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Abstract Objective The purpose of the present study was to evaluate the quality of mother-
child bonding in three different contexts related to the labor, that is, vaginal delivery,
elective cesarean section, and intrapartum cesarean section.
Methods This was an observational, cross-sectional clinical study conducted in two
cities within the state of São Paulo, Brazil. The study sample consisted of 81 babies born
without any major complications during pregnancy and labor, aged 3 to 4 months, and
their respective mothers, aged between 20 and 35 years old, primiparous, living in the
cities of Palmital and Ourinhos, state of São Paulo, Brazil. The evaluation of the quality
of the maternal-filial interaction was performed through video-image analysis, using
the Mother-baby Interaction Observation Protocol from 0 to 6 months (POIMB 0–6, in
the Portuguese acronym).
Results Mothers who had vaginal delivery had higher amount of visual contact or
attempted visual contact (p¼ 0.034), better response to the social behavior of the
child (p¼ 0.001) and greater sensitivity (p¼ 0.007) than the others. Their children also
showed more interaction with them, as they looked more frequently at the mother’s
face (p � 0.008) and responded more frequently to the mother’s communicative
stimulus (p< 0.001).
Conclusion Considering the occurrence of vaginal delivery, it is concluded that the
interaction between the mother-child dyad is quantitatively larger and qualitatively
better when compared with intrapartum or elective cesarean section.

Resumo Objetivo O objetivo do presente estudo foi avaliar a qualidade do vínculo mãe-filho
em três contextos diferentes relacionados ao trabalho de parto, ou seja, parto vaginal,
cesariana eletiva e cesariana intraparto.
Métodos Estudo clínico observacional, transversal, realizado em duas cidades do
estado de São Paulo, Brasil. A amostra do estudo foi composta por 81 recém-nascidos
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Introduction

The attachment between mother and child corresponds to a
basic mechanism of the human being, resulting from the
establishment of an affective bond. However, it is modeled
according to the characteristics of each relationship, that is,
attachment patterns differ qualitatively.1–3

Renowned authors of psychoanalysis like Freud and
Bowlby, among others, contributed with the scientific
knowledge related to the early interactions; however, studies
that look at and analyze early parent/infant interactions
began to be performed more recently, about � 50 years
ago. These studies consider the interaction between the
mother and the baby as fundamental for the bonding forma-
tion and for the good development of the child’s psyche.4,5

The behavior of the child is a response to the maternal
behavior that generates the interaction between the dyad;
however, the specific characteristics of each individual can
generate effective and pleasant relationships, or not.6

Studies focused on the analysis of early interactionmay be
of a qualitative and/or quantitative nature. The choice by the
observational method of research allows a thorough analysis
of the mother-baby interaction through the recording of
actions and sequential events between the dyad.7,8 The
Mother-to-Child Interaction Observation Protocol (POIMB
0–6, in the Portuguese acronym) corresponds to an instru-
ment translated by Alfaya et al4 that allows the qualitative
and quantitative analysis of the interaction between mother
and child, based on recorded behaviors. According to Scher-
mann,9 the POIMB 0–6 corresponds to the only protocol that
allows analysis of the interaction between mother and baby
since birth.

The POIMB 0–6 has been used in the evaluation of
interactions recorded in video, made in different types of
pre-established environments, be it domicile or laboratorial,
and during the most variable moments of interaction, such
as during the baby’s bath or during the face-to-face moment
between mother and child. Shooting time should also range
from 5 to 10minutes, depending on the situation applied,

and the camera should be positioned at a side angle that
favors recording the best image of the participants. All videos
should be analyzed by different trained observers (reliability
test) and calculated using the Kappa coefficient.9

Taking into account the possibility of evaluating the
maternal-filial interaction through the making of the video
and the subsequent application of the POIMB 0–6 for quan-
titative analysis of data, it can be affirmed that the applica-
tion of the protocol makes it possible to compare groups
regarding to quality of the interaction.

In this context, we proposed the study of the maternal-
filial interaction and its association with the type of birth
delivery, based on the application of the POIMB 0–6, utilizing
samples from live births in two cities located in the state of
São Paulo (a smaller and a medium city related to demo-
graphic density).

Methods

Several instruments and procedures based on different
techniques were created with the objective of analyzing
the interaction between parents and children. The analysis
of interaction through video observation represents an effi-
cient wayof studying and recording such interactions. One of
the advantages in using videos for the analysis of interactions
is the possibility of reviewing the data obtained as many
times as necessary. Another advantage is the possibility of
analysis by more than one observer. Despite these advan-
tages, the decision to use videos as a form of registration of
observationswill depend on the objectives and procedures of
the research, which should be ethically supported.1,5,10

The present study was approved by the Ethics Committee
of the Universidade Federal de São Paulo (CAAE:
47395515.6.0000.5505), as of September 30th, 2015. All of
the participants signed the Consent Form.

This was an observational and transversal clinical study.
The study sample consisted of infants born at term without
anymajor complications during pregnancy and labor, aged 3
to 4months, and their respective primiparous mothers, aged

semmaiores complicações durante a gravidez e o parto, com idades entre 3 e 4 meses,
e suas respectivas mães, com idades entre 20 e 35 anos, primíparas, residentes nas
cidades de Palmital e Ourinhos, estado de São Paulo, Brasil. A avaliação da qualidade da
interaçãomaterno-filial foi realizada por meio de análise de vídeo-imagem, utilizando o
Protocolo de Observação da Interação Mãe-Bebê de 0 a 6 meses (POIMB 0–6).
Resultados Mães que tiveram parto vaginal tiveram maior quantidade de contato
visual ou tentativa de contato visual (p¼ 0,034), melhor resposta ao comportamento
social da criança (p¼ 0,001) e maior sensibilidade (p¼ 0,007) que as demais. Os filhos
tambémmostrarammaior interação com elas, pois olhavam commais frequência para
o rosto da mãe (p< 0,008) e respondiam com mais frequência ao estímulo comuni-
cativo da mãe (p< 0,001).
Conclusão Considerando a ocorrência do parto vaginal, conclui-se que a interação
entre a díade mãe-filho é quantitativamente maior e qualitativamente melhor quando
comparada à cesariana intraparto ou eletiva.

Palavras-chave

► cesariana
► parto obstétrico
► relações mãe-filho
► parto vaginal
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between 20 and 35 years old, living in the cities of Palmital
and Ourinhos, state of São Paulo, Brazil, consisting of a total
of 81 mother-child dyads. This number was calculated,
distributing 27 pairs in each group, considering average
score of quality, 4, 3 and 2 respectively for groups 1, 2 and
3; 2 was adopted as standard deviation it was adopted 2 as
standard deviation, 90% confidence level.

These three distinct groups were composed according the
type of delivery: group 1 - vaginal delivery (VD); group 2 -
intrapartum cesarean section (ICS), and group 3 - elective
cesarean section (ECS). The exclusion criteria were women
with twin or multiple gestation history,< 20 or> 35 years
old, with psychiatric history and with organic disease, and
premature babies, withmalformations, syndromes or organ-
ic diseases condition.

The evaluation of the quality of the maternal-filial inter-
action was performed based on video-image analysis, using
the POIMB 0–6 translated by Schermann9 and the applica-
tion of an objective questionnaire containing gestational
data, delivery, puerperium, breastfeeding, as well as socio-
demographic data of the family. This protocol is composed by
12 items related to maternal behavior, 8 items related to
behavior of the baby and 1 related to the dyad interaction,
totalizing 21 items. These items were observed during the
moment of the pair interaction, and then, the value of each
one was punctuated based on a scale of 5 points. The lowest
answer received note 1; and the highest, note 5, for all 21
questions. The videotapes were recorded during the baby’s
bathing situation, at home environment, and at an average
duration of 3minutes.

To comply with the reliability test and to determine the
reliability of the research data, the videotapes were analyzed
by 3 observers, 2 of whom were “blinded.” One of the
observers was the researcher herself (not blind), the other
two (blind). One of the blinded observers was a psychologist
and a postdoctoral fellow, and the other, a nurse specialist in
obstetrics. The camera was hidden to prevent diverting the
baby’s attention; and it was recommended the mother
should behave as naturally/spontaneously as possible.

Results

The sample calculation was performed to compare the
elective cesarean section, intrapartum cesarean section
and vaginal delivery groups. For this calculation, the average
quality score in the elective cesarean section, intrapartum
cesarean section andvaginal delivery groups equal to 2, 3 and
4, respectively, were considered. The global standard devia-
tion (SD) adopted was 2. Considering an α significance level
of 5%, with a total of 81 individuals, 27 for each group, it will
be possible to detect, with a power of 90%, a significant
difference between the 3 groups.

The first contact with the sample was established at the
maternity hospital in the city of Palmital, through semantic
visits and active search in the city of Ourinhos. The women
who agreed to collaborate with the present study were
contacted again at a later time, when the baby was between
3 and 4months old. During the survey period, 23mothers did

not agree to collaborate. In addition, even after signing the
Consent Format thematernity hospital, it was not possible to
define telephone contact with 11women to schedule a home
visit, 6 gave up the collaboration and, in 1 case, the mother
died. At the last moment, therefore, 18 dyads were replaced
in new visits to the maternity hospital. However, it was
possible to reach a minimum value allowed by the sample
calculation and 81 mothers with their children were able to
participate in the research (►Fig. 1).

Analyzing the demographic data, there were no differ-
ences between the three groups related to age (26.1� 3.7
years old), marital status (64.2% married), schooling level
(55.5% higher education complete or incomplete degree),
gestational planning (76.5% planned), familiar income
(3.0� 1.3 minimum wages), type of maternity (public or
private institution) (61.7% public), and child age at filming
(101.8� 3.4 days). On the other hand, there were differences
between the three groups on the gestational age at delivery,
breastfeeding and weight at birth (►Table 1).

Analyzing properly the POIMB 0–6 instrument, 4 ques-
tions from 12 items related to the mother behavior showed a
statistical difference between the 3 groups (►Table 2).
Among the 12 maternal assessment items, 7 did not present
statistical significance according to observers 1, 2 and 3,
respectively: number of verbal communications from moth-
er to child (p¼ 0.644; 0.866 and 0.644), amount of body
contact from the child to mother (p¼ 0.347; 0.832 and
0.352), maternal positive expression for the child
(p¼ 0.348; 0.219 and 0.274), mother-to-under-child effi-
ciency (p¼ 0.776; 0.744 and 0.859), mother’s reaction
(p¼ 0.137; 0.137 and 0.174), mother’s positive response
intensity and child’s social behavior (p¼ 0.916; 0.531 and
0.859), mother’s negative affect expression (p¼ 0.535; 0.179
and 0.381) and intrusiveness (p¼ 0.763; 0.967 and 0.649).

Fig. 1 Flowchart of the patients included in the study.
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In all of these 4 questions, the Kappa coefficient
was> 0.86, a value considered strong agreement (> 0.81).
All three observers agreed that mothers who had vaginal
delivery responded better than others to the social behavior
of the child (question 7). Two out of three observers agreed
that the sensitivity of mothers who delivered vaginally is
higher than that of the others. Only one observer concluded
that mothers who had vaginal delivery had higher amount of
visual contact or attempted visual contact (question 2); and
gave more attention to the child (question 11). All of the
other questions (verbal communication, body contact, affec-
tive expression, solace for crying baby, reaction to
crying/agitation, intensity of positive reaction, negative af-

fective reaction, and intrusiveness were not different be-
tween the three groups).

Of the 8 baby assessment items, 4 were not statistically
significant according to observers 1, 2, and 3, respectively:
amount of child smile (p¼ 0.780; 0.980 and 0.740), child
mood during observation (p¼ 0.481, 0.284 and 0.444),
amount of vocalization of the child (p¼ 0.306; 0.197 and
0.184) and amount of crying (0.304; 0.553 and 0.503).

For question 21 (quantity and quality of interaction), only
observer 1 did not verify statistical significance (p¼ 0.137).
For observers 2 and 3, therewas significance of p¼ 0.012 and
0.08, respectively.►Table 3 shows the behavior of the babies
of the three groups.

Table 1 Different demographic characters according the type of delivery

Variables VD ICS ECS Total

(n¼ 26) (n¼ 27) (n¼ 28) (n¼ 81) p-value

Marital status Stable union 19.2% 18.5% 10.7% 16.0% 0.443

Married 53.8% 59.3% 78.6% 64.2%

Single 23.1% 22.2% 10.7% 18.5%

Widow 3.8% – – 1.2%

Schooling Incomplete fundamental – 7.4% – 2.5% 0.091

Complete fundamental 11.5% 14.8% – 8.6%

Incomplete medium 7.7% 11.1% – 6.2%

Medium complete 19.2% 25.9% 35.7% 27.2%

Incomplete Higher 23.1% 18.5% 14.3% 18.5%

Graduated 38.5% 22.2% 50.0% 37.0%

Maternal Age Average 26.6 25.3 26.3 26.1 0.441

Median 27.0 25.0 26.0 26.0

Minimum 20 20 20 20

Maximum 32 33 33 33

Standard deviation 3.4 4.1 3.6 3.7

Gestational planning Yes 19.2% 29.6% 21.4% 23.5% 0.639

No 80.8% 70.4% 78.6% 76.5%

Family income (minimum wages) Average 2.6 3.0 3.4 3.0 0.184

Median 2.0 3.0 3.0 3,0

Mínimum 1 1 1 1

Maximum 5 5 7 7

Standard deviation 1.2 1.1 1.6 1.3

Gestational age (weeks) Average 39.4 39.7 38.7 39.3 < 0.001

Median 40.0 40.0 39.0 39.0

Minimum 38 38 38 38

Maximum 42 42 40 42

Standard deviation 2.2 1.1 0.7 1.5

Childbirth institution Private 30.8% 40.7% 42.9% 38.3% 0.626

Public 69.2% 59.3% 57.1% 61.7%

Breastfeeding Absent – 14.8% 32.1% 16.0% 0.013

Exclusive 69.2% 55.6% 35.7% 53.1%

Not exclusive 30.8% 29.6% 32.1% 30.9%

Abbreviations: ECS, elective cesarean section; ICS, intrapartum cesarean section; VD, Vaginal delivery.
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Table 2 Four items where difference was found between the three groups, observed by three examiners

Question� Kappa/95%CI Observer VD (n¼ 26) ICS (n¼ 27) ECS (n¼ 28) p-value

2 0.91 1 Few – – 0.034

0.78–1.04 Moderate 7.7% 29.6% 10.7%

Many 88.5% 59.3% 42.9%

Always 3.8% 11.1% 32.1%

2 Few – – 14.3% 0.150

Moderate 15.% 29.6% 10.7%

Many 80.% 59.3% 39.3%

Always 3.8% 11.1% 35.7%

3 Few – – 14.3% 0.095

Moderate 11.% 29.6% 10.7%

Many 84.% 63.0% 39.3%

Always 3.8% 7.4% 35.7%

7 0.91 Few – – 14.3% 0.001

0.81–1.00 1 Moderate 11.5% 18.5% 10.7%

Many 34.6% 33.3% 28.6%

Always 53.8% 48.1% 50.0%

2 Few – – 10.7% 0.005

Moderate 11.% 22.2% 10.7%

Many 38.% 33.3% 28.6%

Always 50.% 44.4% 46.4%

3 Few – – 14.3% 0.002

Moderate 11.% 18.5% 10.7%

Many 42.% 37.0% 28,6%

Always 46.% 44.4% 50.0%

10 0.86 1 Moderate – 7.4% 10.7% 0.007

0.73–0.99 Many 15.4% 40.7% 14.3%

Always 84.6% 51.9% 39.3%

2 Moderate – 7.4% 46.4% 0.072

Many 26.% 40.7% 14.3%

Always 73.% 51.9% 39.3%

3 Moderate – 7.4% 46.4% 0.018

Many 19.% 40.7% 10.7%

Always 80.% 51.9% 42.9%

11 0.91 1 Moderate 19.2% 37.0% 46.4% 0.104

0.82–1.00 Many 34.6% 44.4% 28.6%

Always 46.2% 18.5% 32.1%

2 Moderate 11.% 37.0% 39.3% 0.026

Many 42.% 48.1% 28.6%

Always 46.% 14.8% 32.1%

3 Moderate 19.% 37.0% 39.3% 0.082

Many 30.% 44.4% 32.1%

Always 50.% 18.5% 28.6%

39.3%

Abbreviations: CI, confidence interval. ECS, elective cesarean section; ICS, intrapartum cesarean section; VD, vaginal delivery.
�2) Amount of visual contact or attempted eye contact from mother to child; 7) Mother’s response to the child’s social behavior; 10) Maternal
sensitivity to the child; 11) Attention of the mother to the child.
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Table 3 Five items where difference was found between the three groups, observed by three examiners related to the baby
behavior and dyad interaction

Question� Kappa/95%CI Observer VD (n¼ 26) ICS (n¼ 27) ECS (n¼ 28) p-value

13 0.85 1 None – – 1 3.7% 1 3.6% 0.001

0.77–0.93 Few 3 11.5% 1 3.7% 8 28.6%

Moderate 5 19.2% 8 29.6% 12 42.9%

Many 11 42.3% 13 48.1% 7 25.0%

Always 7 26.9% 4 14.8% – –

2 None – – 1 3.7% 1 3.6% 0.001

Few 3 11.5% 2 7.4% 8 28.6%

Moderate 5 19.2% 9 33.3% 12 42.9%

Many 12 46.2% 12 44.4% 7 25.0%

Always 6 23.1% 3 11.1% – –

3 None – – 1 3.7% 1 3.6% 0.008

Few 3 11.5% 1 3.7% 7 25.0%

Moderate 7 26.9% 8 29.6% 13 46.4%

Many 11 42.3% 14 51.9% 5 17.9%

Always 5 19.2% 3 11.1% 2 7.1%

14 0.82 1 None – – – – 2 7.1% < 0.001

0.72–0.91 Few – – 1 3.7% 7 25.0%

Moderate 7 26.9% 16 59.3% 13 46.4%

Many 13 50.0% 9 33.3% 5 17.9%

Always 6 23.1% 1 3.7% 1 3.6%

2 None – – – – 2 7.1% < 0.001

Few – – 2 7.4% 7 25.0%

Moderate 7 26.9% 15 55.6% 12 42.9%

Many 12 46.2% 9 33.3% 6 21.4%

Always 7 26.9% 1 3.7% 1 3.6%

3 None – – – – 2 7.1% <0.001

Few – – 1 3.7% 7 25.0%

Moderate 7 26.9% 15 55.6% 11 39.3%

Many 13 50.0% 10 37.0% 7 25.0%

Always 6 23.1% 1 3.7% 1 3.6%

15 0.84 1 Few – – 1 3.7% 1 3.6% 0.065

0.72–0.96 Moderate 3 11.5% 7 25.9% 11 39.3%

Many 19 73.1% 17 63.0% 13 46.4%

Always 4 15.4% 2 7.4% 3 10.7%

2 Few – – 1 3.7% 2 7.1% 0.038

Moderate 4 15.4% 11 40.7% 10 35.7%

Many 18 69.2% 13 48.1% 14 50.0%

Always 4 15.4% 2 7.4% 2 7.1%

3 Few – – 1 3.7% 2 7.1% 0.030

Moderate 4 15.4% 7 25.9% 11 39.3%

Many 17 65.4% 17 63.0% 13 46.4%

Always 5 19.2% 2 7.4% 2 7.1%

16 0.79 1 Moderate – – 1 3.7% 3 10.7% 0.079

0.66–0.91 Many 8 30.8% 9 33.3% 13 46.4%
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All the 3 observers agreed that children who were born
vaginally looked more frequently at the mother’s face (ques-
tion 13, p � 0.008) and responded more frequently to the
mother’s communicative stimulus (question 14, p< 0.001).

Two observers agreed that the children who delivered
vaginally responded more positively and intensively to their
mothers’ communication attempts (question 15). In these 3
questions, Kappa coefficients showed strong concordance
(Kappa> 0.81). A higher amount of eye/body contact to the
mother from the baby born vaginally (question 16) than in
theelectivecesareangroupwasobservedbyonlyoneexaminer.
This testwas considered tohavegoodconcordanceaccording to
the Kappa coefficient (0.79, between 0.61 and 0.80). Finally,
considering the dyad interaction (question 21), its Kappa
coefficient showed good concordance (0.80). In this question,
the children born vaginally also had better interaction.

All of the other questions (amount of smile, child humor,
child vocalization and amount of crying) were similar be-
tween the three groups. It can be said that the present study
allowed the observation of the existence of a better interac-
tion between the dyads representing normal delivery.

Discussion

According to the English psychoanalyst Bowlby,11 it is im-
portant that the development of attachment and the rela-
tionship between mother and baby occur in the first months
of the child’s life. According to the author, attachment can be
measured, as it is the result of behaviors and interactions.

Childbirth represents a holistic phenomenon, as it
involves biological, psychological, social, economic and cul-

tural factors, which influence in choosing the mode of
delivery. Women who opt for vaginal delivery justify their
choice due to rapid recovery after childbirth.12,13 On the
other hand, fear of childbirth is one of themain justifications
for a preference for cesarean section.12

In Brazil, there is a “cesarean culture”, where childbirth
means different medical care, childbirth without pain, pre-
served sexuality, among others.14 Both types of delivery can
generate both benefits and harms for the mother and baby,
especially with regard to psychological aspects. The memo-
ries of the experience of childbirth, especially of the first
child, influence maternal perceptions for a long period, they
remain intact on the cognitive and psychological level. In this
context, despite cesarean section being a safe procedure, it
should be performed only when its benefits are shown to
outweigh the risks.14,15

One study verified the existence of greater neonatalmorbid-
ity in newborns delivered vaginally when compared with neo-
nates born by cesarean section. On the other hand, it pointed to
higher maternal morbidity in puerperal women submitted to
cesarean sections.16Mothers of babies born by vaginal delivery,
according toa study, showahigher frequencyof lovingbehavior
directed to their babies, registering the presence of a better
interaction in the occurrence of vaginal births.17

►Table 4 shows an analysis of studies that compared the
mother-child interactionwith themode of delivery. It isworth
mentioning that none of the studies mentioned used the
POIMB 0–6 as an instrument for analyzing the interaction.

The analysis of the results of the present study showed
that the mother’s response to the child’s social behavior, the
child’s response to the mother’s communicative stimulus

Table 3 (Continued)

Question� Kappa/95%CI Observer VD (n¼ 26) ICS (n¼ 27) ECS (n¼ 28) p-value

Always 18 69.2% 17 63.0% 12 42.9%

2 Moderate – – 1 3.7% 5 17.9% 0.008

Many 8 30.8% 11 40.7% 14 50.0%

Always 18 69.2% 15 55.6% 9 32.1%

3 Moderate 1 3.8% – – 4 14.3% 0.054

Many 8 30.8% 10 37.0% 13 46.4%

Always 17 65.4% 17 63.0% 11 39.3%

21 0.80 1 Moderate 3 11.5% 8 29.6% 12 42.9% 0.137

0.69–0.91 Many 15 57.7% 14 51.9% 9 32.1%

Always 8 30.8% 5 18.5% 7 25.0%

2 Moderate 3 11.5% 8 29.6% 12 42.9% 0.012

Many 15 57.7% 14 51.9% 14 50.0%

Always 8 30.8% 5 18.5% 2 7.1%

3 Moderate 2 7.7% 7 25.9% 12 42.9% 0.008

Many 17 65.4% 15 55.6% 14 50.0%

Always 7 26.9% 5 18.5% 2 7.1%

Abbreviations: CI, confidence interval. ECS, elective cesarean section; ICS, intrapartum cesarean section; VD, vaginal delivery.
�13) Number of times the child looks at the mother’s face; 14) The child’s responses to the mother’s communicative stimulus; 15) Intensity with
which the child responds positively to the attempt to establish communication; 16) to establish verbal and/or physical contact with the mother; 21)
Quantity and quality of the interaction (communication, contact).
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and maternal sensitivity were the highest in the vaginal
delivery group. In addition, higher rates of exclusive breast-
feeding were found in this group. The process of interaction
between mother and child triggered by vaginal delivery may
followa sequence of behaviormodulating events, allowing to
positively interfere with the interaction in relation to repre-
sentative groups of elective cesarean section and intrapar-
tum cesarean section.

When establishing in the methodology of research that
the analysis of the evaluation between the dyad would be
realized from the making of video footage, the following
question arose: could the mother act unnaturally because
she knew that she was being filmed? In this context, in
addition to the previous requests given to the mother

regarding the importance of acting naturally, it also sup-
ported the question of intrusiveness – exaggerated behavior
of the mother toward the child – that is, an abnormal or
forced reaction related to being filmed could be detected in
the analysis and would decrease the score related to item 12
corresponding to the intrusiveness analysis. Maybe related to
the mothers, they can behave unnaturally, but not the
children. Then, we can trust that the choice of the POIMB
0–6 in the present studywas satisfactory, since it allowed the
detailed analysis of interaction patterns from action sequen-
ces and events between the subjects. When there was
difference between groups, the concordance between two
or three observers was larger related to the children (four
questions) than mother behavior (two questions).2 Children

Table 4 Results of studies related to the quality of mother-child interaction according to the mode of delivery

Authors / Year of
publication

Title Main findings

Bradley et al
(1983)18

A prospective study ofmother’s attitudes and feelings
following cesarean sections and vaginal deliveries.

According to the results of the study, women who had
vaginal delivery had the best attitudes toward the
baby.

Cranley et al
(1983)19

Women’s perceptions of vaginal delivery and
cesarean section

Among the three groups studied – vaginal delivery,
emergency cesarean section and elective cesarean
section – the emergency cesarean group had more
negative perception regarding the experience of
delivery. In addition, women in cesarean groups are
less likely to breastfeed, a fact that disqualifies
mother-child interaction.

Hwang (1987)20 Cesarean childbirth in Sweden: Effects on the mother
and father infant relationship.

The results of the study show that mothers of babies
born by caesarean section reacted less positively
when they first saw their children and had more
difficulty breastfeeding than mothers of vaginal
deliveries.

Gathwala et al
(1991)17

Influence of cesarean section on mother-baby
interaction

Mothers in the representative group of vaginal
delivery show an affective more significant behavior
compared with mother’s representative of the
cesarean section.

Rocha et al
(2003)21

[Mother-child attachment: a comparative study
between mothers with vaginal delivery and cesarean
section]

Mothers of cesarean section need more attention to
initiate breastfeeding. Both performwell in the care of
the newborn in the postpartum period.

Olza Fernández
et al (2013)22

Mode of delivery may influence neonatal
responsiveness to maternal separation

No differences were observed
related to the mode of delivery; however, it was
observed that children born by caesarean section cry
less when they are separated from their mothers.

Carlander et al
(2010)23

Contact
between mother, child and partner and attitudes
toward breastfeeding in relation to mode of delivery

The mode of delivery does not seem to affect the way
mothers experience their contact with the newborn.
However, mothers who had a vaginal delivery started
breastfeeding in a less stressful manner than mothers
who had cesarean delivery.

Zanardo et al
(2010)24

Elective cesarean delivery:
does it have a negative effect on breastfeeding?

Emergency and elective cesarean sections achieve
lower success rates in exclusive breastfeeding com-
pared with vaginal delivery.

Lai et al (2015)25 Postpartum fatigue, babycare activities, and mater-
nal-infant attachment of vaginal and cesarean births
following rooming-in.

Women undergoing cesarean section had greater
postpartum fatigue and, consequently, greater diffi-
culty in baby care activities than women who had
vaginal delivery.

Pilch (2015)26 The influence of birth modus on the emotional state
of the mother, bonding, and the newborn’s
neurobehavioral state

Babies born vaginally had higher levels of cortisol and
more frequent direct contact with mothers after
delivery, which creates favorable conditions for the
formation of bonds.
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born vaginally seem to interact better with their mothers
than those born by caesarean section.

In animal models, the oxytocin release during parturition
is essential for awaking maternal behavior.27 Maybe the
human being is not so distant from these mammals, related
to the importance of this “oxytocin inundation” to the onset
of maternal-infant bond, including breastfeeding event.

A justification for a better interaction can be understood
according to an endogenous oxytocin action, which can
trigger a sequence of actions and produce effects that allow
continuous activation of the hormone after delivery. In other
words, sharing is accompanied by the intense activation and
onset of a neuroendocrine cascade that triggers lactation and
stimulates interaction.

The possibility of measuring the serum levels of endoge-
nous oxytocin is considered, and its concentration being able
to relate to the quality of thematernal-filial interaction. Such
possibility of research causes instigation and, therefore, may
reinforce the results presented by the present study. From
this psychosomatic point of view, it is interesting the re-
search in neuroscience to determinate in which proportion
oxytocin is an important factor for affective behavior. It
would be a reflection made by obstetricians related to the
high incidence of elective cesarean section without medical
indication.

Despite the results found and the established conclusion,
it is wrong, or perhaps daring, to affirm or suggest that the
interaction between the dyads representing the occurrence
of cesarean section is negative, since, in addition to the close
scores, there are several other factors that may, perhaps,
interfere in the results, even if in a camouflaged way.
However, it is a fact that the occurrence of vaginal delivery
corresponds to an important trigger for the initiation of the
oxytocin release process, acting as a facilitator in the process.

Given that this possible higher difficulty exists in the
interaction of cesarean sections, it is important that health
professionals pay attention to these cases with regard, for
example, to stimulation of breastfeeding and skin-to-skin
contact with the newborn, even if late.

Conclusion

In summary, when assessing the quality of maternal-filial
interaction through the POIMB 0–6 in relation to the type of
delivery, considering the occurrence of vaginal delivery,
intrapartum cesarean section and elective cesarean section,
it is concluded that the interaction between themother-child
dyad is quantitatively larger and qualitatively better in
vaginal delivery when compared with intrapartum or elec-
tive cesarean section.
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