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ABSTRACT
Objectives: The mother-infant relationship is a magical process that begins with conception and strengthens when the 
mother feels the baby’s movements. This special bond, formed during pregnancy, is shaped by the parent’s emotions, 
perceptions, and behaviors toward the fetus. Research shows that heightened maternal anxiety during pregnancy and 
childbirth affects maternal behavior and impairs mother-infant bonding. While studies suggest that delivery mode 
influences maternal anxiety and postpartum depression, results often vary due to group differences and confounding 
factors. Although delivery mode may impact postpartum depression and mother-infant bonding, direct research on its 
specific effects remains limited. 
Methods: In this prospective study, a structured questionnaire was administered to 208 women in six months period 
between March, 2024 and September, 2024 in Ataturk University Faculty of Medicine Research Hospital. The survey 
aimed to gather participants’ demographic information and assess their mother-infant bonding and postpartum 
depression statuses. The Mother-infant bonding scale (MIBS) and the Edinburgh postpartum depression scale (EPDS) 
were used for data collection.
Results: The analysis determined that delivery mode did not significantly affect the EPDS total score and MIBS total 
score relation. The indirect effect was calculated as 0.001±0.001 (CI: -0.003 to 0.001, β =-0.002, p=0.635), the direct 
effect as -0.170±0.228 (CI: -0.618 to 0.277, β =-0.127, p=0.063), and the total effect as -0.036±0.019 (CI:-0.074 to 
0.001, β=-0.129, p = 0.059).
Conclusion: This study showed that mode of delivery did not affect the postnatal maternal depression on mother-
infant bonding.
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INTRODUCTION

	 The mother-infant relationship is a profound 
process that begins with conception and deepens as the 
mother perceives the baby’s movements. This unique 
bond, forming during pregnancy, is shaped by the 
parent’s emotions, perceptions, and specific behaviors 
toward the fetus.1 Numerous biochemical processes 

during pregnancy influence the development of this 
bond, along with factors such as the delivery process, 
postpartum experiences, and demographic, perinatal, 
and psychological factors.1,2 The bond between 
mother and infant acts an important part in the baby’s 
cognitive and emotional status in life.1

	 Studies indicate that maternal anxiety levels 
during pregnancy and childbirth can affect 
maternal behaviors toward the baby and lead to 
bonding problems.3,4 Severe anxiety can lead to 
postpartum depression, disrupting the mother-infant 
relationship and adversely affecting family dynamics, 
breastfeeding behaviors, and the baby’s psychosocial 
development.5,6 While the relationships between 
postpartum depression and mother-infant bonding, 
as well as postpartum depression and delivery 
mode, are well-researched, postpartum depression is 
shown to have a direct effectiveness on mother-infant 
bonding.5,7
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	 The significance of antenatal anxiety and 
postpartum depression during the delivery process is 
linked to various factors, including delivery mode,8,9 
whether the baby stays with the mother or in the 
neonatal intensive care unit,10 absence of partner 
or social accompaniment, unplanned or undesired 
pregnancies, and presence of complications or 
pregnancy loss in current or past pregnancies.11 
Despite numerous studies suggesting that delivery 
mode can affect maternal anxiety levels and 
contribute to postpartum depression, the findings are 
inconsistent and contradictory due to differences in 
group characteristics and confounding factors.8,9

	 Although delivery mode is thought to significantly 
impact both postpartum depression and mother-infant 
bonding, there is not enough studies directly exploring 
the effect of delivery mode on mother-infant bonding.9 

This research evaluates the effects of delivery mode 
on postpartum depression and mother-infant bonding 
in women who have given birth, and examines the 
relationship between these factors. Our goal was to 
evaluate deeply the importance of delivery mode in 
terms of mother-infant bonding and to determine 
whether the impact of delivery mode on bonding is 
mediated by its influence on maternal anxiety and 
depression. This study is the first in the literature 
evaluating the mediating effects of delivery mode on 
postpartum depression and mother-infant bonding 
relation.

METHODS

	 In this prospective study, a structured questionnaire 
was administered to 208 women in 6-month period 
between March 2024 and September 2024 in Ataturk 
University Faculty of Medicine Research Hospital. The 
questionnaire was designed to collect participants’ 
demographic information and assess their mother-
infant bonding and postpartum depression statuses. 
Responses were collected from participants who 
provided voluntary consent to join the study. After all 
data were collected, statistical analyses were performed 
to evaluate the findings.
Ethical Approval: An approval was obtained from 
the ethics committee of Ataturk University Faculty of 
Medicine (Ref. No. 124; dated Feb. 21, 2024). Informed 
consents were obtained from all individuals.
Measurement Tools:
Mother-Infant Bonding Scale (MIBS): The scale is 
designed to evaluate the emotional bond established 
by mothers with their infants postpartum. It aims 
to measure maternal emotions toward the infant 
and analyze bonding levels. The scale, which links 
maternal mood to emotional bonding, was developed 
by Taylor et al.12 and is originally called the ‘Mother-
to-infant bonding scale’. The Turkish version, adapted 
by Aydemir Karakulak and Alparslan,13 was culturally 
validated and its reliability tested. MIBS is an 8-item, 
4-point Likert-type scale with a total score range of 

0-24. Higher scores indicate stronger mother-infant 
bonding. One subdimension, positive emotions, 
evaluates expressions of love, joy, and protectiveness 
through items 1, 4, and 6, which are scored as 0, 1, 
2, or 3. The other subdimension, negative emotions, 
assesses feelings like dislike, disappointment, anger, 
and frustration through items 2, 3, 5, 7, and 8, which 
are reverse-scored (3, 2, 1, 0). Factor analysis confirmed 
the scale’s construct validity by identifying two core 
factors: positive and negative bonding emotions. 
The reliability analysis yielded a Cronbach’s alpha 
coefficient of 0.69 for mothers and 0.79 for fathers, 
indicating satisfactory reliability levels for the scale.
Edinburgh Postpartum Depression Scale (EPDS): The 
EPDS was developed by Cox et al.14 in 1987 and is 
designed to assess the hazard of depression in women 
during the postpartum period. The scale’s Cronbach’s 
alpha coefficient was determined as 0.87, signifying 
high reliability. Its validity and reliability in Turkish 
were tested by Engindeniz et al.15 in 1996. EPDS is a self-
assessment, Likert-type scale consisting of 10 items. 
It is specifically designed to measure mood changes 
in patients. Each item is scored differently, and the 
scale provides a total score ranging from 0 to 30, with 
higher scores indicating a higher risk of postpartum 
depression. Items 1, 2, and 4 are scored as ‘0-1-2-3’, 
while items 3, 5, 6, 7, 8, 9, and 10 are reverse-scored 
as ‘3-2-1-0’. The cutoff point for identifying cases is 
13 points. In this study, mothers scoring 13 or higher 
were classified into the case group. The Cronbach’s 
alpha coefficient for this study was calculated as 0.89, 
demonstrating excellent reliability for the scale.
Statistical Analysis: The data were presented 
as mean, median, standard deviation, minimum, 
maximum, percentage, and frequency. The normality 
of distribution for quantitative variables was evaluated 
using the Shapiro-Wilk tests. For comparisons 
between two independent groups, Mann-Whitney U 
test was applied because the normality assumption 
was not met. A statistical technique called mediator 
analysis is used to determine whether a third variable 
mediates the relationship between an independent 
variable and a dependent variable. Our study used 
mediation model analysis to look at how the mode of 
delivery affected postpartum maternal depression and 
mother-infant attachment. The structural equation 
modeling bootstrapping method was utilized to 
assess the significance of the indirect effects of the 
scales tested in the model. Path coefficients (β) were 
calculated for the model, and multivariate normality 
was evaluated using the Mardia test. All analyses 
were conducted using IBM SPSS 20 and JAMOVI 2.2.2 
statistical software, with statistical significance level 
was accepted as p < 0.05.

RESULTS

	 A total of 208 women were included in this study. 
The demographic and health-related features are 
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highlighted in Table-I. The findings underscore that 
80.30% of the participants gave birth via cesarean 
section, while the rate of vaginal deliveries was 
19.20%. Regarding marital status, most participants 
(99.00%) were married. In terms of education level, 

38.50% of participants were university graduates, 
while 30.80% had completed primary school. 
Employment status showed that most participants 
(76.00%) were employed, whereas 24.03% were 
unemployed. Most participants (94.20%) were 

The effects of delivery mode

Table-I: Demographic characteristics of the participants.

Count Column N %

Delivery mode

Cesarean 167 80.30

Vaginal 40 19.20

Painless 1 0.50

Marital status
Married 206 99.00

Divorced 2 1.00

Education level

Illiterate 2 1.00

Literate 7 3.40

Primary school 64 30.80

High school 55 26.40

University 80 38.50

Employment status
Employed 158 76.00

Unemployed 50 24.03

Smoking
Yes 12 5.80

No 196 94.20

Alcohol using No 208 100.00

History of curettage

0 175 84.10

1 23 11.10

2 9 4.30

3 1 0.50

Chronic illness
Yes 50 24.00

No 158 76.00

Previous surgery
Yes 87 41.80

No 121 58.20

Previous hospitalization
Yes 107 51.70

No 100 48.30

Regular medication
Yes 40 19.20

No 168 80.80

Psychiatric disorder
Yes 12 5.80

No 196 94.20

Psychiatric consultation
Yes 16 7.70

No 192 92.30
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reported as nonsmokers. Data on health conditions 
revealed that 24.00% of participants indicated 
having a chronic illness, and 41.80% reported having 
undergone surgery before. For psychiatric health, 
5.80% of participants had a history of psychiatric 
illness, and 7.70% had sought medical consultation 
for psychiatric conditions.
	 As seen in Table-II, the statistical data obtained from 
the analyses are as follows: The mean total score for 
EPDS was 5.00±5.00, while the mean total score for 
MIBS was 15.25±1.38. The average age was 31.00±6.00 
years. The average number of cigarette packs smoked 
was 5.00±3.00, and the mean pregnancy number was 
3.00±2.00. The mean number of miscarriages was 
0.00±1.00. As shown in the Table-III, the average age 
was 31±6 years for both cesarean and vaginal delivery 
groups. The difference in average age between the 
delivery modes was not statistically significant (Z=-
0.107, p=0.914). In terms of EPDS total scores, the 
average score for participants who delivered via 
cesarean section was 5±5, while the average score for 
those who delivered vaginally was 6±5. The median 
score for groups was 4, 5, and the difference in 

EPDS scores between the groups was not statistically 
significant (Z=-1.028, p=0.304). For MIBS total scores, 
the average for cesarean deliveries was 15.28±1.33, 
while the average for vaginal deliveries was 15.25±1.5. 
No statistically significant difference was observed in 
this case either (Z=-0.144, p=0.885).
	 The mediating role of delivery mode in the EPDS 
total score and MIBS total score relation was analyzed 
using the bootstrapping method (Fig.1). The indirect 
effect of delivery mode on MIBS total score via 
EPDS total score was estimated as 0.001±0.001, with 
a confidence interval ranging (CI:-0.003 to 0.001), 
showing no statistical significance (β=-0.002, z=-
0.475, p=0.635). Component effects revealed that the 
relationship between EPDS total score and delivery 
mode was 0.003±0.005 (CI:-0.007 to 0.015) and not 
statistically significant (β=0.042, z=0.615, p=0.538). 
The effect of delivery mode on MIBS total score was 
-0.170±0.228 (CI:-0.618 to 0.277), which was also not 
statistically significant (β=-0.051, z=-0.746, p=0.456). 
Direct effect analysis showed that the estimated direct 
effect between EPDS total score and MIBS total score 
was -0.035±0.019 (CI -0.073 to 0.01) and not statistically 
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Table-II: Descriptive statistics of variables.

Mean Standard deviation Median Minimum Maximum

Age 31.00 6.00 30 18 46

Number of cigarette packs 5.00 3.00 4 1 12

Number of pregnancies 3.00 2.00 2 1 10

Number of miscarriages 0.00 1.00 0 0 6

EPDS total score 5.00 5.00 4 0 21

MIBS total score 15.25 1.38 15 9 20

EPDS: Edinburgh postpartum depression scale, MIBS: Mother-infant bonding scale.

Table-III: Comparison of age, EPDS total score, and MIBS total score by delivery mode.

Delivery mode

Cesarean delivery Vaginal delivery

Mean SD Med Min Max Me SD Med Min Max Z p

Age 31 6 30 19 46 31 6 30 18 41 -0.107 0.914

EPDS total 
Score

5.00 5.00 4 0 21 6.00 5.00 5 0 17 -1.028 0.304

MIBS total 
score

15.28 1.33 15 9 20 15.25 1.50 15 12 19 -0.144 0.885

Me: Mean, SD: Standard deviation, Z: Mann Whitney u test, EPDS: Edinburgh postpartum depression scale, 
MIBS: Mother-infant bonding scale.
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significant (β=-0.127, z=-1.859, p=0.063). Similarly, the 
total effect was calculated as -0.036±0.019 (CI:-0.074 to 
0.001) and was also not significant (β=-0.129, z=-1.886, 
p = 0.059). These results demonstrate that delivery 

mode does not have a significant mediating role in the 
EPDS total score and MIBS total score relation. Both 
the indirect and direct effects were not statistically 
significant (Table-IV).

The effects of delivery mode

Table-IV: Mediation analysis results of EPDS total score, delivery mode, and MIBS total score.

Indirect and total effects

95% C.I. (a)

Type Effect Estimate SE Lower Upper β z p

Indirect
EPDS TS ⇒ DM ⇒ 
MIBS TS

0.001 0.0012 -0.003 0.001 -0.002 -0.475 0.635

Component
EPDS TS ⇒ DM 0.003 0.0058 -0.007 0.015 0.042 0.615 0.538

DM ⇒ MIBS TS -0.170 0.2287 -0.618 0.277 -0.051 -0.746 0.456

Direct EPDS TS ⇒ MIBS TS -0.035 0.0192 -0.073 0.001 -0.127 -1.859 0.063

Total EPDS TS ⇒ MIBS TS -0.036 0.0192 -0.074 0.001 -0.129 -1.886 0.059

SE: Standard error, EPDS TS: Edinburgh postpartum depression scale total score, DM: Delivery mode, 
MIBS TS: Mother-infant bonding scale total score. Note: Confidence intervals computed with method: 
Standard (Delta method), Note: Betas are completely standardized effect sizes. Indirect effect: 
Postnatal depression affects mother-infant attachment through mode of delivery, 
Direct effect: The effect of postnatal depression on mother-infant attachment.

Fig.1: Mediation path diagram.
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DISCUSSION

	 This study presents a direct relation between 
postpartum depression and the extent of mother-
infant bonding, aligning with findings in the existing 
literature. It is evident that postpartum depression and 
anxiety disrupt mother-infant bonding. Furthermore, 
the findings support the assertion that delivery mode 
does not mediate the maternal postpartum anxiety or 
depression (EPDS criteria) and mother-infant bonding 
(MIBS criteria) relationship. These results align with 
some findings in the literature while also presenting 
notable differences.
	 The impact of cesarean delivery on postpartum 
anxiety and depression has been a frequent topic of 
discussion in the literature. Clout and Brown16 found 
that cesarean delivery was associated with postpartum 
depression, anxiety, and stress levels in 2015. 
However, this relationship lost its significance when 
antenatal stress levels were controlled for, suggesting 
that delivery mode may not be an independent factor. 
Although Clout and Brown16 did not assess mother-
infant bonding, this is consistent with our study’s 
findings, which also propose that delivery mode is not 
an independent factor. In 2016, Bell et al.17 investigated 
the effects of mode of delivery on postnatal depression 
and anxiety. The study presented that mothers’ 
perceptions of their last birth experience had a direct 
effect on postnatal anxiety levels. However, there was 
no direct relationship between delivery mode itself 
and postpartum depression or anxiety in their study. 
These findings align with our study, highlighting that 
postpartum psychological outcomes are influenced 
more by perceptual and environmental factors than by 
delivery mode alone. Notably, Bell et al.17 also did not 
evaluate mother-infant bonding.
	 Chen et al.18 found that cesarean delivery 
significantly increased postpartum stress levels but 
had no significant effect on anxiety or depression 
in 2017. This indicates that while delivery mode, 
particularly cesarean delivery, may be associated with 
certain psychological outcomes, it does not establish a 
general cause-and-effect relationship. As in the studies 
mentioned above, Chen et al.18 did not investigate 
the role of delivery mode in mother-infant bonding. 
Finally, a meta-analysis by Moameri et al.19 suggested 
that cesarean delivery could be a mild risk factor for 
postpartum depression in 2019. However, our study 
found no apparent effect of delivery mode on mother-
infant bonding or maternal anxiety. This discrepancy 
may be due to differences in methodological approaches 
or demographic characteristics of the study samples. 
Additionally, Moameri et al.19 did not explore mother-
infant bonding.
	 In the literature, the relationship between mother-
infant bonding and postpartum depression has been 
extensively studied. However, in our study, we 
evaluated the effects of antenatal anxiety, including 
anxiety and stress factors developing during both the 

pregnancy and postpartum periods, on mother-infant 
bonding, as well as how delivery mode influences these 
factors and whether it directly or indirectly affects 
bonding through anxiety levels. In the literature, only 
one study examining these three factors together was 
found.9  However, it was handled differently from our 
study in some aspects.9 This study divided participants 
into two groups, cesarean and vaginal delivery, and 
compared postpartum depression and mother-infant 
bonding between these groups using multiple linear 
regression analysis. The study separately examined the 
effects of delivery mode and postpartum depression 
levels on mother-infant bonding. In contrast, our 
study also investigated whether delivery mode had 
an indirect effect on mother-infant bonding through 
its mediating role. In the study by Topbas Selcuki NF 
et al.,9 it was found that delivery mode did not affect 
mother-infant bonding, but postpartum depression 
negatively influenced bonding. In our study, however, 
it was concluded that delivery mode had no effect on 
mother-infant bonding and that delivery mode did 
not play a mediating role in the effect of postpartum 
depression on mother-infant bonding.
	 In our literature review, we did not find any 
article investigating the effect of mode of delivery on 
mother-infant bonding through its effect on maternal 
anxiety. This is the first study  in the literature to look 
at mother-infant bonding from this perspective. The 
strength of this study is that while it investigates the 
effect of mode of delivery on mother-infant bonding, it 
also investigates the way in which it may have had this 
effect and whether it may have done so by affecting 
maternal anxiety. Special statistical method was 
used for this evaluation. In order to contribute to the 
literature on this subject, more comprehensive studies 
should be conducted to investigate the effect of mode 
of delivery on mother-infant bonding, and studies 
should be planned to investigate which factors such as 
anxiety level may have influenced this effect.

Limitations: In our study, we used the EPDS criteria 
as postpartum depression questionnaire, but mother-
baby bonding is also related to pregnancy and the birth 
process, means antenatal anxiety, and an additional 
questionnaire might have been used to assess the level 
of depression or anxiety during pregnancy and birth 
process. Another limitation is all patients in the study 
group were evaluated at a very early stage of mother-
infant bonding.  To better evaluate mother-infant 
bonding, re-evaluating it at a later period could have 
contributed to the study. Since our hospital is a tertiary 
hospital that receives referrals from distant provinces, 
it was difficult to reach the patients after discharge, and 
the late mother-infant bonding could not be evaluated 
in the study.

CONCLUSIONS

	 This study found that delivery mode (cesarean or 
vaginal delivery) does not have a significant effect 
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on postpartum maternal depression or mother-infant 
bonding. This study uniquely evaluates the mediating 
role of delivery mode in the postpartum depression 
and mother-infant bonding relation. Compared to 
previous research, our findings indicate that the 
psychological outcomes of delivery mode are indirect 
and influenced by individual and environmental 
factors. Future studies are recommended to explore 
the psychological effects of delivery mode using more 
comprehensive models that incorporate individual, 
social, and environmental factors.
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