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Abstract: Exclusive breastfeeding has been shown to promote health outcomes for infants
and mothers. Mothers with cesarean section may have reduced confidence in their ability
to breastfeed exclusively, especially during the first month postpartum. This quasi-experimental
study examined the effects of the Breastfeeding Self-Efficacy Enhancement Program with LINE
Application on breastfeeding self-efficacy and exclusive breastfeeding four weeks after
childbirth among mothers with a cesarean section. Fifty-two pregnant women prepared for
cesarean section at a university hospital in central Thailand were divided into the experimental
(n = 26) and control groups (n = 26). The experimental group received the program and usual
care. The control group received only usual care. The instruments used for data collection
consisted of the Demographic Characteristics Form, the Breast Feeding Self-efficacy
Scale-short form, and the Infant Feeding Forms. Descriptive statistics, t-test and Fisher’s
exact test were applied for data analysis.

Results demonstrated that after participating in the intervention program for four weeks,
the experimental group had higher mean scores of breastfeeding self-efficacy and rates
of exclusive breastfeeding than those in the control group. The Breastfeeding Self-Efficacy
Enhancement Program with LINE Application contributed to higher breastfeeding self-efficacy
and rates of exclusive breastfeeding for mothers with cesarean section. Nurse midwives can
use this program in practice. However, the program needs to be further tested and content
may need to be modified before being widely used.
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Introduction

Breastfeeding is one of the most effective ways
to ensure a child’s health. Breast milk is the most suitable
food for infants. It is safe, clean and contains the necessary
nutrients that promote children’s healthy growth and
development.'"* The World Health Organization (WHO)
and the United Nations Children’s Fund (UNICEF)
recommend that “all infants should be started breastfeeding
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within one hour after delivery, then exclusively breastfed
to six months, and continue breastfeeding for at least two
years of age with appropriate complementary feeding.””

Exclusive breastfeeding (EBF) is defined as

infant feeding by breast milk only, with no other food,
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even water, except medically necessary drugs.” In 2030,
the targets for initiation breastfeeding in the first hour
and exclusive breastfeeding were set as 70% and 80%,
respectively.”” The global target to increase the EBF
rate at six months after birth was 509 or more in 2025.”
The first week and month postpartum is the most critical
period for mothers to adapt to breastfeeding exclusively
because they must simultaneously adapt to maternal
roles.’

Although the benefits of EBF are widely
recognized, breastfeeding rates globally remain lower
than necessary to protect the health of women and their
children. Contrary to WHO recommendations, about
489% of newborns begin breastfeeding within one hour.
Currently, the EBF rate of infants under six months of
age is only 449% worldwide."* In Thailand, only 14%
of mothers demonstrated six-month EBF in 2019,
which dropped from 23.1% in 2015.* The early
initiation breastfeeding rate also declined from 49.6%
to 349% from 2006 to 2019, respectively.’ These low
capabilities interrupt the success of global postpartum
targets by 2030. However, EBF continuously through
six months is crucial for new mothers, especially mothers
with cesarean sections, both initiation and duration.
Mothers having a cesarean section may adversely affect
breastfeeding initiation, lower rates,’ ® and a shorter
period of EBF compared with mothers who gave birth
with vaginal deliveries.”™®

Mothers with cesarean section generally delay
the beginning of breastfeeding due to discomforts such as
post-operative pain and fatigue.® Mothers with cesarean
section can sometimes not initially control early and
frequent breastfeeding because infants are usually
separated from mothers after birth.*'° Physically,
mothers who have experienced a cesarean section may
have maternal stress, " resulting in impaired hormone

11-12

pathways to stimulate lactogenesis. Early breastfeeding

can promote the baby to suckle breast milk, increasing
important hormones, oxytocin and prolactin, for milk

11-12

ejection. Training to breastfeed proceeds practice
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and requires support, dedication, and patience on the
mother’s part.'?

Since 2019, the COVID-19 pandemic has made
new challenges for EBF implementation, particularly
during the first few days at the hospital and the month
at home. Breastfeeding mothers need continuity support.
A LINE application is an alternate way to use as
a combination with the intervention for enhancing
self-efficacy. Smartphone applications can also create
familiarity and sharing experiences among group members
through two-way communication and can be applied
anywhere and anytime.'®

Thus, mothers with cesarean section may have
low self-confidence to breastfeed initially and need
to develop a program for enhancing breastfeeding
self-efficacy (BSE) intervention early breastfeeding
and sustainability over time, particularly during the
first month throughout the EBF. Mothers with forceful
breastfeeding motivations and competence in breastfeeding
tend to prioritize breastfeeding and encounter well with
14 Mothers who

succeed in early and exclusively breastfeeding can

unforeseen breastfeeding challenges.

breastfeed successfully for at least six months as per
the global target."’

Conceptual Framework and Literature
Review

This study’s conceptual framework was based
on Bandura’s Social Cognitive Theory-Self-Efficacy

71" to guide intervention. Bandura’s theory,

Theory
“self-efficacy is a cognitive process of individuals’
confidence in their ability to regulate their motivation
through the process, emotional states, and social
environment in performing a specific behavior.”'*™"”

In the proposed model, personal efficacy is derived
from four dominant sources of information: 1) Enactive
mastery experience: mastery experience is the most
immediate and powerful of all sources. Successful
performance increases self-efficacy, considering repeated

. e ...16 . . . . .
failures diminish it; ~ 2)) Vicarious experience: observational
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learning can also has a powerful impact on perceived
self-efficacy, especially the absence of previous experience.
This source of information provides information on skill
and ability; 3)Verbal persuasion: providing verbal
persuasion can affect perceptions of self-efficacy. The
impact of verbal persuasion is that individuals accept the
appraisals of their abilities from others; and 4 )Physiological
and affective states: individuals use this source to perform
a behavior by interpreting their abilities from emotional
arousal or other physiologic cues. Promoting a positive
interpretation of arousal enhances self-efficacy, while
anegative interpretation reduces self-efficacy. However,
perceived self-efficacy is not only based on the outcome
of the performance but also on limited factors such as
the complexity of roles and the needs and support that
may impair a specific performance. BSE illustrates
a major role in the performance of confidence in
EBF behaviors. Supporting the mother to overcome
breastfeeding problems in this period also builds up
the mother’s confidence to breastfeed continuously."’

Previous studies found that one of the factors
associated with early breastfeeding, EBF, and continuation
of breastfeeding is perceived self-efficacy.'® Maternal
breastfeeding education, '® and breastfeeding knowledge'®
were associated with a high rate of EBE.'® A qualitative
study in Thailand also recommended that the interventions
develop mothers’ self-efficacy for breastfeeding and
prepare mothers to manipulate common breastfeeding
challenges.*

A theory-based education on BSE and EBF
has shown that the breastfeeding program based on
self-efficacy theory affected higher scores of BSE in
1-2 months postpartum.”’ >*
in Thailand also indicated that interventions for promoting

Previous research conducted

BSE had a positive outcome on EBF.”*

Previous studies on developing models for
promoting breastfeeding among mothers with a cesarean
section focused on promoting perceived benefits and
BSE in the hospital.” However, enhancing self-efficacy
can help mothers with cesarean section to breastfeed
exclusively during the few days in the hospital seems
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to be a success, but the rates of EBF at six months can
still be low.” Although a mother with a cesarean section
has performed an ability and perceived BSE before
hospital discharge, new problems related to breastfeeding
might occur in the first few weeks and cause low
self-efficacy.”” In addition, the intervention had the
greatest domination on breastfeeding outcomes in that
109 of intervention groups were increased EBF at one
and two months postpartum in full-term mothers.””
Over the last decade, considerable technologies
have mingled in mobile devices. Mobile devices and
applications are increasing and are being adopted at an
impressive rate; smartphone apps were the most
preferred breastfeeding resource at six weeks.'> A
LINE application can be used as a combination with
the intervention to maintain perceived self-efficacy.
Using LINE applications with interesting stickers and
content related to target behaviors helps promote the
perception of four sources of self-efficacy.'® This
can also maintain the confidence to practice behaviors
continuously.

Intervention studies to date have focused on
promoting BSE at six weeks, some studies measure at
one or two months, but in full-term mothers with vaginal
delivery.”® In Thailand, no studies aiming to enhance
self-efficacy in breastfeeding in the early weeks and
in a month have been reported. Thus, this study aimed
to examine the effects of the Breastfeeding Self-Efficacy
Enhancement Program (BSEP) in combination with
a LINE application for BSE and EBF at four weeks
after childbirth.

Method

Design: This was a quasi-experimental study
with atwo-group posttest-only design. The Transparent
Reporting of Evaluations with Non-randomized Designs
(TREND) checklist was used as a guideline for this report.

Sample and Setting: The population was mothers
with 37-40 weeks gestational age who were scheduled

by an obstetrician for a cesarean section at a university
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hospital in central Thailand. In this study, mothers were
approached before cesarean section within 48 hours
after birth until one month postpartum. The inclusion
criteria were: 1) mothers with first-time pregnancy,
and 2) having normal breasts and nipples. The exclusion
criteria were: 1) mothers who had severe complications
or restrictions against breastfeeding, diagnosed by
the obstetrician; 2) they gave birth to a baby with an
anomaly that could not breastfeed; or 3) the baby was
separated from the mother for more than 48 hours after
birth.

The sample size was calculated using a power
analysis from similar studies®* on the effect of self-
efficacy promotion on success in EBF of mothers
undergoing cesarean section. Chi-square [Mean: Goodness—-
of-fit-test: Contingency tables] was used. The power of
the test was set at 0.9, the statistical significance level
was at .05, and the medium effect size was set to .5.
Calculated with program G*Power version 3.1.9.7,
it required 21 mothers with a cesarean section per group.
Assuming a 209 attrition rate a total of 52 mothers
who met the inclusion criteria and gave informed
consent to participate were recruited, 26 for both the
control and experimental groups.

To avoid the contamination of the intervention,
alternate weeks of the month were randomly assigned. The
primary investigator (PI) put four labels, two of the
controls and two experiments, in a box. After that, the
four labels of groups were raffled in weeks 1 to 4 of the
month in the order given. The control group was recruited
inthe month’s first and second weeks, and the experimental
group was selected in the third and fourth weeks of the
month. None of the intervention or control group
participants declined to participate in this study. All
participants in both groups were asked to complete
the infant feeding form at four weeks postpartum.

Ethical Considerations: The Institutional Review
Board of Thammasat University, Department of Science,
approved this study (COA NO. 081/2564: 043/2564).
After IRB approval, the primary investigator (PI)
clarified the objectives and process of the study and
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the protection of participants’ rights. The participants
could leave the study at any time with no adverse
consequences. They were ensured anonymity using
number coding. Personal information was kept confidential
and securely stored. Finally, the results of the study
were presented in groups.

Instruments: Instruments for this study comprised
two parts: instruments for collecting the data and the
intervention program.

A Demographic Data Record was developed by
the primary investigator (PI), including age, occupation,
monthly family income, educational level, length of
maternity leave, and intention to EBF.

The Interview Form on Infant Feeding, developed
by Wongpinitet al.,*® was used to assess feeds given to
infants during the first four weeks of age. Participants
were asked to record feeding given to infants to
determine EBF. Mothers who breastfed infants under
four weeks without giving water or other food were
considered to have EBF infants.

The Thai version of the Breastfeeding Self-
Efficacy Scale-Short Form (BSES-SF) Questionnaire.
The BSES English version was developed by Dennis®
based on Bandura’s theory and used in this study with
permission from the author. The BSES-SF was translated
into Thai using a back-translation process by Benjamat
and Tatsanasupap.”” The BSES-SF is a 14-item
self-report instrument that measures breastfeeding
confidence with a 5-point Likert scale. All items are
preceded by the phrase, “I can always” with 1 = not at
all confident and 5 = always confident. All items are
summed to produce scores ranging from 14 to 70,
with higher scores indicating higher levels of BSF.
The scores were divided into categories: mild confidence
(scores 14-32), moderate confidence (scores 33-51),
and high confidence (scores 52-70). The Cronbach’s
alpha coefficient of the Thai version of BSES-SF was
.84. In this study, before implementation, the instrument
was tested with 30 mothers who met the same criteria
as the study, Cronbach’s alpha coefficient was .89.
In the main study, the SES-SF was tested with 52
mothers, and Cronbach’s alpha coefficient was .93.
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The BSEP with LINE Application

The PI developed this program based on Bandura’s
Self-Efficacy Theory,"®""*® using four sources to enhance
EBF self-efficacy in combination with a LINE application
among mothers with cesarean section. Three experts
approved the program, and it comprised four sessions
as follows:

Session 1: On the day before the cesarean
section, enactive mastery experience was applied by
the PI providing knowledge about breastfeeding and
breastfeeding skills with baby manikins. Verbal persuasion:
The PI helped mothers with cesarean section improve
conviction by talking, persuading, and encouraging
breastfeeding at 37-40 weeks of pregnancy. This
session took 30 minutes.

Session 2: Within 48 hours after birth, enactive
mastery experience was applied congruent with
the real situation. This session provided practicing
breastfeeding skills and watching the video. The PI
demonstrated and presented the model from the video
clip “Easy Breastfeeding in the Style of Mothers Who
Gave Birth by C-Section.” In this study, mothers with
first-time pregnancies could return-demonstrate. Verbal
persuasion: The PI helped mothers with cesarean
sections improve their self-confidence by discussing,
persuading, and encouraging breastfeeding. This session
took one hour. The PI facilitated a positive interpretation
of arousal by allowing postpartum mothers to discuss
their difficulties. LINE Application was used for
communicating to promote positive inferences about
their abilities.

Session 3: 1-3 weeks postpartum enactive mastery
experience was applied using the LINE application to
assess and assist if mothers had problems breastfeeding
athome. Postpartum mothers could share their breastfeeding
experiences and discuss their success during the first
three weeks. The application with updated contents was
applied. Mothers were encouraged continuously via
the application with messages, pictures, and stickers.
The Pl facilitated a positive interpretation of breastfeeding
arousal by allowing postpartum mothers to discuss

Vol. 27 No. 4

their difficulties. Again, the application was used to
promote positive inferences about their abilities. This
session took 15 minutes.

Session 4: Four weeks postpartum enactive
mastery experience was again applied, encouraging
the mothers to discuss their difficulties and promoting
their abilities positively. As this was the last session,
mothers were encouraged to consult a nurse at the clinic
regarding breastfeeding at any time. This session took
20 minutes.

LINE Application: The Thai Breastfeeding Center
Foundation uses this application to provide information
and frequently encountered problems in breastfeeding,
including solutions for interested mothers.* Breastfeeding
LINE groups were developed by Health Center 12 in
Yala for postpartum mothers to share their breastfeeding
experience, discuss problems, and solve basic childcare
problems, including breastfeeding issues.*

Usual Care

Usual care was standard nursing care for
all postpartum mothers provided by nurses in the
postpartum ward. This included health education
regarding breastfeeding, infant bathing, early
ambulation, and discharge planning, consisting of
drug use, wound care, and making an appointment
for a postpartum checkup at the family planning
clinic. A telephone call was used sometimes while
postpartum mothers were at home, not at regular or
specific times and issues.

Data Collection: The PI collected data from
October 2021 to February 2022, after training a research
assistant (RA) who worked in the postpartum unit
regarding approaching and recruiting participants. Then
the PI requested the participants to sign a consent form,
and complete the characteristic demographic questionnaire
and the SEBF-SF in both groups. The PI delivered the
BSEP to the experimental group after they completed
the questionnaires. The RA assisted the participants in
practicing breastfeeding skills. At week four postpartum,
the participants completed the SEBF-SF again. Then
the PI and RA interviewed the participants using the
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Form on Infant Feeding to determine whether the
participant breastfed the infant exclusively without
giving water or other food from the time of hospital
discharge.

Data Analysis: Descriptive statistics were used
for analyzing personal demographic data. The chi-square
and independent tests were used to examine the
differences in sample characteristics between the groups
according to the level of measurement. Independent
t-test and Fisher’s Exact Test statistics were used to
compare BSE scores and EBF rates between the two

groups. The statistical significance level was set at .05.

Results

Participants’ Characteristics

All participants in both groups remained in the
study till the completion of the program. The averages
in the age of the participants in the experiment and the
control group were 31.81 (SD =.79) and 32.88 (SD =
1.13) years old, respectively. More than half of all
participants intended to EBF for over three months.
Other characteristics of each group are shown in Table 1.
There were no significant differences in all demographic
characteristics between the two groups.

Table 1. Group comparison of demographic characteristics (n = 52)

Treatment
Demographic characteristics Intervention (n = 26) Control (n = 26) p-value
n (%) n (%)
Age (years) 31.81 (SD =.79) M=32.88 (SD=1.13) 44"
(min = 24, max = 38) (min = 21, max = 40)
Occupation .09"
Government service/ 12 (46.2) 4(15.4)
An employee for a private 7(26.9) 13 (50.0)
company
Employee for non-company 2 (7.7) 4 (15.4)
Personal business 5(19.2) 5(19.2)
Monthly family income 48,524.23 Baht/month 48,480.77 Baht/month 1.0°
(Baht/ USD) (SD = 27,696) (SD = 27,387.76)
(Exchange rate 34.18USD)  (min = 18,000, max = 150,000) (min = 4,000, max = 100,000)
(1,419.48 USD/month) (1,419.40 USD/month)
(SD = 810.30) (SD = 810.28)
(min = 526.62, max = 2,925.68) (min=117.03, max = 2,925,69)
Educational level 1.0°
Secondary school 6(23.1) 7(27.0)
Undergraduate degree 16 (61.5) 16 (61.5)
Postgraduate degree 4(15.4) 3(11.5)
Length of maternity leave .34"
less than 3 months 21 (80.8) 18 (69.2)
3 or more months 5(19.2) 8 (30.8)
Intention to exclusive breastfeeding .26"
less than 3 months 9(34.6) 13 (50.0)
3 or more months 17 (65.4) 13 (50.0)

Note: * = Independent Sample t-test, ” = Chi-square test
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Effectiveness of the BSEP with LINE Application
When comparing the rates of EBF, the result
showed a difference in both groups at four weeks
postpartum. Mothers in an experimental group who

received the BSEP with the LINE Application care had
higher mean scores of BSE (mean = 66.08, SD = 3.67)
than the control group (mean = 48.35, SD =10.72)
(p<.001) (Table 2).

Table 2. Comparison of perceived breastfeeding self-efficacy scores between the experimental and control groups

Perceived breastfeeding Experimental group (n = 26)

Control group (n = 26)

self-efficacy scores M SD M SD df t
Before intervention 47.92 49.15
. 7.17 . 9.36 50 .53
(moderate confidence) (moderate confidence)
Post-intervention 66.08 48.35
. . 3.67 . 10.72 50 17.98
(4 weeks) (high confidence) (moderate confidence)

Note: *** p <.001

Mothers in an experimental group who received
the BSEP with the LINE Application care were found
to be able to breastfeed exclusively (92.3% ) throughout

four weeks at a significantly higher rate than mothers
in the control group (15.4%) who received only usual
care. (p <.001) (Table 3).

Table 3. Comparison of rates (percentages) of exclusive breastfeeding in the first 4 weeks between the

experimental and control groups

Experimental group (n = 26)

Control group (n = 26)

Fisher’s exact test p-value
n Yo Y4
Yes 24 92.3 4 15.4
No 2 3.8 22 84.6 32.48 001
Discussion In addition, relying on Bandura’s self-efficacy

The results of this study demonstrated the
increasing BSE and success rates of EBF at four weeks
postpartum in mothers with cesarean section. Mothers
who received the BSEP program with the LINE applications
had a significantly higher BSE and rate of EBF than the
mothers who received only usual care alone. This finding

16-17 -
in those

supports Bandura’s Self-Efficacy Theory
activities in the BSEP supported mothers with cesarean
section to have perceived BSE, which created an enactive
mastery experience by providing knowledge and skills
in breastfeeding before cesarean section and within
the first 48 hours postpartum through to four weeks
postpartum. The result was also supported by the previous
studies that an enactive mastery experience could build
through other activities, such as skills training and support

. 21,31
programs which can enhance BSE scores.
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theory, vicarious experience had a powerful impact on
perceived self-efficacy in the lack of experience.'®'"*
In this study, the PI used observational learning to support
and enhance first-time mothers’ self-efficacy. Learning
from the model of mothers with cesarean section who
was successful in breastfeeding helped mothers feel
confident and succeed if mothers made an effort without
giving up like the model. Model mothers saw the video
clip “Easy Breastfeeding in the Style of Mothers Who
Gave Birth by C-Section” at the hospital, along with
the breastfeeding LINE app.”® The Breastfeeding LINE
App*® also provides breastfeeding knowledge and
helps mothers access information for solving breastfeeding
problems.

In addition, the success of this BSEP was also
due to verbal persuasion to encourage mothers to believe
in their capabilities and make more efforts to breastfeed

infants through recommendations, conversations,

7117



The Breastfeeding Self-Efficacy Enhancement Program with LINE Application

persuasion, and encouragement while in the hospital.
In addition, images and content on breastfeeding and
LINE stickers that relate meanings such as praise and
encouragement were continually used via the App after
mothers returned home. In addition, activities that
stimulated physiological and affective states through
conversations and recommendations about potential
symptoms after giving birth by cesarean section, such
as pain at surgical wounds, fatigue, and infants’ crying.
Continuing support was carried out to reduce anxiety and
promote positive emotions about breastfeeding, support
physical and emotional relaxation, and allow mothers
to deal with problems and negative feelings postpartum.

Reminders about breastfeeding continued via
the LINE App after mothers returned home also helped
to promote sources of self-efficacy and to maintain the
confidence to practice EBF.'® In this study, stickers
created by the PI were timely sent to the participant to
improve perceived sources of self-efficacy. This was
consistent with the previous studies®'~** providing health
information with simple messages and interesting stickers.
Also, a previous study found that mothers with cesarean
section accessing a channel for postpartum mothers
to share their childcare and breastfeeding problems
could help to solve basic childcare problems, including
breastfeeding issues, and finally, mothers had more
confidence to care for their infants and breastfeed
exclusively during the first months. *°

A study of mothers who experienced cesarean
section and were able to breastfeed infants exclusively
for four weeks successfully was found to have been able
to continue breastfeeding for up to six months.”" As a result,
the present study found that intervention had a significant
effect on maternal BSE and short-term EBF outcomes.
Therefore, continued follow-up, support, andencouragement
to breastfeed, particularly after returning home, built BSF,
enabling mothers to breastfeed successfully.

Limitations

The current study is limited in generalizability
because participants were recruited only from one
university hospital in central Thailand. In addition,
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mothers were not randomized to experimental or control
groups, although they were assigned by week; thus,
the threat to internal validity could not be avoided.
Moreover, the sample size was relatively small to
compare exclusive breastfeeding rates and only four
weeks after birth. A further study with a randomized
controlled trial, larger sample size, and outcomes over
an extended six-month period is needed before it can
be used nationwide. Technology is advancing, and
using LINE and other appropriate applications must
be considered. The form of application and related content
to help promote sources of self-efficacy related to EBF

is suggested to be widely used.

Conclusions and Implications for
Nursing Practice

This study demonstrated that the BSEP effectively
increased BSE and EBF rates for mothers with cesarean
section. Furthermore, the BSEP and LINE Applications
demonstrated a meaningful approach to improving
breastfeeding support through the first month. Nurse
midwives can use this program to support mothers
with a caesarian section to breastfeed exclusively.
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