ( 9.6) 1.29 (1.17-1.43)
Unknown 135 ( 2.1) 679 ( 1.8)

Parity
0 2,301 (35.5) 11,713 (31.3) 1.30 (1.21-1.40)
1 1,325 (20.4) 8,798 (23.5) 1
2-4 1,860 (28.7) 11,498 (30.7) 1.07 (1.0-1.16)
>5 454 ( 7.0) 2,470 ( 6.6) 1.22 (1.09-1.37)
Unknown 537 ( 8.3) 2,988 ( 7.9)

Number of cesarean sections
0 4,286 (66.2) 24,894 (66.4) 1
1 946 (14.6) 5,435 (14.5) 1.01 (0.94-1.09)
2 357 ( 5.5) 2,000 ( 5.3) 1.04 (0.92-1.17)
>3 189 ( 2.9) 945 ( 2.5) 1.16 (0.99-1.37)
Unknown 699 (10.8) 4,193 (11.2)

Number of abortions *
0 4,324 (66.7) 25,737 (68.7) 1
1 961 (14.8) 5,313 (14.2) 1.08 (1.0-1.16)
2 283 ( 4.4) 1,326 ( 3.5) 1.27 (1.11-1.45)
>3 180 ( 2.8) 686 ( 1.8) 1.56 (1.32-1.85)
Unknown 729 (11.2) 4,405 (11.7)

Stillbirths *
0 5,209 (80.4) 30,966 (82.6) 1
1 309 ( 4.8) 1.110 ( 3.0) 1.65 (1.45-1.89)
2 73 ( 1.1) 141 ( 0.4) 3.08 (2.29-4.13)
>3 27 ( 0.5) 54 ( 0.1) 2.97 (1.82-4.83)
Unknown 859 (13.2) 5,196 (13.9)

Living children
0 2,508 (38.7) 12,032 (33.1) 1.39 (1.31-1.47)
1-3 2,791 (43.1) 18,590 (49.6) 1
4-8 596 ( 9.2) 3,623 ( 9.6) 1.10 (0.99-1.21)
>9 26 ( 0.4) 173 ( 0.5) 1.0 (0.65-1.54)
Unknown 556 ( 8.5) 3,049 ( 8.1)

Interdelivery interval (in months)
None (primiparas) 2,314 (35.7) 11,594 (30.9) 1.75 (1.57-1.94)
<12 284 ( 4.4) 1,221 ( 3.2) 2.03 (1.73-2.39)
13-24 790 (12.2) 5,430 (14.5) 1.27 (1.13-1.44)
25-36 481 ( 7.4) 4,205 (11.2) 1
>37 1,399 (21.6) 9,674 (25.8) 1.26 (1.13-1.41)
Unknown 1,209 (18.6) 5,343 (14.2)

Total 6,477 (100.0) 37,467 (100.0)

* y* linear trend p<0.00001
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Table 3. Crude estimates of risk (OR-95%CI) of low birth weight according to history

of morbidity and obstetrical pathology

History Cases n (%) Controls n (%) OR (95%CI)
Previous morbidities
None 3,518 (54.3) 24,087 (64.3) 1
Arterial hypertension 614 ( 9.5) 1.627 ( 4.3) 2.58 (2.34-2.86)
Urinary tract infection 608 ( 9.4) 4.026 (10.7) 1.03 (0.94-1.14)
Cardiopathy 182 ( 2.8) 688 ( 1.8) 1.81 (1.53-2.15)
Others 885 (13.7) 4.646 (12.5) 1.30 (1.20-1.41)
Unknown 670 (10.3) 2.393 ( 6.4)

Previous obstetrical pathologies

None 4,263 (65.8) 28,995 (77.4) 1
Preeclampsia 521 ( 8) 1.826 ( 4.9) 1.94 (1.75-2.15)
Premature delivery 388 (16) 897 ( 2.4) 2.94 (2.6-3.33)
Others 561 ( 8.7) 2.866 ( 7.6) 1.33 (1.21-1.47)
Unknown 744 (11.5) 2.883 ( 7.7)

Total 6,477 (100.0) 37,467 (100.0)
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Table 4. Crude estimates of risk (OR-95%CI) of low birth weight according to the

characteristics of the current pregnancy.

Characteristics Cases n (%) Controls n (%) OR (95%CI)
Number of prenatal consultations
None 323 ( 5.0) 1,124 ( 3.0) 2.59 (2.26-2.95)
1-5 2,733 (42.2) 9,826 (26.2) 2.50 (2.36-2.66)
6 or more 2,450 (37.8) 22,051 (58.9) 1
Unknown 971 (15.0) 4,466 (11.9)
Initiation of prenatal care
None 348 ( 5.4) 1,228 ( 3.3) 1.85 (1.62-2.11)
(1-3 months) 1st trimester 1,646 (25.4) 10,760 (28.7) 1
(4-5 months) 2nd trimester 1,520 (23.5) 9,637 (25.7) 1.03 (0.96-1.11)
(6-8 months) 3rd trimester 1,058 (16.3) 6,779 (18.1) 1.02 (0.94-1.11)
Unknown 1,905 (29.4) 9,063 (24.2)
Premature rupture of membranes
Yes 1,463 (22.6) 5,067 (13.5) 1.89 (1.77-2.02)
No 4,747 (73.3) 31,034 (82.8) 1
Unknown 267 ( 4.1) 1.366 ( 3.6)
Evolution of blood pressure
Normal 3,994 (61.6) 29,928 (79.9) 1
Hypertension * 1,072 (16.55) 2,272 (6.06) 3.54 (3.26-3.83)
Unknown 1,411 (21.8) 5,267 (14.1)
Infections
No 4,742 (73.2) 30,754 (82.1) 1
Yes 309 ( 4.8) 1,406 ( 3.7) 1.43 (1.25-1.62)
Unknown 1,426 (22.0) 5,307 (14.2)
Hemorrhages
No 4,829 (74.6) 31,833 (84.9) 1
Yes 244 ( 3.7) 367 ( 1.0) 4.38 (3.7-5.18)
Unknown 1,404 (21.7) 5,267 (14.1)
Surgeries
None 4,975 (76.8) 31,945 (85.3) 1
Conization / cerclage 61 ( 0.94) 131 ( 0.35) 2.99 (2.18-4.10)
Others 32 ( 0.49) 83 ( 0.22) 248 (1.61-3.79)
Unknown 1,409 (21.5) 5,308 (14.2)
Total 6,477 (100.0) 37,467 (100.0)

* Systemic arterial hypertension/ Preeclampsia
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Table 5. Estimated adjusted risk (ORag. 95%CI) for low birth weight according to
multiple logistic regression analysis.

Associated Factors OR,g; 95% C1

Age (continuous variable) 1.01 1.00 - 1.02
BMI

Underweight (< 19.8) 1.72 1.52-1.93

Overweight (26.1 a 29.0) 0.93 0.76 - 1.13

Obesity (> 29.0) 0.73 0.58 - 0.91
Low education level (0-7 years of schooling) 1.29 1.13 - 1.47
Smoking beyond the 4th month of pregnancy 1.51 1.32 -1.72
Number of pregnancies

First 0.72 0.56 - 0.91

>3 0.97 0.82 -1.15
Previous cesarean sections 1.21 1.04 - 1.40

Number of living children

None 2.22 1.65 - 3.00

>4 0.82 0.67 - 1.01
Interdelivery interval

None (primiparas) 1.33 0.91 -1.95

1 -12 months 1.88 1.37 - 2.57

13 - 24 months 1.21 0.97 -1.50

> 37 months 1.35 1.10 - 1.65

Previous morbidities

Systemic Arterial Hypertension 1.74 1.38 - 2.18
Urinary tract infection 1.08 091 -1.29
Cardiopathy 2.21 1.64 - 2.99
Others 1.21 1.03 - 1.42
Obstetrical history
Preeclampsia 1.13 0.90 - 1.43
Previous premature delivery 2.36 1.84 - 3.03
Others 1.29 1.06 - 1.58
Prenatal care
Few prenatal consultations (0 - 5) 2.61 2.32-2.94
Late start of prenatal care (after the 3rd month) 1.22 1.14 - 1.46
No prenatal care 1.06 0.84 - 1.35
Data from present pregnancy
Premature rupture of membranes 1.97 1.74 - 2.23
High blood pressure 2.82 2.40 - 3.32
Infectious diseases in pregnancy 1.28 1.03 - 1.59
Prepartum hemorrhage 3.81 2.79 -5.18
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Abstract

Objective: To identify maternal and perinatal outcomes associated with the
occurrence of low birth weight.

Methods: A retrospective cohort study in a tertiary maternity hospital in the city
of Campinas, Brazil. Analysis of the database containing information on 43,944
liveborn infants delivered between 1986 and 2004 with low (n=6,477) and normal
(n=37,467) birth weight. Outcomes associated with low birth weight were
identified through crude and adjusted risk ratio (RR) and 95%CI with bivariate
and multivariate analysis. The main outcome measures were: onset of labor,
mode of delivery, indication for cesarean section; amount and characteristics of
amniotic fluid, intrapartum fetal heart rate pattern, Apgar score, somatic gestational
age, gender and congenital malformation.

Results: LBW infants showed more frequently signs of perinatal compromise
such as abnormal amniotic fluid (especially olygohydramnios), nonreassuring
patterns of fetal heart rate, malformation, lower Apgar scores and lower gestational
age at birth. They were associated with a greater risk of labor induction and
cesarean delivery, but lower risk of forceps.

Conclusion: There was a clear association between LBW and unfavorable
maternal and neonatal outcomes. This reinforces the importance of adequate
prenatal care and labor surveillance in high risk pregnancies, especially women

carrying growth restricted fetuses or presenting preterm labor.

Keywords: low birth weight; maternal outcomes; perinatal outcomes; prenatal

care; preterm.
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Introduction

Low birth weight (LBW) is a key issue in public health, especially for developing
countries. It is a result of preterm delivery or the birth of a growth restricted fetus
[9] and represents a major determinant of adverse health outcomes throughout
life, from infancy to adulthood. Along with prematurity, it is associated with
poorer indicators of child morbidity [25] and mortality [8]. There is even evidence
of its association with adverse health conditions later in life, such as coronary
disease, stroke, hypertension and type 2 diabetes [4]. Estimates of LBW rates
vary worldwide, from 3.1% to 13.3% [18]. The World Health Organization has
established a goal of reducing its incidence by one third in the next decade with
the objective of improving child mortality rates [25].

In the last decade increases in medically indicated labor induction and
cesarean delivery have resulted in rising rates of preterm birth (PTB). In the
United States alone this increase is estimated to be 45.1 per 1,000 between
1995-96 and 1999-2000 [13]. This temporal trend is also observed in developing
countries. Data from Latin America show a raise in PTB due to elective induction
and delivery by elective cesarean section from 10% in 1985-1990 to 18.5% in
recent years [5]. This trend might be responsible for an increase in preterm
deliveries, which ultimately leads to higher rates of LBW infants.

Many studies have accounted for the risk factors for preterm delivery and
for LBW [18, 22, 24, 26], as well as for neonatal outcomes. The short term
outcomes on antepartum, labor and postpartum care of LBW infants have not yet
been properly focused. There is no a general consensus that LBW fetuses are

more susceptible to fetal distress than normal weight, that there are differences
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in labor, labor induction and mode of delivery between them, that newborns are
prone to lower Apgar scores, and that there is a difference in gender between
LBW and normal weight newborns.

Oligohydramnios is a marker of fetal compromise [19] and it is independently
associated with a higher risk of small for gestational age (SGA) term newborns
[15]. Despite the fact that SGA newborns not necessarily have LBW, it is thought
that LBW infants are more frequently exposed in-uterus to olygohydramnios
than normal weight newborns.

Fetal heart rate monitoring is a cornerstone of antepartum surveillance in
high-risk pregnancies [23]. LBW is closely associated with preterm birth and heart
rate records of premature fetuses show decreased variability and little fluctuation
before 28 weeks [21]. Despite that, there is no general agreement that fetuses who
turn out to be LBW infants show more often non-reassuring or ominous heart
rate patterns than those with normal weight. In uterus passage of meconium is
also a sign of fetal compromise [25] and is associated with adverse perinatal
outcomes even for preterm/very LBW newborns (birth weight <1,500 grams) [11,
19]. Low Apgar scores at the first and the fifth minute are associated with increased
risk of neurologic sequel in term infants [1]. LBW infants also present an
increased risk of developing perinatal asphyxia [3]. In fact, birth weight has been
shown to be independently associated with birth asphyxia [14].

The mode of delivery of infants weighing less than 1,500 grams is
associated with perinatal outcomes. Cesarean is associated with increased rate
of bronchopulmonary dysplasia and vaginal delivery with increased ventricular

hemorrhage and higher mortality rates [17]. Vaginal breech delivery of premature
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infants is associated with increased neonatal mortality and morbidity (birth trauma,
birth asphyxia) [20]. On the other hand, some authors suggest that cesarean is a
safer route of delivery for extremely low birth weight infants [2].

It has been shown that infants with birth defects (either chromosomal or
structural abnormalities) are more likely to have LBW [7]. Gender also plays a
role in determining perinatal outcomes. Male fetuses are more likely to be delivered
prematurely than females and show worse morbidity and mortality rates [12]. Male
sex itself is considered an independent risk factor for poor pregnancy outcome [6].

In order to determine maternal and perinatal outcomes associated with
LBW in the peripartum period in a cohort of 43,944 births in a tertiary public

maternity in Campinas, Brazil, this current study was carried out.

Methods

A retrospective cohort study was carried out in a tertiary referral maternity
hospital located in a region of 5 million inhabitants in the city of Campinas, state of
Sao Paulo, Brazil. Information on all obstetrical hospitalizations in the institution
is systematically and prospectively collected from the women’s admission to
their discharge. The data are reviewed and corrected if necessary by a medical
supervisor prior to recording in an electronic database by a clerk.

A total of 52,136 records represent the number of deliveries at the
institution between January 1986 and December 2004. Out of those records,
8,192 were excluded as they corresponded to stillbirths, twins, birth weight
below 500 grams and above 4,000 grams and newborns whose birth weight was

ignored. The remaining 43,944 records of livebirths were then divided into two
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categories: 1) newborn infants with low birth weight (<2,500 grams) (6,477
cases; 14.7% of the population studied); and 2) newborn infants of normal
weight (from 2,500 to 3,999 grams). All the 43,944 cases fulfilling the selection
criteria were included in the cohort with the purpose of avoiding selection bias.

The following maternal outcomes were considered: onset of labor
(spontaneous, elective cesarean, induction), mode of delivery (vaginal cephalic,
vaginal breech, forceps, cesarean), indication for cesarean (acute fetal distress,
cephalopelvic disproportion, breech, other anomalous presentation, preeclampsia,
previous cesarean, placental abruption, other). The perinatal outcomes considered
were: characteristics of amniotic fluid (clear, meconium stained, hemorrhagic,
infectious), amount of amniotic fluid (normal, olygohydramnios, polyhydramnios), fetal
heart rate (normal, tachycardia, early and/or variable deceleration, late deceleration
and/or bradycardia), first and fifth minute Apgar score (7-10, <7), somatic gestational
age (=37 weeks, <37 weeks), gender (male, female) and congenital malformation
(with, without). For each variable with missing information, the correspondent
records were excluded when statistical analysis was performed.

Using the Epi Info version 6.04b, a bivariate analysis was initially carried
out where the outcomes were crossed with birth weight. The risk ratio (RR) and
95% confidence interval (95%CI) were calculated for the occurrence of outcomes
comparatively between low and normal birth weight infants. These results were
controlled by some confounding factors for the adjustment of the respective RR
(maternal age, schooling, body mass index, smoking and time of initiation of

prenatal care) using the logistic regression analysis with adjustment for RR. This
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was performed using the SAS software package, version 9.02. The study

protocol was approved by the Institutional Review Board prior to its initiation.

Results

The occurrence of LBW in this cohort was 14.7%. Bivariate analysis showed that
with respect to labor surveillance, LBW infants were more frequently delivered after
an induced labor or by elective cesarean section rather than after spontaneous
onset of labor. As fetuses they showed more frequently nonreassuring or ominous
heart rate patterns (tachycardia, bradycardia or late deceleration) compared with
fetuses originating normal weight newborns. The association between LBW and
early or variable heart rate decelerations was not significant. LBW infants were
also more frequently exposed to an abnormal amniotic environment (either
olygohydramnios or polyhydramnios) and hemorrhagic or infectious amniotic
fluid. The occurrence of meconium stained amniotic fluid was proportionally less
frequent among LBW fetuses (Table 1).

With respect to the mode of delivery, there was a greater risk of LBW
infants being born by cesarean (1.4 times higher) or vaginally in breech
presentation (4.7 times higher), compared to cephalic vaginal delivery. On the
other hand, they were protected from being delivered by forceps. For those
delivered by cesarean section, placental abruption, preeclampsia and acute fetal
distress appeared with a higher risk of indications for the procedure among LBW

(RR 9.45, 6.04, 2.25 times higher, respectively). Being LBW warranted
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protection against having a cesarean section indicated due to cephalopelvic
disproportion (80%) or a repeated cesarean (14%) (Table 2).

LBW infants had a higher risk of being preterm, female and given Apgar
scores below 7, especially at the fifth minute. They also had more frequently
congenital malformation than infants of normal weight (Table 3).

Multivariate analysis showed a positive association between LBW and
abnormal amount of amniotic fluid and also that LBW-exposed newborns are
lesser associated with non-clear AF. LBW infants showed more often as fetuses
abnormal heart rate patterns during labor in comparison with fetuses that turned
out to be normal weight infants. Women giving birth to LBW had also a higher
risk of elective cesarean delivery or labor induction. LBW infants were at a
higher risk of being delivered vaginally on breech presentation or by cesarean
section, whereas with a lower risk of forcipes. LBW was also independently
associated with both first and fifth minutes Apgar scores <7, preterm (<37

weeks), female sex and malformation (Table 4).

Discussion
LBW infants showed more frequently signs of perinatal compromise such as
abnormal amounts of AF (especially olygohydramnios), nonreassuring patterns
of fetal heart rate, malformation, lower Apgar scores and lower gestational age
at birth. They were associated with a greater risk of labor induction and
cesarean delivery, but were protected against forceps.

In the last decades there has been a trend of a more interventionist

obstetric practice. Increases in medically indicated labor induction and elective
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cesarean delivery have resulted in rising rates of PT birth [13], which possibly
leads to higher rates of LBW infants. In this cohort LBW infants were 2.4 times
more frequently delivered by cesarean section and 1.5 times more frequently
delivered after labor induction than normal weight infants, what is in accordance
with a more interventionist approach in the management of women presenting
preterm labor or expecting growth restricted fetuses. Interestingly, there is
evidence that preterm infants born after spontaneous onset of labor show lower
mortality rates. It should be noted, however, that as spontaneous preterm labor
is the most frequent subtype of preterm birth, it is responsible for one half of the
general preterm mortality [5].

As pointed out by Goldenberg and Culhane (2007), LBW is the result of
either the delivery of a preterm or a growth restricted fetus. In this population it
was found that LBW newborns were over 20 times more at risk of being preterm
(<37 weeks) than normal weight newborns. The interpretation of fetal heart rate
patterns of preterm fetuses is more difficult because of decreases in variability
and little rate fluctuation before 28 weeks [21], yet fetal heart rate monitoring is
still used in fetal surveillance in preterm labor. In this population LBW was
associated with a greater risk of unreassuring patterns of fetal heart rate in
comparison to normal weight.

The correct determination of gestational age at birth for all cases of this
population could not be completely assured. This possible limitation was the
reason why de proportions of preterm and small for gestational age were not
determined among the babies of this cohort. This would probably improve the

way the association with risk factors and outcomes could be analyzed.
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The mode of delivery is associated with perinatal outcomes of LBW
infants [20]. Over the last years cesarean section has replaced vaginal birth as
the preferable route of delivery of breech fetuses as the result of adverse
perinatal outcomes associated with the latter [10]. This is also so for preterm
and growth restricted fetuses since vaginal delivery of LBW newborns is
associated with higher mortality and morbidity rates [17]. Despite that, LBW
infants in this cohort were 4.7 times more frequently delivered vaginally on
breech than those with normal birth weight, reflecting the fact that most of this
cohort refers to a period prior to the evidence of better perinatal outcomes after
cesarean sections for breech fetuses. On the other hand, they had 42% less
forceps delivery than those with normal weight, what seems reasonable
considering their lower weights.

Although some authors suggest that amniotic fluid is a weak predictor of
poor perinatal outcome [19], oligohydramnios is still considered as a marker of fetal
compromise. In accordance with findings by Locatelli et al. (2004), olygohydramnios
was found to be 4 times more frequent in infants exposed to LBW. Kolatat et al.
(2000) investigated a cohort of high risk pregnancies in a developing country
and found that abnormal fetal heart rate, thick meconium and premature delivery
were all risk factors for perinatal asphyxia, but only birth weight was significantly
associated with this adverse outcome. In this cohort it was found that classical
markers of adverse perinatal outcome, including asphyxia, such as ominous patterns
of fetal heart rate, hemorrhagic or infectious amniotic fluid and lower Apgar scores
were more frequently observed in LBW infants. Interestingly, LBW exposed infants

seemed to be protected against meconium stained amniotic fluid, which was
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confirmed by the multiple regression analysis. This finding could be associated
with a higher proportion of preterm among these LBW babies, but unfortunately
this information was not available.

Previous studies have pointed male sex as an independent risk factor for
general adverse pregnancy outcome, such as premature rupture of membranes,
preterm, neonatal morbidity, fetal and neonatal death [6, 12]. However in this
cohort LBW was associated with female sex, what is also found by the majority
of previous studies. This might be due to the greater weight at lower gestational
age of male newborns compared to females and to the fact that women expecting
males have higher rates of gestational diabetes and fetal macrosomia [6]. In
accordance with data from Dolan et al. [7], LBW was found to be associated with
congenital malformation, as LBW infants were 3 times at risk of presenting it.

Another limitation of this study that must be addressed is the lack of
reliable data on major perinatal outcomes, such as perinatal asphyxia, blood cord
pH, neonatal resuscitation and neonatal morbidities. As a matter of fact those
information were available in the database, but considering the long time period
this population was enrolled and different sets of criteria or procedures adopted
on neonatal assistance, these variables were considered not being consistently
homogeneous to be evaluated.

There was a clear association between LBW and unfavorable maternal
and neonatal outcomes. LBW infants showed more frequently signs of perinatal
compromise (abnormal amounts of AF, nonreassuring patterns of fetal heart
rate, malformation, lower Apgar scores and lower gestational age at birth), and were

associated with a greater risk of cesarean delivery. This reinforces the importance of
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adequate labor surveillance in high risk pregnancies, especially women carrying
growth restricted fetuses or presenting preterm labor. In fact it could be said that
a more strict attention should be paid on prenatal assistance as a whole, for it is

during prenatal care that the risk factors for LBW are identified.
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Table 1. Crude estimates of risks (RR and 95%CiI) for labor outcomes according

to birth weight

Low birth

Normal birth

Outcomes weight (%) weight (%) RR (95%Cl)

Amniotic fluid (AF)
Clear 5,012 (77.4) 28,369 (75.7) 1.00
Meconium 834 (12.9) 7,712 (20.6) 0.67 (0.62-0.71)
Hemorrhagic 156 ( 2.4) 169 ( 0.5) 5.10 (4.11-6.32)
Infectious 123 ( 1.9) 108 ( 0.3) 6.32 (4.89-8.16)
Unknown 352 ( 5.4) 1,109 ( 3.0)

AF volume
Normal 5,113 (78.9) 34,297 (91.5) 1.00
Oligohydramnios 749 (11.6) 1,104 ( 2.9) 410 (3.75-4.48)
Polyhydramnios 147 ( 2.3) 444 ( 1.2) 2.19 (1.82-2.63)
Unknown 468 ( 7.2) 1,622 ( 4.3)

Fetal heart rate (FHR)
Normal 4,481 (69.2) 30,687 (81.9) 1.00
Tachycardia (>160) 124 ( 1.9) 273 ( 0.7) 3.05 (2.48-3.77)
Early/variable decelaration 345 ( 5.3) 2,164 ( 5.8) 1.09 (0.97-1.21)
Late decelaration/bradycardia 1,010 (15.6) 3,079 ( 8.2) 2.02 (1.89-2.15)
Unknown 517 ( 8.0) 1,264 ( 3.4)

Onset of labor
Spontaneous 3,915 (60.4) 29,282 (78.2) 1.00
Elective Cesarean section 1,580 (24.4) 3,906 (10.4) 2.44 (2.32-2.57)
Induction 883 (13.6) 3,834 (10.2) 1.59 (1.49-1.70)
Unknown 99 ( 1.5) 445 ( 1.2)

Total 6,477 (100.0) 37,467 (100.0)
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Table 2. Crude estimates of risks (RR and 95%CI) for delivery outcomes

according to birth weight

Low birth weight Normal birth

Outcomes (%) weight (%) RR (95%Cl)

Way of delivery
Cephalic, vaginal 2,774 (42.8) 19,561 (52.2) 1.00
Breech, vaginal 126 ( 1.9) 181 ( 0.5) 4.74 (3.79-5.93)
Forceps 423 ( 6.5) 5,801 (15.5) 0.58 (0.53-0.63)
Cesarean 3,116 (48.1) 11,668 (31.1) 1.42 (1.38-1.46)
Unknown 38 ( 0.6) 256 ( 0,7)

Total 6,477 (100.0) 37,467 (100.0)

Indication for Cesarean
Acute fetal distress 1,339 (43.0) 3,307 (28.3) 2.25 (2.13-2.38)
CPD 36 (1.2) 1,345 (11.5) 0.20 (0.14-0.28)
Breech 299 ( 9.6) 1,039 ( 8.9) 1.93 (1.71-2.18)
Preeclampsia 387 (12.4) 405 ( 3.5) 6.04 (5.28-6.90)
Previous Cesarean 328 (10.5) 2,726 (23.4) 0.86 (0.78-0.96)
Placental abruption 127 ( 4.1) 91 ( 0.8) 9.45 (7.24-12.34)
Other 600 (19.2) 2,755 (23.6) 1.44 (1.33-1.56)

Total 3,116 (100.0) 11,668 (100.0)
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Table 3. Crude estimates of risks (RR and 95%CI) for neonatal outcomes

according to birth weight

Low birth weight Normal birth
Outcomes (%) weight (%) RR (95%Cl)
1* min Apgar score
7-10 4,529 (70.0) 33,476 (89.3) 1.00
7 1,681 (25.9) 3,263 (8.7) 3.05 (2.89-3.21)
Unknown 267 (4.1) 728 (1.9)
5" min Apgar score
7-10 5,721 (88.3) 36,333 (97.0) 1.00
<7 510 (7.9) 440 (1.2) 6.84 (6.04-7.75)
Unknown 246 (3.8) 694 (1.8)
Somatic gestational age
>37 weeks 2,416 (37.3) 31,971 (85.3) 1.00
<37 weeks 2,911 (45.0) 1,030 (2.7) 17.51 (16.41-18.68)
Unknown 1,150 (17.7) 4,466 (11.9)
Sex
Male 2,829 (43.7) 17,908 (47.8) 1.00
Female 3,009 (46.4) 16,691 (44.5) 1.07 (1.04-1.10)
Unknown 639 (9.9) 2,868 (7.7)
Malformation
Without 4,984 (76.9) 31,967 (85.3) 1.00
With 291 (4.5) 580 (1.5) 3.10 (2.70-3.55)
Unknown 1,202 (18.6) 4,920 (13.1)
Total 6,477 (100.0) 37,467 (100.0)
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Table 4. Adjusted risk ratio (RRagj and 95%CI) for maternal and perinatal

outcomes from low birth weight by multiple logistic regression analysis*

Outcomes RRa4i (95%Cl)

Amniotic fluid (AF)

clear 1.00

non-clear 0.79 (0.71-0.88)
AF amount

normal 1.00

abnormal 3.21 (2,77-3.71)
Fetal heart rate

normal 1.00

abnormal 1.97 (1.75-2.22)
Onset of labor

spontaneous 1.00

elective cesarean 2.27 (2.03-2.53)

induction 1.62 (1.43-1.84)
Mode of delivery

spontaneous 1.00

breech 4.69 (3.18-6.91)

forceps 0.62 (0.54-0.72)

cesarean 1.38 (1.29-1.48)
1% minute Apgar score

7t010 1.00

<7 2.73 (2.46-3.04)
5™ minute Apgar score

7t010 1.00

<7 6.69 (5.32-8.42)
Somatic gestational age

= 37 weeks 1.00

< 37 weeks 20.80 (18.39-23.51)
Sex

male 1.00

female 1.08 (1.02-1.16)
Malformation

without 1.00

with 2.86 (2.24-3.64)

* Results controlled by confounding factors: maternal age, schooling, body mass index, smoking and
time of initiation of prenatal care
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5. Discussao Geral

A busca por melhores resultados maternos e perinatais tem levado a um
maior intervencionismo na pratica obstétrica atual, com conseqliente aumento
na incidéncia de prematuridade, um fendmeno global. E possivel supor que este
aumento, somado aos avangos na assisténcia perinatal, esteja associado a uma
maior incidéncia de RN de baixo peso (Petrou et al., 2001; Kramer, 2003). De
fato, o BP continua sendo o determinante mais importante de desfechos adversos
na infancia e até mesmo na vida adulta e, por esta razao, alvo de metas da
Organizagdo Mundial de Saude. No ano de 2003 a prematuridade e o BP
constituiram-se na terceira causa mais frequente de morte infantil nos Estados
Unidos (Heron e Smith, 2007). Neste contexto, a identificacdo dos determinantes do

BP, em especial aqueles modificaveis, é tema de destaque na Obstetricia atual.

Dados da OMS mostram que 95,6% dos nascimentos de criangas de baixo
peso acontecem nos paises em desenvolvimento, onde a sua incidéncia pode ser
tao alta como 16,5%, mais do dobro daquela dos paises desenvolvidos. Segundo o

Ministério da Saude, no ano de 2004 a proporcao de nascidos vivos com BP no
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Brasil foi de 8,24% e na Regido Metropolitana de Campinas, 9,05% (Brasil, 2004). A
prevaléncia de BP na populagéo deste estudo foi estimada em 14,7%, o que talvez
se deva ao fato da amostra ser proveniente de um servico terciario de referéncia que
concentra o atendimento de gestacdes de alto risco, as quais freqientemente
resultam no nascimento de crianga de BP. Existem evidéncias de que nos paises
em desenvolvimento a contribuicdo para o baixo peso deva-se mais a RCF que a
prematuridade (Kramer, 2003). Neste estudo, 45% dos nascimentos de BP
associaram-se a prematuridade, porém nao foi possivel estimar a real propor¢ao da

associagao a RCF devido a limitagdo dos dados referentes a idade gestacional.

Juntamente com a prematuridade, o BP é responsavel por elevados custos
econdmicos. Ha estimativas de que os gastos da admissao hospitalar destes
pacientes no ano de 2001 nos Estados Unidos tenham totalizado mais de 5 bilhdes
de ddlares, o que representou 47% dos gastos com internagbes pediatricas naquele
pais (Russell et al., 2007). Mesmo apds a alta hospitalar, criangas nascidas com
baixo peso, especialmente aquelas com extremos de peso, continuam a onerar
significativamente tanto os sistemas de saude quanto o orgamento familiar, sem
contar as consequéncias clinicas a longo prazo associadas ao BP e a

prematuridade (Petrou et al., 2001).

Em estudo de caso-controle em uma populagao constituida por 17.000
mulheres que deram a luz no mesmo servigo entre os anos de 1979 e 1991, Passini
Junior (1992) selecionou 5.236 sujeitos, dividindo-os em dois grupos: casos
(1.309 mulheres que deram a luz RN com baixo peso, entre 1.500 e 2.499q); e

controles (3.927 mulheres que deram a luz RN com peso entre 2.500 a 4.000g9).
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O grupo de casos foi novamente dividido em dois grupos: recém-nascidos de BP ao
termo e prematuros. A analise de 32 variaveis gestacionais e pré-gestacionais
(possiveis fatores de risco) comparativamente entre casos e controles mostrou que,
pela andlise univariada, antecedentes de aborto, infecgéo, ITU e polidramnio
associaram-se significativamente ao BP prematuro; auséncia de companheiro,
baixa escolaridade, auséncia de pré-natal, alcoolismo prévio a gestacao,
nuliparidade, sifilis e feto do sexo feminino associaram-se ao BP ao termo.
Ainda por esta analise, associaram-se significativamente ao BP ao termo e
prematuro: tabagismo, intervalo interpartal < 12 meses, antecedentes de cesarea,
parto prematuro, natimorto, patologias clinicas, <6 consultas de pré-natal, estatura
materna <155cm, peso habitual <50kg, peso ao final da gravidez <60kg, ganho
ponderal <6kg, amniorrexe prematura, oligodmnio, hipertensao arterial crénica,

pré-eclampsia, hemorragia ante-parto, placenta prévia e malformacéo fetal.

Associaram-se ao BP prematuro, pela analise multipla, amniorrexe
prematura, volume anormal de liquido amnidtico (LA), baixa estatura materna,
antecedente de parto prematuro, hipertensao arterial e auséncia de pré-natal.
Associaram-se ao BP ao termo: volume anormal de LA, peso no inicio da
gestacao <60kg, diferenga ponderal <6kg, antecedente de parto prematuro, placenta
prévia, infecgdo na gestagdo, RN feminino. As variaveis idade materna, alcoolismo
durante a gravidez e inicio do pré-natal apos o 6° més de gestagdo ndo se

associaram ao BP.

Os achados da analise multipla do presente estudo que vao ao encontro

dos dados de Passini Junior (1992) sdo: amniorrexe prematura, volume anormal
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de LA, baixo peso materno pré-gestacional (embora neste estudo tenha sido
utiizada a composicdao IMC para classificagdo de baixo peso materno),
antecedentes de hipertensao arterial e parto prematuro. Em que pesem as
diferengcas metodoldgicas entre os estudos, pode-se dizer que os achados de
ambos apresentam resultados semelhantes, o que nao constitui exatamente

surpresa, visto que as populagdes sido parcialmente superponiveis.

Pode-se dizer que o BP tem etiologia multifatorial, cujos determinantes
correlacionam-se entre si. Segundo Kramer (2003), os principais determinantes de
BP nos paises em desenvolvimento relacionados ao componente prematuridade
sdo, em ordem decrescente de importancia: infecgdo genital, gestagao multipla,
hipertensdo gestacional, baixo IMC pré-gestacional, incompeténcia istmo-
cervical e antecedente de parto prematuro. Os relacionados a RCF sao: baixa
ingesta caldrica, baixo ganho ponderal na gestacéao, baixo IMC pré-gestacional,
baixa estatura, malaria (nas areas endémicas), tabagismo e primiparidade. Na
populacdo do presente estudo, representativa de um pais em desenvolvimento,
as infecgdes na gestacao (sem especificagao da sua natureza) e baixo IMC pré-
gestacional aumentaram o risco de BP em 28% (OR 1,28; IC95% 1,03-1,59) e
72% (OR 1,72; 1C95% 1,52-1,93), respectivamente. Entretanto, os fatores que
mais se associaram ao BP foram hemorragia ante-parto (OR 3,81; 1C95% 2,79-
5,18), elevacdo da pressao arterial na gestacdo atual (OR 2,82; IC95% 2,40-3,32),
menos que 5 consultas de pré-natal (OR 2,61; IC95% 2,32-2,94) e antecedente
de parto prematuro (OR 2,36; IC 95% 1,84-3,03). Tabagismo além do 4° més de

gestagdo aumentou o risco de BP em 51% (OR 1,51; IC95% 1,32-1,72).
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Teoricamente, todos estes fatores sdo modificaveis, seja através de
intervencgéo pré-natal ou mesmo pré-conceptual. Mulheres que vivem em condi¢des
sécio-econdmicas desfavoraveis, como uma parcela da populagédo atendida no
CAISM, costumam agregar varios fatores de risco que competem para o BP,
desde desnutricdo e baixo nivel educacional até gravidezes nao planejadas e
sucessivas. A estes determinantes acrescentam-se estresse psico-social crénico e

menor acessibilidade aos servigos de saude.

Em uma revisdo de estudos epidemioldgicos, Valero de Bernabé et al.
(2001) dividiram os fatores de risco para BP em varias categorias. Entre os fatores
sécio-demograficos, extremos de idade materna (entre 15-19 e 35-40 anos),
raga negra, peso pré-gestacional <45kg, auséncia de companheiro, baixo nivel
educacional e econdmico, tabagismo, consumo de cafeina, alcool, cocaina e
algumas exposigbes ambientais (radiacdo ionizante, organoclorados, nitratos)
associaram-se ao BP. Na populacao do presente estudo, idade, baixo peso pré-
gestacional, baixa escolaridade e tabagismo associaram-se independentemente ao
BP, enquanto auséncia de companheiro mostrou associacdo apenas na analise
bivariada. Das morbidades pré-gestacionais apontadas na revisdo, apenas
hipertensado arterial crbnica e cardiopatia foram avaliadas no atual estudo e
mostraram-se fatores de risco independentes para BP, especialmente a segunda.
Com relagao aos antecedentes obstétricos, Valero de Bernabé et al. apontaram
primiparidade como fortemente associada ao BP, seja por sua contribuigdo para
RCIU ou para parto pré-termo. De fato, no presente estudo, o parto do primeiro

filno esteve associado a um risco mais elevado para baixo peso ao nascimento
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(OR 1,30; 1C95% 1,21-1,40). J& com relagdo ao numero de gestagdes, na analise
multipla primigestas mostraram-se protegidas para BP (OR 0,71; 1C95% 0,56-
0,91). Confirmando dados da revisdo de literatura, mulheres que pariram mais
vezes tiveram maior risco para BP (P2 a P4 OR 1,07; IC95% 1,00-1,16; P=5 OR
1,22; 1C95% 1,09-1,37), assim como aquelas com antecedente de abortamentos,
embora o risco para esta variavel tenha sido significativo apenas na analise
bivariada. Também o intervalo interpartal curto mostrou-se determinante para BP,

em concordancia com os achados da referida revisdo.

Das intercorréncias na gestagcédo atual, elevacdo da pressao arterial,
hemorragia e infecgbes foram fatores de risco neste estudo e na revisdo. Baixo
IMC materno e ingesta caldrica insuficiente sdo fatores de risco para BP.
Embora nesta populacdo ndo tenham sido avaliados demais aspectos nutricionais
maternos, baixo peso pré-gestacional associou-se significativamente ao BP,
enquanto obesidade foi fator protetor para este desfecho. Isso talvez se deva a
associagdo de obesidade com estados hipergligémicos na gestacédo, que

favorecem o ganho de peso por parte do feto.

N&o ha duvida de que uma assisténcia pré-natal adequada esteja associada
a melhores resultados neonatais, inclusive a diminuicado na ocorréncia de BP.
De fato este estudo mostrou isso, pois tanto o seu inicio tardio quanto o
comparecimento a poucas consultas associaram-se ao BP. Nao se deve deixar de
considerar, entretanto, que na pratica o parto pré-termo antecipa o fim do pré-natal.
Isso pode determinar o comparecimento a um menor numero de consultas, o que

poderia representar um viés na analise do risco associado a esta variavel.
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Existem varios outros importantes determinantes de BP que n&o foram
avaliados nesta populacdo. Raga, situagdo socio-econdmica, trabalho, pratica de
exercicios fisicos, estresse psiquico, exposicdes ambientais, outras morbidades
maternas (nefropatia, diabetes, pneumopatias, trombofilias, auto-imunidade, doencga
periodontal, entre outras), isolada ou conjuntamente, mostraram associagéo ao BP,
quer seja por aumentar o risco de prematuridade ou pela sua associacao com RCF.
A implementacgao destas avaliagées nas gestantes atendidas no CAISM poderia

contribuir para a producao de evidéncias cientificas Uteis para o seu enfrentamento.

A analise dos dados da coorte estudada mostra associacao clara entre BP
e resultados maternos e perinatais desfavoraveis. BP associou-se a sinais de
comprometimento perinatal (oligoamnio, freqléncia cardiaca fetal de padrao suspeito,
malformacao, baixos indices de Apgar e prematuridade) e a maior risco de indugao
de parto e cesariana. Ainda que, gragas aos avangos na assisténcia perinatal, tenha-
se observado melhora no prognéstico das criangas nascidas com BP, acredita-se
que a melhor estratégia para seu combate seja a prevencgéao primaria (Valero de
Bernabé et al., 2004). Nao obstante, apesar das intervencdes sobre os fatores de
risco para BP passiveis de modificagdo visando a diminuicdo da sua ocorréncia, tem-
se conseguido pouco éxito na sua prevengao (Kramer, 2003). Sua incidéncia tem
aumentado em alguns paises, inclusive no Brasil (Petrou et al., 2001; Brasil, 2007)
e continua sendo a segunda causa de mortalidade perinatal, atras apenas da
prematuridade (Valero de Bernabé et al., 2004). Portanto, € preciso redobrar a atengéo
aos seus determinantes e suas inter-relagdes, a maioria identificavel no pré-natal,

para que se possa verdadeiramente alcancar as metas preconizadas pela OMS.
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6. Conclusao Geral

Dentre os fatores avaliados neste estudo, aqueles que mais fortemente e de
forma independente associaram-se ao baixo peso foram, em ordem decrescente de
importancia, a ocorréncia de hemorragias durante a gestacao, elevagao da pressao
arterial na gestacédo atual (independentemente da sua etiologia/classificagao),
poucas consultas de pré-natal (<5), antecedente de parto prematuro, cardiopatia
materna, amniorrexe prematura, intervalo interpartal < 12 meses, antecedente de
hipertensao arterial cronica, baixo peso materno pré-gestacional, habito de fumar
além do 4° més de gestacgao, intervalo interpartal = 37 meses, baixa escolaridade,
doencgas infecciosas na gestagao, inicio tardio do pré-natal (apdés o 3° més),
antecedente de cesarea e idade materna. Obesidade materna pré-gestacional e

estar gravida pela primeira vez mostraram-se fatores protetores para baixo peso.

Pode-se observar uma relagao clara entre baixo peso ao nascimento e
desfechos maternos e neonatais desfavoraveis. Mulheres que deram a luz RN de
BP tiveram risco aumentado para indugao de parto (1,6 vezes) e cesarea (2,3

vezes mais para cesarea eletiva e 1,4 vezes mais para cesarea de emergéncia).
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Recém-nascidos de baixo peso estiveram mais associados a sinais de
comprometimento perinatal que os nascidos com peso normal. Mostraram risco
4 vezes maior para oligoamnio; quase 2 vezes mais padroes suspeitos de
freqUéncia cardiaca fetal; maior risco para indices de Apgar <7 (2,7 vezes mais
no 1° minuto e 6,7 vezes no 5° minuto); risco significativamente maior para
prematuridade (20,8 vezes); risco 2,8 vezes maior para malformagao congénita.
Estes fatos reforcam a importancia de uma rigorosa vigilancia durante o
trabalho de parto de gestantes de alto risco, especialmente em mulheres que

evoluem para trabalho de parto pré-termo ou cujos fetos desenvolvam RCF.

O baixo peso ao nascimento representa uma condicdo que traz
repercussdes significativas aos servigos de saude, especialmente nos paises
em desenvolvimento, onde sua prevaléncia € muito maior e 0s recursos mais
escassos. As repercussdoes vao além da questdo da saude, uma vez que
acarretam elevados custos econémicos e sociais e afetam as futuras geragoes.
Dentre os determinantes de BP, varios sdo evitaveis ou modificaveis. De fato,
maior atencdo deve ser prestada no pré-natal como um todo, pois € durante
este periodo que os fatores de risco para BP podem e devem ser identificados e
corrigidos visando a diminuigdo da ocorréncia deste desfecho desfavoravel e o

combate do que pode ser considerada uma epidemia silenciosa.
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8. Anexos

8.1. Anexo 1 - Ficha Obstétrica original para a coleta de dados
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CODFICACAD DE DADOS SOBRE EVOLUGAD DO TRABALHO DE PARTO
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8.2. Anexo 2 — Carta de aprovacao do projeto pelo CEP

FACULDADE DE CIENCIAS MEDICAS
COMITE DE ETICA EM PESQUISA

% woww feme unicampbr/pesquisadetica/index, hitml

CEP, D&/AT707T,
{Cirupo 1113

PARECER CEP: N 371/2007 {Este n” deve ser citado nas correspondéncias referente a este projeto).
CAAE: 0284.0.146.000-07

- IDENTIFICACAOQ:

PROJETC: “FATORES DE RISCO E COMPLICACOES ASSOCIADAS AQ BAIXO
FESO AOQ NASCIMENTO™,

PESQUISADOR RESPONSAVEL: José Guilherme Cecatti.

INSTITUICACQ: CAISM / UNICAMP.

ﬁPRESENTACﬁ.O ADCEP; 06/06/2007

APRESENTAR RELATORIO EM: 26/06/08 (& liei encontracse e sife acimak,

I - OBJETIVOS

Avaliar os fatores de risco associados ao baixe peso ao nascimento ¢ seus resuliados ¢
complicagdes maternas ¢ perinatais.

OBJETIVOS ESPECIFICOS:
* Identificar os fatores de risco associados ao baixo peso: caracieristicas demogrificas maternas,
historia obstétrica, saide materna/antecedentes maternos, antecedentes obstétricos, fatores
relacionados & assisténcin pré-natal atual. habitos de vida {tabagismo) e as complicagies da
eravidez atual:
¥ Avaliar os resultados e complicagdes maternos no parto & puerpério que possam  cstar
associados com o baixo peso ao nascimento: rotura de membranas. quantidade e estado do
liquido ovular. freqiiéncia cardiaca fetal, uso de ocilocina, forma de inicio do trabalho de parto,
lipo de parto. apresentagio fetal, ocorréncia de hemorragia, infecgdes. condigiio materna na alta,
necessidade de procedimentos cirirgicos, dias de internagiio:
* Avaliar os resultados e complicagdes neonatais que possam estar associados com o baixo peso
a0 nascimento; necessidade de ressuscitagio do RN, peso do RN, indice de Apgar de 1? 37 min.
idade gestacional pelo método de Capurro, sexo do RN, presenca de malformagio congénita,
morbidade neonatal ou causa de morte, estado do BN na alta ¢ o ntimero de dias de internagio do
M.

I - SUMARIO

Introdugio: O baixo peso ao nascimento constitui-se preocupaciio em satde piblica
devido ao dnus ccondmico e social que as suas conseqiiéneias acarretam, tanto a curto quanto a
longo prazo. Justificativa: O estudo das complicacdes perinatais associadas ao baixo peso e de
seus latores de risco pode fornecer subsidios para o seu enfrentamento. sgja atraviés da aplicagiio
de medidas preventivas primérias ¢ secundarias ou por oricntagdes de politicas de sadde piblica
que visem i promogio de atengdo pré-natal adequada. Objetivos: Avaliar os fatores de risco
associados baixo peso ao nascimento e seus resultados e complicagdes maternas e perinatais.

Comité de Etica cm Pesqiviza - USTOAU P e
Ruaz Tessilia YVieirs e O amarpn, 126 FUmgES0di) 35218034

aind Postal G111 I \,‘\_ QI 35T1-7187

EIELATE Campinas — S0 |.{\-|:|’rE'I:'-.-||1.|mi|.-;nmi:-.ln'
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FACULDADE DE CIENCIAS MEDICAS
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% www fom.unicamp. br/pesguisafeticalindex_html

Métodos: O componente a abordar os fatores associados ao parto de recém-nascido de baixo
peso tem o desenho de um estudo de caso-controle. enquanto o componente que investigara os
resultados ¢ complicagdes associados ao baixo peso tem o desenho de um estudo de corte. Serdio
coletadas informages sobre cerca de 45 mil partos realizados na instituicfio, armarenadas em
um banco de dados informatizado do CAISM. Serdio consideradas todas as gestacdes acima de
200 semanas de idade gestacional, cujos recém nascidos (RN) tiverem informagéio sobre peso ao
nascimento disponivel e serdio excluidos os casos de natimortos e gestagdes multiplas. Os recém
nascidos serfio divididos em dois grupos: 1.RN de baixo peso, com peso ao nascimento inferior a
2,500 gramas; ¢ 2.RN de peso normal, maior ou igual a 2,500 gramas. Inicialmente serd avaliada
a prevaléncia dos possiveis fatores de risco comparativamente entre casos (baixo peso) e
controles, calculando-se o OR e IC95%,. Posteriormente serd também caleulada a incidéncia
comparativa de complicagfes maternas ¢ perinatais de acordo com a presenga de baixo peso,
estimando-se as razdes de riscos 1C93%. Andlise de regressio logistica maltipla serd também
realizada para ambas abordagens,

Palavras-chave: baixo peso, falores de risco, resultados e complicacies maternas e
neonatais,

IV - COMENTARIOS DOS RELATORES

Trata-se de um projeto de mestrado bem delineado onde o autor pretende analisar dados

de um banco contendo informagdes de cerca de 45.000 parios. A metodologia & adequada, ¢ estd

~descrita de forma clara e objetiva, Os aspectos éticos estiio adequados, havendo solicitagio de

dispensa do Termo de Consentimento Livre e Esclarecido. O projeto de pesquisa em questiio
preenche todos os requisitos necessdrios para a aprovagiio.

V - PARECER DO CEP

O Comité de Etica em Pesquisa da Faculdade de Ciéncias Médicas da UNICAMP, apos
acatar 0s parcceres dos membros-relatores previamente designados para o presente caso ¢
atendendo todos os dispositivos das Resolugdes 196/96 ¢ complementares., resolve aprovar sem
restrigdes o Protocolo de Pesquisa. bem como ter aprovado o Termo do Consentimento Livre e
Esclarecido, assim como todos os anexos incluidos na Pesquisa supracitada,

O contelido ¢ as conclusdes aqui apresentados sio de responsabilidade exclusiva do
CEF/FCM/UNICAMP e ndo representam a opiniio da Universidade Estadual de Campinas nem
a comprometem.

VI - INFORMACOES COMPLEMENTARES

0 sujeito da pesquisa tem a liberdade de recusar-se a participar ou de retirar seu
consentimento em qualquer fase da pesquisa. sem penalizagiio alguma e sem prejuizo ao seu
cuidado (Res. CNS 196/96 - Item 1V.1.1) e deve receber uma copia do Termo de Consentimento
Livre ¢ Esclarecido, na integra, por ele assinado (Item 1V _2.d).

Pesquisador deve desenvolver a pesquisa conforme delineada no protocolo aprovado e
descontinuar o estudo somente apds analise das razies da descontinuidade pelo CEP que o
aprovou (Res. CNS Item 1IL.1.2), exceto quando perceber risco ou dano nio previsto ao sujeito

Crmitd de Etica em Pesguaisa - UNICAMP

Wuas Tesadlia ¥ieira de Camaran, |26 FONE (119 3520 .89 3,

Cadna Postal 6111 FAYN 9 35212157

LIORIATT Campings - 517 ceplerfem, nnicampbr
2

Anexos 93



FACULDADE DE CIENCIAS MEDICAS
COMITE DE ETICA EM PESQUISA

% ww e femeimicamp, br/pesquisadeticalindes, him|

participante ou quando constatar a superioridade do regime oferecido a um dos grupos de
pesquisa ([tem V.3.),

O CEF deve ser informado de todos os efeilos adversos ou fatos relevantes que alterem o
curso normal do estudo (Res. CNS ltem V.4.). E papel do pesquisador assepurar medidas
imediatas adequadas frente a evento adverso grave ocorrido (mesmo que tenha sido em outro
centro) e enviar notificagio ao CEP e & Apgéneia Nacional de Vigilineia Sanitaria — ANVISA —
junto com seu posicionamenta,

Eventuais modificagdes ou emendas ao protocolo devem ser apresentadas ao CEP de
forma clara e sucinta, identificando a parte do protocolo a ser maodificada e suas justificativas.
Em cazo de projeto do Grupo [ ou IT apresentados anteriormente 4 ANVISA, o pesquisador ou
patrocinador deve envid-las também & mesma junto com o parecer aprovatorio do CEP. para
serem juntadas ao protocolo inicial (Res. 251797, Item 111.2.¢)

Relatdrios parciais e final devem ser apresentados ao CEP. de acordo com os prazos
estabelecidos na Resolucdo CNS-MS 196/94,

VII- DATA DA REUNIAQ
Homologado na VI Reunifio Ordindria do CEP/FCM. em 26 de junho de 2007.
AAf<
Profa. Dra. Carmen gilvia Bertuzzo

PRESIDENTE DO COMITE DE ETICA EM PESQUISA
FCM / UNICAMP

Coemité de Eice em Peaqguebss - | 104 MP

Hia: Tessdlis Viclea de Camaceo, 126 FONE (149 3521 -8%34

Caivn Fosial G111 FAXN 0Py 3521-TI47

[30ELATE Camphias - 51° cepfem.unica mp. b
B
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