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Introduction
Despite the well-known benefits of nourishing infants exclusively 

with mother’s milk, the rates of breastfeeding initiation, continuation, 
and exclusive breastfeeding during the first few months of infancy 
are less than ideal among US mothers.1,2 Mothers’ and infants’ 
experiences during labor and delivery may affect lactation and 
breastfeeding outcomes. Vaginally induced birth has been associated 
with not initiating breastfeeding.1 Furthermore, cesarean deliveries 
(c-sections) have been associated with lower initiation rates and 
shorter breastfeeding duration compared to undergoing a vaginal 
delivery.3,4 This may be due to delays in mother/infant skin-to-skin 
contact, mother’s post-surgery physical complications, and effects 
of anesthetics.5−7 In addition to mode of delivery, other factors that 
may influence breastfeeding initiation and duration include challenges 
encountered during nursing, availability of support systems, mother’s 
socio-cultural and economic situation, and the recommendations and 
attitudes of family, peers, and healthcare professionals.8−11

Previous studies that have examined the relationship between 
mode of delivery and breastfeeding outcomes had either small sample 
sizes or were confined to a single geographic location.12 Further, 
findings from studies examining mode of delivery and breastfeeding 
are inconsistent.12 The purpose of the present study was to evaluate 
early breastfeeding practices, including initiation, exclusivity, and 
intensity of breastfeeding in the first 2 months of infant age among 
women who had an unplanned c-section, a planned c-section, 
vaginal induced delivery, and a vaginally but not induced delivery 

using a large, nationally distributed US sample. Further, we assessed 
relationships between breastfeeding support by family, peers, 
clinicians, resources of breastfeeding information and reasons for not 
initiating breastfeeding by mode of delivery.

Methods
Data were obtained from the Infant Feeding Practices Study (IFPS 

II), a longitudinal national survey administered by the U.S. Food and 
Drug Administration and Centers for Disease Control and Prevention 
that followed women from pregnancy to 1 year postpartum. The IFPS 
II data were collected between 2005 and 2007 using one prenatal and 
10 postnatal questionnaires that primarily assessed infant feeding 
practices and infant anthropometric characteristics. Approximately 
4900 women participated at the early phases of the IFPS II study. 
Although this is a national sample of women and their infants, it is 
not representative of the U.S. population of mothers/infants. In IFPS 
II, inclusion criteria required that the infant was born after 35 weeks 
gestation, weighed at least 5 lbs., was a singleton, and infant did not 
require hospitalization longer than 3 days following birth.13 In the 
present study, we used information from the prenatal, neonatal and 
2-month infant age surveys. The sample size for the current study 
included 2541 mothers and their infants who had complete data on the 
outcome variables considered in this study. Of the 2541 women, 418 
never initiated breastfeeding. This group of 418 women was further 
analyzed to assess reasons for not initiating breastfeeding by mode of 
delivery.
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Abstract

Background: We compared early breastfeeding practices, including initiation, exclusivity, 
and intensity among women who had an unplanned caesarean section (c-section), a planned 
c-section, vaginal induced delivery, and a vaginally but not induced delivery.

Methods: This was a retrospective study involving secondary data analysis using the 
Infant Feeding Practices Study II, a longitudinal national survey, which followed women 
from pregnancy to 1 year postpartum. Data were obtained from the prenatal, neonatal 
and 2-month surveys for 2541 mothers and their infants. Descriptive statistics and chi-
square analysis were conducted to identify any associations between mode of delivery and 
maternal characteristics, breastfeeding patterns in the first two months of infancy, prenatal 
breastfeeding attitudes, sources of breastfeeding information and reasons for not initiating 
breastfeeding.

Results: Women with a planned c-section had a significantly lower breastfeeding initiation 
rate (80%). Further, they were least likely to report a clinician’s support for breastfeeding 
(40.2%) and more likely to disagree with benefits of breastfeeding (26.3%). Those with 
vaginally non-induced deliveries were least likely to receive breastfeeding information 
during the postpartum period from lactation consultants (56.5%), while women who had 
a planned c-section were less likely to receive breastfeeding information from relatives/
friends (48.9%).

Conclusion: Findings suggest that breastfeeding practices vary considerably by mode 
of delivery and this should be taken into consideration when offering lactation services 
and information to women. Women may need encouragement from family members and 
clinicians in initiating breastfeeding as well as adequate breastfeeding support through 
month 2 postpartum.

Keywords: breastfeeding, breastfeeding initiation, cesarean section, pregnancy, prenatal, 
vaginal birth, planned and unplanned cesarean section  
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Mode of delivery, which included the categories of vaginally 
not induced labor, vaginally induced labor, planned c-section, and 
unplanned c-section, was the stratification variable. The outcome 
variable included breastfeeding patterns during the first two months 
(baby was ever breastfed, exclusive breastfeeding at infant age two 
months, and breastfeeding intensity). Mothers were asked during 
the neonatal survey if they initiated breastfeeding. This question 
led to the creation of the breastfeeding initiation variable (yes/no). 
Exclusive breastfeeding (yes/no) at infant age two months was 
defined as complete infant nutrition through breast milk without any 
other nutritional supplementation for the infant with the exception of 
liquid vitamin supplements and up to four ounces of water per day. 
Breastfeeding intensity was calculated by averaging the proportion 
of breast milk to the total milk diet (including breast milk, formula, 
cow’s milk, other milk) that the baby received daily; a categorical 
variable was created with two levels: low defined as <20% of milk 
feedings being breast milk, and medium/high defined as ≥20% of 
milk feedings being breast milk. The construction of breastfeeding 
intensity was based on previous research that used the same IFPS II 
data to assess breastfeeding practices.14,15

Family member and clinician opinions pertaining to infant feeding 
were assessed during the prenatal period by inquiring about the 
mother’s, her partner’s, and her clinician’s beliefs regarding the best 
method to feed the baby. Family and clinician opinion included three 
categories according to the preferred infant feeding method: breastfeed 
only, formula only or both formula and breastfeed, and no opinion. Due 
to low reported rates on the clinician and family opinion, the category 
of both formula and breastfeed was combined with formula only to 
create the category formula only or both (meaning breastfeeding and 
formula). Further, mother’s opinion regarding breastfeeding benefits 
was assessed via a number of questions about various benefits 
observed in breastfed babies. These included decreased incidence of 
diarrhea, decreased ear infections and upper respiratory infections, 
and lower obesity rates in breastfed babies. Information was obtained 
using a Likert scale (disagree, no opinion and agree). Mother’s plan 
regarding feeding practices was assessed during the prenatal period. 
Responses were grouped into breastfeeding only, formula only, 
formula and breast milk combined, and don’t know. 

Mothers were asked during the postpartum period at 2 months-
infant age if they received breastfeeding information from sources 
which were presented to the participants as follows: lactation 
consultant, relatives/friends, birthing or baby care class, and nurse/
nurse midwife/nurse practitioner. This question led to the creation of 
the four sources of breastfeeding information variables (yes/no).

We assessed several reasons for not initiating breastfeeding among 
those mothers who responded that they never breastfed their infants 
during the neonatal period. Reasons for not initiating breastfeeding 
included medical reasons, mother finding formula to be the same or 
better than breast milk, inconvenience, wanting to leave baby hours 
at a time, lifestyle changes, having work or school, someone else fed 
the baby, and family reasons. Medical reasons included mother being 
sick or on medication. Questions on whether the mother wanted to 
go on a weight loss diet, go back to usual diet, smoke, wanted body 
back to herself, and wanted to use incompatible contraception were 
all classified as lifestyle changes and combined to create the variable, 
lifestyle changes with two categories (one to two and three or more 
lifestyle changes). Questions about whether the father or grandmother 
of the infant did not want the mother to breastfeed were combined to 
create the variable, family reasons.

Several sociodemographic characteristics were used to describe 

the sample, including mother’s age (18-24, 25-34, and >34 years 
old), mother’s education (high school or less, some college, 4-year 
college or more) and marital status (married, widowed/divorced/
separated, never married). Prenatal smoking (non-smoker, smoker) 
and prepregnancy BMI (<19.8 underweight, 19.8 to ≤26 normal, >26 
to ≤29 overweight, and >29 obese).

Data analysis
Descriptive statistics and chi-square analysis were conducted to 

identify any associations between mode of delivery and maternal 
characteristics, breastfeeding patterns in the first two months of infancy, 
prenatal breastfeeding attitudes, sources of breastfeeding information 
and reasons for not initiating breastfeeding. A p-value <0.05 was 
considered statistically significant.

Results
The sample included 2541 women. Approximately 16.5% (418 

women) of this sample reported that they never breastfed. Table 1 
presents the distribution of prenatal maternal characteristics by 
mode of delivery. We observed that women who were older than 
34 years were more likely to have a planned c-section (23.7%) and 
less likely to have a vaginally induced delivery (11.5%). Women 
with a planned c-section were significantly more likely to be obese 
(41.4%) and married (85.6%). On the other hand, women who had 
an unplanned c-section were more likely to have never been married 
(23.8%). Prenatal smoking was associated with a higher likelihood of 
having an unplanned c-section (11%). A significantly larger percent 
of women who underwent a vaginally not induced labor had a normal 
BMI (51.7%).

Table 2 describes associations between breastfeeding opinions 
and mode of delivery. A significantly higher proportion of women 
with a non-induced vaginal delivery had families who supported 
breastfeeding only (52.4%). Women who had a planned c-section had 
a higher likelihood of having family members (40.8%) and clinicians 
(20.9%) supporting formula only or the use of a combination of 
formula and breast milk. Women with a vaginally not induced 
delivery were significantly more likely to agree with breastfeeding 
benefits (41.6%) compared to the other groups. Women who 
underwent a planned c-section were less likely to report agreement 
with breastfeeding benefits; around 26% reported disagreement with 
benefits of breastfeeding. Further, this group was also significantly 
less likely to report prenatally a plan to exclusively breastfeed their 
child (52.1%) and more likely to indicate their plan to feed their infant 
formula only (18.8%) in comparison to the other modes of delivery 
groups.

Table 3 presents breastfeeding patterns at 2-months infant age 
stratified by mode of delivery. Twenty percent of women who had 
a planned c- section did not initiate breastfeeding. Furthermore, 
women who had an unplanned c-section were significantly less likely 
to exclusively breastfeed their baby at two months (30.5%). Among 
women who breastfed their baby at two months, a higher proportion 
of those who underwent vaginally induced labor had the lowest 
breastfeeding intensity (35.6%), followed closely by women who had 
an unplanned c-section (35.1%).

A significantly lower proportion (48.9%) of women with a planned 
c-section received breastfeeding information from relatives/friends 
(table 4). Women who underwent vaginally induced labor were 
significantly less likely to be provided with breastfeeding information 
from both a nurse/midwife/nurse practitioner (59.3%) and a birthing 
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or baby care class (29.4%). 

 Table 1 Distribution of prenatal sample characteristics by mode of delivery 

Characteristics Vaginally not 
induced %

Vaginally & 
induced %

Planned 
C-section %

Unplanned 
C-section % P-value

Mother’s age

18-24 years 60.4 64.8 64 51

25-34 years 25.5 23.7 12.3 28.4 0.00

>34 years 14 11.5 23.7 20.7

Mother’s education

High school or less 20.5 23.4 18.8 18.7

Some college 39.3 40.8 41.7 39.9 0.20

4-year college or 
More 40.2 38.5 39.5 41.4

Marital status

Married 77.6 79.8 85.6 72.4

Widowed/Divorced/ 4.5 4.7 4.1 3.7 0.00

Separated

Never Married 17.9 15.5 10.3 23.8

Prenatal smoking

Non-smoker 90.2 90.5 90.1 89

Smoker 9.8 9.5 9.9 11 0.85

Prepregnancy BMI

Normal 51.7 47.3 36.2 38.4

Underweight 13.9 10.8 7.5 5.3

Overweight 14.4 14.8 15 17.9 0.00

Obese 20.1 27.2 41.4 38.4

Table 2 Breast feeding opinions during the prenatal period by mode of delivery

Breastfeeding opinions in 
prenatal period

Vaginally not 
induced %

Vaginally & 
induced %

Planned 
C-section %

Unplanned 
C-section % P-value

Clinician’s opinion about infant feeding

Breastfeeding only 48.1 45.5 40.2 46.4

Formula only or both 14.6 15.8 20.9 15 0.02

No opinion 37.3 38.7 38.8 38.6

Family’s opinion about infant feeding

Breastfeeding only 52.4 51.2 42.5 49.3

Formula only or both 32.4 33.6 40.8 34.3 0.01

No opinion 15.1 15.2 16.7 16.4

Mother’s opinion about breastfeeding benefits

Agree 41.6 36.1 36 39.8

Disagree 19.8 19.8 26.3 19.6 0.02

No opinion 38.5 41.1 37.7 40.6

Plan to feed the babya

Breastfeeding only 62.7 60.1 52.1 60.5

Formula only 12.2 12.2 18.8 12.7 0.00

Breastfeeding & Formula 21.8 24.9 24.5 22.7

Don’t know 3.3 2.9 4.5 4.1

aPlans for feeding the infant based on maternal responses during the prenatal period
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Table 3 Breastfeeding patterns at 2 months postpartum by mode of delivery

Breastfeeding 
patterns

Vaginally not 
induced %

Vaginally & 
induced %

Planned 
C-section %

Unplanned 
C-section % P-value

Baby was ever breastfeed

Breastfed 87 85.4 80 86 0.00

Not Breastfed 13 14.6 20 14

Exclusive breastfeeding

Yes 44.7 34.3 36.3 30.5 0.00

No 55.3 65.7 63.7 69.5

Breastfeeding intensity

Low 24.7 35.6 34.3 35.1 0.00

Medium/High 75.3 64.4 65.7 64.9

Table 5 presents information about the reasons for not initiating 
breastfeeding in the neonatal period by mode of delivery. These 
findings pertain only to the 418 mothers who did not initiate 
breastfeeding. Women who had an unplanned c-section were more 
likely to cite medical issues (45.8%) and having work or school 
(59.6%). While, women who underwent a vaginally not induced 
delivery cited inconvenience (58.6%), wanting to leave baby hours at 

a time (45.7%), finding formula to be the same or better compared to 
breast milk (71%), wanting someone else to feed the baby (55%), and 
discouragement from family members (16.9%) as important reasons. 
A higher proportion (16%) of women who underwent vaginally 
induced labor reported at least three lifestyle changes as important 
reasons for not initiating breastfeeding.

Table 4 Sources of breastfeeding information assessed at 2 months postpartum by mode of delivery 

Sources of breastfeeding 
information

Vaginally not 
induced %

Vaginally & 
induced % Planned C-section % Unplanned 

C-section % P-value

Nurse/nurse midwife/Nurse 
practitioner

64.4 59.3 61.3 69.3 0.02

Lactation consultant 56.5 61.4 63 70.3 0.00

Relatives/friends 56 51 48.9 62.5 0.00

Birthing or baby care class 35 29.4 32 40.3 0.01

Table 5 Reasons for not initiating breastfeeding in the neonatal period by mode of delivery

Reasons Vaginally not 
induced %

Vaginally & 
induced %

Planned c-section 
%

Unplanned 
c-section % P-value

Medical Reasonsa 26.4 32.6 29.9 45.8 0.09

Formula is same or better 71 57.2 69.3 61.2 0.07

Inconvenience 58.6 51.8 48.2 49 0.40

Wanted to leave baby hours 
at a time 45.7 41.9 31.4 29.4 0.06

Have work or school 46.5 40.3 34.1 59.6 0.02

Someone else feed the babyb 55 51.1 40.7 54.2 0.19

Family reasonsc 16.9 11.9 10.3 4 0.09

Lifestyle changesd

1-2 lifestyle changes 37 32.1 25.9 20.4 0.15

3 or more lifestyle changes 15.2 16 10.6 12.2

aMedical Reasons includes medical reasons and mom was sick or on medication.
bSomeone else feed the baby includes wanted someone else to feed baby and someone else wanted to feed baby.
cFamily reasons include baby’s grandmother didn’t want her to breastfeed and baby’s father didn’t want her to breastfeed.
dLifestyle changes include wanted to go on a weight loss diet, go back to original diet, wanted to smoke, mom wanted body back to herself, wanted to use 
incompatible contraception.
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Discussion 
In the present study, although the majority of the women indicated 

prenatally their plan to only breastfeed their infant, these rates 
diminished at 2-months infant age, with much lower proportions 
of women with a planned or unplanned c-sections breastfeeding 
exclusively at this period. This discrepancy could be attributed 
to medical issues experienced postpartum, limited support from 
family members and healthcare providers as well as work related 
obligations.16−18 This gap between intention to only breastfeed their 
infant during pregnancy and breastfeeding initiation and continuation 
in the postnatal period needs to be addressed carefully in future 
studies. In particular, identifying obstacles based on delivery mode 
and other factors such as medical problems, women’s knowledge 
around breastfeeding benefits, latching, childcare, job obligations, and 
lifestyle changes might help future breastfeeding intervention efforts.

Furthermore, the findings of our study indicate that a planned 
c-section is associated with a significantly lower breastfeeding initiation 
rate relative to an unplanned c-section or other modes of delivery. 
Recent studies found similar findings indicating that women with 
emergency c-sections tend to have a higher likelihood of discontinuing 
breastfeeding before 12 weeks postpartum compared to those who 
delivered vaginally.19 Other studies that did not distinguish between 
planned and unplanned c-sections found similar findings in initiating 
breastfeeding.12,20 It has been suggested that lower breastfeeding rates 
and challenges in women with c-sections might be associated with 
physiologic mechanisms that affect lactogenesis.21,22 For example, 
research evidence shows that delayed onset of lactation is significantly 
higher among women with c-section compared to those with vaginally 
deliveries.22 Further, early contact between mothers and infants in the 
first few hours after birth is important for forming a mother-infant 
bond that can lead to breastfeeding successful outcomes. However, 
operative care routines for post caesarean delivery can delay mothers 
from holding their infants and disrupt bonding between mother and 
infant; all this negatively affecting breastfeeding initiation.19

We also found that women with a vaginally induced delivery had 
the lowest breastfeeding intensity rate. This is in agreement with 
previous research findings.1 Previous research studies have found that 
medical procedures during labor, such as labor induction, may often 
lead women to experience long lasting pain which can delay mother-
infant interactions influencing breastfeeding behaviors.1,20 Along with 
mode of delivery, other factors, such as family and clinician opinions, 
breastfeeding intention as well as work related obligations may 
influence the mother’s infant feeding choice.10

Indeed, we found that clinicians and family members were 
more likely to be supportive of formula only or a combination of 
breastfeeding and formula among mothers with a planned c-section. 
This finding coupled with the high levels of disagreement with 
breastfeeding benefits among this group of women (planned c-section) 
in the present study may explain their low breastfeeding initiation 
and duration. Further, we found that women with a planned c-section 
constituted one of the least likely groups to receive breastfeeding 
information from a nurse/nurse midwife/nurse practitioner, adding 
more potential reasons in explaining their poor breastfeeding 
outcomes. Research evidence shows that healthcare practices during 
the prenatal and intra partum periods are of extreme importance in 
successful breastfeeding outcomes.23 The findings of the present 
study clearly show that healthcare providers need to be more 

supportive of breastfeeding practices among mothers with c-sections, 
especially those with planned ones. It is known that mothers with 
a c-section tend to experience longer recovery periods and more 
medical problems.16,24,25 Because of this, it is essential that healthcare 
providers start conversations around breastfeeding during the prenatal 
period, when a c-section may be planned. Discussions around infant 
feeding practices should be addressed not only with the mothers, 
but also with the immediate family members who might serve as a 
mechanism of support. A woman is far more likely to initiate and 
continue breastfeeding in the first few months within a supportive 
environment.23

Our findings show that women with vaginally non-induced 
deliveries were the least likely to receive breastfeeding information 
from lactation consultants. Recent research evidence shows that 
providing breastfeeding information both prenatally and postnatal may 
be effective in increasing breastfeeding duration and breastfeeding 
knowledge.26−28 Further, we found that women who had a planned 
c-section were less likely to receive breastfeeding information from 
family during month 2 postpartum. Research evidence suggest that 
family and health providers’ opinion can have a significant influence 
on the mother’s decision to breastfeed.10

Furthermore, women who had an unplanned c- section were more 
likely to cite medical reasons and to find work or school as major 
obstacles in initiating breastfeeding during neonatal period. Having 
more breastfeeding support at workplace by dedicating facilities where 
mothers can express and store milk has been found to be helpful in 
increasing breastfeeding initiation and exclusive breastfeeding rates.29 
Overall, we found that reasoning for not initiating breastfeeding might 
differ based on mode of delivery. This is an important finding in 
designing breastfeeding interventions, showing that mode of delivery 
needs to be considered, and a careful examination of potential 
reasons for not initiating breastfeeding would be extremely useful in 
establishing strategies for helping women to overcome these obstacles 
and have successful breastfeeding outcomes. Also, it is well-known 
that for first-time mothers the experience of breastfeeding entails 
major lifestyle changes leading to the need for continuous support 
with their efforts in initiating and continuing breastfeeding during the 
first few months.18,30

The present study carries several limitations. One of them includes 
potential response bias due to a decreasing number of women 
participating in subsequent surveys which can influence breastfeeding 
information.13 We did not account for several important variables 
such as postpartum health related complications and pain in relation 
to breastfeeding behaviors due to the lack of such information in 
the data set. Since the IFPS-II data is not derived from a nationally 
representative sample, the generalization of our findings is restricted 
to mothers who have achieved high educational levels and are 
primarily white. Further, mode of delivery does not distinguish 
primary vs. repeated cesareans. The validity of some study findings 
may be limited due to the use of self-reported measures. 

Conclusion
Findings from this study support national and international 

guidelines regarding infant feeding issues related to breastfeeding 
initiation, intensity and exclusivity of breastfeeding. It provides 
evidence that infant feeding practices differ among women who 
undergo different modes of delivery. Breastfeeding practices among 
women with a c-section fell short of clinical practice guidelines 
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for infant feeding behaviors. Our results suggest that families and 
clinicians should be educated and encouraged to emphasize the 
benefits of breastfeeding to mothers while providing support at the 
same time. Since hospital stay is known to be a critical period for 
the establishment of breastfeeding, breastfeeding interventions should 
also focus on improving breastfeeding support in hospitals, particularly 
among women who have had a planned c-section. Due to our sample 
being limited to mostly white women with high educational and 
income levels, future replication studies should include population-
based representation of black and Hispanic mothers.
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