
Introduction
Attachment is described as a strong bond between two 
individuals, in this case, between the mother and child 
(1). Through this beautiful connection, mothers react by 
behaviors such as smiling, calling their names, attentive 
responses to their movements, touching, hugging, direct 
eye contact, and kissing. In addition, the baby responds 
to these behaviors with some defined reactions (2). This 
process is initiated during pregnancy and completed after 
childbearing. According to the literature, this relationship 
has an important role in both child development and 
maternal stress reduction (3-5). Attachment is very 
essential because insecure attachment affects social 
functioning, coping, stress response, psychological well-
being, health behavior, and morbidity of children. Some 
activities can strengthen the attachment mechanism (6). 
In this way, some literature pointed out the positive roles 
of maternal relaxation, talking with and touching the 

embryos, and paying attention to the fetal movement by 
the mothers (7). The stress in the mother is among the 
factors, which has a key role in destroying the attachment. 
The results of previous studies indicate that mothers with 
higher levels of anxiety have less attachment to the fetus 
(8-11). Bowlby explained the development of attachment 
of the child to the mother in different phases. The first 
phase is the pre-attachment phase which goes from zero 
to three months. In this phase, the child shows no real 
attachment to the mother. The attachment of the child 
to its mother starts to develop in about 4 months. In this 
period, the child has a slight preference for his or her 
caregiver. From seven or eight months to toddlerhood, 
children are in the clear-cut attachment phase. In this 
phase, children get really attached to their caregivers, 
they do not like to be handled by other people than their 
caregiver, and they get in distress when their caregiver is 
not physically close. At the age of three, children enter 
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the working model phase in which they remember that 
their caregiver exists even if they do not see him or her. 
In addition, children understand that their caregiver will 
return. Eventually, Bowlby grouped these phases into 
two general categories called “pre and post childbearing” 
(12). Therefore, delivery time is considered as a turning 
point between two stages of attachment. Two methods of 
delivery were considered in this study, including cesarean 
section and normal vaginal delivery. A cesarean section 
is a way of birth in which a surgeon makes incisions in 
the woman’s abdomen and uterus and removes the baby 
from the abdomen of the mother through these incisions 
(1). This is in contrast with a vaginal delivery in which the 
baby is born through the birth canal. A vaginal delivery is 
considered as the regular way of birth (13). The physiologic 
labor as a type of vaginal delivery is regarded as a natural 
and safe method for the mother, with low pain and no 
medical interventions in an anxiety-free atmosphere in 
which the mother’s hormonal system modulates the main 
labor factors (14). According to the basic study reports, 
some physiological mechanisms are responsible for 
attachment formation in vaginal delivery and caesarian 
section. The stimulation of the vagina and cervix during 
delivery (15, 16). and the high level of oxytocin (17,18) 
and cortisol (19,20) are the most accepted theories in 
this field. Thus, the present study was conducted given 
that the data in this area are limited and considering the 
importance of attachment and its effects on the future of 
the fetus is quite obvious.

Objectives
This study aimed to evaluate the probable relations 
between the mother to child attachment and the mode of 
delivery.

Materials and Methods
The current descriptive-analytical study was approved by 
the Ethics Committee of Shahroud University of Medical 
Sciences (No. 1396.56) and conducted in Shahroud. 
A total of 260 pregnant women within the age range of 
15-45 years old and the gestational age between 37 to 
42 weeks were selected based on the inclusion criteria 
including being primiparous women with a normal 
singleton pregnancy and having no history of a disease 
or medication consumption during pregnancy. In 
addition, the data of those healthy infants who were born 
with a cesarean section or physiological childbearing 
methods were analyzed, and their mothers filled related 
questionnaires. The purposive sampling method was used 
based on the inclusion criteria and the participants were 
replaced by the next subject if they represented no desired 
features.

The demographic data form and Avant’s attachment 
behavior checklist, and Spielberger state-trait questionnaire 
for anxiety were used to collect the data. Both the above-
mentioned tools are valid and reliable measures that have 

repeatedly been used in domestic studies (21-26). The 
sample size was calculated based on a pilot study on 20 
primiparous women using the following formula:
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Z Z
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(β was estimated at 20% by considering CI = 95%, α = 
5%, and power = 80%)

The demographic information questionnaire was 
administered to the participants after selecting them and 
obtaining the written consent form. They answered the 
questionnaires at the presence of the researcher, and the 
researcher answered their questions. In the physiological 
delivery group, the babies were placed in the middle of 
their mother’s chest immediately after delivery so that 
they were in contact with their mother’s skin. In the 
other group, the face of neonates was in contact with the 
mother’s skin. The time of skin contact was 20 minutes 
in both groups. One hour after delivery, the attachment 
questionnaire was completed by the researcher in the 
postpartum ward. When the babies were delivered to 
their mothers for feeding, the attachment behaviors were 
observed for 16 minutes. In the first 8 seconds of every 
minute, the mother’s behaviors were observed and each 
behavior was recorded once in the next 8 seconds. In this 
way, every observed behavior was recorded only once per 
minute. Counting seconds was done by a stopwatch. The 
total amount of recorded behaviors in 15 minutes was 
considered as the total attachment score. Furthermore, 
the Spielberger anxiety inventory for each of the samples 
was completed up to one hour after delivery completion. 
Descriptive and inferential statistical methods were 
used to analyze the data in the SPSS software, version 
21. Moreover, frequency tables (absolute and relative) 
and standard deviation were used for describing the 
demographic characteristics. Finally, an independent t test 
was used to analyze the research hypotheses and P ˂  0.05 
was considered statistically significant.

Results
Based on the results of this study, no significant difference 
was observed between the two groups in terms of basic 
variables (e.g., mother’s age, body mass index, job, 
education, gestational age, neonatal weight, maternal 
education, job, and the gender of the fetus), the details of 
which are provided in Table 1.

The results of mother-infant attachment behaviors  are 
shown in Table 2. According to the obtained data, the 
participants of the physiological delivery group showed 
more positive attachment behaviors in comparison 
with the other group. More precisely, some domains of 
attachment such as looking, caressing and rocking the 
cradle in the subtypes of emotional behaviors, contiguous 
behaviors, and caring behaviors significantly differed 
between the groups (P ˂  0.05).

Based on the results of Table 3, although the participants 



Ebrahimi et al

International  Journal of Women’s Health and Reproduction Sciences, Vol. 8, No. 2, April 2020 217

experienced higher levels of anxiety in the group of 
cesarean delivery, the differences between the groups were 
not significant (P ˃  0.005). The attachment model of the 
study is presented in Table 4.

Table 1. Demographic Characteristics of Participants of the Study

Variable Physiological 
Delivery (n=118)

Cesarean  
Section (n=158)

Mothers age, mean ± SD 27.56±0.25 25.94±0.34

BMI, mean ±SD 83.42±2.25 85.12±1.2

Gestational age, mean ± SD 38.84±0.06 38.46±0.02

Neonatal weight, mean ± SD 66.11±246.15 63.12±356.34

Education, n

Illiterate 43 67

Literate 75 91

Job, n

Employed 86 74

Housewife 32 84

Gender of fetus, n

Male 32 43

Female 86 115

BMI, body mass index.

Table 2. Results of T Tests on the Type of Delivery and Attachment Behaviors

Attachment Behavior Groups
Type of Delivery

P ValuePhysiological Delivery 
(n=118), No. (%)

Caesarean Section 
(n=158), No. (%)

Emotional behaviors

Kissing 
Yes 76 (64.4) 96 (62.7)

0.798
No 42 (35.6) 57 (37.3)

Looking
Yes 117 (99.2) 141 (92.2)

0.032
No 1 (0.8) 12 (7.8)

Caressing
Yes 93 (78.8) 93 (60.8)

<0.001
No 25 (21.2) 60 (39.2)

Talking to
Yes 63 (53.4) 73 (47.7)

0.24
No 55 (46.6) 80 (52.3)

Smiling at
Yes 106 (89.8) 130 (85.0)

0.23
No 12 (10.2) 23 (15.0)

Rocking the cradle
Yes 62 (52.5) 51 (33.3)

<0.001
No 55 (46.6) 102 (66.7)

Contiguous behaviors

Hugging without body contact
Yes 63 (53.38) 19 (12.02)

<0.001
No 55 (46.62) 139 (87.98)

Hugging with the close contact
Yes 98 (83.1) 92 (60.1)

<0.001
No 20 (16.9) 61 (39.9)

Hugging in which hands are put around the infant’s arms
Yes 62 (52.5) 34 (22.2)

<0.001
No 56 (47.5) 119 (77.8)

Caring behaviors

Changing infant’s diapers and clothes
Yes 17 (14.4) 12 (7.8)

0.031
No 101 (85.6) 141 (92.2)

Patting the infant on the back to release gas from stomach
Yes 51 (43.2) 44 (28.8)

0.040
No 67 (56.8) 109 (71.2)

Discussion
This study was done to investigate the details of mother-
infant attachment behaviors in those women who 
experienced different delivery methods. In the child 
development domain, attachment is known as one of 
the basic needs of human beings. In this regard, Bowlby 
(12) stated that attachment develops when the newborns 
have a persistent intimate and warm relationship with 
their mothers, which results in mutual contentment 
and satisfaction. Accordingly, maternal attachment has 
profound effects on developing the infant and performing 
the maternal role (27).

The findings demonstrated that the scores of mother-
infant attachment in the physiologic delivery were 
significantly higher than those of the cesarean section. 
Considering that no research has so far focused on 
the attachment of the child to his/her mother after a 
physiologic delivery, no comparison data were available in 
this regard. Thus, the data of the normal vaginal delivery 
and cesarean section were used in this part. According 
to the results of the study by Van den Hurk, the children 
born by a cesarean section (C-section) seem to be more 
anxious-ambivalent attached to their mothers compared 
to those who were born by a vaginal delivery. It means 
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that they react clingily and get in great distress when 
their caregiver leaves (28). Additionally, Olza-Fernández 
et al found that a C-section could directly result in a 
more insecure attachment of the child to his/her mother. 
They further concluded that neonates born by vaginal 
delivery (64.8 ± 8.6) took longer to calm down compared 
to those born by cesarean section (0.9 ± 1.4) (P=0.004). A 
correlation was observed between cortisol concentrations 
at birth and the time required to calm down the baby 
(r = 0.41, P = 0.02) (29,30). In this regard, Hergüner et 
al believed that cesarean delivery had a negative effect 
on maternal attachment (31). However, several other 
studies emphasized the positive role of vaginal delivery on 
maternal-infant attachment (32-34), which is in line with 
the results of the present study.

On the other hand, some studies reported that there is 
no relation between the delivery methods and mother-
infant attachment. According to these studies, attachment 
is a long and deep reaction that occurs long before delivery. 
Therefore, it is unlikely that the mode of delivery can 
undergo such a profound reaction (35-39). It is assumed 
that some of the observed differences between the results 
of our study and those of the above-mentioned studies 
are attributed to the impact of some affecting factors 
mentioned in the articles (40-43). Therefore, the effect of 
these variables was examined in the regression analysis, 
but no effect was observed in this regard. 

Although this study verified the positive roles of 
physiologic delivery in the mother-infant attachment, 
no knowledge is available about these mechanisms and 

more research should be done accordingly. The evaluation 
of this subject could consider a research design for 
comparing the attachment of siblings, who were born 
by a vaginal delivery and a C-section to their mother. 
The present stud had some limitations such as including 
small sample size, which is related to the cross-sectional 
study, not measuring hormones levels, and altering the 
attachment behavior at the presence of the observer.

Our findings can help the obstetricians and midwives 
to guide the pregnant women about the possible negative 
effects of a C-section on the attachment of the child to his/
her mother, and mothers can make a good decision about 
vaginal delivery and C-section.
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