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RESUMO

A relacdo mae-bebé € um complexa interagao entre dois individuos que pode
trazer consequéncias no desenvolvimento infantil a longo prazo e aumentar o risco
de psicopatologias. Alguns comportamentos maternos parecem ser mais benéficos
para o desenvolvimento infantil, como a habilidade materna de perceber e se
adequar as demandas de seu bebé, ter afeto positivo em relagdo a ele e a forma
como a mae o olha, toca e fala com ele. A presente tese buscou analisar fatores que
possivelmente influenciam a habilidade materna de se tornar sensivel as
necessidades de seu bebé, tendo como principais focos o processamento cognitivo
e fatores inflamatorios maternos. Oitenta e duas mé&es foram visitadas em suas
casas um més apos o parto a fim de analisarmos o comportamento materno através
do manual Coding Interactive Behavior (CIB), verificarmos o processamento
cognitivo materno através de uma tarefa go/no-go com faces de adultos e bebés
expressando diferentes emogdes como estimulo e realizarmos uma coleta de
sangue para analise de interleucinas inflamatérias. Os trés artigos produzidos para
esta tese reforgam a importancia do processamento cognitivo materno na interagao
mae-bebé. O primeiro deles € um artigo de revisdo sobre viés atencional para faces
infantis, sugerindo que este viés atencional é influenciado por diversos fatores,
incluindo a parentalidade. O segundo e terceiro artigos foram elaborados utilizando a
pesquisa original realizada para a presente tese. No segundo artigo, é demonstrada
uma correlagao positiva entre maior engajamento do sistema atencional para faces
de bebés em sofrimento e a habilidade materna de perceber, interpretar e responder
adequadamente aos sinais emitidos pelo bebé. O terceiro artigo integra trés
diferentes aspectos maternos que parecem se relacionar com a sensibilidade
materna: o tempo de reagdo materna na tarefa de processamento cognitivo, o nivel
sérico de interleucina 6 (lI-6) e o nivel socioeconémico materno. A forma com que a
mae olha, toca, fala com seu bebé e seu afeto durante a interacdo se correlacionou
com o maior engajamento para faces independentemente da emogéao expressa. A II-
6 esteve correlacionada negativamente com o comportamento materno sensivel e
positivamente com o tempo de reagdo na tarefa de processamento cognitivo. Os
niveis periféricos de II-6 e o comportamento materno diferiram conforme o nivel
socioecondmico materno, sendo que um nivel socioeconbmico mais baixo

apresentou niveis mais elevados de II-6 e menos comportamento materno sensivel.



Esta tese reforga a ideia de que multiplos fatores, como o processamento cognitivo,
inflamagéao e nivel socioeconémico influenciam a delicada relagdo mae-bebé desde
0 pos-parto, e podem ser marcadores da vulnerabilidade dessa relagdo, ou de um

comportamento materno menos sensivel.

Palavras-chave: relagdo mae-bebé, sensibilidade materna, processamento cognitivo,

interleucina 6, nivel socioeconémico



ABSTRACT

The mother-infant relationship is a complex interaction that might have long-term
impact on child development and risk for psychopathology. Some maternal behaviors
seem to be essential to optimize infant development, such as the maternal ability to
perceive and adjust to the demands of the newborn, a positive affect towards the
child, and the way she looks, touches, and talks to her infant. The present thesis
sought to analyze factors that influence the maternal ability to become sensitive to
her child’s needs, having as main focuses the maternal cognitive processing and
maternal inflammatory factors. Eighty-two mother and infant dyads were visited at
home one month after delivery. In this encounter, mother-infant interaction was
recorded for posterior analyses using the Coding Interactive Behavior (CIB) manual.
Mothers also performed a go/no-go task with adult and infant faces expressing
different emotions as stimulus as a measure of cognitive processing, and maternal
blood was collected to analyze interleukins. The three articles produced for this
thesis reinforce the importance of maternal cognitive processing for mother-infant
interaction. The first article is a systematic review on attention bias towards infant
faces, suggesting that this behavior is influenced by many factors including the
parental status. The second and third articles used data of the original research
carried out for the present thesis. In the second article we demonstrate a positive
correlation between attentional engagement for infant faces of distress and the
maternal ability to perceive, interpret and respond adequately to the signals emitted
by the baby. The third article integrates three different aspects related to maternal
sensitivity: maternal reaction time in cognitive processing task, serum levels of
interleukin 6 (lI-6) and maternal income. The way the mother looks, touches and talks
to her child, as well as her affect during the interaction correlates with greater
engagement to infant and adults faces, independently of the expressed emotion. II-6
was negatively correlated with sensitive maternal behavior and positively correlated
with the reaction time in the cognitive processing task. [I-6 and maternal behavior
differed according to maternal income, with lower income mothers having higher 1I-6
levels and decreased scores of maternal behavior. This thesis reinforces the idea

that multiple factors, such as cognitive processing, inflammation, and socioeconomic



status, influence the delicate mother-infant relationship since the early postpartum

period, highlighting markers of vulnerability to altered maternal sensitivity.

Key words: mother-infant relationship, maternal sensitivity, cognitive processing,
interleukin 6, income
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1. INTRODUGAO

A relacdo da mae com o bebé na espécie humana e em outros mamiferos tem
sido extensivamente estudada sob varios enfoques. Os estudos seminais de
Ainsworth (1969), Bowlby (1979) e Winnicott (1975) lancam bases fundamentais na
elaboragdo conceitual da relagdo méae-bebé (1-3). No campo dos estudos
observacional e experimental de varias outras espécies animais, Tinbergen e Lorenz
(1961) desenvolvem conceitos basicos da relagao parental e suas repercussdes no
desenvolvimento dos individuos da geragdo que se forma (4, 5). Os conhecimentos
dos varios aspectos envolvidos na relacdo mae-bebé, tais como psicoldgicos,
cognitivos, além do desenvolvimento neural e fisiologicos, sdo essenciais. Podemos
ressaltar trés aspectos que tornam esses conhecimentos fundamentais: o recém-
nascido nao sobrevive sem o cuidado materno ou de um cuidador; seu
desenvolvimento € influenciado pela interacdo mae-filho; e a interacdo maéae-filho

pode ter impacto transgeracional.

1.1. Comportamento Materno

A interacdo mae-bebé é uma relacdo complexa e delicada, a qual servira de
padrao de relagdes interpessoais e de reagdes perante diversas situagdes ao longo
da vida (2, 3, 6). O cuidado materno inicia-se ainda na gestacdo (com a adequada
alimentagao, abstinéncia de substancias que possam ser teratogénicas, mudancas
de habitos e surgimento do vinculo) e prolonga-se ao longo da vida da prole,
adaptando-se as diferentes fases. O repertorio comportamental de cuidados
maternos é vasto, englobando o suporte fisico e emocional de sua prole. A m&e (ou
cuidador) é responsavel pela alimentacdo, higiene, afeto, acolhimento e
entendimento das necessidades do bebé.

A relacdo que a mae desenvolve com seu bebé nos primeiros anos de vida
influencia o seu desenvolvimento neurobioldgico, fisiologico e emocional (7-12).
Estudos observacionais demonstram a associagao positiva entre a responsividade
materna a emogdes de seu bebé com a formagdo de um apego seguro na relagéao
mae-bebé e também com o desenvolvimento cognitivo e emocional a longo prazo

(11, 13-15). Na mesma linha, estudos descrevem a associagao entre disturbios na
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interagcdo mée-bebé e sintomas de sofrimento psiquico e psicopatologias ao longo
da vida (16, 17).

Ha indicativos de que os primeiros meses apds o parto sdo um periodo sensivel
no neurodesenvolvimento humano (18). Raby et al., 2015 utilizam dados de um
estudo prospectivo longitudinal que acompanhou individuos do nascimento até os 32
anos de vida para propor que a sensibilidade materna nos primeiros trés anos prediz
a capacidade de estabelecer relagbes positivas com os pares na infancia e
adolescéncia, de estabelecer relacbes amorosas e um bom cuidado parental na sua
vida adulta. Para Raby ef al., 2015, esta € uma sequéncia que se alimenta
progressivamente: quanto mais sensivel o cuidado recebido, melhor sera a relagéao
com os pares; isso influenciara a capacidade de estabelecer vinculos amorosos
estaveis, o que por sua vez afeta a qualidade do cuidado proporcionado a prole
(7).Relagdes disfuncionais e transtornos psiquiatricos maternos durante a gestagéao
e nos primeiros anos de vida da crianga impactam negativamente o desenvolvimento
infantil (16, 19-22). A revista Lancet em novembro de 2014 publicou trés revisdes a
respeito da saude mental materna no periodo perinatal (16, 23, 24). No artigo Effects
of perinatal mental disorders on the fetus and child s&o abordadas as
consequéncias de transtornos psiquiatricos maternos durante a gestacdo e no
puerpério para o feto e o bebé (16). Neste interessante artigo, Stein et al., 2014
apontam para a relacdo dos transtornos mentais maternos, sendo depresséao
puerperal o mais estudado, com alteracbes no desenvolvimento da prole:
dificuldades de sociabilizagdo ao longo da infancia, pior desenvolvimento cognitivo,
mais sintomas e episodios depressivos na infancia e adolescéncia. De grande
importancia, os autores ressaltam que o cuidado parental atua como mediador da
relacdo entre transtornos psiquiatricos e o desenvolvimento infantil. E de especial
interesse para o Brasil estd o dado de que o baixo nivel socioeconémico possa ser
um agravante dessa relagdo entre os transtornos mentais maternos e o
desenvolvimento da prole(16).

Transtornos psiquiatricos maternos podem ser relacionados a alteragdes
dramaticas na interacdo entre maes e filhos, porém mesmo modificacbes mais sutis
do comportamento materno parecem estar associadas a alteracdes persistentes no
desenvolvimento das criangas. Com o avanco das pesquisas sobre relacdo mae-
bebé, a analise dessa interacdo pode ser refinada. Além de se pesquisar casos

extremos, como comparar maes deprimidas a maes nao deprimidas, passou-se a
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avaliar também variagdes comportamentais maternas sutis que poderiam ser
benéficas para a prole (18).

Estudos relacionam a influéncia de determinados fatores ambientais do inicio
da vida com alteragdes no desenvolvimento e na expressédo da carga genética do
individuo, determinando um padrdo de saude-doenga peculiar. Agravos ambientais
ocorridos na vida fetal ou nas fases iniciais da vida extrauterina relacionam-se com o
surgimento de doengas crbnicas ao longo da vida (25). Varios estudos em roedores
demonstram que o cuidado materno e o ambiente neonatal influenciam o
desenvolvimento do filhote a longo prazo e a proxima geragao através de alteragbes
epigenéticas (18, 26-29). Déficits na qualidade do cuidado materno ofertado no inicio
da vida estao associados a redugdo na expressao de receptores glicocorticoides no
hipocampo, afetando a retroalimentacdo negativa do eixo hipotalamo-hipofise-
adrenal, e, portanto, modificando a resposta dos individuos a estimulos estressores
na vida adulta (29).

Além disso, cada vez mais fica evidenciado que a qualidade dos cuidados
oferecidos para a prole no inicio da vida se associa ao nivel de cuidados que ela
sera capaz de promover para a sua propria prole (30). Existem evidéncias de
transmissao transgeracional de tragos afetivos, estilo parental e aspectos maternais
como apego e vinculo (31, 32). Nesse sentido, os beneficios de programas de
intervencdo precoce podem ser ainda maiores do que os geralmente relatados,
tendo em vista a transgeracionalidade do estilo parental e a possivel transmissao do
efeito da intervencdo entre geragdes (7, 10, 17). Ou seja, promovendo a saude
mental de uma diade possivelmente abre-se o caminho para proporcionar uma
relagdo mais sensivel e adaptada nas geragdes futuras.

Dentro do espectro de cuidados maternais, alguns elementos da relagdo mée-
bebé parecem ser decisivos para o desenvolvimento do bebé (18). O termo
“sensibilidade materna” aparece na literatura como sendo um comportamento
materno positivo, relacionado a formagéo de vinculos seguros entre a mae e o bebé
e ao desenvolvimento infantil favoravel como um todo. A sensibilidade materna é
caracterizada pela habilidade da mae de entrar em contato com o filho através da
comunicagao verbal e ndo verbal, de perceber, interpretar e responder de forma
adequada aos sinais de seu bebé (33). Nos primeiros meses de vida, o afeto
positivo, o olhar para a face do bebé, o toque afetuoso (como, por exemplo, abracar,

ALY

beijar, fazer carinho) e o “mamanhés” (fala em tom mais agudo de uso frequente
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quando se conversa com bebés) sdo comportamentos associados a uma melhor
qualidade de cuidado materno. Esses comportamentos devem estar coordenados
com sinais emitidos pelo bebé para o estabelecimento de uma maternagem sensivel
(18, 34-36).

O grupo da Professora Dra. Ruth Feldman (Bar-llan University, Israel)
desenvolve trabalhos de pesquisa na area da relacdo mae-bebé que contribuem de
maneira expressiva para o conhecimento desta complexa relagédo, integrando
medidas comportamentais, de neuroimagem e hormonais. Em 1998, Feldman
estabelece um manual de codificagdo de interagdes pais/ filhos, o Coding Interactive
Behavior (CIB). Este se baseia na pesquisa da autora e em outras fontes
importantes como Bowlby, Stern, Winnicott, Mahler, entre outros. Esse manual é
composto por 43 itens, sendo 22 referentes ao comportamento de adultos, 16
infantis e cinco itens referentes a dupla. Cada item €& pontuado entre um e cinco
conforme a frequéncia e a intensidade do comportamento avaliado. O manual
inicialmente foi criado para ser utilizado na codificacao da relagdo mae/pai-bebé de
dois a 36 meses e foi ampliado para versdes de codificacdo da relacdo com recém-
nascidos, adolescentes e codificagao de interagao familiar ndo diadica.

Através do uso do manual, criaram-se seis constructos de carater interativo
para o primeiro ano de vida (que focam na interagdo e momentos de sincronia da
diade): sensibilidade parental (parental sensitivity), “invasdo” parental (parental
intrusiveness), envolvimento social da crianga (child social involvement), estado
emocional negativo da crianga (child negative emotionality), reciprocidade diadica
(dyadic reciprocity) e estados diadicos negativos (dyadic negative states). Atraves
desse manual, o grupo da autora ampliou o conhecimento da relacdo mae-bebé de
forma consistente e significativa. Diversos estudos foram realizados e publicados
utilizando o CIB, incluindo coortes que acompanham as familias desde o nascimento
do bebé. Esses estudos apontam a relagao entre caracteristicas do comportamento
materno avaliado pelo CIB e o desenvolvimento infantil (18).

1.2 Processamento Cognitivo

Diversos autores ja revisaram e enfatizaram a importancia do processamento

cognitivo para o desenvolvimento da sensibilidade materna (17, 37, 38). Em
destaque esta a capacidade materna de perceber diferentes sinais, por muitas vezes
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sutis, emitidos pelo bebé e de priorizar estimulos e demandas do bebé em
ambientes complexos com diferentes niveis de estimulacao (17).

Sander et al., 2003 propdéem que a saliéncia de um estimulo ndo depende
apenas de suas caracteristicas de medo e ameaca. Eles sugerem que a amigdala
tem um papel de detector de relevancia do estimulo para priorizar seu
processamento, a fim de desencadear o comportamento adequado para cada
situagdo. O processamento cognitivo, principalmente a aten¢do, € modulado pela
relevancia biologica do estimulo para sobrevivéncia, pelo aprendizado prévio em
relacdo ao estimulo e por sua capacidade de estimular o sistema de recompensa
(39, 40). Nesse contexto, faces humanas parecem ser estimulos salientes a serem
priorizados pelo sistema de atencdo. Bindemann et al., 2005 demonstraram a
preferéncia do sistema de atencdo de adultos por faces de outros adultos,
conhecidos e desconhecidos, em relagao a objetos e a grafia de nomes de pessoas
conhecidas (41).

Tendo em vista a importancia do sistema de atengdo no comportamento
materno, o primeiro artigo elaborado para esta tese visa analisar se faces de bebés
podem ser consideradas um estimulo saliente o suficiente para serem priorizadas
pelo sistema atencional de adultos (homens e mulheres) em relagdo a outros
estimulos. O artigo de revisao sistematica “Attentional Bias Toward Infant Faces —
Review of the Adaptive and Clinical Relevance”, publicado na revista International
Journal of Psychophysiology (pagina 31), reune um conjunto de dados evidenciando
que faces de bebés sdo um estimulo saliente para adultos, sendo que a intensidade
da saliéncia é influenciada pela parentalidade e sexo do participante. Faces de
criangas capturam mais a atengdo de mulheres do que de homens e mais de mées e
pais do que de pessoas sem filhos (42).

Em mulheres que sdo maes, a maior saliéncia de faces de bebés provavelmente
tem relagdo com a importancia que o cuidado materno desempenha na
sobrevivéncia da espécie humana. A maior atengao para sinais infantis pode ter sido
uma adaptacdo evolutiva, ja que nos primeiros meses apds O nascimento a
comunicagdo do bebé é predominantemente n&o verbal (43). A visualizagdo de
faces humanas ativa regides do sistema nervoso central relacionadas a atencao
(regido parietal, sulco intraparietal, pre-cuneo e cortex cingulado anterior), ao
processamento de emogdes (cortex orbitofrontal, cértices cingulado anterior e

medial, insula) e de prazer (por exemplo: nucleo accumbens e amigdala), a empatia
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(cortex cingulado anterior) e ao comportamento motor (por exemplo: giro frontal
superior), sendo que estimulos envolvendo faces de criangas geram ativagdo de
maior intensidade nessas regides do que estimulos com faces de adultos (37, 44,
45). Desta forma, possivelmente o processamento cognitivo de faces infantis
desencadeia o comportamento da mae.

De fato, estudos de neuroimagem demonstram que maes com diferentes
caracteristicas de comportamento materno apresentam variagcbes na ativacao
cerebral quando expostas a imagens e sons de criangas (46-49). Maes com
comportamento mais sensivel em relacdo ao bebé apresentam ativacdo mais
sincronica da rede da amigdala medial (a rede da amigdala medial € descrita pelos
autores como conexao entre nucleo accumbens, amigdala medial, hipotalamo
rostral, cortex pré-frontal ventromedial, cortex cingulado anterior subgenual e cortex
cingulado posterior) do que mées menos sensiveis (50). Os mesmos autores em
estudo anterior ja haviam demonstrado que maes que apresentavam maior
sensibilidade materna, avaliada por suas habilidades em perceber sinais emitidos
pelo bebé e reagir de forma adequada a eles, apresentam diferengas no padrao de
ativacdo neuronal quando comparadas a maes com comportamento invasivo. O
comportamento materno invasivo neste estudo foi caracterizado por momentos em
que a mae interrompe, redireciona a atenc¢ao ou estimula de forma inapropriada o
bebé sem respeitar os sinais emitidos por ele. Enquanto a sensibilidade &
caracterizada por uma interacéo orientada pelos sinais do bebé , no comportamento
invasivo o desejo da mae direciona a interagdo mesmo que se oponha aos sinais
emitidos pelo bebé. Um exemplo de comportamento invasivo é estimular fisicamente
ou com aumento da intensidade da voz um bebé que esta bocejando, emitindo
sinais de que esta com sono. Ao serem expostas a videos de seus filhos, maes com
maior sensibilidade apresentam maior ativacdo do nucleo accumbens esquerdo e
menor da amigdala direita do que mées invasivas (47). As maes com maior
sensibilidade apresentam um padrdo organizado e previsivel de ativagdo dessa
circuitaria limbica durante a visualizagdo do comportamento maternal com seu
préprio filho; ja as mées com comportamento invasivo apresentam um padrdo nao
organizado de funcionamento desta mesma regido (47). Ambos estudos reforcam a
importancia do sistema de recompensa e empatia para a sensibilidade materna, em
especial a importancia da organizagdo da ativagcdo dessas regides para o

comportamento materno.
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Estudos que n&o utilizam neuroimagem também evidenciam a associagéo entre
diferencas no processamento de estimulos com alteragdes do comportamento
materno (51-54). A Dra. Rebecca Pearson (Bristol University) desenvolveu uma
tarefa de processamento cognitivo do tipo go/no-go utilizando faces de bebés e
adultos expressando emocgdes (52). A tarefa € composta por seis blocos (irés
representando faces infantis e trés representando adultos), sendo que cada bloco
possui faces expressando uma emocédo diferente (alegre/neutro/sofrimento nos
bebés, alegre/neutro/com medo nos adultos). A tarefa tem por objetivo avaliar o
engajamento do sistema atencional por cada estimulo através do tempo de reagao
para cada bloco. Em uma sequéncia de artigos, Pearson demonstra que gestantes
ao longo da gravidez apresentam viés atencional para faces de bebés em
sofrimento. A autora argumenta que a maior saliéncia do sofrimento infantil para o
sistema atencional materno pode ser adaptativo devido a importancia de a méae
perceber o sofrimento do bebé de forma prioritaria, tendo em vista que esse pode
significar um maior risco para a integridade fisica ou emocional do bebé (51, 52, 55,
56).

No artigo Depressive symptoms in early pregnancy disrupt attentional processing
of infant emotion, utilizando sua tarefa de processamento cognitivo, Pearson e seus
colegas concluiram que gestantes com sintomas depressivos apresentam alteragao
do processamento cognitivo de faces infantis expressando sofrimento.
Diferentemente de maes sem sintomas depressivos, maes com sintomas
depressivos nao apresentam viés atencional para faces de bebés em sofrimento
(52). O viés atencional para faces de bebé em sofrimento foi calculado subtraindo a
meédia do tempo de reagcdo nos blocos com faces de bebés alegres e neutros do
tempo médio de reacdo dos bebés em sofrimento. Seguindo as mesmas
participantes ao longo da gestagdo e puerpério, a equipe de pesquisadores
demonstrou que gestantes com maior viés atencional para faces de sofrimento
infantil posteriormente descrevem ter melhor vinculo no pds-parto com seu bebé
através de um questionario autoaplicavel (51). A tarefa go/no-go utilizada pela Dra.
Pearson nestes estudos parece ser uma interessante medida do processamento
cognitivo materno de diferentes emog¢des infantis. Apesar dos resultados importantes
descritos pela Dra. Pearson e seus colegas , ndo ha dados que correlacionem o
processamento cognitivo de faces infantis nessa tarefa com medidas

comportamentais da relagdo mae-bebé para podermos afirmar que o maior
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engajamento do sistema atencional para faces de sofrimento esta efetivamente

relacionado a maior sensibilidade materna.

1.3. Interleucinas Maternas

Tanto aspectos ambientais como biolégicos sdo capazes de influenciar o
comportamento materno e também suas varias etapas do processamento cognitivo.
O papel do sistema imune, em especial das interleucinas, no comportamento
humano tem sido alvo de estudos nos ultimos anos. O sistema imune interage com o
eixo hipotalamo-hipofise-adrenal (HPA) e com os sistemas serotoninérgico e
dopaminérgico (57). Alguns estudos sugerem que estas interagbes sejam o motivo
pelo qual a neuroinflamacédo esta relacionada a transtornos psiquiatricos como
depressao, transtorno de humor bipolar e esquizofrenia (57, 58).

As interleucinas inflamatorias sdo capazes de alterar a ativagao do sistema de
recompensa, o que por sua vez é fundamental para a expressdo do comportamento
materno e para o processamento de estimulos (50, 59-61). Um estudo que injetou
endotoxinas em humanos observou que indices mais altos de II-6 e fator de necrose
tumoral alfa (TNFa) se correlacionam a um aumento na anedonia e a uma menor
ativacdo do estriado ventral durante uma tarefa que estimulava antecipagdo de
recompensa. Esse estudo sugere que o processo inflamatorio influencia o sistema
de recompensa diminuindo sua ativacdo (62). Interleucinas inflamatodrias, em
especial a II-6, parecem influenciar o processamento cognitivo. Niveis mais altos de
lI-6 estdo correlacionados a prejuizo cognitivo em pacientes com doengas
cardiovasculares, com cirrose, com transtorno de humor e em dependentes
quimicos (63-66).

O sistema imune ¢é altamente permeavel a estimulos ambientais. Por
exemplo, baixo nivel socioecondmico vem sendo consistentemente associado a
maior nivel de IlI-6 periférico (67-70). Essa interferéncia inicia na infancia, tendo
efeito a longo prazo. Individuos criados em um ambiente socioeconémico
desfavoravel durante a infancia apresentam niveis mais altos de II-6 na vida adulta,
sendo que o nivel socioecondmico nos primeiros dois anos de vida parece ter um
impacto ainda maior (67). Essa relacao entre II-6 e nivel socioecondémico na infancia

é influenciada por eventos estressores e suporte social. Enquanto eventos negativos
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favorecem o aumento do 1I-6 (71), o suporte social parece atuar de forma a reduzir a
reatividade do II-6 em situagdes de estresse em pessoas que cresceram em
ambiente de baixa renda (72).

Apesar da importancia do assunto, ainda ha poucos estudos que integrem os
diversos aspectos que podem influenciar a interagdo mée-bebé em amostras
comunitarias. Uma analise multidimensional relacionando fatores comportamentais,
cognitivos, ambientais e bioldégicos maternos que podem influenciar a relagdo mée-
bebé é relevante pela complexidade e abrangéncia do tema. A caracterizagdo de
elementos emocionais, cognitivos, fisiolégicos e ambientais que influenciam a
delicada relagdo mae-bebé pode auxiliar na identificacdo de diades mais vulneraveis
e de possiveis pontos de intervencéo.
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2. OBJETIVOS

O objetivo do presente estudo foi analisar de forma integrada diferentes aspectos
maternais que possam influenciar a relacdo mae-bebé em amostra comunitaria no
primeiro més apos o parto. O trabalho desenvolveu-se através dos seguintes
objetivos especificos:

* Revisar a literatura existente sobre viés atencional para faces infantis. Este
objetivo resultou no artigo de reviséo sistematica “Attentional Bias Toward
Infant Faces — Review Of The Adaptive And Clinical Relevance”, publicado na
revista International Journal of Psychophysiology em abril de 2017, aqui
apresentado no item 6.1, pagina 31.

* Analisar a correlagao entre sensibilidade materna e processamento cognitivo
de faces de bebés e adultos expressando diferentes emogdes em uma tarefa
go/ no-go. Os resultados deste objetivo estdo expressos no artigo “Correlation
between Automatic Attention Engagement to Infant Faces and Behavioral
Components of Maternal Sensitivity”, pagina 40, submetido a publicagédo na
revista Child Development

* Avaliar a correlagdo de marcadores de neuroinflamacgao (interleucina 10 (ll-
10), interleucina 1 beta (lI-1B), interleucina 6 (l-6) e fator de necrose tumoral
alfa (TNFa) e processamento cognitivo. Os resultados deste objetivo estéo
expressos no artigo “Cognitive Processing, Inflammation, Environment and
Maternal Behavior in Early Postpartum”, pagina 50, submetido a publicagéo
na revista Biological Psychiatry e pagina 78 item 6.4 dos resultados.

* Analisar a correlagao entre marcadores de neuroinflamagéao e comportamento
materno. Os resultados deste objetivo também estdo expressos no artigo
“Cognitive Processing, Inflammation, Environment and Maternal Behavior in
Early Postpartum”, pagina 50 submetido a publicacdo na revista Biological
Psychiatry.
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3. MATERIAIS E METODOS

3.1. Universo e Amostragem

As participantes deste projeto sdo provenientes de dois servigos publicos de
atendimento & salde da cidade de Porto Alegre: usuarias do Sistema Unico de
Saude (SUS) que frequentavam a Unidade Basica de Saude Santa Cecilia (UBS
Santa Cecilia) para o seu pré-natal ou que realizaram o parto no Hospital Nossa
Senhora da Concei¢cdo (GHC) e que preenchiam os critérios de inclusado/exclusao
para participar do projeto.

A UBS Santa Cecilia fica localizada no bairro Santa Cecilia, na regido central
de Porto Alegre. E vinculada ao Hospital de Clinicas de Porto Alegre (HCPA), a
Universidade Federal do Rio Grande do Sul (UFRGS) e a Secretaria Municipal de
Saude. A UBS Santa Cecilia € composta por quatro equipes de Saude da Familia.
Seu atendimento abrange uma populagao estimada de 35 mil pessoas (73). Devido
a sua localizagao geografica, a populagao atendida apresenta nivel socioeconémico
heterogéneo, com familias de classe média, baixa e alguns bolsdes de extrema
vulnerabilidade social.

O Hospital Nossa Senhora da Concei¢ao € um hospital do SUS com nivel de
atendimento terciario localizado no bairro Cristo Redentor em Porto Alegre. Atende
pacientes de diferentes regides do Rio Grande do Sul, principalmente da capital. Sua
maternidade esta entre as maiores do estado, realizando mais de 4 mil partos ao

ano.

Critérios de Inclus&o
- idade igual ou superior a 18 anos;
- gestante ou puérpera no primeiro més apdés o parto de nativivo;
- bebé higido com nascimento a termo (igual ou superior a 37 semanas
gestacionais) que tenha tido alta hospitalar com a m&e apds o nascimento;
- morar em Porto Alegre.
Critérios de Exclusao
- gemelaridade;

- malformagdes congénitas fetais, sindromes congénitas no recém-nascido;
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- alteragdes auditivas, visuais e doengas crénicas no recém-nascido;
- maes com dependéncia quimica a substancias ilicitas;

- ter tido cinco ou mais gestagdes.

3.2. Logistica

O projeto tinha como objetivo realizar trés encontros com as participantes: o
primeiro para convite, apresentacdo e aceite do Termo de Consentimento Livre e
Esclarecido (TCLE) e coleta de dados sociodemograficos; o segundo e terceiro a
serem realizados no domicilio das participantes aproximadamente um e trés meses
apo6s o parto. Esta tese pretende abordar resultados referentes aos dois primeiros
encontros, portanto, apenas a metodologia destes sera descrita.

Contato Inicial:

Para participantes provenientes do GHC, o contato inicial ocorria na
maternidade até 72 horas apos o parto. Ja as participantes provenientes da UBS
Santa Cecilia eram convidadas em uma de suas consultas de rotina do pré-natal e
do puerpério ou enquanto aguardavam para fazer o teste do pezinho de seus bebés.

Neste primeiro momento, os pesquisadores explicavam o projeto para a
gestante e/ou puérpera (e possiveis acompanhantes) e a convidavam a participar do
estudo, juntamente com seu filho. Havendo interesse, o TCLE era apresentado,
possiveis duvidas esclarecidas e, se de acordo, a puérpera assinava o Termo.

Apés o aceite, era preenchida uma ficha com os contatos da participante,
dados obstétricos e o Critério Brasil de Classificagdo Econémica (ABIPEME) versao
2014 (74).

Ao final, uma nova data era marcada com a puérpera para que a equipe
realizasse uma visita domiciliar. A mesma era confirmada por telefone antes da data
combinada. No caso das gestantes, era proposto para as mesmas que a equipe
manteria contato telefébnico para saber da evolugdo da gestacdo e data do parto e
entdo marcar a data da visita domiciliar.

Originalmente foi proposto que os encontros fossem realizados no Centro de
Pesquisa Clinica do Hospital de Clinicas de Porto Alegre (CPC-HCPA). Apos 31
maes terem aceitado participar do projeto e apenas cinco comparecerem ao
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encontro do primeiro més no CPC-HCPA, a estratégia de coleta foi modificada para

visita domiciliar.

Encontro um més apos o parto:

O primeiro encontro domiciliar ocorria entre 25 e 40 dias apds o parto no
periodo da tarde (entre 14 e 18 horas). O encontro durava cerca de 1 hora e 30
minutos.

Ao chegar ao domicilio da participante, explicava-se como ocorreria o
encontro. Tentava-se manter sempre a mesma ordem de acontecimentos, porém
conforme a disponibilidade do bebé por vezes a rotina era modificada.

Iniciava-se com o preenchimento do questionario geral de quatro semanas
apo6s o parto. Este contém informacdes clinicas a respeito da mée e do bebé.

Logo apds, a puérpera realizava uma tarefa de processamento cognitivo com
faces de adultos e bebés expressando diferentes emog¢des com duracéo de cerca de
15 minutos. A tarefa era realizada em computador portatil levado pela equipe de
pesquisa.

Enquanto a puérpera realizava a tarefa de processamento cognitivo, o bebé
era avaliado através do Roteiro de Avaliacdo do Comportamento Visuomotor do
Lactente, para avaliacdo e qualificagdo das fungbes oculomotoras (fixagdo visual,
contato ocular, exploracdo visual do ambiente, seguimento visual horizontal) e
apendiculares (aumento da movimentagdo de membros superiores, estender o brago
em direcdo ao objeto visualizado), com duragdo maxima de dez minutos (75).

Na sequéncia, mae e filho eram filmados em interag&o livre por cinco minutos.
A méae era orientada a agir de forma mais natural possivel com seu bebé. Apds a
filmagem da interagdo mae-bebé, eram aplicadas a Entrevista Clinica Estruturada
para o DSM-IV — Versdo Clinica (SCID) e a escala de Hamilton para ansiedade
(HAM-A) por psiquiatra treinada, e a participante respondia a Escala de Depresséao
P6s-natal de Edimburgo (EPDS).

A visita terminava com a coleta da saliva materna e do bebé, leite e sangue
materno. Coletadores treinados realizavam a retirada de sangue. A amostra de leite
era coletada pela prépria participante.

3.3. Instrumentos e Medidas
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Tarefa de Processamento Cognitivo:

A tarefa de processamento cognitivo empregada no projeto foi desenvolvida
pelo grupo do Laboratério de Psicologia Experimental, Neurociéncia e
Comportamento (LPNeC/UFRGS). Este grupo baseou-se na tarefa de
processamento cognitivo utilizada por Pearson (51, 52, 55, 56) fazendo uso dos
mesmos parametros para elaborar o instrumento com imagens de faces validadas
para a populagao brasileira (76).

A tarefa consiste em um teste do tipo go/no-go, composto por dois blocos de
treino e seis blocos-testes. Cada bloco-teste apresenta 30 imagens de estimulo. Os
estimulos de interesse sdo imagens de faces de adultos e criangas expressando
diferentes emogdes; no caso de adultos, medo, neutralidade e alegria, e nos bebés,
sofrimento (expressao de choro), neutralidade e alegria (bebé sorrindo). Entre cada
bloco existe uma tela de intervalo na qual a participante decide quando retornar a
tarefa.

O teste inicia com o aparecimento de uma cruz preta no centro da tela. Logo
em seguida, no fundo da tela aparece uma imagem de estimulo por vez, sobreposta
por uma cruz vermelha ou verde centralizada na imagem. Apds o aparecimento
dessas imagens surgira uma linha vertical e uma horizontal na periferia da tela. As
participantes s&o instruidas a ignorar a imagem atras da cruz e responder se a linha
vertical esta a esquerda ou a direita da tela quando a cruz for verde (go trial) e a
apenas apertar a tecla de espag¢o quando a cruz for vermelha (no-go ftrial). A imagem
com a cruz a frente e as linhas apareceram por 240 milissegundos (ms). A seguir,
uma tela branca surgira aguardando a resposta da participante. O tempo de reagéo
para cada estimulo é computado em milissegundos. A Figura 1 representa um
modelo grafico da tarefa de processamento cognitivo. Na figura se utilizou o
desenho de um rosto, enquanto na tarefa foram utilizadas fotos de faces.

Quanto maior a atenc¢ao voltada para o estimulo atras da cruz, mais tempo a
pessoa leva para deslocar sua atengdo deste para as linhas na periferia, ou seja,
havera maior tempo de reagdo computado pelo programa. A tarefa visa avaliar
atengao nao propositalmente dirigida ao estimulo.

A tarefa experimental € apresentada em um notebook da marca Dell, com
monitor de 15 polegadas, e respostas sao dadas por meio de duas telas de uma
caixa de resposta serial do E-prime (Psychology Software Tools, Inc., EUA). O
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software E-prime é utilizado para o controle do tempo de exposi¢cao e registro das

respostas. O software também controla a randomizag¢ao das imagens.

Figura1. Modelo da Tarefa de Processamento Cognitivo

Cruz de fixagdo 750ms

Estimulo 240ms*

Tela branca até registro de resposta

*Imagem de face meramente ilustrativa, a tarefa de processamento cognitivo
utilizou fotos de adultos e bebés.
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Relacdo Mae-Bebé — Coding Interactive Behavior:

A avaliacdo da interagdo mae-bebé é realizada através do Coding Interactive
Behavior (CIB), utilizando a vers&o para recém-nascidos (77).

A codificagdo para recém-nascidos consiste em uma analise detalhada dos
cinco minutos de interagdo livre entre a mae e seu bebé. A cada dez segundos
deve-se pontuar comportamentos maternos e do bebé que ocorreram naquele
periodo.

Sdo0 avaliados cinco comportamentos maternos, que podem ser
categorizados da seguinte forma:

1. Olhar materno: olha para a face e o corpo do bebé, para o ambiente,
para outra pessoa ou para um brinquedo, com atengao conjunta.

Afeto materno: positivo, neutro, negativo.

3. Vocalizagdo materna: fala em “mamanhés” (voz frequentemente
utilizada para se falar com bebés caracterizada pelo tom mais agudo),
fala com o bebé como se falasse com um adulto, fala com outra
pessoa, canta, permanece em siléncio.

4. Toque materno: toque afetuoso, manipulagéo das extremidades, toque
proprioceptivo (por exemplo, trocar o bebé de posi¢c&o), balangar, toque
funcional (por exemplo, trocar fralda/roupa/limpar o bebé), toque com
objeto, toque estimulatério, toque passivo, sem toque.

5. Posicdo mée-bebé: embalando no colo, carregando contra o ombro,
segurando no ar, no colo, sem ser segurado pela mae (por exemplo,

bebé esta no bercgo).

E sdo pontuados trés comportamentos do bebé:

1. Vocalizagédo: choro/gemido, vocalizagbes neutras ou positivas, sem
vocalizagao.

2. Estado de alerta: olha para a face da mée, olha para o ambiente, olha
para um brinquedo ou objeto, cansado/sonolento, dormindo.

3. Afeto: positivo, neutro ou negativo.

Ao final da codificacdo se tem a propor¢ao de tempo que a mée e o bebé
realizaram cada comportamento. Em seus artigos referentes aos primeiros dois
meses de vida, o grupo da Dra. Ruth Feldman frequentemente utiliza o termo
maternal affiliative behavior como medida de sensibilidade materna. O maternal
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affiliative behavior € obtido pela soma dos tempos em que a méae toca de forma
afetuosa seu bebé, utiliza o “mamanhés” em sua fala, tem afeto positivo durante a
interacéo e olha para a face do bebé.

Além da codificagdo, a cada dez segundos, trés itens da atitude materna sao
pontuados durante os cinco minutos de interacdo mae-bebé: parental
acknowledging, parental intrusiveness e parental affect. Esses itens ndo sao
avaliados a cada dez segundos e sim ao se considerar toda a interagdo. Seu escore
varia de um a cinco, sendo que um sugere que o comportamento avaliado ocorre
muito pouco e cinco que ocorre em sua maxima intensidade. O parental
acknowledging reflete a habilidade materna de estar atenta e receptiva aos sinais
emitidos pelo seu bebé e de responder de forma adequada aos mesmos. O parental
intrusiveness € caracterizado pelo comportamento da mae de interromper a
atividade do bebé, redirecionar a ateng¢ao do bebé para a¢des de interesse materno
ou propostas por ela. Parental affect representa o afeto expresso pela mae durante a
interagéo.

A aplicagdo do Manual do CIB exige treinamento tedrico e pratico com os
autores do instrumento. O mesmo foi realizado, obtendo escore de reabilidade

interna de 81% e autorizagao para o uso do manual.

Entrevista Clinica Estruturada para o DSM-IV — Versao Clinica (SCID):

A SCID é uma escala baseada nos critérios diagnosticos do DSM-IV ja
amplamente validada para utilizagdo em pesquisa como forma de aferir diagnosticos

de transtornos psiquiatricos. A escala tem validagdo para uso no Brasil (78).

Escala de Depressao Pds-Natal de Edimburgo (EPDS):

A EPDS consiste em um instrumento de autorregistro composto de dez itens,
referentes aos ultimos sete dias, para avaliar a presenga e a intensidade de
sintomas depressivos.

Seus itens incluem sintomas psiquicos como humor depressivo (sensagao de
tristeza, autodesvalorizagdo e sentimentos de culpa, ideias de morte ou suicidio),
perda do prazer em atividades anteriormente consideradas agradaveis, fadiga,
diminuigdo da capacidade de pensar, de concentrar-se ou de tomar decisdes, além
de sintomas fisioloégicos (insbnia ou aumento do sono) e alteragbes do
comportamento (crises de choro). A somatodria dos pontos perfaz escore de 30,
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sendo considerado de sintomatologia depressiva valor igual ou superior a 12, como

definido na validagdo da escala em uma amostra brasileira (79).

Escala de Hamilton para Ansiedade:

A Escala de Hamilton para Ansiedade tem como finalidade avaliar sintomas
ansiosos. A Hamilton € uma das escalas mais utilizadas e tem validagdo para uso
em portugués (80). A escala € composta por 14 itens, e cada pergunta é dividida em
cinco respostas que variam de zero (ndo presente) até quatro (gravemente
presente). Sua graduagao varia de acordo com o somatorio dos escores: soma até
17 indica auséncia de ansiedade ou ansiedade leve; de 18 a 24, ansiedade leve a
moderada; e de 25 a 56 de moderada a grave (81, 82).

Critério Brasil de Classificacdo Econbmica — ABIPEME:

O questionario ABIPEME na sua versao 2014 foi utilizado para definir o nivel
socioecondmico das participantes (74). O ABIPEME avalia o nivel socioecondmico
através de perguntas referentes ao imovel que a familia reside, posse de
eletrodomésticos, veiculos automotivos e nivel educacional de quem apresenta
maior renda na familia. O ABIPEME 2014 é dividido em seis classes sociais. A
Tabela 3.3.1 abaixo apresenta as classes e o valor de renda média bruta mensal
para a respectiva classe.

Tabela 3.3.1. Referéncia de Classe e Renda mensal

Classes Renda média bruta mensal em reais
Classe A 11.037

Classe B1 6.006

Classe B2 3.118

Classe C1 1.865

Classe C2 1.277

Classe DE 895

Medidas de Interleucinas:

As amostras de sangue foram coletadas por pungado da veia cubital entre as
14 e 18 horas do dia da visita domiciliar. As amostras eram guardadas em ambiente
refrigerado até serem processadas e estocadas na Unidade de Analises Moleculares
e de Proteinas (UAMP). As amostras de sangue foram centrifugadas a -4°C por dez
minutos. O soro foi aliquotado e congelado a -70°C até a data da analise.
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As interleucinas foram analisadas utilizando o kit Milliplex® Map Human High
Sensitivity T Cell Magnetic Bead Panel. O processamento do teste ocorreu conforme
as instrugbes do kit e foi realizado em amostra nunca antes descongeladas. A
sensibilidade minima para cada interleucina é de: 1I-6 = 0.11pg/ml; 1I-10 = 0.56pg/ml;
[I-18 = 0.14pg/ml; TNFa = 0.16pg/ml. Foram excluidas trés medidas de TNFa e nove
de 1I-6 por ndo terem atingido contagem suficiente de beads de acordo com o

manual.
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4. PROCESSAMENTO E ANALISE DOS DADOS

4 .1. Calculo Amostral

O tamanho da amostra foi calculado considerando a possibilidade de deteccao
de diferenca no viés atencional descrito por Pearson et al., 2011 em relagédo ao viés
atencional frente a faces de sofrimento versus neutra de bebés em maes com
diferentes niveis de cuidado materno. Foi adotado um nivel de significancia de 5% e
poder de 95%, obtendo 84 pares mae-filho (51).

4 2. Analise Estatistica

O banco de dados foi elaborado no programa Statistical Package for the
Social Sciences (SPSS) 20.0 software (SPSS Inc., Chicago, IL, USA). Todos os
dados passaram por dupla digitacdo e foram checados para detectar possiveis
incongruéncias.

Para as analises, foi considerado um nivel de significancia de 5% (p<0,05) e
um intervalo de confianga de 95%. Os dados foram analisados com os programas
estatisticos Statistical Package for the Social Sciences (SPSS) 20.0 software (SPSS
Inc., Chicago, IL, USA) ou com o Software Stata 14.0 (StataCorp LP, TX, USA).

Variaveis quantitativas foram descritas como médias, e o desvio padréo da
meédia e variaveis categoricas foram por sua frequéncia relativa (porcentagem %).

A normalidade das variaveis utilizadas nas analises foi conferida através do
teste de Shapiro—-Wilk. No caso de variaveis com distribuicdo ndo normal fez-se a
transformagdo da mesma em normal, realizando transformacdo em logaritmo, ou
utilizou-se de teste estatistico ndo paramétrico, como a correlagdo de Spearman.

A associagao entre variaveis continuas normais foi realizada através de
correlacao bivariavel de Pearson, e o Teste t de Student foi utilizado para comparar
meédias entre grupos.

No artigo 1, os tamanhos de efeitos foram calculados de acordo com Cohen,
1977.

No artigo 3, foi utilizado um modelo de equagéo estrutural incluindo nivel
socioecondémico, ll-6, tempo de reagdo na tarefa de processamento cognitivo e

maternal affiliative behavior a fim de analisar essas variaveis em conjunto.
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5. ASPECTOS ETICOS

O projeto foi aprovado pelos Comités de Etica em Pesquisa do HCPA
(numero 13-0507) e do GHC (numero CAAE: 24111113.3.0000.5327).

Foram garantidos o anonimato e a confidencialidade dos dados dos
participantes, os quais foram utilizados apenas para os trabalhos relacionados ao
projeto e serdo guardados por no maximo cinco anos, sendo totalmente destruidos

apos esse prazo, conforme a Resolugao 196/96 1X.2.
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Human survival depends on care received early in life. Infants need to capture adults’ attention to have their basic
needs met. Therefore, infant stimuli are prioritized by the attention system in adults, resulting in an attentional
bias toward infant faces. We conducted a systematic review of the literature on behavioral measures of attention-
al bias toward infant faces. PubMed, PsycINFO, and ISI Web of Knowledge databases were used. The review sug-
gests the existence of a measurable attentional bias toward infant faces and a positive correlation between
attentional bias toward infant distress and the quality of mother-infant relationship. Depressive symptoms and

i?:,gg;;l bias breastfeeding modulate this behavior in women. Parental status and sex also influence the attentional prioritiza-
Infant tion of infant faces. Evidence indicates that differences in attentional bias are associated with clinical symptoms
Mother-infant relations and variations in maternal behavior, reinforcing the potential use of attentional bias as a behavioral marker of
Cognition clinical outcomes.

© 2017 Elsevier B.V. All rights reserved.
1. Introduction prefrontal regions (Haxby et al., 2000; Ishai et al., 2005). The perception

The human brain has specialized for preferentially perceiving sur-
vival- and reproduction-related stimuli even in complex environments
(Sander et al., 2005; Bernat et al., 2006; Anderson, 2013). Attention allo-
cation toward specific stimuli is a natural outcome of human evolution.
Stimuli that are considered emotionally significant by attentional mech-
anisms receive enhanced processing and are prioritized in the competi-
tion for selective attention (Compton, 2003). The emotional value of
stimuli varies among individuals, but threatening stimuli, such as
snakes and spiders, are of universal emotional significance, and so are
human faces (Palermo and Rhodes, 2007).

The perception of human faces is a highly specialized area of visual
processing in humans and requires the activation of visual, limbic, and

* Corresponding author at: Ludmer Centre for Neuroinformatics and Mental Health,
Douglas Mental Health University Institute, 6875 Boulevard Lasalle, Montréal, QC H4H
1R3, Canada

E-mail addresses: 00032386@ufrgs.br, Patricia.PelufoSilveira@douglas.mcgill.ca
(P.P. Silveira).

http://dx.doi.org/10.1016/j.ijpsycho.2017.01.008
0167-8760/© 2017 Elsevier B.V. All rights reserved.

of infant faces is of particular interest because of its adaptive value in the
survival of the human species: human newborns cannot survive with-
out care. Caregivers should be able to meet their infants' needs in a
proper way and learn to recognize their cues, since communication in
infancy is essentially nonverbal (Bowlby, 1979; Brazelton and Cramer,
1992; Barrett and Fleming, 2011). In this context, infant facial expres-
sions are an important mean of communication between parents and
their infants. An early, sensitive caregivers' attunement to their infants
is, therefore, a central determinant of positive parenting and contributes
to the children's physiological, cognitive, and social-emotional growth
(Feldman, 2006; Feldman, 2007a, 2007b).

Ethologist Konrad Lorenz proposed the concept of ‘baby schema’
(kindchenschema), a specific set of infantile physical characteristics
that motivates caretaking behavior and acts as a “social releaser”
(Lorenz, 1943). The ‘baby schema’ includes features such as round
face, large head, large eyes, high and protruding forehead, chubby
cheeks, small nose and mouth, short and thick extremities, and plump
body shape. ‘Baby schema’ features elicit positive emotions and caregiv-
ing responses (Sternglanz et al., 1977; Alley, 1981), motivate caretaking
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behavior in adult parents and nonparents (Glocker et al., 2009a), and in-
hibit aggression, thus improving the chances of adults who are sensitive
to the ‘baby schema’ effects of having their genes passed on to future
generations. Some studies support the idea that women are more sensi-
tive to the ‘baby schema’ effects than men (Fullard and Reiling, 1976;
Hildebrandt and Fitzgerald, 1978; Berman, 1980; Maestripieri and
Pelka, 2002; Glocker et al., 2009b; Sprengelmeyer et al., 2009).

The perception of infant faces, compared to adult faces, induces a
specific pattern of activity in the medial prefrontal cortex, a region in-
volved in reward processing (Kringelbach et al., 2008). Recent studies
indicate that tenderness, elicited by cute images, is more than just a pos-
itive feeling. Stimuli characteristic of the ‘baby schema’ have been
shown to activate another structure involved in reward processing:
the nucleus accumbens (Glocker et al., 2009a). In addition, exposure
to images of cute animals and babies has made people more careful
about their motor behavior (Sherman et al., 2009; Nittono et al., 2012).

Attentional bias is an index of the difference in attention captured by
two different stimuli. Greater cognitive engagement in a specific stimu-
lus may be demonstrated by greater attentional bias toward the stimu-
lus. The role of attentional biases has been extensively researched in the
setting of addiction (Field et al., 2008; Field et al., 2013), anxiety
(MacLeod and Mathews, 2012), and obesity (Castellanos et al., 2009;
Renwick et al., 2013). Such studies provide evidence that individual dif-
ferences in attentional bias are associated with clinically relevant be-
haviors. Interventions focusing on attentional bias modification have
shown positive results in reducing anxiety and stress vulnerability
(MacLeod and Mathews, 2012; Van Bockstaele et al.,, 2013).

The attention system plays an important role in eliciting appropriate
parental behavior and, consequently, appropriate child development.
Therefore, infant cues would be expected to have a high biological va-
lence and be prioritized by the attention system in adults. The objective
of this study is to review the existing evidence of behavioral measures of
adults’ attentional bias toward infant faces.

2. Method

We conducted a systematic review of the literature on behavioral
measures of attentional bias toward infant faces. The literature search
was conducted using MEDLINE/PubMed, PsycINFO, and ISI Web of
Knowledge databases to locate all studies involving human subjects
(search up to date January 20, 2016). The following search terms were
used: “attentional bias” AND “infant”. To broaden the scope of our find-
ings, new searches were conducted using “attentional bias” AND “in-
fant” OR “newborn” OR “toddler” OR “babies”.

Two reviewers independently screened the title and abstract of each
paper, and any discrepancies were resolved by consensus. A third re-
viewer was consulted if agreement could not be reached. In the second
round of review, all selected articles were read in full by the two re-
viewers and independently assessed for eligibility. Any disagreements
were resolved by consensus and, if necessary, a third reviewer was
consulted.

Inclusion criteria were that eligible studies had to have used atten-
tion tasks to measure adults' attentional bias and had to have deployed
infant faces as at least one of the stimuli. Studies focusing on infants' at-
tentional bias toward stimuli were excluded. No date range or language
restrictions were used. The reference lists of all selected articles were
carefully reviewed for additional relevant studies. In addition, a last
search was conducted using the name of the authors of all articles meet-
ing the inclusion criteria for further identification of other potentially
relevant studies.

3. Results
The searches yielded 193 citations in PubMed, 88 in PsycINFO, and

312 in ISI Web of Knowledge. A total of 403 articles had their title and
abstract reviewed. Of these, only 10 articles were considered eligible

for full-text review. The analysis of references in the literature obtained
and additional search by authors' names yielded three additional publi-
cations for full-text review. Of those 13, three were excluded, totaling 10
articles on attentional bias and infant faces included in this review. Fig. 1
depicts the flowchart outlining the selection of studies included in the
qualitative synthesis.

Of the 10 articles included, four were from the same first author,
using the same attention task, and comparing attentional biases toward
different infant emotions in pregnant women. Two studies compared
attentional engagement in own-race vs. other-race infant and adult
faces. The other four studies compared the attention retained by infant
vs. adult faces using different tasks. Table 1 summarizes the main find-
ings of each article.

Brosch et al. (2007) explored whether pictures of infant faces would
have a facilitating effect on the attention system when compared to pic-
tures of adult faces, and whether women and men would have different
attentional bias toward infant faces (Brosch et al., 2007). For this pur-
pose, they used a dot probe task including pictures of infants and adults
with neutral facial expressions, kittens, adult cats, puppies, and adult
dogs. Each trial started with the presentation of a fixation cross, follow-
ed by a pair of images that were randomly chosen and paired with
others of the same “age” or same species. Then, a small dot appeared, re-
placing one of the images. Participants had to indicate whether the dot
appeared in the left or right side of the screen. In a valid trial, the dot re-
placed the infant image; in an invalid trial, the dot replaced the adult
image. When the target was presented in the left visual field, response
times were statistically shorter in valid than in invalid trials only for
human pictures. This result highlights that human infant faces capture
more attention than adults and this has a species specificity, since
other animal babies did not had the same effect on response times.
This pattern of attention allocation was not observed when the target
appeared in the right visual field. Another important finding of this
study, is that attentional bias appears to be modulated by the arousal
potential of a stimulus, since there was a very high correlation between
arousal elicited by the image and the response time.

Hodsoll et al. (2010), in a later study, further investigated the influ-
ence of race on adults’ attentional prioritization of infant faces. Also
using a dot probe task, neutral infant faces were paired with neutral
adult faces of the same race. Pictures of South Asian and Caucasian in-
fants and middle-aged adults were used. Forty female undergraduate
students participated in the study, half South Asian, and half Caucasian.
The response time was shorter when the probe replaced infant pictures,
but only when the infant's race was the same as that of the participant.
The authors suggested that the attentional bias toward infant faces was
race dependent.

Conversely, Proverbio et al. (2011) demonstrated that age impacts
automatic allocation of attention, whereas ethnicity does not
(Proverbio et al,, 2011). The authors used as stimulus pictures of infant
and adult faces of different ethnic groups, all of them showing a positive
facial expression. Participants were asked to ignore the faces and an-
swer whether the target (a picture of a tree) was presented upright or
downward. The target was displayed on the screen right after the stim-
ulus (face image) either in the same side of the stimulus (valid trial) or
in the opposite side of the stimulus (invalid trial). Participants (30 un-
dergraduate and graduate students) had shorter response times to tar-
gets preceded by infant than adult faces, suggesting greater attention
allocation toward infant stimuli. Reinforcing this idea, participants com-
mitted more errors when the target was displayed on the other side of
the infant face image, and the opposite occurred when adult faces
were used as the stimulus. This suggests difficulty in disengaging atten-
tion from the infants' images. As opposed to Hodsoll et al. (2010) results,
there was no effect of ethnic group on response times or error rates, sug-
gesting that ethnicity did not influence attention allocation to infant
faces.

In 2010, Pearson et al. (2010) published the first of a series of articles
on attentional bias toward infant stimuli (Pearson et al., 2010; Pearson



35

M.K. Lucion et al. / International Journal of Psychophysiology 114 (2017) 1-8 3

Records identified through
database searching
(n =593)

Additional records identified
throughother sources

(n=3)

(n=403)

Records after duplicates removed

Records screened

Records excluded (n =390):
- Infants/ children attentional bias (n=47)

(n =403)

I

Full-text articles assessed

- Preclinical (n=12)
- Other methods (n=24)
- Other topic/ disease (n=307)

Full-text articles excluded (n=3):

for eligibility
(n=13)

- Other methods (n=3)

I

Studies included in
qualitative synthesis
(n=10)

Fig. 1. PRISMA 2009 flow diagram.

etal., 2011b, 2011c; Pearson et al., 2013). The study aimed to investigate
whether (a) pregnant women (in the first 12 weeks of pregnancy)
would have an attentional bias toward infant faces vs. adult faces, (b)
this bias would be related to the specific emotion expressed in the
image, and (c) women with and without depressive symptoms would
respond differently to distressed infant faces (Pearson et al., 2010). For
this purpose, 101 women (51 multiparous, 31 with depressive symp-
toms) were recruited. The researchers developed an attention task
with fearful, happy, or neutral adult faces and distressed, happy, or neu-
tral infant faces as stimuli. The task involved go/no-go trials that re-
quired participants to focus on a central go/no-go signal (green/red
cross, respectively) on the computer screen. Two lines, one horizontal
and one vertical, were also presented at the screen's periphery. Partici-
pants were asked to ignore the pictures behind the cross and indicate
the side where the vertical line appeared. Therefore, go trials required
disengaging attention from the central signal to a peripheral target
line. The results suggest that pregnant women take longer to respond
to infant than adult face stimuli, regardless of depression status. In a fur-
ther analysis, the difference in mean response time between distressed
and nondistressed infant face trials was used as a marker of women's at-
tentional bias toward distressed infant faces. Non-depressed women
showed an attentional bias toward distressed infant faces, whereas
women with depressive symptoms did not. In addition, multiparous
women had greater attentional bias towards infant distress than pri-
miparous women. Adjustment for possible confounders did not change
the results, suggesting that depressive symptoms affect the cognitive
processing of distressed infant faces.

Following the same sample during gestation, Pearson et al. (2011b)
investigated the correlation between attentional bias toward infant dis-
tress in late pregnancy and the mother's ability to establish a relation-
ship with her infant after birth (Pearson et al., 2011b, 2011c).
Seventy-five women were seen during late pregnancy and again at 3
to 6 months after birth. In the first visit, participants completed the at-
tention task (the same as described in the previous study), a question-
naire on demographics and pregnancy information, and the Edinburgh
Postnatal Depression Scale (EPDS) (Cox et al., 1987). In the second
visit, the EPDS and the Postpartum Bonding Questionnaire (PBQ) were
administered (Brockington et al., 2006). Final PBQ scores were available
only from 49 women because of loss to follow-up and bureaucratic is-
sues. Consistent with their previous findings (Pearson et al., 2010),

women's mean response times in the attention task were longer to dis-
tressed than nondistressed infant faces, suggesting that attentional bias
toward infant distress persisted during pregnancy. Greater attentional
bias toward infant distress was significantly associated with a more suc-
cessful mother-infant relationship reported in the PBQ when extreme
scores were compared. PBQ is a 25 items self-report instrument de-
signed to detect early signs of problematic mother-infant relationship.
Higher scores correlate with weaker mother-infant bonding and lower
scores with stronger bonding. Limitations of the study included the
loss of almost 35% of the initial sample and the fact that the PBQ s an in-
direct measure of the mother's behavior. Scores may signal maternal
mental states other than bonding per se, such as hypervigilance and
overprotection.

In a subsequent study, Pearson et al. (2011c) used data from the
same sample as the previous two studies to investigate the impact of
breastfeeding on mothers' attentional bias toward infant distress. The
authors compared attentional bias towards infant distress after birth ac-
cording to feeding method. The sample analyzed consisted in 51 women
who have performed the attentional task at late pregnancy and after
birth. There was no difference in attention bias towards infant distress
before labor between breastfeeding and bottle-feeding groups. A simple
linear regression analysis adjusted for potential confounders (postnatal
mood, maternal age, social class, education level, parity, and infant age)
showed that breastfeeding was associated with a higher index of mater-
nal attentional bias toward infant distress after birth compared with for-
mula feeding, suggesting that attentional bias toward infant distress
after birth may be influenced by the act of breastfeeding. Women's at-
tentional bias toward infant distress after birth was not associated
with maternal mood after birth or parity differently of the results on
first gestational trimester (Pearson et al.,, 2010). One possible limitation
of this article is the smaller sample size compared to the previous ones.

In the last study of the series, Pearson et al. (2013) used a different
sample of women and conducted a randomized trial to investigate
whether cognitive behavioral therapy (CBT) would improve attentional
bias toward infant distress in depressed pregnant women. Twenty-four
pregnant women with a diagnosis of depression by the Clinical Inter-
view Schedule- Revised (CIS-R) were recruited and equally divided
into two groups to receive either CBT or usual care, and 51 nonde-
pressed pregnant women served as the control group. All participants
answered the CIS-R and EPDS and performed the previously described
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A summary of studies of adults' attentional bias toward infant stimuli.

36

Study Objective Task/stimuli Duration Sample (mean age) Results
of
stimuli
display
Brosch et al., Attentional capture by infant Dot probe. 100 ms 20 men - AB toward infant faces (ES: Cohen's d = 0.193
2007 faces versus adult faces Infant faces (human, 20 women for differences in RT when image is presented on
kittens, puppies) vs (24.5 years) (no information the left visual field, not significant for right visual
Adults faces (human, about parity) field)
cats and dogs) - AB has a relation with image arousal
All neutral facial - no differences between men and women.
expressions
Hodsoll et al., Influence of race in AB toward Dot Probe. 200 ms N = 40 [20 South Asian - AB toward infant images only when participant
2010 infant faces South Asian women (20.25 years) and 20 has the same race as infant (ES: Cohen's d =
Infant x South Asian Caucasian women 0.139 for RT differences in South Asian and 0.164
Adult (19.63 years)] for Caucasians)
White Infant x White
Adult
Proverbio etal,  Influence of age and race in Dot Probe. 200 ms N = 30 (7 menand 23 - AB toward infant faces (ES: Cohen's d = 0.048
2011 AB toward infant faces South Asian women) for RT differences)
Infant x South Asian (26.9 years) - AB toward infants images not influenced by race
Adult
White Infant x White
Adult
Pearson et al., 1-Difference in AB toward Go/no-go. 240 ms 101 pregnant women - AB toward infant faces (ES: Cohen's d = 0.079)
2010 infant and adult images. Adult faces (happy, (29 years) - Multiparous have higher AB toward infant dis-
neutral, fearful) vs Gestational age: 12 weeks. tress than first time moms
2-Difference of AB toward Infant faces (happy, - Women without depressive symptoms have
different expression of neutral, distressed) higher AB toward infant distress than women
emotion of infant faces with depressive symptoms. (Non-depressive
group: Cohen's d = 0.159 for difference in RT
3-Difference in AB toward adult vs infant fearful, 0.088 for neutral and
infant distress in pregnant 0.028 for happy faces; Depressive group: Cohen's
women with or without d = 0.116 for difference in RT adult vs infant
depressive symptoms fearful, 0.000 for neutral and 0.324 for happy
faces.
Pearson et al. Correlation between AB Go/no-go. 240 ms 49 pregnant women (30 years) - Pregnant women show AB toward infant distress
(2011b)) toward infant distress and Adult faces (happy, Gestational age: 37 weeks in late pregnancy (ES: Cohen's d = 0.185 for dif-
PBQ scores neutral, fearful) vs ference in RT between distressed vs. non--
Infant faces (happy, distressed faces)
neutral, distressed) - Lower PBQ scores (i.e. strongest M-I relation-
ship) correspond to higher AB toward infant dis-
tress (ES for difference in RT between distressed
vs. non-distressed faces: Cohen's d = 0.422 for
low PBQ, 0.091 for mid PBQ and 0.014 for high
PBQ scores)
Pearson et al. Difference in AB toward Go/no-go. 240 ms 51 women (30 years) - Similar AB toward infant distress between
(2011c) infant distress between Adult faces (happy, Measured when women had groups in late pregnancy
breastfeeding and formula neutral, fearful) vs 37 weeks of gestational age, - Breastfeeding mothers had higher AB toward in-
feeding mothers and Infant faces (happy, and 18 weeks after birth. fant distress than formula feeding ones. ES:
neutral, distressed) 27 breastfeeding Cohen'sd = 0.488
24 bottle feeding
Pearson et al., Investigate the impact of CBT ~ Go/no-go. 240 ms 24 depressed pregnant women - CBT improved AB toward infant distress com-
2013 on AB toward infant distress ~ Adult faces (happy, pared to UC in late pregnancy. ES: Cohen'sd =
in depressed pregnant neutral, fearful) vs 0.910
women Infant faces (happy, = "12/0C drm
neutral, distressed) - 12CBTarm
Steinet al.,, 2012  Impact of 7 day use of Dot probe 1000 ms 20 male - No difference in AB between groups ES: f =
reboxetine or citalopram in Infant face (happy, 23 female 0.057 for happy faces when comparing all the
processing of infant stimuli neutral, sad) and Adult groups. For sad faces, f = 0.295 (although the
faces (happy, neutral, difference between the 3 groups is not statisti-
sad) - 14 placebo group cally significant)
Comparison was (23 years)_
between neutral and = ‘13reboxetine grotip
emotion face from (23 Yea“)
same group age. - 12 citalopram group
(24 years)
- probably none were
parents
Cardenas et al., Difference of attention Free-viewing task 6000 ms 32 men - Men showed AB toward infant when image was
2013 toward infant in men and using Eye tracking 31 women paired with a male adult image. ES: Cohen'sd =
women Neutral adult (19 years) 0.489
faces x neutral infant One was pregnant, others - Women showed AB toward infant in all
faces weren't parents conditions.
Thompson-Booth Processing of infant faces vs ~ Irrelevant Feature 3000 ms N = 69 (29 mothers, meanage - AB toward infants in both groups. (ES: Cohen's d

etal, 2014

Parental Status

Visual Search Paradigm
Infant faces (content,
neutral, distressed) vs

28.68 years, and 37 non-
mothers, mean age
30.59 years)

for differences in RT between adult and infant
faces ranging from 0.368 to 1.340 in mothers and
from 0.343 to 1.058 in non-mothers in the
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Table 1 (continued)

Study Objective Task/stimuli
of
stimuli

display

Duration Sample (mean age)

Results

Adult faces (happy,
neutral, sad)

different facial expressions

- Parental status modulates AB toward infants.

- AB toward emotional faces modulated by face
age.

- Greater parental distress associated with less in-
terference of infant faces.

AB = attentional bias; PBQ = Postpartum Bonding Questionnaire; CBT = Cognitive Behavioral Therapy; RT = reaction time; EF = effect size; ms = miliseconds; s = seconds; UC = usual
care. Effect sizes were calculated according to (Cohen, 1977), assuming a correlation of 0.5 in paired samples to estimate the standard deviation when information was not available for a

particular comparison.

attention task (Pearson et al., 2010) in early pregnancy (at around 13
weeks of gestation). Of the 24 depressed women, only 17 completed
the study. These women repeated the CIS-R and attention task at the
end of the intervention period (around 15 weeks after the first visit).
CBT included 9 to 12 one-on-one sessions with trained therapists. Pa-
tients randomized to receive usual care continued to receive assistance
provided by midwives and general practitioners. While at baseline both
CBT and usual care arms had similar attentional biases toward infant
distress (showing a diminished attentional bias in relation to the
healthy control group), attentional biases of women who received CBT
increased, whereas attentional biases of women who received usual
care further decreased after treatment. In addition, after treatment, at-
tentional biases of women in the CBT arm no longer differed from atten-
tional biases of nondepressed women. A reduction in depressive
symptoms was also detected in the CBT arm after intervention com-
pared with the usual care arm. Although the small sample size limited
data interpretation, there was a correlation between the magnitude of
change in depressive scores and attentional bias, in which the greater
the reduction in depression after intervention, the greater the increase
in attentional bias indices toward infant distress. Despite the limitations
of the study, the results reinforced the idea that depressed women have
a different attentional processing of distressed infant faces.

Later on, a double-blind, fixed-dose intervention conducted by Stein
et al. (2012) investigated whether a 7-day treatment with either
reboxetine or citalopram would influence how healthy volunteers pro-
cess infant-related emotional information by using an attention task
(Stein et al., 2012). The sample consisted of 43 healthy student volun-
teers with no psychiatric diagnosis (past or present). A dot probe task
was performed to examine attentional vigilance toward stimuli. Pairs
of photographs of adult or infant faces (one emotional - sad/happy -
and one neutral expression of the same individual) were used as stimuli.
On each trial, the face pair was presented and immediately followed by
a probe (one or two dots on the screen replacing one of the faces). Par-
ticipants were required to report the number of dots displayed on the
screen as quickly and as accurately as possible. Reboxetine and
citalopram did not influence attentional vigilance toward infant and
adult faces of emotion in the dot probe task. Limitations of the study in-
cluded sample size, duration of antidepressant administration and the
design of the task used.

The influence of infant faces on attention in men and women was
explored by Cardenas et al. (2013) by examining whether their interest
in infants would affect overt attentional bias toward infant faces
(Cardenas et al., 2013). Undergraduate students (32 male and 31 fe-
male) answered two questionnaires (Interaction-with-Infants and In-
fant-Job-Preference) as a measure of interest in infancy and a
demographic questionnaire. The attention paradigm was a free-view-
ing, eye-tracking task with neutral adult faces and infant faces as stimu-
li. Stimuli were presented as paired face images, always one adult and
one infant face, one above the other. During presentation, the eye-track-
ing system recorded the first fixation point, total viewing duration for
each picture, and total number of fixations for each face. Results showed

that the first fixation point was not influenced by age or sex, but by the
screen position, as the participants looked first at images located on top.
Viewing bias (total viewing time for infant faces subtracted from total
viewing time for adult faces) and fixation bias (total number of fixations
to infant faces compared to the number of fixations to adult faces) were
considered components of overt attentional bias toward infant stimuli.
Men had a viewing bias toward infant faces when the infant image
was paired with a male image, but not when paired with a female
image, whereas women had a viewing bias toward infant faces regard-
less of the image pair. A similar result was reported for the fixation bias:
men fixated more often on the infant face when it was paired with a
male face, and women had a fixation bias toward infant faces in all con-
ditions. Women's interest-in-infant scores did not influence attentional
bias toward infant faces. Conversely, men with above average interest-
in-infant scores tended to have a greater attentional bias toward infant
faces when the infant image was paired with an adult male image. The
results of the study indicate a link between overt attention and self-re-
ported interest in infants for men, and suggest that further research is
warranted to determine the direct impact of this attentional bias on ac-
tual infant care. We wonder whether the overt attentional bias de-
scribed in the study is a reliable indicator of attention modulation on
its own or whether pairing it with automatic attentional bias measures
would be a better arrangement in order to understand its pattern over
time.

The most recently published study included in this review was con-
ducted by Thompson-Booth et al. (2014), who investigated attention to
infant emotional faces in mothers and non-mothers. The Irrelevant Fea-
ture Visual Search Paradigm, adapted from Theeuwes (1991, 1992,
1994) and Hodsoll et al. (2011), was used in the study and included
an adult and an infant version of the attention task. In the task, a fixation
cross was presented, followed by three faces presented on the screen
until a response was given. Face images showed either neutral expres-
sions or emotional faces (distressed/sad expression or content/happy
expression). Participants were asked to find the blue-eyed face (which
appeared in three conditions: all neutral faces, emotional face as target,
and emotional face as distractor) and to indicate whether it was tilted to
the right or left. The 66 women participating in the study showed
slower response time to infant target stimuli than to adult target stimuli.
This effect was modulated by parental status, as mothers had longer re-
sponse times to infant compared with adult faces than did non-mothers.
Both groups also had longer response times to emotional faces, with a
greater effect on infant emotional faces. Appraisal theories of emotion
predict that stimuli that are considered important or significant require
increased allocation of attention and processing (Sander et al., 2005),
and higher levels of arousal may be responsible for the engagement of
attention (Lorenz, 1943; Brosch et al.,, 2007). In the preliminary study
for image validation, infant faces were rated as more arousing than
adult faces even when expressions were neutral. The authors argued
that, if greater arousal ratings had been sufficient to drive greater atten-
tional interference, then slower responses would have been observed
for distressed vs. happy images, but no such difference was found.
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Finally, the results of the study indicated that greater levels of mothers'
self-reported parental distress were associated with less task interfer-
ence when infant faces were presented. The results suggest that, for
adult women, infant faces in general, especially infant emotional faces,
preferentially engage attention compared with adult faces. And for
mothers infant faces appear to be more salient in general.

4. Discussion

The 10 studies reviewed here have different objectives and methods.
Except for the studies conducted by Pearson et al., which used the same
attention task and same parameters, each study used a different type of
attention task (dot probe, eye tracking), with different stimulus-onset
asynchronies (SOA) and different stimulus comparisons.

In Brosch et al. (2007), Hodsoll et al. (2010) and Proverbio et al.
(2011) the time frame used in the dot probe paradigm allows us to con-
clude that the attentional processing involved in those tasks is automat-
ic (also referred to as reflex or exogenous) and mostly determined by
bottom-up networks (Luck and Hillyard, 1994; Hopfinger and
Mangun, 1998; Hopfinger et al., 2001). The go/no-go task used by
Pearson et al. (2010, 2011b, 2011c, 2013) in all their studies also in-
volved automatic attention processes. Due to the longer duration of
cue display in Stein et al. (2012), we assume that the attentional pro-
cessing involved in the task has already required some voluntary or
top-down effort. In Cardenas et al. (2013) and Thompson-Booth et al.
(2014), a longer time frame clearly requires voluntary attentional
processing.

Despite the methodological differences between studies and the dif-
ferent levels of attentional processing accessed, most findings point to
the same direction. All studies have shown, in different populations,
that adults have attentional biases toward infant faces (Brosch et al.,
2007; Hodsoll et al., 2010; Pearson et al., 2010; Pearson et al., 2011b,
2011c; Proverbio et al., 2011; Cardenas et al., 2013; Thompson-Booth
etal, 2014). Thus, it is possible that infants have a biological valence ca-
pable of being prioritized by automatic and voluntary attention.

The studies reviewed here are in line with research using electro-
physiological and neuroimaging techniques. Studies by Thompson-
Booth et al. (2014) and Cardenas et al. (2013) reinforce the findings of
Proverbio et al. (2006), who showed by electrophysiological analyses
that men and women, parents and nonparents, respond differently to
unknown infant face pictures (Proverbio et al., 2006). Parents had in-
creased cortical responses compared with nonparents to infant facial
expressions, showing that parenthood increases both attention and
neural responses. Sex differences were expressed by higher arousal
and more consistent attention allocation toward infant stimuli by
women than men (Proverbio et al., 2006; Cardenas et al., 2013)

A relationship between the type of infant emotional expression and
the degree of response activation in parents has also been previously re-
ported. Similar to the findings of Pearson et al., other authors have iden-
tified that distress produces a greater response than do neutral or happy
expressions. In Proverbio et al. (2006), while nonparents tended to re-
spond similarly to expressions of intense distress and mild discomfort,
parents (especially mothers) showed greater sensitivity to very sad in-
fant faces. Seifritz et al. (2003) demonstrated higher sensitivity of par-
ents to distress signals by showing that the sound of an unfamiliar
infant crying, but not the infant's laughter, induced greater activation
of the amygdala and interconnected limbic regions in parents than in
nonparents (Seifritz et al., 2003). Furthermore, Stein et al. (2012), in a
sample of nonparents, found no attentional bias toward a specific infant
emotion. Therefore, responding to infant faces expressing distress may
be considered important for the survival of the species.

There might be multiple reasons why parents have higher attention
bias towards infant faces, specially towards their own infant, since par-
enting provokes changes in hormones, neuropeptides, brain function
and behavior on both men and women (Pereira and Ferreira, 2016).
Oxytocin may play a role on these changes as attention allocation

towards infant is higher in situations associated higher circulating oxy-
tocin levels such as parenting, breastfeeding, better mother-infant rela-
tion and being in love (Feldman, 2007a, 2007b; Grasso et al., 2009; Kim
etal, 2010; Kim et al., 2011; Pearson et al., 2011b, 2011c; Weisman et
al., 2012). Moreover, oxytocin is linked to the activation of areas in-
volved in socio-cognition abilities (e.g. dorsolateral prefrontal cortex)
and reward, which can promote a perpetuation of the interest for the
stimuli (Atzil et al.,, 2012; Pereira and Ferreira, 2016). It is important to
highlight that changes in neurotransmission and brain activation
occur also in fathers and adoptive parents, indicating that the contact
with an infant is also key to promote differences between parents and
non-parents (Grasso et al., 2009; Pereira and Ferreira, 2016)

The high relevance of a stimulus strongly correlates with its reward-
ing properties and power to alter attentional prioritization. Attentional
priority changes according to the reward intensity (greater reward has
greater influence on the attention system) (Anderson et al., 2011;
Anderson, 2013). The influence on attention allocation persists even
after the reward has ceased and occurs even without conscious aware-
ness (Seitz et al., 2009; Anderson et al., 2011). Childbearing behavior
usually activates the reward system (Leibenluft et al., 2004; Swain et
al., 2007; Kringelbach et al., 2008).

Although data on the role of the reward system in postpartum de-
pression are scarce, this system is known to be altered during depres-
sion in other periods of life (Henriques and Davidson, 2000; Foti and
Hajcak, 2009). Depressive symptoms alter attention toward reward-re-
lated stimuli, extinguishing the attentional bias toward these stimuli
(Anderson et al., 2014). This is, perhaps, one possible explanation for
the lower attention bias toward infant distress observed in Pearson's
sample of pregnant women with depressive symptoms.

Correspondence can also be found between the studies of Pearson et
al. (2011c¢) and Kim et al. (2011), as both investigated the impact of
breastfeeding on maternal behavior. The first study focused on atten-
tional processing, while the second study explored the association be-
tween neuroimaging and behavioral analyses. Kim et al. (2011)
suggested that nursing positively influences maternal sensitivity be-
cause breastfeeding mothers show higher amygdala, putamen, globus
pallidus, and superior frontal gyrus activation than formula-feeding
mothers in response to their infants' cry. These brain areas are impor-
tant in caregiving behavior and empathy (Swain et al., 2007; Kim et
al., 2010). Additionally, breastfeeding mothers show a trend towards
higher maternal sensitivity during mother-infant interactions when
compared with formula-feeding mothers.

Studying automatic attention and its biases toward different stimuli
allows a better understanding of the exogenous drive of attention that
often occurs at the beginning of many processes involved in perception
and decision-making. Attentional biases toward stimuli such as food,
erotica, predators, and human emotional facial expressions hold a pos-
sible key to unveiling what has contributed to the survival of our species
and what has been perceived as universally relevant to humans to date.
Describing reflexive attention, as well as its neurobiological bases and
behavioral patterns, is also important for understanding the develop-
ment and maintenance of addictions and compulsive and anxious
behaviors.

Beyond the scope of this review but worth mentioning, there are
other methods to explore adults' attention to infant cues, such as
event-related potentials (ERP) on electroencephalograms (EEG) and
neuroimaging studies. These are useful and interesting research tools
that provide an understanding on how the infant cues are processed
at a neurobiological level.

As it happens in behavioral measures of attentional bias towards in-
fant faces, there are not many studies with ERP using infant faces as
stimuli. One advantage of ERP is the ability to differentiate components
of cue processing. The first waves after the stimuli onset (N170) are re-
lated to visual processing with visual cortex activation. Attention alloca-
tion initiates around 200 ms after the stimuli onset (e.g. P200 and P300)
and progresses towards a more elaborate engagement and stimuli



39

M.K. Lucion et al. / International Journal of Psychophysiology 114 (2017) 1-8 7

processing during late positive potential (LPP) (Vuilleumier and
Pourtois, 2007; Maupin et al., 2015).

Confirming some of the behavioral findings, ERP studies demon-
strate that images of infant distress generate higher attention process-
ing with larger wave amplitudes 200 ms after the stimuli onset
compared to neutral and happy faces (Proverbio et al., 2006; Rodrigo
et al, 2011; Doi and Shinohara, 2012; Peltola et al,, 2014; Malak et al.,
2015). This finding is replicated in different sets of samples: mothers,
non-mothers, fathers, and neglectful or highly anxious mothers. Al-
though the last two conditions interfere with infant face processing,
the effect of infant distress stimuli persists (Rodrigo et al., 2011; Malak
etal,, 2015). Findings also indicate that infant stimuli generate larger re-
sponses than adults, and the picture of a parent's own infant also pro-
duces larger responses than an unfamiliar one (Proverbio et al., 2006;
Weisman et al,, 2012; Peltola et al,, 2014).

Neuroimaging studies using functional magnetic resonance imaging
(fMRI) have demonstrated that infant faces trigger responses in differ-
ent brain areas, including parietal and prefrontal cortices, both involved
in attention and cognitive processing (Strathearn et al., 2008;
Shomstein, 2012; Luo et al,, 2015).

Most of the fMRI and magnetoencephalography (MEG) studies that
were designed to evaluate brain responses to infant faces used a stimuli
exposure time that requires voluntary attention, and compared re-
sponses to own parents' child picture versus an unfamiliar infant pic-
ture. Results suggest that infant faces activate more attention and
reward areas than images of adults and other animals in parents and
non-parents (Kringelbach etal.,2008; Cariaet al., 2012). In addition, im-
ages depicting the subjects' own children's faces, especially happy ones,
promote higher activation than unknown infants in areas related to cog-
nitive and emotion processing of stimuli such as the anterior cingulate,
insula, medial and dorsolateral prefrontal cortex (Strathearn et al.,
2008; Luo et al., 2015). Conditions such as depressive symptoms and
substance abuse negatively impact the activation of areas related to
emotion processing on mothers (Landi et al, 2011; Laurent and
Ablow, 2013)

5. Conclusions and Future directions

Attentional bias toward certain types of stimuli reflects their evolu-
tionary relevance to our species. Once automatic attention is captured,
the subsequent processing of salient stimuli will take place and direct
behavior. The presence, reduction or absence of an attentional bias to-
ward infant faces highlights the caregiver's availability to respond to
the infant's signals, particularly to those that convey urgency or danger,
such as emotional expressions of distress. Measures of attentional bias
toward infant faces, in terms of response time, provide objective data
on important processes previously assessed only by self-report and ob-
servation. Given the great adaptive value shown in the different studies
reviewed here, attentional bias toward infant stimuli appears to be a
promising field of research with potential for clinical application.
Pearson's studies, for instance, focused on a major health concern: post-
partum depression. Considering the major impact that the quality of
maternal care has on child development and risk for future psychopa-
thology (Murray et al.,, 1996; Feldman, 2007a, 2007b; Stein et al.,
2009; Pearson et al., 2011a), recognition of disturbances in maternal
mood and/or mother-infant relationship should be one of the focuses
for concern in public health. The assessment of at-risk families would
benefit greatly from a practical and objective index such as the behav-
ioral measure of attentional bias toward infant faces, especially toward
distress signals. The application of this knowledge may include potential
strategies related to a more successful mother-infant relationship. Al-
though the findings by Stein et al. should be interpreted with caution,
the effect of antidepressants on mothers' positive perception of infants'
expression may contribute to positive interactions. Further studies
should investigate the association between altered attentional bias to-
ward infant faces and breastfeeding difficulties and/or feeding behavior

alterations, so that this tool may be potentially used for identification of
problematic dyads. Similarly, as the quality of maternal care influences
neuroendocrine responses (McGowan et al., 2009) and seems especially
important for vulnerable populations (Escobar et al., 2014), early
screening for possible deviations in maternal-infant relationship may
be relevant to prone interventions.

An increase in research on attentional bias toward infants is needed
to further understand the influence of behavioral and biological mecha-
nisms of the infant, the caregivers, their relationship, and their environ-
ment on caregivers' attention to infant signals. Possible correlations
between attentional bias and future child cognitive, social and emotion-
al development should also be further explored. Larger studies with ad-
equate methodology are necessary so that the potential clinical
applications of such tool can be understood and optimized.
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Abstract

Sensitive maternal behavior in the first months after birth impacts child development.
Our aim was to investigate the association between maternal automatic attention
towards emotional infant faces and components of maternal sensitive behavior.
Eighty-two mother-child dyads were filmed in free interaction one month post-partum,
and mothers performed an cognitive processing task with infant expressing different
emotions (happy, distress and neutral) as stimuli. Enhanced attention engagement
towards infant distress stimuli on the attentional task correlated with the maternal
ability to acknowledge her infant needs during the interaction.

Key words: mother-infant; attention, maternal sensitivity, emotion processing



45

Introduction

The quality of mother-infant interaction impacts child development (Barrett &
Fleming, 2011). Maternal sensitivity is a key component of good mother-infant
relationships. It is associated with secure attachment and better cognitive/social
development (Feldman, 2010). During sensitive periods, children’s neurobehavioral
development is more susceptible to be influenced by the environment, especially by
the interaction with parents and peers. The first months after birth are a sensitive
period where maternal behavior persistently impacts infant development (Feldman,
2015) .

Infant stimuli provoke greater activation and arousal than adult stimuli in brain
areas related to attention (parietal regions and posterior cingulate cortex), emotion
processing (Orbitofrontal Cortex, insula), reward, empathy and motor behavior (e.g
Striatum and Superior Frontal Gyrus) (Luo et al., 2015). Therefore, activation of these
areas elicited by the emotion processing of infant faces might be a precursor of
maternal behavior. Infant stimuli capture more attention from adults than adult stimuli,
this effect is stronger in mothers than non-mothers(Lucion et al., 2017) . Pearson et
al. 2011 showed that pregnant women with higher attentional bias towards infant
distress report themselves as having a better bonding with their babies after birth
through the postpartum bonding questionnaire (PBQ) (Pearson, Lightman, & Evans,
2011). However, the possible correlation between measures of automatic attention
allocation towards different infant emotions faces and the actual observed quality o
the mother-infant relationship was never investigated, and this was our objective.

Materials and methods

Mother-infant pairs fulfilling the inclusion and exclusion criteria (living in Porto
Alegre-RS, Brazil, >= 18 years of age, no current or past history of drug abuse,
singleton gestation of at least 37 weeks’ duration, no more than four previous
gestations, newborn without congenital disease and not requiring hospitalization)
were recruited during prenatal visits or immediately after giving birth, from
February/2015 to January/2016.

The project received approval from Grupo Hospitalar Nossa Senhora da
Conceigédo and Hospital de Clinicas de Porto Alegre Ethics boards (GPPG/HCPA 13-
0507). After signing the informed consent and providing baseline information, dyads
were visited at home 25-40 days after birth for the cognitive processing task and
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mother-infant relationship assessment.

The cognitive processing task was based on the computerized paradigm
established by Pearson (Pearson, Cooper, Penton-Voak, Lightman, & Evans, 2010),
with a set of pictures validated for the Brazilian population in a previous study
(Arteche, Vivian, Dalpiaz, & Salvador-Silva, 2016; Rodrigues, 2015; Oliveira et al.,
2017). This task consists in go/no go trials having images of babies and adults faces
with 3 types of emotions expressed for each age (baby-distress, baby-neutral, baby-
happy, adult-fear, adult-neutral and adult-happy) as stimuli. The trial started with a
black cross at the center of a blank screen for 750ms. Next, a face image with a
superimposed green or red cross appeared for 240ms at the center of the screen;
red crosses indicated no-go trials, and green crosses meant go trials. Mothers were
oriented to ignore the face images, and to press the space bar from the computer
keyboard in ‘no go’ trials; in ‘go’ trials, they were asked to identify in which corner (left
or right) a vertical line was placed, by pressing the keyboard right or left arrows. The
task was designed to measure attention engagement by the stimuli, being longer
reaction time representative of higher attention engagement toward stimuli. The task
run on E-prime 2.0 (PST Inc., USA), which was designed to randomly assign the
blocks order and to compute the reaction time. E-prime computed the reaction time in
milliseconds (ms). Data was extracted from E-prime to a spreadsheet and
subsequently to the statistical software for analysis.

Mother-infant interaction was scored based on 5 minutes filmed free
interaction. Dyadic behavior was analyzed with the use of Coding Interactive
Behavior (CIB) for newborns. CIB is widely used instrument to code mother-infant
interaction throughout child life. It has been used in cohorts, proving to have behavior
constructs related to child development. Coding Interactive Behavior (CIB) for
newborns includes the evaluation of maternal gaze, affect, vocalization, touch,
mother-infant positioning, child affect, alertness and vocalization every 10 seconds;
global evaluation of maternal acknowledging, intrusiveness and affect are also
scored in a 1 to 5 scale, being 1 minimum of specific behavior occurring and 5 the
maximum possible to occur (Feldman, 1998). A Psychiatrist trained on the coding
system, and blinded for the attentional task results, performed CIB. There were 5
behaviors of special interest in this study: maternal gaze to infant face, maternal
positive affect, ‘motherese’ speech, affectionate touch and parental acknowledging
due their importance for bonding and child development (Feldman & Eidelman, 2003;
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Feldman, Weller, Zagoory-Sharon, & Levine, 2007). The first four behaviors were
computed as a proportion of time that they happened during the interaction, therefore
they vary from 0 to 100%. Parental acknowledging is considered the mother’s ability
to read, understand, and respond to infant signs in a sensitive manner, and is scored
from 1 (no acknowledging) to 5, in 0.5 increments.

Data were entered and analyzed in the Statistical Package for the Social
Sciences (SPSS) 20.0 software (SPSS Inc., Chicago, IL, USA). Quantitative
variables were described as mean + standard deviation of the mean (SD), whereas
categorical data were described using relative (%) frequencies. Non-parametric test
Spearman's correlation (rs) analyses were performed to investigate possible
correlations between the attention processing and maternal behavior components,
since most variables did not reach normal distribution. Significance levels for all
measures were set at p<0.05.

Results

Eighty-two dyads joined the study. Data from 3 mothers were excluded due to
problems in filming the mother-infant interaction or performing the attentional task.
Mean maternal age was 27 years (SD=5.48 years), 12.7% had less than 8 years of
education and 19% were single (not living with partner). Mean gestational age was
39.15 weeks (SD=1.1 weeks), 47,5% were primiparous, 44.3% of the infants were
female, and 70.1% of the sample was on exclusive breastfeeding, average baby age
during visits was 29.8 days (SD= 3.75).

Table 1 shows the mean reaction time on the attentional task per block type. On
average, mothers spent 80.21% (SD=21.37) of the time looking at their infants’ face.
Mean positive maternal affect comprised 41.19% of the time (SD=27). Motherese
occurred on average 25.73% of the time (SD=26.25) and affectionate touch
happened in 14.76% of the time (SD=14.9). Mean parental acknowledging score
was 2.88 (SD=0.99).

When analyzing the attentional engagement by each set of infant stimuli (infant
distress, happy and neutral face), we observed a statistically significant correlation
between the reaction time on the infant distress block and parental acknowledging
(rs=0.244 p=0.030). The correlations with other components of maternal behavior
were not significant (gaze infant face rs=0.138, p=0.226; positive affect rs=0.120,
p=0.292; motherese speech rs=0.169, p=0.136; affectionate touch rs=-0.26, p=0.818).
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There were no statistical significant correlations between mean reaction time on
happy (gaze infant face rs=0.072, p=0.529; positive affect rs=0.039, p=0.736;
motherese speech rs=0.102, p=0.373; affectionate touch rs=-0.091, p=0.424 and
acknowledgement rs=0.180, p=0.113) and neutral infant blocks (gaze infant face
r=0.104, p=0.362; positive affect rs=0.115, p=0.315; motherese speech rs=0.094,
p=0.410; affectionate touch rs=-0.086, p=0.453 and acknowledgement rs=0.147,
p=0.197) and behavioral components of maternal sensitivity.

Discussion

To our knowledge this is the first study to analyze patterns of automatic attention
allocation towards infant emotion and behavioral measures of mother-infant
relationship after birth. Longer reaction time towards infant distress was positively
correlated with higher scores of parental acknowledging. This finding agrees with
previous results described by Pearson et al.(Pearson et al., 2011) where greater
engagement with infant distress was associated to better reported bonding with
infant. However, here we extended this to observed maternal behaviour. Although
evidence for the relationship is relatively subtle, it is notably that a simple automatic
task like the measurement of attention engagement to infant distress can somewhat
predict specific aspects of maternal behavior. Acknowledging is described as the
mothers’ ability to detect, understand and respond to infant signs. This is an
important feature of sensitive parenting according to CIB which is related to child
development(Feldman, 2010). Pending replication, results described here have a
strong potential for clinical application in detecting vulnerable dyads for poor mother-
infant bonding and understanding the cognitive basis of sensitive maternal behaviour.
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Table 1. Reaction time per block type

Block Type Reaction Time (ms)
Happy infant 689.2 (188)
Neutral infant 703.3(191)
Distress infant 677.6(198)
Happy adult 691.4(189)
Neutral adult 696.5(179)
Fear adult 688.5(193)

Values are given in mean (standard deviation)
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Abstract

Background: Cognitive processing of stimuli is important for activating proper
behavior. Different aspects can alter cognitive processing, as inflammatory marker
interleukin 6 (II-6). Our objective was to analyse correlations between cognitive
processing, interleukin-6 and maternal behavior. Methods: Fifty-one mother-infant
dyads were visited at home 1 month postpartum. In this visit mothers performed a
go/no-go cognitive processing task with infant and adult faces expressing different
emotions as a measure of cognitive processing, maternal blood was collected for
interleukin-6 level measure, and dyads were filmed during 5 minutes free interaction.
Data about familiar income was also acquired. Results: There was positive
correlation between reaction time on cognitive processing task and II-6 levels;
negative correlation between 1I-6 and maternal affiliative behaviour; and participants
with lower-income had less amount of maternal affiliative behaviour and higher II-6
levels. All 4 variables were set in a Structural Equation model resulting in a more
integrative approach. In this model differences on 1I-6 and maternal behavior
according to income, 1I-6 correlation with maternal affiliative behavior and reaction
time persisted; and reaction time on go/no-go task became positively correlated to
maternal affiliative behavior. Conclusion: Cognitive processing of faces expressing
emotion during early postpartum seems to be related to II-6 levels. Our data suggest
the importance of economic status and inflammatory processes for modulating the
quality of maternal care.

Keywords: maternal behaviour; cognitive processing; inflammation; poverty;

postpartum; mother-infant relationship, socioeconomic
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Introduction

Human faces are salient stimuli capable of activating several brain regions
(amygdala, insula, cingular cortex, prefrontal cortex) (Brosch, Sander, and Scherer
2007, Luo et al. 2015, Haxby, Hoffman, and Gobbini 2002, Kim, Strathearn, and
Swain 2016, Vuilleumier and Pourtois 2007). Mothers have a distinct cognitive
processing of infant emotional cues when compared to non-mothers (Moses-Kolko et
al. 2014, Lucion et al. 2017, Kim, Strathearn, and Swain 2016). Parents have higher
responses to infant stimuli than non-parents(Oliveira et al. 2017). The heightened
salience of infant signals to mothers might have been an evolutionary adaptation
since nonverbal communication is predominant on the first months after birth
(Parsons et al. 2010). Moreover, differences in cognitive processing of infant
emotional stimuli are related to differences in maternal care. Indeed, synchronic
mothers (i.e. those who show sensitive interaction with their children in a time-
coordinated manner) process infant stimuli in a different manner than non-synchronic
ones, as well as good caregivers do in comparison to neglectful parents (Kim et al.
2011, Moses-Kolko et al. 2014, Rodrigo et al. 2011, Pearson, Lightman, and Evans
2011).

As in other animals, studies have shown that specific sets of maternal
behavior and attunement towards infant signals during sensitive periods impact child
hypothalamic—pituitary—adrenal axis (HPA), oxytocin levels and signalling, as well as
cognitive and psychosocial developments (Feldman 2010, Feldman and Eidelman
2006, Feldman et al. 2013, Tarullo and Gunnar 2006, Raby et al. 2015, Feldman
2015). Maternal positive affect, gaze towards infant’s face, affectionate touch (e.g.
caressing) and motherese speech in the first months after birth have been
considered behaviors related to caring mothers, the first 3 being related to higher
oxytocin levels in infants. Those behaviors should be coordinated with infant signs in
order to develop sensitive parenting (Feldman 2015, Granat et al. 2016, Feldman et
al. 2002, Feldman et al. 2007). For that, mothers need to have their attention
engaged to infant cues and be able to process them.

Some environmental adversities such social disadvantages and maternal
diseases (i.e mood disorders and drug abuse) have been related to alterations in
both maternal behavior and cognitive processing, and also to raised levels of
inflammatory cytokines (Kim et al. 2017, Landi et al. 2011, Morozink et al. 2010,
Petersen et al. 2008, John-Henderson et al. 2016, Araos et al. 2015, Moreira et al.
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2016, de Britto Rosa et al. 2011, Fraga et al. 2015, Pearson et al. 2010, Kohler et al.
2017, Kim and Bianco 2014). More specifically, interleukin 6 (lI-6) has been
consistently linked to alterations in cognitive processing. Higher levels of peripheral
lI-6 are related to cognitive dysfunction in drug users, cirrhotic and cardiovascular
patients, and depression (Trapero and Cauli 2014, Levandowski et al. 2016,
Athilingam et al. 2013, Sukoff Rizzo et al. 2012). Induced neuroinflammation, with the
rise of II-6 levels, promotes a blunted reaction to reward in ventral striatum, an
important brain region for motivating maternal caregiving behavior (Eisenberger et al.
2010, Kim, Strathearn, and Swain 2016).

Another important relation of 1I-6 is with socioeconomic status. Disadvantaged
socioeconomic status (SES) has been linked to higher levels of II-6 in different
populations (Petersen et al. 2008, de Britto Rosa et al. 2011, Morozink et al. 2010).
Life stressors and social support modulate the relationship between 1I-6 levels and
socioeconomic disadvantage, in such a way that exposure to adverse life events is
correlated to higher levels of 1I-6, but availability of social support dampens II-6
reactivity in stressful situations (John-Henderson et al. 2015, John-Henderson et al.
2016).

Given the importance of maternal cognitive processing of emotion and the
apparent role of inflammatory interleukin 6 in disorders with cognitive impairment, we
hypothesized that this biological marker would be related to maternal cognitive
processing in the first month postpartum. To our knowledge there is no study
investigating the possible role of inflammatory cytokine in maternal cognitive
processing of infant and adult facial stimuli expressing emotions. Therefore, the aim
of the present study was to analyze the relation of II-6 with cognitive processing on
first postpartum month. Moreover, we used an integrated approach to investigate
possible relations between cognitive processing, II-6, family income and maternal
behavior. We hypothesized that higher 1I-6 would be correlated with altered cognitive
processing and maternal behavior. As supported by literature we predicted that II-6

levels and maternal behavior would be influenced by family income.

Methods

Participants and Design

Mothers eligible for the study were invited in their primary care facility visit
prior to childbirth or in the hospital after they gave birth to join the study. Inclusion
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criteria were having at least 18 years old, singleton gestation, no more than 4
previous gestations, no current or past history of drug abuse, and normal or
corrected eye vision. Exclusion criteria were preterm birth (less than 37 weeks), and
baby with congenital disease or required hospitalization on intensive care unit after
birth. Results presented in this article consist in data of part of a bigger sample. For
this article woman who did not had II-6 measures were excluded.

During the first interview, mothers answered to a Brazilian validated
questionnaire about family income (named Criterio Brasil de Classificagao
Econdémica-ABIPEME)(ABEP) and a questionnaire with general data about family
formation, education, family support, and mother and child’s health. Dyads were
visited at home 25 to 40 days after labour (M= 29.5 SD=4.02). Three dyads were
seen at the research institute. All visits occurred between 2 and 6 p.m. This visit
comprised an attentional task, a questionnaire about mother and infant health, a five-
minute filmed free interaction, and a maternal blood sample collection (see details
below).

Invitation and visits occurred from February 2015 to January 2016. Fifty-three
participants joined the study and had II-6 measured. Table 1 shows sample
characteristics. One participant did not perform the go/no-go task and one recorded
interaction was excluded due to lack of recording quality that precluded further
coding.

The project was reviewed and approved by Hospital de Clinicas de Porto
Alegre and Grupo Hospitalar Nossa Senhora da Conceigdo Ethic boards
(GPPG/HCPA 13-0507) and all participants provided written assigned consent.

Measures

Family income

ABIPEME is a standardized instrument used to evaluate family income in
Brazil (ABEP). It considers housing characteristics, home appliances and car
possession, and educational level. It is divided in classes, being A representative of
the highest income and D the lowest. For the sake of the analysis, we grouped into a
binary variable: high income, representing A and B classes, and low income

comprising C and D.

Attentional Task
The attentional task applied was based on the computerized paradigm
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established by Pearson (Pearson et al. 2010), with a set of pictures validated for the
Brazilian population (Oliveira et al. 2017). This task consists in go/no go trials having
images of infants and adults faces with 3 types of emotions expressed for each age:
happy infant, neutral infant, distress infant, happy adult, neutral adult, and fear adult .
The trial started with a black cross shown at the center of a blank screen for 750ms.
Next, a face image (stimulus) with a superimposed green or red cross flanked by a
vertical and a horizontal bar appeared for 240ms at the center of the screen; red
crosses indicated no-go trials, and green crosses meant go trials. Mothers were
oriented to ignore the face images, to press the space bar from the computer
keyboard in ‘no go’ trials; in ‘go’ trials, they were asked to identify in which corner (left
or right) a vertical line was placed, by pressing the right or left arrows of the
keyboard. There were two trial blocks for participants adapt to the task, one without
images behind the green and red cross, and one with objects images behind the
color cross. The task run on E-prime 2.0 (PST Inc., USA), which was designed to
randomly assign face stimuli, type of trial (go or no-go) and bar combination, as well
as the blocks’ order, and to compute reaction time. E-prime computed the reaction
time in milliseconds (ms). Data was extracted from E-prime to a spreadsheet and
subsequently to the statistical software for analysis. Babies would be under the
supervision of an adult family member or one of the two research assistants while the
mother was executing the task.

Maternal Behavior

Maternal behavior was analyzed with the use of Coding Interacting Behavior
(CIB) for newborns. Mothers were oriented to interact freely with their baby for 5
minutes. The interaction was recorded for posterior coding. A Psychiatrist that
completed training program on CIB and was blinded for the attentional task and
interleukin results performed the coding. CIB for newborns includes the evaluation of
maternal gaze, affect, vocalization, touch, mother-infant positioning, child affect,
alertness and vocalization every 10 seconds (Feldman 1998). In this study, we
focused on maternal behaviors that are considered as caring behaviors and related
to child development: maternal gaze to infant face, maternal positive affect,
motherese speech, and affectionate touch (Feldman and Eidelman 2007, Feldman et
al. 2007, Feldman and Eidelman 2003). These behaviors were computed as a
proportion of time that they happened during the five minutes interaction, therefore
they vary from 0 to 100%. As in other articles that used CIB, we computed the sum
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of these 4 behaviors as an indices of Maternal Affiliative Behavior (MAB), and this
sum was used in the analyses (Feldman and Eidelman 2007, Feldman et al. 2007).
CIB is a widely used method of evaluating mother-infant interaction with cohorts from
birth until adolescence showing relation between its constructs and child

development (Feldman 2015).

Interleukin-6

Blood was collected between 2 and 6 p.m. and kept in cold transportation until
centrifuged for 10 minutes in the research facility. Serum was aliquoted and stored in
-80°C. 1I-6 was measured with the use of Milliplex® Map Human High Sensitivity T
Cell Magnetic Bead Panel on first time-thawed samples. Minimum assay sensitivity
for 1I-6 is 0.11pg/ml by an experienced laboratory technician according to the
manufacturer instructions.

Statistical analysis

Variables’ distributions were analyzed by Shapiro—Wilk test. All reaction times
were log transformed to fit a normal distribution. Repeated measures ANOVA was
performed to compare mean reaction time according to block type. Bivariate
correlations were used to analyze the relationship between two continuous variables,
Student’s t Test was used to compare means between groups, and Chi-square test
to compare categorical variables between low and high income groups. Structural
Equation Model was performed including the variables of interest considering the
complex relation between variables. Data were analyzed in the Stata 14.0 software
(StataCorp LP, TX, USA).

Results

Table 1 describes the socio-demographic characteristics of the total sample,
and compares high and low income groups. As expected, low and high income differ
on maternal education. All other socio-demographic variables did not differ between
groups. The results of the Attentional Task show the following mean reaction time
and standard deviation according to stimuli block type: happy infant 682.4 ms
(SD=192.29), neutral infant 680.0 ms (SD=168.85), distress infant 666.6 ms
(SD=199.72), happy adult 675.8 ms (SD=181.10), neutral adult 689.9 ms
(SD=179.05) and fear adult 682.8 ms (SD=192.42). A repeated measures ANOVA,

performed to investigate differences in reaction time according to the age and
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emotion expressed by the stimulus, shows that there was no statistically significant
difference between reaction times on the different emotions for both infant images
(p=0.548) and adult images (p=0.542). Therefore, two new variables were created:
Infant Trials, mean reaction of all infant faces trials (mean=682.03, SD=182.12), and
Adult Trials mean reaction times for all adult ones (mean=689.70, SD=173.71).

The coding of maternal behavior revealed that mothers spent an average
83.5% of the time looking at their infant’'s face, 40.2% of the time demonstrating
positive affect during the interaction, 26.9% of the time performing “motherese”
vocalization and 17.2% of the total time showing affectionate touch (note: these
behaviors are not mutually exclusive). Maternal affiliative behavior (MAB) values vary
from 42 to 320 on this sample, mean=167.8(SD=59.39). II-6 mean level was
1.32pg/ml (SD=0.63). Two participants were considered outliers (lI-6 levels were
above 3 SD of the mean) and were excluded from further analyses.

Table 2 shows the correlations between reaction times in adult and infant
trials, 1I-6 and maternal affiliative behavior. 1-6 level was positively correlated with
both adult trial (r=0.443, p=0.001) and infant trial (r=0.432, p=0.002) and negatively
correlated with maternal affiliative behavior (r=-0.313, p=0.027). Maternal behavior
was not correlated with any reaction time. Table 3 presents a comparison of reaction
time on infant and adult trials, 1I-6 levels and maternal affiliative behavior measure
according to income. Low-income group had less quantity of maternal affiliative
behaviors and higher levels of serum II-6. There was no difference on reaction time
to infant and adult trials according to income.

Considering the results above, a Structural Equation model was set to analyze
the correlation between those variables. Two models were created, one considering
reaction time on Infant Trials and another on Adult Trials due to possible higher
significance of infant processing for mothers.

Table 4 and Figure 1 contains the results and path model of Structural
Equations on the Infant Trials. Lower family income group was related to higher
levels of 1I-6 and less amount of maternal affiliative behavior. 11-6 level was positively
correlated with reaction time on cognitive processing task, and negatively correlated
to maternal affiliative behavior. Higher reaction time was positively correlated to
maternal affiliative behavior. Table 5 and Figure 2 express results and path model
considering the Adult Trial, showing a similar pattern of variables correlation that was

seen in Infant Trial model.
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Discussion

The present study integrated four different aspects of motherhood: maternal
behavior, cognitive processing, maternal social environment via family income, and a
biological marker of inflammation. These elements are complex per se and the
analysis of their interaction creates an integrative picture more related to the reality
than their individual analysis, but still a rather challenging to be interpreted. First, we
will discuss the bivariate relations (lI-6 and reaction time, maternal affiliative behavior
and reaction time, income and II-6, income and maternal affiliative behavior), and
later the structural equation model.

Our results showed positive correlations between serum 1I-6 levels in
postpartum mothers and cognitive processing of infant and adult faces expressing
different emotions, as women with higher levels of 1I-6 had longer reaction times on
the go/no-go task. To our knowledge this is the first study that correlated higher
levels of serum II-6 with cognitive processing in women during the postpartum period.
The go/no-go task was a behavior test in which the reaction time to press a specific
key was measured. The stimuli presented in the task are considered distractors, and
longer reaction time is supposed to be a measure of attention engagement towards
the stimuli (Pearson et al. 2010). However, there is no assurance that the reaction
time would only represent a measure of attention engagement. The longer reaction
time could also represent poorer cognitive function. It is possible that higher 1I-6
levels could impair cognitive flexibility altering maternal ability to execute the multiple
task commands (identify cross color, and locate peripheral target). In fact, higher
levels of 1I-6 have been linked to poorer executive function and worse cognitive
flexibility in women with a history of drug abuse (Levandowski et al. 2016). Brydon et
al. 2008 also described the relation between higher levels of 11-6 and worse executive
function(Brydon et al. 2008). Therefore, we could interpret the positive correlation
between higher serum II-6 and longer reaction time as a negative effect of
neuroinflammation on cognitive processing. Moreover, as discussed below, II-6 was
negatively correlated with maternal affiliative behavior. A balanced cognitive
processing between attentional engagement and cognitive flexibility seems to be
crucial for the establishment of sensitive maternal behavior (Barrett and Fleming
2011, Moses-Kolko et al. 2014, Pereira and Ferreira 2016). Behavioral tests of

cognitive processing are interesting research tools with possible clinical application
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due to their low cost and relative easiness to be performed. However, they are non-
specific measurements of cognitive processing.

Results also showed negative correlations between serum 1I-6 and maternal
affiliative behavior. A previous study demonstrated that inflammation, with increased
levels of |-6, causes anhedonia and alters reward processing(Eisenberger et al.
2010). Modification on rewards circuitry can negatively impact maternal behavior
(Kim et al. 2010, Kim, Strathearn, and Swain 2016). Several lines of investigation
have shown that the reward system is critical for the establishment and maintenance
of maternal care (Barrett and Fleming 2011, Kim, Strathearn, and Swain 2016,
Moses-Kolko et al. 2014, Pereira and Ferreira 2016). This system changes during
gestation and postpartum. Some stimuli that are usually aversive to non-mothers, as
baby distress, become salient and even rewarding to mothers to engage affective
maternal behavior (Barrett and Fleming 2011, Kim, Strathearn, and Swain 2016,
Swain, Kim, and Ho 2011, Brunton and Russell 2008). Ahn and Corwin 2015
demonstrated lower 1I-6 levels in breastfeeding mothers compared to bottle feeding
ones at 6 moths postpartum (Ahn and Corwin 2015). Considering that maternal
sensitivity has been related to breastfeeding (Kim et al. 2011, Jonas et al. 2015,
Tharner et al. 2012, Papp 2014), this study seem to agree to our results, in which
lower levels of II-6 were correlated with more maternal affiliative behavior. In our
sample the majority of mothers were breastfeeding, therefore we could not test if 1I-6
levels were different between breastfeeding and bottle-feeding mothers.

Results from the unadjusted analysis showed no significant correlation
between maternal affiliative behavior and the reaction times on infant and adult trials.
It was expected a positive correlation between reaction time to infant faces and
maternal affiliative behavior, since Pearson et al. 2011 using the same cognitive task
correlates maternal bonding in postpartum period to higher attention engagement
(longer reaction time) towards infant distress during pregnancy (Pearson, Lightman,
and Evans 2011). No difference in reaction time according to the emotional stimuli
was detected in our sample. A possible reason to explain the discrepancies is the
use of pictures of unfamiliar infants in a study with mothers who already knew their
infant’s faces, differing from Pearson’s sample that had only pregnant women. Both
variables are complex, depending on several components. They can be better
interpreted when a more integrated approach is used, as analyzed later. When other
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variables were controlled for, a positive correlation between reaction time and
maternal affiliative behavior was observed.

Our study demonstrated that postpartum mothers in disadvantage economic
situation had higher levels of serum II-6 than participants of high-income group. The
immune system appears to be permeable to environment characteristics and social
support (Morozink et al. 2010, John-Henderson et al. 2015, John-Henderson et al.
2016, Carroll, Cohen, and Marsland 2011, Fagundes, Glaser, and Kiecolt-Glaser
2013, Slopen et al. 2015). Difference in 1l-6 peripheral levels according to
socioeconomic status has been shown in other studies (de Britto Rosa et al. 2011,
Fraga et al. 2015, Morozink et al. 2010), but, to our knowledge, this is the first time
that it was identified in early postpartum. Economic conditions seem to have long
lasting effects on II-6 levels, and it secretion during stressful events (Miller and Chen
2007, Miller, Chen, and Parker 2011, John-Henderson et al. 2015, John-Henderson
et al. 2016). A noteworthy study describes that lower socioeconomic status during
childhood is related to a differential immune reactivity when exposed to a stressful
situation in adulthood, which is modulated by social support (John-Henderson et al.
2015). Another aspect to be considered in our results is that the levels of 1I-6 might
be a marker of harsher past childhood environment for the mothers. Unfortunately,
we do not have information about maternal past socioeconomic status.

Family income was highly related with maternal affiliative behaviors,
independently of other variables. Socioeconomic disadvantage was related to less
maternal behavior as early as the first postpartum month, reinforcing the vulnerability
of economically disadvantaged populations. Other studies have also pointed to
altered maternal behavior associated with income (Evans and Kim 2010, Sigveland,
Smith, and Moe 2012, Sturge-Apple, Jones, and Suor 2017, Kim and Bianco 2014).
Economic status influences multiple aspects of a person life, low-income is often
related with lower educational level, less social support, violence, worse housing
condition, less access to medical care and worse alimentary quality in a cumulative
way (Evans and Kim 2010, Kim and Bianco 2014). All those items can be involved in
higher inflammation, stress response and also impact cognitive processing. In a
neuroimaging study, Kim et al. 2017 reports different activation of the neural reward
system (amygdala and insula) between mothers with different socioeconomic status
while processing infant stimuli, altering maternal sensitive behavior (Kim et al. 2017).
The finding of less quantity of maternal sensitive behavior in the lower-income group
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is particularly important for us, since Brazil is a country in development, with the
majority of its population belonging to C and D classes (group considered low income
is this study). The data presented here reinforces the importance of public
intervention to better support mothers and their children in economic disadvantage
situation.

When the four variables were set in a structural equation model, the
correlations among income, |l-6, and maternal affiliative behavior persisted. The
persistence of the correlation, when variables were controlled, reinforces the
importance of II-6 and income on maternal affiliative behavior. Even controlled for
income, II-6 negatively correlated with maternal affiliative behavior, thus 1I-6 per se
seems important for maternal behavior. The identification of aspects that individually
impact maternal behavior is an important but challenging task. The finding of those
aspects helps the recognition of higher risk dyads and the development of
intervention strategies.

Once integrating the four variables, longer reaction time positively correlated
with maternal affiliative behavior, differently than what was observed using bivariate
correlations. As discussed previously, the cognitive task was designed to measure
attention engagement (Pearson et al. 2010). The hypothesis was that mothers with
higher attention engagement towards infant emotional stimuli would also display
more maternal affiliative behavior. Possibly the adjustment for 1I-6 and income
reduced the interference of these aspects have on cognitive processing and maternal
behavior. One possible explanation, is that II-6 interferes with maternal cognitive
flexibility (a mother’s ability to shift attention and perform multiple tasks, as needed
on the go/no-go task) inducing longer reaction time. Indeed, a previous study have
linked worst cognitive flexibility with higher 1-6 levels (Levandowski et al. 2016).
Cognitive flexibility is correlated with better maternal behavior and sensitivity (Chico
et al. 2014). Therefore, we may infer that II-6 interferes with cognitive flexibility
promoting longer reaction time on the cognitive processing task, which is not related
to more maternal affiliative behaviour.

Although this study presents some interesting findings and strong points, as
being able to gather different aspects of maternity in one model, it has some
limitations. This was a cross-sectional study, therefore no causality can be inferred
from the results. The attentional task uses pictures of unfamiliar infants to mothers
who already know their babies. Most studies of neuroimaging show a different
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pattern of brain activation when visualizing own infant versus unfamiliar (Luo et al.
2015, Laurent and Ablow 2013, Atzil, Hendler, and Feldman 2011). The use of
unfamiliar infants may have lowered the difference on processing of both groups.
Even though, it is interesting to find relation between the cognitive processing task
and maternal behavior, not measured by self-report questionnaires. Another
limitation was that we measured peripheral levels of lI-6, this may not correspond to
higher levels in the brain and does not identify in which brain areas this possible
neuroinflammation occurs. Although animal model suggests relation between
neuroinflammation and rises in peripheral 1I-6 (Yang et al. 2013).

The study highlights the importance of an integrative approach to
simultaneously address the different aspects involved in maternal behavior. There
might be an interesting link between maternal sensitive behavior, 1-6 levels and
income since there was a correlation between these variables and all are beneficiate
by social support. Furthermore, studies show that maternal caring behavior has a
protective role for child development in harsher economic environment (Evans and
Kim 2010, Odgers et al. 2012, Fagundes, Glaser, and Kiecolt-Glaser 2013, Meins et
al. 2013). Rodent models have shown that a better quality of maternal care on the
first 10 days after birth impacts neurodevelopment through persistent epigenetic
changes in the pup. In rats, this period would roughly correspond to 1 month in
humans (Curley and Champagne 2016, Champagne et al. 2006, Pefa, Neugut, and
Champagne 2013, Weaver et al. 2004). As mentioned, the immune system seems to
be modified by the environment, and this influence may be particularly important
early in life(Carroll, Cohen, and Marsland 2011). May be maternal affiliative behavior
could lower the impact of disadvantage economic situation on the children immune
system. In the current study, an integrative approach involving the environment, the
cognitive function, and an inflammation marker unravels possible effects on maternal
affiliative behavior in a very early period of infant development. Future studies
associating other experimental techniques such as neuroimaging and longitudinal
approach may contribute further to the inference of causal relations among those

variables.
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Table 1. Sample Characteristic
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Characteristic

Mean (SD) or Frequency (%)

Total Sample High SES Low SES p
n 53 n17 n 36
Maternal age in years 26.5(5.64) 28.53(5.38) 26.67(5.60) 0.084
Educational level 0.001*
Incomplete School 26(49.1%) 4(23.5%) 22(61.1%)
Education (below 12
years)
School Education 22(41.5%) 8(47.0%) 14(38.9%)
Complete (>12years)
University degree or 5 (9.4%) 5(29.4%) 0
higher
Marital Status 0.198
Married/ Cohabiting 45(84.9%) 16(94.1%) 29(80.5%)
Number of people living 0.889
in the same house
2-4 33 10 23
5-7 18 6 12
8 or more 2 1 1
Ethnicity 0.659
Caucasian 30 (56.6%) 10 (58.8%) 20(55.6%)
Others 23(43,4%) 7(41.2%) 16(44.4%)
Income
A (highest) 1(1.9%)
B 16(30.2%)
C 31(58.5%)
D (lowest) 5(9.4%)
Planned gestation 27(50.9%) 8(47.0%) 16(44.4%) 0.711
Primiparous 23(43.4%) 9(52.5%) 14(38.9%) 0.335
Gestational age in weeks 39.2(1.19) 39.29(1.31)  39.19(1.16) 0.781
at delivery
Caesarean delivery 21(39.6%) 8(47.7%) 13(36.1%) 0.447
Female infant 27 (50.9%) 7(41.2%) 20(55.6%) 0.328
Feeding method 0.287
Exclusive breastfeeding 38(71.7%) 12(70.6%) 26(72.2%)
Breast and bottle 11(20.8%) 5(29.4%) 6(16.6%)
feeding
Exclusive bottle 4(7.5%) 0 4(11.1%)
feeding

Values expressed as mean and standard deviation or absolute frequency and percentage.
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Table 2: Bivariate correlations among all study variables

1. 2. 3. 4.
1. Interleukin 6 -- 0.443* 0.432* -0.313*
2. Adult Trial -- 0.959* 0.064
3. Infant Trial - 0.094

4. MAB —
*p < 0.05; Adult Trial= reaction time on adult trial; Infant Trial= reaction time on infant trial;

MAB = maternal affiliative behavior




Table 3. Reaction Time, I-6 and Maternal Behavior according to Income

High Income mean(sd) Low Income p
mean(sd)
TR Adult trial 656.98(138.30) 699.96(187.59) .418
TR Infant trial 646.04(161.80) 693.33(194.01) .395
-6 level 1.11(0.42)* 1.43(0.69) .045
MAB 207.10(62.89)** 144.22(45.07) .001

*p< 0.05; **p<0.001. Values expressed in means and standard values (sd)
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Table 4. Coefficients (B), standardized errors (SE) and 95% confidence intervals
(95%IC) for the structural models considering the Infant Trials.

B SE p 95% IC

Interleukin 6

Low income 0.346 0.160 0.031 (0.031;0.662)
Reaction time on Infant Trials®

Interleukin 6 0.076  0.022 0.001 (0.031;0.121)
MAB

Interleukin 6 -30.040 9.461 0.001 (-48.585;-11.495)

Reaction time on Infant Trials® 160.682 58.609 0.006 (45.810; 275.555)

Low income -60.478 16.012 <0.001 (-91.862; -29.095)

2 logarithm of reaction time in Infant Trial was used due to non-normal distribution;, MAB =
Maternal affiliative Behavior.
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Table 5. Coefficients (B), standardized errors (SE) and 95% confidence intervals
(95%IC) for the structural equation models considering the Adult Trials.

B SE p 95% IC

Interleukin 6

Low income 0.346 0.160 0.031 (0.031;0.662)
Reaction time on Adult Trial®

Interleukin 6 0.074 0.022 0.001 (0.030;0.118)
MAB

Interleukin 6 -28.486 9.526 0.003 (-47.157;-9.815)

Reaction time on Adult Trials® 142.010 64.846 0.029 (14.914; 269.106)

Low income -59.555 16.741 <0.001 (-92.368;-26.743)

? logarithm of reaction time in Adult Trial was used due to non-normal distribution; MAB =
Maternal affiliative Behavior
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Figure 1. Path Model of Structural Equation for Infant Trial

0.076** Infant
-6 > Trial
-30.040**
0.346* 160.682**
-60.478**
Low Income MAB

Path model for structural equation for Infant Trial shows that lower income is related to 0.346
increase in 1-6 and, -60.478 points decreased of maternal affiliative behavior. A rise in 1-6
represents an increase of 0.076 points on logarithm of reaction time on Infant Trial, and a
decrease of -30.040 on maternal affiliative behavior. While an increase on 1 point of
logarithm of reaction time a increase of 160.682 on maternal affiliative behavior. *p<0.05;
**p<0.001; II-6= interleukin 6; Infant Trial = logarithm of reaction time on infant trial blocks;
MAB= maternal affiliative behavior



78

Figure 2. Path Model of Structural Equation for Adult Trial

16 0.074** Adult
i > Trial
-28.486**
0.346* 142.010**
-59.555**
Low Income MAB

Path model for structural equation for Adult Trial shows that lower income is related to 0.346
increase in 1I-6 and, -9.555 points decreased of maternal affiliative behavior. A rise in 1I-6
represents an increase of 0.074 points on logarithm of reaction time on Adult Trial, and a
decrease of -28.486 on maternal affiliative behavior. While an increase on 1 point of
logarithm of reaction time a increase of 142.010 on maternal affiliative behavior. *p<0.05;
**p<0.001; 1I-6= interleukin 6; Adult Trial = logarithm of reaction time on infant trial blocks;
MAB= maternal affiliative behavior
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6.4 Resultados Complementares Nao Submetidos a Publicagao

Das 82 maes que participaram da pesquisa, 62 tiveram uma amostra de
sangue coletada. Os niveis periféricos de interleucinas 1 beta (lI-1B), interleucinas 10
(-10) e fator de necrose tumoral alfa (TNFa) estdo expressos na Tabela 6.4.1 como
meédia e desvio padrdo. Foram excluidas da analise medidas que nao preencheram
critérios de qualidade necessarios para validade das medidas (todos os casos foram
por menor contagem minima de beads pelo equipamento do que aquilo preconizado
pelo teste). Desta forma, 62 maes tiveram valores validos de II-13 e II-10 e 59 de
TNFa.

Os niveis de II-1B, 1I-10 e TNFa n&o se correlacionaram com maternal
affiliative behavior, nem com parental acknowledging, com tempo de reagao na
tarefa de processamento cognitivo, ou com nivel socioeconémico. A Tabela 6.4.2
expressa a correlagdo entre os niveis séricos das interleucinas acima e os
componentes do comportamento materno e tempos de reacao para faces infantis e
de adulto. Foram comparados os niveis séricos de interleucinas entre o grupo de
alto nivel socioeconémico (classes A e B) versus baixo nivel socioecondmico

(classes C e D), com resultados expressos na tabela 6.4.3.

Tabela 6.4.1. Nivel sérico das interleucinas

N  Média (dp) em pg/ml

I-1g 62 1.2(0.76)
110 62 6.0 (4.06)
TNFa 59 4,4(1.14)

Resultados expressos em picogramas por mililitros (pg/ml).
dp = desvio padrdo da média

Tabela 6.4.2. Correlagdes entre interleucinas, comportamento materno e tempo de reagao.

MAB Parental TR TR

acknowledging bebé adulto

-18 Spearman’s -0.156 -0.168 0.008 0.066
rho

Sig.(2-tailed) 0.229 0.197 0.949 0.609

[-10 Spearman’s -0.086 0.001 -0.075 -0.063
rho

Sig.(2-tailed) 0.508 0.993 0.563 0.627

TNFa  Spearman’s -0.096 -0.092 0.099 0.164
rho

Sig.(2-tailed) 0.473 0.494 0.457 0.214

MAB = maternal affiliative behavior; TR bebé= tempo de reagdo materno nos blocos de
faces de bebés; TR adulto= tempo de reagdo materno nos blocos de faces de bebés.



Tabela 6.4.3 Niveis de interleucinas conforme nivel socioeconémico.

Classes AeB ClassesCeD

I-1B 1,0(0.49) 1,3(0.85) p0.110
10 5,4(4.22) 6,3(3.99) p 0.442
TNFa 4,3(1.35) 45(1.02) p0.448

Resultados expressos em média e desvio padréo.
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7. DISCUSSAO

Nesta tese, observamos que a qualidade do comportamento maternal é
influenciada por uma série de fatores, entre eles fatores intrinsecos como a cognigéao
materna, seu estado de saude mental e metabolismo, assim como fatores
extrinsecos como o nivel socioecondmico. A analise conjunta dos trés artigos
elaborados para esta tese reforca a ideia de que exista uma interacdo entre
processamento cognitivo e comportamento materno.

O artigo de revisado “Attentional Bias Toward Infant Faces — Review of the
Adaptive and Clinical Relevance” aponta a relevancia de estimulos infantis para o
sistema atencional materno e sugere que a parentalidade modifica o processamento
cognitivo de estimulos infantis. Vimos que, aprofundando-se na analise do
processamento cognitivo materno a estimulos infantis, a Dra. Rebecca Pearson
realizou uma sequéncia de estudos que acompanhou mulheres ao longo da
gestacdo. Nessas pesquisas, ela reforca a importancia da priorizagdo de faces
infantis expressando sofrimento pelo sistema atencional materno em comparagao a
faces neutras e alegres. Em seus estudos ela demonstra que gestantes com
sintomas depressivos n&o apresentam priorizagdo do processamento cognitivo para
faces de sofrimento infantil, e que gestantes que ndo apresentam essa priorizagéo
referem pior vinculo mée-bebé no pés- parto (51, 52, 56).

Seguindo ideias levantadas na revisdo, e principalmente pelos estudos da
Dra. Pearson, esta tese se desenvolveu para aprofundar a analise da relagcéo entre o
processamento cognitivo de faces infantis expressando diferentes emogdes e o
comportamento materno. Diferentemente de estudos anteriores, nosso trabalho
optou por avaliar o processamento cognitivo durante o puerpério e ndo durante o
periodo gestacional. O puerpério, apesar de bruscamente iniciado apdés o parto, é
um intenso periodo de transicdo em aspectos fisiologicos e socioemocionais
femininos, sendo um momento caracterizado por maior vulnerabilidade para o
surgimento de transtornos psiquiatricos (16, 24). Além disso, optamos por avaliar o
comportamento materno através de filmagens da interacdo da mée com seu bebé
em vez de apenas aplicar questionarios sobre o vinculo. Apesar de alguns
questionarios sobre vinculo mae-bebé terem boa correlagio com medidas
comportamentais, preferimos utilizar filmagens a fim de ter uma analise ampla do

comportamento da diade, em especial sobre a sensibilidade materna, e minimizar o
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componente da percepgcdo materna sobre a relagcdo que ocorre quando a mae
responde a questionarios (51).

E interessante perceber que diferentes componentes do constructo de
sensibilidade materna estao relacionados a diferentes aspectos do processamento
cognitivo. No artigo “Correlation between Automatic Attention Engagement to Infant
Faces and Behavior Components of Maternal Sensitivity”, o tempo de reacdo das
maes para faces de bebés expressando sofrimento teve correlagdo positiva com o
parental acknowledging, um comportamento que exige reflexdo e interpretacéo
materna dos sinais emitidos do bebé. Por outro lado, no artigo “Cognitive
Processing, Inflammation, Environment and Maternal Behavior in Early Postpartum”,
quando utilizando o modelo de equacéao estrutural, os tempos de reac¢ao para faces
de bebés e adultos expressando as trés emogdes propostas (sofrimento/medo,
neutralidade e alegria) se correlacionavam com o maternal affiliative behavior. Este
componente da sensibilidade materna pode ser descrito como um conjunto de
comportamentos afetivos: o toque afetuoso (por exemplo, fazer carinho, abragar), o
modo de falar com o bebé em tom mais agudo e direcionado para ele, o afeto
positivo expresso por faces de alegria e tranquilidade por parte da méae e o olhar da
mae para o seu bebé. Tanto o parental acknowledging quanto o maternal affiliative
behavior expressam caracteristicas de comportamento materno sensivel, segundo o
modelo da Dra. Ruth Feldman, porém sao comportamentos distintos e que se
complementam. Nao basta a mae falar de forma afetuosa com seu bebé, acaricia-lo,
olha-lo se isso ndo é feito em sintonia com os sinais emitidos pelo bebé naquele
momento. Vale destacar que também foi analisada a possivel correlagdo entre o
tempo de reagéo para faces de sofrimento infantil e o maternal affiliative behavior,
sendo que n&o houve correlagdo. Essa constatagcdo sugere que o processamento
cognitivo do sofrimento infantil pela mae durante o puerpério seja especificamente
correlacionado ao parental acknowledging e nao a varios componentes do
comportamento materno.

Ainsworth (1985) n&o incluiu o afeto materno em sua definicdo de
sensibilidade materna, porém autores posteriores passaram a considerar o afeto
como mais um componente importante para uma maternagem sensivel (83). De fato,
talvez essas diferentes caracteristicas de sensibilidade materna influenciem o
desenvolvimento do bebé de maneira distinta. Por exemplo, Davidov et al., 2006

sugerem que o maternal warmth (descrito nesse artigo como o prazer da méae em
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interagir com seu filho, a admiragdo que tem por ele, o afeto expresso — como
carinho e elogios) prediz a habilidade da crianga de regular afetos positivos. A
maneira como a mae reage a momentos de frustracdo e sofrimento prediz a
habilidade da crianga de empatizar com o sofrimento de outros e de regular afetos
negativos (84).

Conforme dito na Introducado, parental acknowledging consiste na habilidade
materna de perceber os sinais emitidos por seu(ua) filho(a) e sinalizar esse
entendimento de forma adequada para ele(a). E um comportamento fundamental
para o desenvolvimento da sintonia entre a mée e o bebé&, e mesmo ao longo da
vida dos individuos. O parental acknowledging € um dos componentes principais da
sensibilidade materna no modelo da Dra. Ruth Feldman. Existem discussdes sobre a
definicdo de sensibilidade materna e como caracteriza-la (83, 85). O Coding
Interactive Behavior € uma tentativa de objetivar tais medidas (77).

Além disso, a definicdo do parental acknowledging se aproxima do
conceito de sensibilidade materna de Ainsworth (86) e do mind mindeness de
Meins et al., 2001 (85), ja que nos trés conceitos a ideia-chave € que a mae
consiga perceber o estado mental do bebé e responder de maneira
apropriada; que possa perceber o bebé como um individuo separado dela,
sendo capaz assim de se adaptar a suas demandas. Os trés conceitos
ressaltam a importancia de que a demanda/necessidade do bebé norteie a
interacao.

A correlagao positiva entre processamento cognitivo diferenciado para faces
infantis expressando sofrimento com caracteristicas favoraveis da relagdo mae-bebé
assemelha-se aos resultados da literatura em gestantes (51). No entanto,
diferentemente desses estudos, em nossa analise utilizamos os tempos brutos de
reacdo para cada expressdo de emocado infantil (alegre, neutro e sofrimento).
Pearson et al. utilizam um indice de viés atencional obtido através da subtragao do
tempo de reagao para faces de n&o sofrimento (alegre e neutro) infantil pelo tempo
de reacao para faces expressando sofrimento. O uso de tempos brutos de reacéo,
em vez de indices, permite que haja identificagdo de qual emogao esta promovendo
maior engajamento do sistema atencional. No caso de indices, como o de viés
atencional para sofrimento infantil, ndo sabemos se para aquele participante houve
uma diferenca por ela apresentar um tempo de reacao alto para faces de sofrimento
ou sO por ter tempo de reagdo baixo para faces neutras ou alegres. Pearson e seus
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colaboradores citam o uso de indice de viés atencional como uma das limitagdes de
seus resultados. Pearson et al., 2011a relatam ter investigado a associagéo entre os
tempos de reagao bruto para sofrimento infantil e a qualidade da relagcdo méae-bebé
sem achar correlagdo estaticamente significativa. O artigo 2 foi escrito em parceria
com a Dra. Pearson, sendo recomendacdo da mesma o uso dos tempos brutos em
vez do indice de viés atencional. Contudo, o uso de tempos brutos também traz
limitagdes, ja que outros fatores, além do engajamento atencional, podem alterar o
tempo de reacado na tarefa (51).

E interessante perceber que a forma como a mae processa e reage a uma
imagem apresentada por 240 milissegundos se correlaciona com a forma como ela
interage com seu bebé. A tarefa utilizada no presente estudo e naqueles de Pearson
envolve provavelmente o processamento automatico dos estimulos apresentados,
assim o tempo de exposi¢cao ao estimulo induz uma reposta que possivelmente nao
atinja nivel consciente.

Uma das hipoteses para explicar a relagao entre o tempo de reagao a faces
de sofrimento e o parental acknowledging se refere ao carater adaptativo da
comunicagao do sofrimento pelo bebé&, e no seu imediato reconhecimento
pela mae. Bebés com um més apresentam um repertério restrito de expresséao e
comunicagado. O sorriso social, por exemplo, é descrito por se estabelecer no
segundo més. Por outro lado, o choro/sofrimento € uma expressao primitiva,
existente desde o nascimento. Durante os primeiros dias/meses apds o parto, a méae
aprende a ler os sinais do bebé, e interpretar suas demandas. Com a evolugao da
relagdo, as maes passam a identificar e diferenciar os sinais especificos dos seus
bebés (geralmente sabem qual choro significa fome, frio, dor, sono e outras
angustias). Talvez a priorizagdo do sofrimento pelo sistema atencional da mée seja
um facilitador na comunicag¢ao entre a mae e o bebé, e a ndo aversao do sistema de
recompensa materno a esse estimulo pode ser um componente importante na
formagdo do vinculo materno-infantii nos primeiros meses. Assim, 0 maior
engajamento do sistema atencional para faces de sofrimento pode ser essencial
para o desenvolvimento do parental acknowledging.

Outro ponto desta tese consistiu em identificar potenciais fatores que
influenciassem o processamento cognitivo e o comportamento materno. No artigo
“Cognitive Processing, Inflammation, Environment and Maternal Behavior in Early

Postpartum” utilizamos um modelo de equacado estrutural que relacionava
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processamento cognitivo materno, niveis periféricos de Il-6, nivel socioeconémico e
comportamento materno. Nesse modelo, o grupo com baixo nivel socioeconémico
apresentou niveis séricos mais elevados de II-6 e menos maternal affiliative behavior
do que o grupo de alto nivel socioecondmico. A II-6 também se correlacionou
positivamente com o tempo de reacdo das maes na tarefa de processamento
cognitivo (tanto para faces de bebés quanto para faces de adultos
independentemente da emogao expressa) e negativamente com o maternal affiliative
behavior. O tempo de reacéo na tarefa de processamento cognitivo se correlacionou
positivamente com o maternal affiliative behavior no modelo de equacgao estrutural,
mas nao quando as duas variaveis foram analisadas sem os demais fatores
(correlag&o bivariavel).

Ainda no artigo 3, os tempos de reacao para cada bloco de faces infantis
(bebé alegre, neutro e em sofrimento) foram considerados conjuntamente na
analise, diferentemente do artigo 2, por dois motivos: 1) a correlagdo com o tempo
de reacgdo para cada emogao foi analisada com as outras variaveis de interesse (lI-6,
nivel socioeconémico, comportamento materno): Considerando que os tempos
apresentaram a mesma correlagdo com as variaveis, se investigou se havia
diferenca estatistica entre os tempos de reacdo de cada emocgao. Na auséncia de
diferengas, se optou por utilizar a média de reacédo de todos os blocos em conjunto,
conforme a idade do estimulo (adulto ou bebé); e 2) o comportamento materno
avaliado é diverso entre os dois trabalhos: no artigo 2 utilizamos o parental
acknowledging, e no artigo 3 o maternal affiliative behavior. Nos dois trabalhos
testamos a correlagdo das variaveis com ambos os comportamentos, porém soO
houve correlagdo com o comportamento descrito em cada artigo. Vale apontar que a
correlacdo entre maternal affiliative behavior e o parental acknowledging é
significativa (0.530, p<0.001), sugerindo que fazem parte de um mesmo constructo
(a sensibilidade materna).

Avaliamos também (item 6.4) se outros marcadores inflamatorios estavam
correlacionados ao comportamento materno, processamento cognitivo e nivel
socioecondmico. Diferentemente da II-6, os niveis séricos de II-13, 1I-10, TNFa nao
apresentaram correlacdo com maternal affiliative behavior, com parental
acknowledging, com tempos de reacdo na tarefa de processamento cognitivo ou
com nivel socioecondmico. Esse achado fortalece a especificidade da correlagdo do

[I-6 com as variaveis em estudo.
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Trabalhos prévios ja haviam correlacionado a II-6 com alteragdes cognitivas e
baixo nivel socioeconémico (59, 63-66, 71, 72, 87), porém nao no primeiro més pos-
parto.

Brydon et al., 2008 também demonstraram associagdo entre aumento de |I-6
e maior tempo de reagcdo em tarefa de processamento cognitivo. Nesse estudo,
homens jovens e saudaveis receberam vacina para febre tifoide que induziu um
quadro inflamatorio leve. Posteriormente realizaram o Color-Word Stroop Task e os
niveis sanguineos de II-6, TNFa e do antagonista do receptor da interleucina 1 (IL-
1Ra) foram medidos. A tarefa de processamento cognitiva utilizada neste estudo
avalia o processo atencional e controle executivo. Assim como em nosso estudo,
apenas o |I-6 se correlacionou com o tempo de reacao na tarefa de processamento
cognitivo. Os participantes que tiveram maior aumento de |l-6 apresentaram maior
tempo de reagcdo na Stroop Task. Sintomas clinicos relacionados a vacina e
sintomas de humor ndo se correlacionaram com o tempo de reagéo (59).

E interessante pontuar que os valores de -6 pds-indugdo inflamatéria no
estudo acima (lI-6 = 1.66+0.86pg/ml) sdo préximos aos valores de 1I-6 do nosso
grupo de baixo nivel socioeconémico (II-6 = 1.83+0.69pg/ml). Os valores de 1I-6 pré-
vacinagéo no estudo de Brydon et al.,2008 (l-6 = 0.66+0.38pg/ml) sdo mais baixos
que valores de II-6 no nosso grupo de alto nivel socioeconémico (ll-6 =
1.11+£0.42pg/ml). Assim, os altos niveis de |-6 observados devido ao processo
inflamatorio induzido pela vacinagdo sdo semelhantes aos observados nas méaes de
baixo nivel socioeconémico durante o puerpério. Analisando de forma conjunta, os
resultados aqui descritos e aqueles dados da literatura permitem sugerir que a
adversidade socioecondmica atuaria como indutor de inflamagdo durante o
puerpério.

A relacéo entre |-6 e adversidade socioecon6mica tem sido relatada em
diferentes populagdes (idosos, homens, mulheres, de paises diferentes) e por
diferentes grupos de pesquisa (68, 69, 71, 88). A adversidade econbmica nao
parece apenas aumentar o II-6 momentaneamente. Estudos tém sugerido que a
adversidade socioecondmica durante a infancia atue na modulagdo do sistema
imune (89, 90). Miller et al., 2007 evidenciou que o nivel socioeconémico entre o
segundo e terceiro ano de vida prediz a expressao leucocitaria de mRNA do receptor
de glicocorticoide (GR) e do toll-like receptor 4 (TLR4) em adolescentes canadenses,

sendo que ambos os genes estdo envolvidos na regulacédo inflamatéria de forma
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oposta: os glicocorticoides tem agado anti-inflamatoéria (91), enquanto a atividade nos
toll-like receptors esta relacionada a ativacdo da cadeia inflamat6ria na presenca de
produtos microbianos (92). Desta forma, o estudo acima sugere que o baixo nivel
socioecondmico cria um ambiente pro-inflamatério por diminuir a expressdo do
MRNA de GR e aumentar a expressao de TLR4 (93).

Carroll et al., 2011 também ressaltam os primeiros anos de vida como periodo
critico para a modulagdo do sistema imune por condi¢gdes econdémicas da infancia.
Neste estudo, o nivel sérico de II-6 de homens e mulheres de meia-idade se
correlaciona com o nivel socioecondbmico destas ao longo da infancia,
independentemente do nivel socioecondmico atual, sendo que a correlacido foi mais
forte com as condigdes existentes nos primeiros anos de vida, propondo que o nivel
socioecondmico nos dois primeiros anos de vida se correlaciona ao nivel de 1I-6 na
meia-idade (67).

Assim, a demonstragdo que o baixo nivel socioeconémico esta associado ao
aumento de uma citocina inflamatéria durante o puerpério e a um comportamento
materno menos afetivo reforca a importancia de agdes sociais na primeira infancia.
Nesse sentido, € relevante ressaltar a permeabilidade de reagdes inflamatérias ao
suporte social (71, 72). Mais do que isso, Chen et al., 2011 sugerem que o afeto
materno (maternal warmth) reduz a ag&o pro-inflamatodria do baixo nivel social. Uma
amostra de adultos que teve baixo nivel socioeconémico na infancia foi dividida em
grupo de alto e baixo maternal warmth avaliado pelo Parental Bonding Instrument
(PBI). O grupo que recebeu menos afeto materno na infancia apresentou perfil de
expressado génica proé-inflamatéria, e suas células mononucleares sanguineas, ao
serem estimuladas com ligantes para ftoll-like receptors (TLR), produziram mais II-6
do que o grupo que recebeu mais afeto materno na infancia. Nao houve diferencga
entre os grupos quanto aos valores de proteina C reativa (CRP). O cuidado materno
foi capaz de induzir diferengas de expressao génica e responsividade inflamatéria
celular em individuos que tiveram baixo nivel socioecondmico na infancia (94).

De forma extrapolativa, podemos pensar que os achados desta tese,
principalmente a correlagdo negativa entre o componente de comportamento
afetuoso materno (maternal affiliative behavior) e o processo pro-inflamatorio,
complementam os de Chen et al., 2011, ja que ambos sugerem interagao entre o
comportamento afetuoso materno e o sistema inflamatorio. Inclusive alguns itens do

PBl que avaliam o maternal warmth se assemelham ao conceito de maternal
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affiliative behavior, por exemplo, os itens: “Falava comigo com uma voz meiga e
amigavel”; “Parecia emocionalmente frio(a) comigo”; “Era carinhoso(a) comigo”;
“Frequentemente sorria para mim”; “Nao conversava comigo”.

Ndo temos dados sobre o nivel socioecondmico das participantes da
pesquisa durante a infancia. Esses dados seriam importantes para analisar a origem
da alteracdo imune e o impacto do nivel socioecondmico e do cuidado materno que
essas maes teriam recebido durante seu periodo neonatal. Porém, com base na
literatura e em nossos resultados podemos supor que os bebés das diades de nivel
socioecondmico mais baixo apresentam maior vulnerabilidade em seu
desenvolvimento, tanto pelo risco social como pelo risco de receber um cuidado
materno menos sensivel. Esses fatores podem ser perpetuados para geragdes
seguintes. Em nossa amostra, potencialmente esses dois fatores podem interferir na
modulagdo do sistema imune dessas criancas: o nivel socioecondbmico e o baixo
suporte pela sensibilidade materna. De fato, na literatura ha evidéncias de que o
nivel socioecondmico influencia o cuidado materno (95-99).

A pesquisadora Pilyoung Kim vem propondo em alguns de seus artigos que a
dificuldade socioecondmica prejudica a adaptagcdo ao puerpério das redes neurais
relacionadas a regulacdo emocional e motivagdo materna, assim influenciando o
comportamento materno sensivel. Mais especificamente, a autora ressalta
alteragdes de ativagdo em amigdala e areas do cértex pré-frontal (por exemplo, giros
meédio, medial e temporal superior) para estimulos de sofrimento infantil (choro e
faces de sofrimento) (98, 100, 101). Assim como nds, Kim et al., 2017 tentam
integrar padrao de processamento de estimulos infantis por parte da mae (atraves
de ressonancia magnética), nivel socioeconémico e comportamento materno com
resultados proximos aos nossos. Os autores correlacionam nivel socioecondmico
materno a padrdes distintos de ativagdo amigdaliana durante a visualizagdo de
imagens infantis expressando alegria e sofrimento. O nivel socioecondmico mais
baixo esteve correlacionado a menor atividade amigdaliana ao visualizar fotos de
bebés alegres e maior atividade para faces expressando sofrimento. No puerpério é
esperado que haja uma diminui¢do da ativagdo amigdaliana a estimulos aversivos
(como faces de sofrimento ou choro) a fim de facilitar a aproximagdo materna a
esses estimulos por diminuir a reatividade ao estresse e facilitar a regulagao
emocional (38, 98). De fato, em Kim et al., 2017, a maior atividade amigdaliana

durante a visualizagcdo de faces de bebé em sofrimento esteve correlacionada a
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comportamento materno mais intrusivo, portanto menos sensivel durante a interacao
mae-bebé. Porém, ndo houve correlagdo direta entre nivel socioecondédmico
analisado de forma continua e o comportamento materno, diferentemente do nosso
estudo que mostra esta correlagao direta. Outro diferenga entre os estudos € o fato
de Kim et al., 2017 terem identificado que grupos de menor nivel socioeconédmico
apresentavam maior atividade amigdaliana ao visualizar faces de sofrimento, e
menor ao visualizar faces alegres, enquanto em nossa amostra ndo houve diferencga
entre tempos de reagdo dos grupos de baixo e alto nivel socioeconémico. Existem
varios fatores que podem gerar a diferenga entre os dois estudos, em destaque
diversidades do método para avaliar o processamento do estimulo (tarefa de
processamento cognitivo apresentando a imagem por 240ms versus exame de
imagem com visualizagdo passiva do estimulo por 2000ms) e a diferenga da
avaliacdo da relagdo mae-bebé. Kim et al., 2017 também avaliaram sensibilidade
materna, mas apenas obteve resultados significativos com a medida de intrusdo
(100). Um ponto de destaque de nossos resultados é serem fruto de uma pesquisa
feita em um pais em desenvolvimento, diferentemente de muitos dos estudos que
avaliam impacto da pobreza no comportamento maternal em locais com menor
privagao ou menor desigualdade social em relagao ao Brasil.

A identificacdo de fatores que influenciam a relacdo méae-bebé é importante
para a proposta de medidas preventivas que possam beneficiar o desenvolvimento
do bebé a longo prazo. Estudos sugerem que intervengdes durante a gestacéo e nos
primeiros trés anos apdés o parto sdo mais efetivas e de menor custo do que
intervengdes aplicadas quando a crianga atinge idade escolar (102-104). O efeito
benéfico parece ser ainda maior em populagdes de risco como maes adolescentes,
sem parceiros, baixo nivel socioeconémico e para criangas com baixo peso ao

nascer (102).

Limitagdes

Apesar desta tese ter gerado informagdes interessantes que auxiliam na
construcao de hipoteses sobre o desenvolvimento da relacdo mae-bebé, nao é livre
de limitagdes. Os dados apresentados aqui sédo transversais, representando apenas
correlagdes sem identificar causalidade. Além disso, grande parte dos estudos de

neuroimagem e processamento cognitivo comparam fotos, video e/ou som do
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proprio bebé da diade com estimulos de bebés desconhecidos. O fato de termos
utilizado fotos de bebés desconhecidos, e ndo do préprio bebé, na tarefa de
processamento cognitivo talvez seja um dos motivos pelos quais n&do encontramos
diferengas entre tempos de reagao para faces infantis e faces de adulto no artigo
“Cognitive Processing, Inflammation, Environment and Maternal Behavior in Early
Postpartum?”.

Outra limitagdo referente a tarefa de processamento cognitivo consiste na
falta de controle de possiveis distratores do ambiente (como ruidos da rua) durante a
execucao da tarefa, tendo em vista que essa era realizada na residéncia das
participantes. No entanto, é compreensivel que maes de bebés com um més de vida
tenham dificuldade de locomocdo com seus bebés, e a opcgao pelas visitas
domiciliares foi decisiva para a realizagao desta tese.
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8. CONCLUSAO

Esta tese destaca a complexidade do comportamento materno, reforcando a
ideia de que multiplos fatores interagem para o desenvolvimento de uma
maternagem sensivel. Identificou-se que faces infantis sdo um estimulo importante
para o sistema atencional materno, assim como foi observado que o maior
engajamento atencional em faces de sofrimento infantil se correlaciona diretamente
ao parental acknowledging, uma caracteristica de maternagem sensivel.

Resultados dessa tese também permitem sugerir que os diferentes
componentes da sensibilidade materna exigem processamentos cognitivos distintos,
um sendo guiado por identificar sofrimento infantil, enquanto o outro por um maior
engajamento atencional para estimulos de face humanas independente da emogéao
expressa. Sugere-se o |I-6 como um possivel marcador de alteragées do
processamento cognitivo e menor sensibilidade materna, associados a um ambiente

adverso como o baixo nivel socioeconémico.
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