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Abstract

Background: Caesarean birth is associated with higher rate of non-exclusive breastfeeding (non-EBF) than vaginal
birth. Non-EBF refers to providing food or fluid besides breast milk, excluding drugs and vitamins, to infants before six
months of age. This study determined the prevalence and factors associated with non-EBF during the first six months
after an elective Caesarean birth.

Methods: This prospective cohort study recruited 171 mothers who underwent an elective caesarean birth at two
tertiary hospitals in Kelantan, Malaysia. Face-to-face interviews were conducted two days after the birth to obtain
information on the variables of interest. Follow-up phone calls were made at one, three and six months after birth to
determine the prevalence of non-EBF. Simple and multiple logistic regressions were used for data analysis.

Results: The prevalence of non-EBF was 19.9%, 40.4% and 57.9% at one, three and six months, respectively. Women
who perceived that they had no breast milk, or their breast milk was inadequate were more likely to practise non-EBF
at one month [Adjusted Odds Ratio (AOR) 4.83; 95% Cl 1.06, 21.96], three months (AOR 4.97; 95% Cl 1.67, 14.85) and
six months (very often / often AOR 10.06; 95% Cl 2.41, 41.99; sometimes / seldom AOR 3.27, 95% Cl 1.46, 7.32). Women
with at least one child were less likely to practise non-EBF at one month (age of last child <2 years old AOR 0.10; 95%
C10.02, 0.66; 3-5 years old AOR 0.10; 95% Cl 0.02, 0.53; and > 5 years AOR 0.15; 95% C1 0.02, 0.92).

Conclusion: Perceived breast milk insufficiency was the only factor associated with non-EBF at all time points. The
issue of perceived breast milk insufficiency therefore needs to be explored further and addressed by lactation consult-
ants and other maternal and child health professionals. Strategies may include breastfeeding education prior to the
surgery and provision of a helpline to provide information and emotional support to the mothers following delivery.
The important roles of lactation support groups in early detection and intervention of the problem cannot be empha-
sised enough.
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Background

Breast milk is the best nutritional source for babies. It is
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vitamins, iron, minerals and enzymes in the amounts
required for growing infants [1]. Therefore, it is recom-
mended that breastfeeding should be initiated within the
first hour after birth and the babies should be breastfed
exclusively for the first six months of life [2]. Exclusive
breastfeeding (EBF) refers to the act of feeding infants
with only breast milk, either directly from their mothers
or wet nurses or expressed breast milk, with no added
liquids or solids except for syrups consisting of vitamins,
mineral supplements or medications [3].

The global rate of EBF was reported as 43% in 2015,
a 5% increase over the 38% reported in 2007 [4, 5]. The
World Health Assembly Resolution 65.6 endorsed a com-
prehensive implementation plan on maternal, infant, and
young child nutrition that aimed to achieve the rate of
EBF in the first six months of at least 50% by 2025. How-
ever, if the current rate of EBF is maintained, we will fall
short of the 50% global target for the EBF rate by 2025
[6].

The postpartum period can be challenging for nurs-
ing mothers. It is even more stressful for mothers who
have had a caesarean delivery [7, 8]. Studies have found
that women who have given birth via a caesarean sec-
tion were less likely to breastfeed their babies than those
who had a vaginal delivery [9, 10]. Caesarean delivery has
also been associated with delayed breastfeeding initia-
tion, shorter breastfeeding duration and a lower rate of
EBF than vaginal delivery [11, 12]. A study among Ital-
ian women found that elective and emergency caesarean
deliveries are similarly associated with a decreased rate of
exclusive breastfeeding compared to vaginal birth. They
found that only 3.5% of women post-caesarean birth
practised breastfeeding compared to 71.5% of women
with vaginal birth who breastfed their infants in the birth
room [10].

The delayed breastfeeding initiation after a caesarean
delivery may be caused by the same factor responsible
for delaying skin-to-skin contact between mother and
baby after birth, which is the mother’s physical condition
after the caesarean delivery [13]. Skin-to-skin contact is
defined as the placement of the naked baby on the moth-
er’s bare abdomen or chest immediately or soon after
birth for at least one hour or until the baby is ready to
breastfeed [14].

Women who have just had a caesarean delivery gener-
ally have pain at the surgical site that limitats mobility
and causes them difficulty in positioning the baby dur-
ing breastfeeding. As a result, they may require frequent
assistance and a refusal to breastfeed ensues from their
frustration [7, 8]. However, with proper support from
nurses and doctors, these women will be more likely
to breastfeed [15]. It has been shown that breastfeed-
ing education and interventions can effectively increase
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breastfeeding duration and exclusivity among women
[16]. The Ministry of Health of Malaysia recommends
strengthening breastfeeding education and support to
address specific breastfeeding problems faced by women
who have had a caesarean section and can often lead to
breastfeeding cessation [17].

Proper planning is the cornerstone of a successful pro-
gram. In efforts to increase the EBF rate among women
after a caesarean delivery, the factors that contribute to
their non-exclusive breastfeeding must first be identi-
fied. A good understanding of the factors that impede
EBF among women after a caesarean delivery will facili-
tate the development of effective strategic plans that
provide breastfeeding education and support for these
women to initiate and continue EBF for up to six months.
This study aimed to determine the prevalence and factors
associated with non-EBF at one month, three months
and six months after an elective caesarean delivery in
Kelantan, Malaysia. Identification of factors associated
with non-EBF at one and three months after caesarean
delivery is deemed important because it allows formula-
tion of strategic planning for early intervention to tackle
the factors accordingly, hence mothers would be able to
sustain EBF for six months, as recommended.

Method

Study design and participants

A prospective cohort study was conducted from 1 Janu-
ary 2017 to 31 December 2017 among women admitted
for an elective caesarean delivery at two tertiary hospi-
tals in Kelantan, Malaysia. Face-to-face interviews were
conducted two days after delivery to obtain information
on the variables of interest. Follow-up phone calls were
made at one, three and six months after birth to deter-
mine the prevalence of non-EBE. Only women admit-
ted for an elective or scheduled caesarean delivery
were included in this study. The exclusion criteria were
women who had babies born with a congenital anomaly
and women who could not initiate breastfeeding due to
maternal or neonatal complications. Women diagnosed
with psychiatric disorders were also excluded, and this
was determined from the medical record.

Sample size determination and sampling

A convenience sampling method was applied in this
study due to the limited sample of mothers who had
planned for an elective caesarean delivery. All moth-
ers admitted for an elective caesarean delivery as indi-
cated by an obstetrician during our study period were
invited to participate. Among these, 107 (54.9%) par-
ticipants were recruited from Hospital Universiti Sains
Malaysia and 88 (45.1%) from Hospital Raja Perempuan
Zainab II. The required number of participants was
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calculated using the Power and Sample Sizes (PS) Cal-
culation software.The expected proportion of women
who had initiated breastfeeding within one hour after
delivery among those who practised EBF was estimated
at 46.1%, as reported by Tengku Alina et al. [18]. If the
proportion of women who had initiated breastfeed-
ing early but did not practise EBF was 68.6%, then we
would need a total of 150 participants (75 women who
practise non-EBF and 75 women who practise EBF) to
be able to reject the null hypothesis with a probability
(power) of 0.8. The type I error probability was set at
0.05. In anticipation of a 30% loss in follow-up, a sam-
ple size of 195 was decided for this study.

Research tools

A structured questionnaire was used in this study. The
questionnaire was divided into two sections. The first
section consisted of three parts. The first part included
questions regarding the respondents’ demographic char-
acteristics, namely age, race, education level, employ-
ment status, and monthly household income. The second
part obtained information on previous obstetric and
breastfeeding history, current obstetric profile, and time
of breastfeeding initiation after caesarean delivery. The
third part assessed maternal experience during breast-
feeding initiation (the difficulty level in attaching the
infant to the breast and placing the infant in the proper
breastfeeding position) [7], and maternal experience dur-
ing breastfeeding practice within 24 h of caesarean sec-
tion [7, 8, 19].

The first section of the questionnaire was developed
based on a review of the literature. Content validity was
verified by an expert panel of two lactation consultants
and an expert in research methodology. The reliability of
the questionnaire was examined by assessing its internal
consistency. The questionnaire was found to have good
internal consistency based on Cronbach’s a of 0.91 for
maternal experience during breastfeeding initiation and
0.71 for maternal experience during breastfeeding prac-
tice within 24 h of caesarean section.

The second section of the questionnaire was a feed-
ing practice checklist developed in the Malay language
by Muda et al. [20]. The validated checklist contains four
questions to ask the mothers if they feed their babies
with the following: 1) breastmilk, 2) plain water, 3) for-
mula milk, and 4) complementary food. Three response
options, “never’, “seldom’, and “always’, were given to
assess the frequency of feeding. The option “seldom”
means feeding fewer than seven days per week, and the
option "always" means feeding once daily or more. In
addition, there is an open-ended question that asks about
the main reason for not practising EBF.
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Data collection

Written informed consent was obtained from the women
who agreed to participate in the study, and their tele-
phone numbers were also recorded. The study was con-
ducted in two phases. Phase 1 was carried out two days
after the elective caesarean delivery when the women
were still in the hospital. The first section of the question-
naire was used in this phase of the study. The question-
naire was administered in a face-to-face interview by the
main author and a trained research assistant. Informa-
tion on the patient’s current obstetric profile and cae-
sarean delivery was obtained from the medical records.
Phase 2 was conducted at one, three and six months after
the caesarean delivery via follow-up phone calls to obtain
information regarding the infants’ feeding practices using
the second section of the questionnaire.

Statistical analysis

The analysis started with a data exploration to check the
normality of the numerical data and for potential errors
in the data entry. The data were presented as mean and
standard deviation (SD) for the numerical variables and
frequency with percentage (%) for the categorical vari-
ables. The data were analysed using simple and multiple
logistic regression analyses to determine the factors asso-
ciated with non-EBF at one month, three months and six
months after an elective caesarean delivery.

A simple logistic regression analysis was used to select
important variables to be included in multiple logistic
regression analysis. Variables with a P-value less than
0.25 and variables that were deemed clinically important
were included in the subsequent multivariable analysis.
This cut point was set at a value larger than the level of
significance to obtain as many important variables as
possible for selection for inclusion in the model. In the
multiple logistic regression analysis, the variables were
selected using the forward selection likelihood ratio (LR)
method. Following the variable selection, the importance
of each variable was verified. The interaction terms were
checked using the likelihood ratio test. Multicollinearity
problems were identified by the variance inflation fac-
tor test. The final model was assessed for fitness using a
Hosmer—Lemeshow goodness-of-fit test. The classifi-
cation table for sensitivity and specificity as well as the
area under the receiver operating characteristic (ROC)
curve were also obtained. Influential outliers were identi-
fied using the Cook’s influence statistics that measure the
influence of cases on the predicted values. Data points
above 1.0 were considered influential outliers. All statisti-
cal analyses were performed with SPSS for Windows ver-
sion 24.0 (IBM Corp., Armonk, NY, USA). A P-value less
than 0.05 was considered as statistically significant.
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Results

Demographic characteristics

A total of 195 women participated and completed
the first phase of the study. None of the women were
excluded. In Phase 2, only 171 women could be contacted
via all of the follow-up phone calls at one, three and six
months postpartum to complete the study, providing an
87.6% response rate.

Most of the respondents were Malay (98.8%) and the
remaining were Chinese (1.2%). The mean (SD) age of the
respondents was 32.3 years (SD 4.83). Nearly half of the
respondents had received education up to the secondary
(48.5%) and tertiary levels (48.5%), and more than half
were employed (57.9%). Most respondents had at least
one previous child (79.0%), and the age of the last child
for most respondents was five years and below (82.2%).
The characteristics of the respondents are shown in
Table 1.

Previous breastfeeding experience and breastfeeding
experience initiation

More than two-thirds of the respondents (78.9%) had
breastfed their last child, and almost two-thirds (65.9%)
had practised EBF for six months for their last child.
Most respondents established skin-to-skin contact
with their infants immediately after the caesarean birth
(77.8%) and initiated breastfeeding within one hour
after birth (73.7%). During the first 24 h following the

Table 1 Characteristics of the respondents (n=171)

Variable Frequency (%)

Age group (years)

20-30 62 (36.3)

31-40 101 (59.0)

>40 8(4.7)
Race

Malay 169 (98.8)

Chinese 2(1.2)
Highest education level

Non formal/Primary 5(3.0)

Secondary 83 (48.5)

Tertiary 83 (48.5)
Employment status

Employed 99 (57.9)

Unemployed 72 (42.1)
Parity

Nulliparous 36(21.0)

Primiparous/multiparous 135(79.0)
Age of last child (year) (n=135)

<5 111(82.2)

>5 24(17.8)
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caesarean birth, almost half of the women (43.8%) per-
ceived their breast milk supply as insufficient. Some
also experienced breast symptoms, such as breast pain
(43.8%) or a cracked nipple (22.8%).

Prevalence of non-EBF at one month, three months and six
months

The prevalence of non-EBF among the respondents at
one month, three months and six months was 19.9%,
40.4% and 57.9%, respectively. The main reason given by
most respondents for not practising EBF at each follow-
up point was insufficient breast milk.

Factors associated with non-EBF at one month, three
months and six months

The simple logistic regression analysis to determine the
factors associated with non-EBF at one month identi-
fied 12 variables with P-values of less than 0.25. These
variables were included in the multiple logistic regres-
sion analysis, and three of them were found to be sig-
nificantly associated with non-EBF at one month. The
variables were the age of the last child, breastfeed-
ing practice for the last child and perceived breast milk
adequacy (Table 2). These results can be interpreted as
follows: 1) women who already had at least one child,
regardless of the age of the last child, had lower odds of
practising non-EBF at one month than women with no
previous child; 2) women who did not practise EBF for
their last child had 3.78 times higher odds of non-EBF at
one month than women who had practised EBF for six
months for their last child and 3) women who had never
felt confident that their breast milk was adequate had
4.83 times higher odds of non-EBF at one month than
women who very often or often felt confident that their
breast milk was adequate.

The results of the simple logistic regression analysis of
the factors associated with non-EBF at three months after
an elective caesarean birth identified 17 variables with
P-values below 0.25, and these were included in the mul-
tiple logistic regression analysis. At the multivariate level,
the breastfeeding practice for the last child and the per-
ception of having no breastmilk were significantly asso-
ciated with non-EBF at three months after a caesarean
birth (Table 3). The logistic regression model revealed
the following: 1) women who did not practise EBF for
their last child had 3.72 times increased odds of non-EBF
at three months than women who practised EBF for six
months for their last child; 2) women who very often or
often had a perception of having no breastmilk had 4.97
times increased odds of non-EBF at three months than
women who never perceived having no breastmilk.

The simple logistic regression analysis used to pre-
dict the factors associated with non-EBF practice at six
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Table 2 Factors associated with NEBF practice at 1 month after an elective caesarean delivery (n=171)
Variable Crude OR? Adjusted ORP Wald® Statistic P-value®
(95% Cl) (95% CI) (df)
Age of last child (year)
No previous child 1 1
<2 0.61(0.22-1.26) 0.10 (0.02-0.66) 5.76(1) 0016
3-5 0.51(0.21-1.24) 0.10 (0.02-0.53) 7.36 (1) 0.007
>5 0.66 (0.19-2.25) 0.15(0.02-0.92) 4.18(1) 0.041
Last child breastfeeding practice
EBF for 6 months 1 1
Did not practice EBF 0.57 (0.19-1.69) 3.78(1.39-10.29) 6.77 (1) 0.009
No breastfeeding experience 0.86 (0.12-0.67) 0.23 (0.04-1.31) 2.74(1) 0.098
Felt confident that breast milk is adequate
Very often/Often 1 1
Sometimes/Seldom 2.39(0.98-5.78) 1.63 (0.63-4.22) 0.99 (1) 0318
Never 7.7 (1.76-29.14) 4.83 (1.06-21.96) 415(1) 0.042
2 Simple Logistic regression
b Multiple logistic regression
OR= 0Odds Ratio
Cl= Confidence interval
df= Degree of freedom
The Hosmer-Lemeshow goodness of fit test p-value =0.676
The percentage of correct classification =80.1%
The area under ROC curve =0.739
There are no interaction and multicollinearity problems
Table 3 Factors associated with NEBF practice at 3 months after an elective caesarean delivery (n=171)
Variable Crude OR? Adjusted ORP WaldP Statistic P-value®
(95% CI) (95% CI) (df)
Last child breastfeeding practice
EBF for 6 months 1 1
Did not practice EBF 0.23 (0.11-0.49) 3.72(1.69-8.16) 10.69 (1) 0.001
No breastfeeding experience 0.48 (0.18-1.25) 1.81(0.70-4.67) 1.52(1) 0217
Perceived no milk
Never 1 1
Sometimes/Seldom 227 (1.12-4.61) 1.72 (0.80-3.67) 1.94 (1) 0.164
Very often/Often 7.67 (2.75-21.38) 4.97(1.67-14.85) 826 (1) 0.004

2 Simple Logistic regression

b Multiple logistic regression

OR =0dds Ratio

Cl= Confidence interval

df =Degree of freedom

The Hosmer-Lemeshow goodness of fit test p-value =0.897
The percentage of correct classification =69.6%

The area under ROC curve =0.720

There are no interaction and multicollinearity problems

months after an elective caesarean birth identified 13
variables with P -values less than 0.25, and these were
included in the multiple logistic regression analysis.
At the multivariate level, the factors contributing to

non-EBF at six months were: perception of no breast-
milk and the experience of breast pain as the baby suck-
led (Table 4). The logistic regression model revealed the
following: 1) women who had a perception that they had
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Table 4 Factors associated with NEBF practice at 6 months after an elective caesarean delivery (n=171)
Variable Crude OR? Adjusted ORP Wald® Statistic P-value®
(95% CI) (95% CI) (df)
Perceived no milk
Never 1 1
Sometimes/Seldom 2.58(1.26-5.28) 327 (146-7.32) 8.35(1) 0.004
Very often/Often 591 (1.88-18.59) 10.06 (241-41.99) 10.02 (1) 0.002
Experience breast pain as baby suckled
Never 1 1
Sometimes/Seldom 2.35(1.18-4.68) 2.74(1.23-6.15) 6.03 (1) 0.014
Very often/Often 3.80(1.17-12.39) 4.74 (1.09-20.56) 431 (1) 0.038

2 Simple Logistic regression

b Multiple logistic regression

OR= 0Odds Ratio

Cl= Confidence interval

df =degree of freedom

The Hosmer-Lemeshow goodness of fit test p-value =0.146
Classification table =68.4%

The area under ROC curve =0.724

There are no interaction and multicollinearity problems

no breastmilk had greater odds of non-EBF at six months
than women who never had such a perception and 2)
women who at any point had an experience of breast pain
when the baby suckled had higher odds of non-EBF at six
months than women who never had such an experience.

Discussion

In this study, the prevalence of non-EBF among women
after an elective caesarean delivery increased as the
child’s age increased: 19.9%, 40.4% and 57.9% at one
month, three months and six months, respectively.
The prevalence of non-EBF at one month and three
months among women in this study is lower than that
reported in the latest National Health Morbidity Survey
NHMS, which showed 47.1% and 52.6% at 0 — 2 and 0
— 4 months, respectively, while the prevalence of non-
EBF at six months in this study was comparable to the
national rate of 52.9% among infants below six months
old [17]. In Italy, a study among 398 women who deliv-
ered by elective caesarean also showed comparable
findings, indicating that 25.5%, 44.9% and 53.4% of the
women discontinued EBF at seven days, three months
and six months, respectively [10]. A six -month cohort
study in Hunan, China reported higher non-EBF rates for
woman after a caesarean delivery, with 28.7% and 79.8%
of the mothers discontinuing EBF at one month and six
months, respectively. However, at three months after a
caesarean delivery, a finding similar to the current study
was reported, with 40% of the mothers in Hunan discon-
tinuing EBF [11].

In our study, women who already had at least one child,
regardless of the age of the last child, were more likely to
continue EBF for one month after a caesarean delivery
than those who did not have any children. This finding
may be due to first-time mothers having less awareness
of the advantages of breastfeeding as compared to mul-
tigravida women [21]. It has been reported that early
breastfeeding problems and mixed feeding practices at
the time of hospital discharge are more common among
primiparous women than multiparous women. Multipa-
rous mothers have also shown significantly longer breast-
feeding duration than primiparous mothers [22].

A positive attitude to EBF is more prevalent among
multiparous mothers, most probably due to their higher
maternal breastfeeding self-efficacy, in which the mother
feels confident in her ability to breastfeed. The self-
efficacy also increases with the past successful experi-
ence and performance [23]. Besides previous positive
breastfeeding experience, women can also develop their
self-efficacy through the exposure to vicarious experi-
ences (such as observing other mothers who breastfeed),
watching videos related to breastfeeding, receiving verbal
persuasion and encouragement from their friends and
family, and the generation of pleasant and positive feel-
ings towards breastfeeding [24]. Therefore, strategies to
increase the EBF rate among primiparous women should
focus on improving self-efficacy for continuing EBF and,
subsequently, help them deal with any breastfeeding
challenge [22].

The women who did not practise EBF for their last child
were more likely to discontinue EBF at one month and
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three months after a caesarean delivery. Our findings are
in agreement with a study in Hong Kong which showed
that the participants who did not breastfeed exclusively
or who practised EBF for up to only two months were
more likely to stop EBF earlier than those who breastfed
exclusively for more than two months [25]. A systematic
review on breastfeeding experiences concluded that pre-
vious breastfeeding experience consistently correlates
with subsequent breastfeeding initiation and duration.
Previous short breastfeeding duration and unsatisfactory
experience can negatively affect subsequent breastfeed-
ing practices [26]. A qualitative study in the United States
found that women who had successfully breastfed in the
past were intrinsically motivated from their own emo-
tional attachment to the practice. Besides, they were also
extrinsically motivated from their family who encouraged
them to breastfeed [27]. Therefore, it is recommended for
midwives and lactation consultants to provide individual-
ised interventions to the mothers based on their previous
breastfeeding experience to improve breastfeeding initia-
tion and duration [26].

In our study, the women who had never felt confident
that their breast milk was adequate or who had at any
point perceived that they had no breast milk were more
likely to discontinue EBF within the first six months after
a caesarean delivery. A perception of insufficient milk is
defined as the mother’s perception that she is not produc-
ing an adequate supply of breast milk to meet her infant’s
needs [28]. Other studies in Vietnam, Taiwan and Aus-
tralia have noted the same perception which is the most
common reason the mothers discontinued EBF [29-31].
It could be related to the low level of maternal self-con-
fidence in the ability to breastfeed. This fact is further
supported by a study by Blyth et al. which revealed that
the mothers with a high breastfeeding self-efficacy were
significantly more likely to practise EBF at one week
and four months postpartum than the mothers with low
breastfeeding self-efficacy [31]. Support and reassurance
from hospital staff are very crucial at this stage. Mothers
should also be educated on how to assess their breastmilk
adequacy so that they will be able to distinguish between
a perceived breastmilk insufficiency and a true breastmilk
insufficiency. The best way to assess breastmilk supply is
by monitoring infant weight gain and measuring stool
output, and this can be managed with patient education,
support and reassurance [32].

Breastfeeding difficulties due to breast conditions such
as sore or cracked nipples or breast engorgement com-
monly occur during the first few days of breastfeeding.
These conditions can arise due to improper latching or
improper positioning of the baby during feeding [32]. In
our study, mothers who experienced breast pain as the
baby suckled were more likely to discontinue EBF at six
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months after a caesarean delivery. A study in Kelantan,
Malaysia showed that sore or cracked nipples, difficulty
with latching and breast engorgement were associated
with the discontinuation of EBF at one month [18]. On
the other hand, a study done among women in Argen-
tina found that mothers who had no nipple problems and
whose child had an appropriate suckling technique were
more likely to practise EBF for a longer duration [33].
Breastfeeding difficulties that persist beyond the first few
days after birth can be discouraging and may lead to early
discontinuation of EBFE. With the right help, however,
most of these difficulties can be overcome.

In this study, none of the mothers’ socio-demographic
characteristics, including age, educational level or
employment status, were significantly associated with
their non-EBF during the first six months after an elective
caesarean delivery. On the contrary, a multilevel analy-
sis on the factors associated with non-EBF in five Asian
countries found that first-born infants, working mothers
and higher maternal age were the significant individual
factors associated with non-EBF [34]. Another study in
Ethiopia reported that mothers who completed primary
school were less likely to practise non-EBF as compared
to mothers with no formal education, while governmen-
tal employees were more likely to practise non-EBF [35].

The strength of the current study was that we identi-
fied factors that contributed to the practice of non-EBF
at one, three and six months after an elective caesarean
delivery. This important information provides a basis on
which strategic planning can be made. Early intervention
such as exposure to breastfeeding educational modules
to support post-caesarean women in the postnatal wards
may help them overcome the factors contributing to
non-EBF at one month and three months, such that the
women would be able to sustain EBF for six months, as
recommended.

In addition, the educational interventions should also
be delivered to women during the antenatal period so
that they are well-informed about the circumstances they
may encounter during the initiation and maintenance
of EBF, including perceived breast milk insufficiency
and breast pain. As a result, they will be physically and
mentally well-prepared to face the challenges. The inter-
ventions should include information on different types
of breastfeeding positions that are convenient for the
women after a caesarean delivery. They should also pro-
vide information on how to increase breast milk produc-
tion since a perceived breast milk insufficiency is the only
factor associated with non-EBF practice at all months.

Furthermore, mothers must be informed about where
to seek help if they do face problems related to breast-
feeding after being discharged from the hospital. This
can be done by providing them the lactation helpline
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number, by which the necessary breastfeeding advice and
guidance can be offered. Mothers should also be encour-
aged to join the lactation support group to discuss their
breastfeeding problems with other women who have had
an elective caesarean and share their solutions to those
problems.

This study has several limitations. The findings of this
study cannot be inferred to all women admitted for an
elective caesarean delivery in Malaysia as the sample
was restricted to only two tertiary hospitals in Kelantan,
Malaysia and women were recruited using convenience
sampling. Furthermore, this study was carried out at hos-
pitals located in an area where Malays are the predomi-
nant ethnic group. The results are thus not generalisable
to other racial groups or settings. Therefore, replicating
this study in a larger, more racially or ethnically diverse
sample should be considered.

Conclusion

In this study, perceived breast milk insufficiency, lack of
previous experience with EBF, having no previous child
and the experience of breast pain while breastfeeding
were all associated with non-EBF among women during
the first six months after an elective caesarean delivery.
Perceived breast milk insufficiency was the only factor
associated with non-EBF at all months. Thus, mothers
must be taught how to assess milk adequacy and main-
tain or increase breast milk production. Mothers also
need to be convinced that their breast milk is adequate
and that they should continue breastfeeding. Health pro-
fessionals and lactation consultants play the important
roles in encouraging mothers to initiate breastfeeding
and maintain EBF for the first six months after a caesar-
ean delivery.

Abbreviations
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non-EBF: Non-exclusive breastfeeding.

Acknowledgements

The authors would like to thank the Director General of Health Malaysia for
permission to conduct this study at the Ministry of Health premises. The
authors gratefully acknowledge all the mothers who participated in this study.

Authors’ contributions

NM, NJ, and NKS were major contributors in the design of the study. All
authors contributed in the design. NJ and NM contributed the data collection.
NJ, NKS, NM, TATI and ZS analysed and interpreted the data. NM, NKS and

NJ were major contributors in writing the manuscript. All authors read and
approved the final manuscript.

Funding
This study was funded by the Universiti Sains Malaysia Short Term grant (304 /
PPSG/61313193).

Availability of data and materials
Data used in this study are available upon reasonable request. Please contact
the corresponding author for data requests.

Page 8 of 9

Declarations

Ethics approval and consent to participate

The ethical approval to conduct this study was obtained from the Human
Research Ethics Committee of Universiti Sains Malaysia [USM / JEPeM /
16050192] and the Ministry of Health Malaysia Medical Research and Ethics
Committee [NMRR-16-2347-32612 (IIR)].

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'School of Dental Sciences, Universiti Sains Malaysia, Health Campus, Kelantan,
Malaysia. 2School of Health Sciences, Universiti Sains Malaysia, Kelantan,
Malaysia. *Department of Community Medicine, School of Medical Sciences,
Universiti Sains Malaysia, Health Campus, Kelantan, Malaysia. “Women's Health
Development Unit, School of Medical Sciences, Universiti Sains Malaysia,
Health Campus, Kelantan, Malaysia.

Received: 4 February 2021 Accepted: 9 April 2022
Published online: 11 May 2022

References

1. Australian Breastfeeding Association. Breastmilk Composition. 2017. Avail-
able from: https://www.breastfeedingasnau/bfinfo/breastmilk-compo
sition. Accessed 2 Nov 2019.

2. United Nations Children’s Fund, World Health Organization. Capture
the moment: Early initiation of breastfeeding: The best start for every
newborn. New York: UNICEF. 2018. Available from: https://www.unicef.
org/publications/files/UNICEF_WHO_Capture_the_moment_EIBF_2018.
pdf. Accessed 2 Nov 2019.

3. World Health Organization. Division of Child Health and Development.
Indicators for assessing breastfeeding practices. Geneva. 1991. Available
from: https://apps.who.int/iris/bitstream/handle/10665/62134/WHO_
CDD_SER_91.14.pdf;jsessionid=130DC05D3043DEA3191DE63E869F43
8C?sequence=1. Accessed 20 July 2020.

4. United Nations Children’s Fund. From The First Hour Of Life. Making the
case for improved infant and young child feeding everywhere. New York.
UNICEF. 2016. Available from: https://data.unicef.org/wp-content/uploa
ds/2016/10/From-the-first-hour-of-life-1.pdf. Accessed 4 Nov 2019.

5. United Nations Children’s Fund. The State of the World's Children 2009.
Maternal and Newborn Health. New York: UNICEF. 2008. Available
from: https://www.unicef.org/sowc09/docs/SOWCO9-fullreport-EN.pdf.
Accessed 4 Nov 2019.

6. World Health Organization. Global nutrition targets 2025: Policy brief
series. World Health Organization. 2014. Available from: https://apps.who.
int/iris/bitstream/handle/10665/149018/WHO_NMH_NHD_14.2_eng.
pdf?Ua=1. Accessed 4 Nov 2019.

7. Tully KP, Ball HL. Maternal accounts of their breast-feeding intent and
early challenges after caesarean childbirth. Midwifery. 2014,30(6):712-9.

8. Sousa Ld, Pitangui ACR, Gomes FA, Nakano AMS, Ferreira CHJ. Meas-
urement and characteristics of post-cesarean section pain and the
relationship to limitation of physical activities. Acta Paul Enferm.
2009;22(6):741-7.

9. Arora A, Manohar N, Hayen A, Bhole S, Eastwood J, Levy S, et al. Deter-
minants of breastfeeding initiation among mothers in Sydney, Australia:
findings from a birth cohort study. Int Breastfeed J. 2017;12:39.

10. ZanardoV, Svegliado G, Cavallin F, Giustardi A, Cosmi E, Litta P, et al. Elec-
tive cesarean delivery: does it have a negative effect on breastfeeding?
Birth. 2010;37(4):275-9.

11. Chen C,YanY, Gao X, Xiang S, He Q, Zeng G, et al. Influences of cesarean
delivery on breastfeeding practices and duration: a prospective cohort
study. J Hum Lact. 2018;34(3):526-34.

12. Hobbs AJ, Mannion CA, Mcdonald SW, Brockway M, Tough SC.The
impact of caesarean section on breastfeeding initiation, duration and


https://www.breastfeedingasnau/bfinfo/breastmilk-composition
https://www.breastfeedingasnau/bfinfo/breastmilk-composition
https://www.unicef.org/publications/files/UNICEF_WHO_Capture_the_moment_EIBF_2018.pdf
https://www.unicef.org/publications/files/UNICEF_WHO_Capture_the_moment_EIBF_2018.pdf
https://www.unicef.org/publications/files/UNICEF_WHO_Capture_the_moment_EIBF_2018.pdf
https://apps.who.int/iris/bitstream/handle/10665/62134/WHO_CDD_SER_91.14.pdf;jsessionid=130DC05D3043DEA3191DE63E869F438C?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/62134/WHO_CDD_SER_91.14.pdf;jsessionid=130DC05D3043DEA3191DE63E869F438C?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/62134/WHO_CDD_SER_91.14.pdf;jsessionid=130DC05D3043DEA3191DE63E869F438C?sequence=1
https://data.unicef.org/wp-content/uploads/2016/10/From-the-first-hour-of-life-1.pdf
https://data.unicef.org/wp-content/uploads/2016/10/From-the-first-hour-of-life-1.pdf
https://www.unicef.org/sowc09/docs/SOWC09-fullreport-EN.pdf
https://apps.who.int/iris/bitstream/handle/10665/149018/WHO_NMH_NHD_14.2_eng.pdf?Ua=1
https://apps.who.int/iris/bitstream/handle/10665/149018/WHO_NMH_NHD_14.2_eng.pdf?Ua=1
https://apps.who.int/iris/bitstream/handle/10665/149018/WHO_NMH_NHD_14.2_eng.pdf?Ua=1

Saddki et al. International Breastfeeding Journal

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33

34.

(2022) 17:36

difficulties in the first four months postpartum. BMC Pregnancy Child-
birth. 2016;16:90.

Zwedberg SJ, Blomaquist J, Sigerstad E. Midwives’ experiences with
mother—infant skin-to-skin contact after a caesarean section:‘Fighting an
uphill battle! Midwifery. 2015;31(1):215-20.

World Health Organization, UNICEF. Baby-Friendly Hospital Initiative.
Revised Updated and Expanded for Integrated Care. Section 4: Hospital
Self-Appraisal and Monitoring. 2009. Available from: https://www.unicef.
org/nutrition/files/BFHI_2009_s4.pdf. Accessed 20 July 2020.

Pérez-Rios N, Ramos-Valencia G, Ortiz AP. Caesarean delivery as a barrier
for breastfeeding initiation: the Puerto Rican experience. J Hum Lact.
2008;24(3):293-302.

Rosuzeita F, Rabiaah MC, Rohani I, Shukri OM. The effectiveness of breast-
feeding intervention on breastfeeding exclusivity and duration among
primiparous mothers in Hospital Universiti Sains Malaysia. Malays J Med
Sci. 2018;25(1):53-6.

Institute for Public Health, National Institutes of Health, and Ministry of
Health Malaysia. National Health and Morbidity Survey (NHMS) 2016:

Maternal and child health. Vol. Il: Maternal and child health findings. 2016.

Available from: https://iku.moh.gov.my/images/IKU/Document/REPORT/
2016/NHMS2016ReportVolumell-MaternalChildHealthFindingsv2.pdf.
Accessed 20 July 2020.

Tengku Alina TI, Wan Manan B, Mohd IB. Factors predicting early discon-
tinuation of exclusive breastfeeding among women in Kelantan. Malaysia
Health Environ J. 2013;4(1):42-54.

Hsien CF, Fu JC, Long CY, Lin HS. Factors influencing breast symptoms

in breastfeeding women after cesarean section delivery. Asian Nurs Res.
2011,5(2):88-98.

Muda CMC, Ismail TAT, Jalil RA, Hairon SM, Sulaiman Z, Johar N. Maternal
factors associated with the initiation of exclusive breastfeeding among
mothers at one week after delivery in two selected hospitals in Kelantan.
Malaysia Malays J Med Sci. 2018;25(4):112-21.

Ambike D, Ambike A, Raje S, Chincholikar S. Knowledge, awareness and
breastfeeding practices of postnatal mothers in a rural teaching hospital:
a cross sectional survey. Int J Reprod Contracept Obstet Gynecol.
2017,6(12):5429-34.

Hackman NM, Schaefer EW, Beiler JS, Rose CM, Paul IM. Breastfeeding
outcome comparison by parity. Breastfeed Med. 2015;10(3):156-62.

Yang X, Gao LI, Ip WY, Chan WCS. Predictors of breast feeding self-efficacy
in the immediate postpartum period: a cross-sectional study. Midwifery.
2016;41:1-8.

Dennis CL. Theoretical underpinnings of breastfeeding confidence: a self-
efficacy framework. J Hum Lact. 1999;15(3):195-201.

Bai DL, Fong DYT, Tarrant M. Previous breastfeeding experience and dura-
tion of any and exclusive breastfeeding among multiparous mothers.
Birth. 2015;42(1):70-7.

Huang Y, Ouyang YQ, Redding SR. Previous breastfeeding experience and
its influence on breastfeeding outcomes in subsequent births: a system-
atic review. Women and Birth. 2019;32(4):303-9.

Racine EF, Frick KD, Strobino D, Carpenter LM, Milligan R, Pugh LC. How
motivation influences breastfeeding duration among low-income
women. J Hum Lact. 2009;25(2):173-81.

Gatti L. Maternal perceptions of insufficient milk supply in breastfeeding.
J Nurs Scholarsh. 2008:40(4):355-63.

Nguyen PTK, Tran HT, Thai TTT, Foster K, Roberts CL, Marais BJ. Factors
associated with breastfeeding intent among mothers of newborn babies
in Da Nang. Viet Nam Int Breastfeed J. 2018;13:2.

Chang PG, Li SF, Yang HY, Wang LC, Weng CY, Chen KF. Factors associated
with cessation of exclusive breastfeeding at 1 and 2 months postpartum
in Taiwan. Int Breastfeed J. 2019;14:18.

Blyth R, Creedy DK, Dennis CL, Moyle W, Pratt J, De Vries SM. Effect of
maternal confidence on breastfeeding duration: an application of breast-
feeding self-efficacy theory. Birth. 2002,29(4):278-84.

Westerfield KL, Koenig K, Oh R. Breastfeeding: common questions and
answers. Am Fam Physician. 2018;98(6):368-73.

Cernadas JMC, Noceda G, Barrera L, Martinez AM, Garsd A. Maternal and
perinatal factors influencing the duration of exclusive breastfeeding dur-
ing the first 6 months of life. J Hum Lact. 2003;19(2):136-44.

Senarath U, Dibley MJ, Agho KE. Factors associated with nonexclusive
breastfeeding in 5 east and southeast Asian countries: a multilevel analy-
sis. J Hum Lact. 2010;26(3):248-57.

Page 9 of 9

35. Berhanu M, Zemene W, Mekonnen M. Prevalence and associated factors
of nonexclusive breastfeeding to infants within the first 6 months in
Gondar town, Northwest Ethiopia. Adv Nurs. 2015;2015:1-7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.unicef.org/nutrition/files/BFHI_2009_s4.pdf
https://www.unicef.org/nutrition/files/BFHI_2009_s4.pdf
https://iku.moh.gov.my/images/IKU/Document/REPORT/2016/NHMS2016ReportVolumeII-MaternalChildHealthFindingsv2.pdf
https://iku.moh.gov.my/images/IKU/Document/REPORT/2016/NHMS2016ReportVolumeII-MaternalChildHealthFindingsv2.pdf

	Determinants of non-exclusive breastfeeding practice during the first 6 months after an elective caesarean birth: a prospective cohort study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Method
	Study design and participants
	Sample size determination and sampling
	Research tools
	Data collection
	Statistical analysis

	Results
	Demographic characteristics
	Previous breastfeeding experience and breastfeeding experience initiation
	Prevalence of non-EBF at one month, three months and six months
	Factors associated with non-EBF at one month, three months and six months

	Discussion
	Conclusion
	Acknowledgements
	References


