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Abstract

The use of art therapy methods such as mandala is becoming increasingly popular in mother-infant health education and
counseling. The aim of the study was to evaluate the effect of a mandala and technology-based breastfeeding program on
women’s breastfeeding self-efficacy and attachment between mother and infant. This randomized controlled, single-blind,
and parallel-group trial design was conducted in foundation university hospital. The study was completed by 66 women
and their infants (intervention group: n=33; control group: n=33). The women who are at the 32-37th gestational week
in the intervention group participated in the mandala and technology-based breastfeeding (including Zoom and WhatsApp
platforms) program. They received three education module via WhatsApp. Women in control group received routine care.
The Maternal Attachment scale and Breastfeeding Self-efficacy Scale were applied in the first week and second month
postpartum. Growth follow-ups of the infants were evaluated in the first week, first month and second month postpartum.
The registration number of this study on ClinicalTrials.gov is NCT05199298. In the second month postpartum, it was
determined that the women in the intervention group had higher Breastfeeding Self-efficacy and Maternal Attachment
scale scores compared to the control group (p<0.05). Also, the rates of breastfeeding in the intervention group were
higher than in the control group. Mandala and technology-based breastfeeding program increased women’s breastfeeding
self-efficacy and maternal attachment. Health care professionals should make use of technology-based educations to give
holistic care in maternal and infant health.
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Introduction

Breastfeeding is one of the most important indicators of
maternal and infant health. Therefore, it is important to
know the factors that will affect breastfeeding. One of the
factors affecting breastfeeding is the anxiety experienced
by mothers during gestation and the postpartum period
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[1]. It has been reported that anxiety is high in pregnant
women, especially in the first and third trimesters, and anxi-
ety related to breastfeeding and infant care is experienced
in the postpartum period [2]. Anxiety experienced by the
mother affects the health of the infant as well. As anxiety
increases, mother-infant attachment and infant development
are also affected, depending on the intention to breastfeed
and the continuity of breastfeeding [3]. While the anxiety
experienced by mothers affects breastfeeding, mother-infant
attachment, and infant care, the low self-confidence of
mothers and insufficient support in breastfeeding and infant
care cause the anxiety level to increase. It has been reported
that anxiety and self-efficacy were lower in primiparous
mothers, especially those with a lack of experience, com-
pared with multiparous mothers [4]. In the study of Sar1 and
Altay (2021), it was reported that the education, counsel-
ing, and support services provided to primipar women about
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infant care increased breastfeeding rates (88.6%) compared
to the pre-program (80%), and also increased women’s self-
efficacy. For this reason, interventions that reduce anxiety,
support mothers’ self-efficacy, and provide information sup-
port are essential in increasing breastfeeding rates and thus
improving maternal and infant health [4].

However, technology-based health education has started
to replace the health training given face-to-face, one-on-one
or in groups in the past, with the help of the widespread
use of the internet in recent years. Thanks to technology-
based applications, mindfulness-based art therapies can
be used that reduce symptoms such as anxiety and depres-
sion, which are factors that affect the mother’s self-efficacy,
breastfeeding, and mother-infant attachment negatively [5].
The literature on the subject recommends mindfulness-
based interventions to reduce anxiety, and depression in
childbirth classes and emphasizes that these are effective
in terms of improving mother-infant attachment, breast-
feeding, and self-efficacy [6, 7]. Mindfulness-based arts
interventions can enable mothers to focus on the moment,
enable them to develop positive emotions and increase
their self-confidence [8]. In this sense, different methods
such as painting therapies, mandala painting and imagina-
tion are included within the scope of mindfulness-based arts
interventions. Studies show that painting therapy for fear
of childbirth is used within the scope of mindfulness-based
programs that reduce anxiety and depression in mothers and
to support birth self-efficacy [9, 10]. The nature of man-
dalas, which provides integration between mind and body
and where abstract thought turns into pictorial images, is
very compatible with mindfulness [11]. For this reason, it
is recommended that artistic activities such as mandala be
applied with the principles of mindfulness.

Any program for breastfeeding and mother-infant attach-
ment integrated with artistic activities such as mindful-
ness-based mandala, prepared with technological-based
applications, could not be found in the literature. There has
been no study with primiparous women using such inter-
ventions, especially from the prenatal period to the postnatal
period. Therefore, this study was conducted to determine
the effect of the breastfeeding program based on technol-
ogy-based mandala activity on breastfeeding self-efficacy,
state anxiety levels, and postpartum mother-infant attach-
ment in primiparous women. In addition to mindfulness-
based mandala drawing and painting method, which reduces
mothers’ anxiety, creates breastfeeding intention, and rein-
forces positive emotions while imagining their infant, was
used in this study. Thanks to the technology-based nature of
this study, it is thought that it will lead to the development
of new programs in this field, as it provides trainings such
as breastfeeding and mother-infant attachment, as well as an
enjoyable activity that fosters the creativity of the mothers.
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Moreover, since it is a program that covers the antenatal
and postnatal periods, it is thought that it will also improve
the health of the mother and infant, in terms of considering
maternal and infant health holistically.

The hypotheses of the study are as follows:

HOa: Maternal attachment level in the intervention group
was not different from the mothers in the control group.

HOb: Breastfeeding self-efficacy perception level of
women in the intervention group was not different from the
women in the control group.

HOc: Breastfeeding rate, weight for age, height for age,
head circumference for age were not different from the
babies in the control group in the first 2 months of infants
of women in the intervention group who received a mandala
activity-based breastfeeding program.

HOd: The state anxiety levels of the women in the inter-
vention group was not different from the women in the con-
trol group.

Methods
Design

The study has a randomized, single-blind, and parallel-
group trial design. It was carried out to determine the effect
of the breastfeeding program based on technology-based
mandala activity on breastfeeding self-efficacy, state anxi-
ety levels, and postpartum mother-infant attachment for
primiparous mothers. This study was reported according to
the CONSORT checklist and the registration number of this
study on ClinicalTrials.gov is NCT05199298.

Participants

The research was carried out on primiparous pregnant
women who were followed up in the Obstetrics and Gyne-
cology outpatient clinic of a foundation university hospital
between January 1 and May 2022. The inclusion criteria
were determined as follows: (a) being primiparous (b) being
between 32 and 37 weeks of gestation (c) being over 18
years old (d) having internet access at home or at work
(e) speaking Turkish and d) agreeing to participate in the
research. In addition, babies born between 37 and 42 weeks
of gestation and weighing 2500 to 4000 g without any health
problems were included in the study. The study exclusion
criteria were as follows: mothers who: (a) had a high-risky
pregnancy (b) gave birth before 36 weeks of gestation (c)
did not have Internet access.

The sample of the study was determined with G*Power
version 3.1.9.7 software based on a similar study [4]. The
sample size was calculated with an 80% confidence interval
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and + 5% margin of error and was determined to be a total
of 60 primiparous women (30 for each group). The 10% loss
rate in a previous randomized controlled trial [3] was taken
into account. At the time of the study, 72 primiparous preg-
nant women were reached. Pregnant women were divided
into 4 strata groups by stratified sampling method on the
basis of mothers’ age (19-28; 29-37 years old) and edu-
cational status (high school and university). The study was
completed with 66 people since two of the pregnant women
did not use the internet, two of them had risky pregnancies,
and the other two decided to continue their health follow-
ups in another health center. There were no participants who
left the research during the program. The flow chart of the
study according to CONSORT guidelines is shown in Fig. 1.

Randomization

Participants were then assigned to the groups using the
www.randomizer.org site from the pregnant pool created.
Apart from the researchers, an academician nurse, who was
well-equipped in the research, and followed the health of the
pregnant women in the NST unit of the hospital, assigned
the participants by randomization. At the beginning of the
study, the nurse handed the assignment sequence in a sealed

opaque envelope to the active researcher who would con-
duct the research. The nurse briefed the pregnant women
without giving details about the research and informed them
that a training program would be implemented for the par-
ticipants. The demographic characteristics form and the first
questionnaires were sent to the participants by the nurse
working in the NST unit. Participants and researchers did
not know who was in which group until the study started.
In addition to participant blinding, statistics and reporting
blinding were also used to reduce bias in the study.

Theoretical Framework

The theoretical and methodological framework, of the study
was prepared on the basis of Watson’s Theory of Human
Care. According to Watson, health is the harmony of body,
mind and spirit. The theory has four basic concepts (caritas
processes, transpersonal caring relationship, caring occa-
sion/caring moment and caritas consciousness). The theory
emphasizes a holistic support by bringing together the con-
cepts of mind-body-spirit [12]. The applications and mea-
surement tools of the research based on Watsons’ theory are
presented in supplementary file-Table 1.

[ Enrollment ]

Assessed for eligibility (n=72)

Excluded (n=6)

+ Not meeting inclusion criteria (n= 4)

+ Declined to participate (because of doing
health follows-up in another center (n=
2)

Randomized (n= 66)

l [

v
Allocation ]

Allocated to intervention (n= 33)
+ Received allocated intervention (n= 33)
+ Did not receive allocated intervention (give

Allocated to intervention (n= 33)

+ Received allocated intervention (n= 33)

«+ Did not receive allocated intervention (give
reasons) (n=0)

reasons) (n=0)

Follow-Up L

Lost to follow-up (give reasons) (n= 33)
Discontinued intervention (give reasons) (n=0)

Lost to follow-up (give reasons) (n= 33)
Discontinued intervention (give reasons) (n=0)

v Analysis

l I

Analysed (n=33)

Fig. 1 Flow diagram of the study

Analysed (n=33)
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Data Collection

Mother-infant attachment and breastfeeding self-efficacy
scores were the primary outcomes of this study. The sec-
ondary outcomes of the study were women’s anxiety levels,
breastfeeding rates, and infants’ weight and head circum-
ference measurements. The data collection times according
to the primary and secondary outcomes of the study, the
interventions used in the study and their characteristics are
detailed in Table 1.

After NST follow-up, the Descriptive Characteristics
Form, the Maternal Attachment Scale, and Spielberger State-
Trait Anxiety Scale were applied to the pregnant women
who wanted to participate. All the forms in the research
were applied in the form of an online questionnaire. An
online questionnaire was preferred to collect data in a short
time and in a healthy environment due to the physiology of
pregnancy and COVID-19. All of the scales were prepared
in Google forms and the link was sent to the participants.
The flow chart of the research is shown in Fig. 1.

Descriptive Characteristics Form

The researchers prepared the form, using the literature in
order to determine the sociodemographic characteristics of

Table 1 The interventions used in the study

the parents and the obstetric characteristics of the mothers,
and their training needs regarding breastfeeding. A total of
8 questions were included in the form which was sent to
WhatsApp accounts as an online form.

Spielberger state-trait anxiety scale (STAI)

It was developed in 1970 by Spielberger, Gorsuch, and
Lushene. It consists of two subscales, state, and trait anxiety.
Emotions and behaviors expressed in the items of the State
Anxiety Sub-Scale are indicated by choosing one of the
options ‘0=not at all/almost never/; 1 =a little/sometimes;
2 =quite a lot/often; and 3 =a lot/almost always’ according
to the severity of such experiences. The total score obtained
from the scale ranges from 20 to 80. A high score refers to
high anxiety while a low one indicates low anxiety. High
scores from each subscale indicate a high level of anxiety.
Oner and Le Compte performed the Turkish adaptation [13].
The Cronbach’s a internal consistency ratio of the scale is
0.96 for the State Anxiety Sub-scale.

Maternal Attachment Scale

The Maternal Attachment Scale (MAS), developed by Miil-
ler in 1994. The validity and reliability study in Turkey was

Pregnancy Training Modules and
Week Interventions

Contents of Training and Interventions

34th week

35th week

36th week

37th week

The First Module

Information About
Mandala and Breathing
exercise

Wish/Intention Mandala
Drawing-Coloring

The Second Module

Stress reducing mandala.

The Third Module

Structured mandala

- Importance of Breastfeeding

-The Importance of Intention and Desire for Prenatal Breastfeeding

-Content of Breast Milk

Brief information about the philosophy of the mandala and what it is.

A short breathing exercise video prepared by the researchers was sent to the participants. Participants
did breathing exercises before each mandala practices.

A simple mandala drawing is made. The instruction “Make a wish when you think of your baby”

is given. When the pregnant woman imagines her baby, she is asked to color the mandala with her
favorite colors for her wish. Then he is asked to write down his feelings and thoughts while painting
the mandala. It is stated that he can write words that describe his baby while drawing a mandala. He is
asked to name the mandala in its final form. For example, naming the mandala “My baby and peace”
or “My baby and love”. He is asked to hang the mandala in his room or a favorite place.

**Sample Mandala drawing was recorded as a video by the researcher and sent to the pregnant
women. Materials needed: Colored crayons, colored markers, desired size paper or notebook

- Breastfeeding Technique, positions

-Frequently asked questions and answers about Breastfeeding-Baby Nutrition

Pregnant women are shown a mandala drawing-painting activity that they will simply draw when
they feel stressed. It is based on relaxing by drawing spirals from the outside to the center of a large
circle and then completing the mandala with the desired shape and/or words. Pregnant women will be
able to reduce their stress through the spirals they draw. After reducing their stress, they will accept
and release the internal negative energy by tearing it or dissolving it in water.

**The mandala drawing was recorded as a video by the researcher and sent to the pregnant women.
Materials needed: Colored crayons, colored and white mandala drawing papers

Trainings on mother-infant attachment in the prenatal and postnatal period

-Mother talking to her baby, following her movements

- Breastfeeding in the postpartum period, the importance of skin-to-skin contact

-What to do to support baby development by month

-Frequently asked questions and answers about Mother-Infant Attachment

A ready-made mandala template will be sent to mothers and asked to paint (via whatsapp application).

@ Springer
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done by Kavlak and Sirin (2009). It is a 4-point Likert-type
scale consisting of 26 items, where each item varies between
“always” and “never”. While the lowest score that can be
obtained on the scale is 26, the highest is 104. The higher
the score, the higher the maternal attachment. The internal
consistency (Cronbach’s alpha) coefficient of the scale was
0.85 and 0.82 for mothers with 4-month-old infants [14].

Infant and Breastfeeding Follow-Up Form

It has been prepared in two parts to determine the growth
parameters and nutritional status of babies. The infants’
gender, date of birth, birth weight, head circumference and
percentiles are included in the first part. In the second part,
there were two questions in which data such as breastfeed-
ing status and the use of other foods were evaluated in three
postpartum follow-ups (1st week, 1st month, and 2nd month
after birth).

Postpartum Breastfeeding Self-Efficacy Scale

The Breastfeeding Self-Efficacy Scale (short form) was
created by Dennis in 2003. The 5-point Likert-type scale
consisted of 14 items assessing breastfeeding self-efficacy.
Scale items are evaluated by grading from “l=not at all
confident” to “5S=very confident”. The lowest score that
can be obtained from the scale is 14, while the highest is
70. A higher score means higher breastfeeding self-efficacy.
Tokat, Okumus, and Dennis (2010) conducted a Turkish
reliability and validity study for the short version of the
scale and found the Cronbach’s alpha value of 0.86 [15].

Intervention

The research was implemented in two stages: (a) creating a
mandala-based breastfeeding program; (b) implementation
of the mandala-based breastfeeding program.

Creating a Mandala and Technology-Based Breastfeeding
Program

The trainings, the contents of which were prepared by both
researchers, consist of three modules. In the first module, a
training module was prepared that includes the importance
of breastfeeding, the intention and willingness to breastfeed,
and its benefits in terms of maternal and infant health. Man-
dala drawings were videotaped by the first researcher and
presented to the expert opinion of three academicians who
are experts in their fields. Mandala videos were sent to the
mothers’ WhatsApp accounts and they were asked to watch
and draw them. The second training module covers topics
such as breastfeeding positions, continuity of breast milk,

and mother-infant communication through breastfeeding.
This module is reinforced with the “stress-reducing man-
dala”. The third training module focuses on the importance
of developing mother-infant communication before and
after birth and includes relevant training. A ready-made
mandala template was sent to the mothers, and they were
asked to paint it. In addition, they were informed that they
can add to the mandala shapes as they wish.

The training contents were finalized in line with expert
opinions. The training contents were prepared as an audio
narration video in the form of an MS Powerpoint presen-
tation and sent to the WhatsApp accounts of the pregnant
women as a separate module every week. Mothers had the
chance to watch videos before and after birth whenever
and wherever they wanted. Training videos are prepared
via Zoom. The interventions applied in the study and their
detailed explanations are given in Table 1.

Implementation of the Mandala-Based Breastfeeding
Program

Non-stress test was performed on pregnant women at 32—33
weeks of gestation. The nurse working in this unit was
informed about the details of the research. The nurse gave
brief information about the research to the pregnant women
who came to the NST and performed the randomization pro-
cess. Considering the COVID-19 pandemic conditions, the
forms to be filled by pregnant women (such as the Descrip-
tive Characteristics Form, and Spielberger State-Trait Anxi-
ety Scale) were prepared in the form of Google Forms and
sent to the WhatsApp accounts of the participants.

Intervention Group

Relevant training and mandala videos for each week were
sent to the mothers’ WhatsApp accounts. After watching the
videos, the questions of the mothers, if any, were answered
by the researcher. Mandala videos supporting each mod-
ule were sent to mothers and they were asked to do draw-
ing-painting activities. After each module, feedback was
received from mothers via phone call and/or WhatsApp.
The mothers reported to the researcher that they gave
birth. The mothers in the study group were called 24 h after
birth and asked if they had any problems with breastfeed-
ing. Breastfeeding and Infant Follow-Up form, Maternal
Attachment Scale, and Postpartum Breastfeeding Self-Effi-
cacy Scale were sent to mothers as Google Forms in the first
week after birth. For the mothers in the study group, follow-
up and counseling were provided by telephone until the sec-
ond month after birth. The mothers informed the researcher
when they came to the hospital in the 1st week, 1st month,
and 2nd month for follow-up. The researcher carried out the
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measurements of the infants’ height, weight, and head cir-
cumference until the second month after birth, together with
the responsible nurse in the hospital. The final tests of the
scales (Breastfeeding and Infant Follow-Up form, Maternal
Attachment Scale, Postpartum Breastfeeding Self-Efficacy
Scale, Spielberger State-Trait Anxiety Scale) were adminis-
tered in the 2nd month after birth.

Control Group

The pregnant women in the control group were subject to
the standard practices of the hospital. The mothers were
called by phone 24 h after the birth. The mothers were
called by phone 24 h after birth and asked if they had any
problems with breastfeeding. Mothers who had problems
with breastfeeding were directed to the hospital. The moth-
ers were asked to inform the researcher when they came for
follow-up in the first week, first month, and second month
after delivery. The pre-test and post-test applications of the
scales were sent to the social media accounts of the mothers
as an online form.

Data Analysis

Research data were evaluated with SPSS 20.0 software. A
non-research instructor entered the data to SPSS software
by coding them as A and B. The statistician performed the
statistical analyzes with coding and the research report was
written in coded form. The conformity of the variables to the
normal distribution was examined by visual (histogram and
probability graphs) and analytical methods (Kolmogorov-
Smirnov/Shapiro-Wilk tests). In the comparison between
the groups, the t test was used in independent groups for
normally distributed 2-parameter ordinal data, and the Mann
Whitney U Test was used for non-normally distributed data.
Chi-square test was used to compare nominal data between
groups. The z-scores of the infants’ height, weight and head
circumference measurements were calculated using the
World Health Organization’s Anthro Survey Analyzer.

Ethical Considerations

The research started after obtaining the necessary written
permissions from the institution and the ethics committee
(2021.10.13/109), and the written consent of the pregnant
women. After the study was completed, the training and
mandala modules were sent to the WhatsApp accounts of
the mothers in the control group and their questions, if any,
were answered.
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Results
Descriptive Characteristics

The mean age of the women in the intervention group was
28.66+0.68 years, and 54.5% of them held a university
degree. Although not stated in the table, all of the moth-
ers in both groups stated that they needed information about
breastfeeding and mother-infant bonding, and that the preg-
nancies were planned (Table 2).

State Anxiety Scale Scores, Postnatal Breastfeeding
Self-efficacy Scale Scores, and Maternal Attachment
in Primiparous Women

It was determined that the state anxiety scale mean score
(45.66 +0.93) in the intervention group was lower than the
mean score of the control group, and there was a significant
difference between the two groups. (U=271.000, p<0.05)
(Table 2). While the mean score of the Postnatal Breast-
feeding Self-Efficacy Scale administered in the postnatal
first week after birth was similar in both groups (t=0.54,
p>0.05), the mean score of the scale in the postnatal second
month was found to be higher in the intervention group than
in the control group (U=158.500, p < 0.05) (Table 3). Simi-
larly, in the postnatal period, it was determined that the mean
score of the maternal attachment scale was higher in the
intervention group than in the control group (U=399.500,
p<0.05) (Table 3).

Nutritional Status of Infants

In the first postnatal week, first and third postnatal month,
the number of exclusively breastfed infants in the interven-
tion group (81.8%; 66.7%;87.8% respectively) were higher
compared to the control group (51.5; 42.4; 42.4 respec-
tively). The rate of mixed type feeding (breastmilk and
formula) given to the infants was much lower in the inter-
vention group (18.2% in the first week and 12.2% in the
second month) compared to the control group (48.5% in the
first week and 36.4% in the second month) (Table 4).

Growth Characteristics of Infants

In the first postnatal week, the intervention group body
weight, height and head circumference z score (-0.40 +£0.153;
-0.78 +0.338; -0.30+0.217) was higher than the control
group (—0,58+0.137; -0.95+0.199; -0.66 +0.187), but the
difference was not statistically significant (p > 0.05). In the
second month, the body weight and head circumference z
scores average (0,55 +0.146;-2.59 + 1.50) for control group
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Table 2 Descriptive characteristics of participants

Intervention Group (n=33) Control Group (n=33) Test
Characteristics M «£SD) Min-Max (M +£SD) Min-Max U, t p
Mother s age (years) 28.66+0.68 21-37 28.36+0.72 19-36 U=538.500 0.93
Fathers age (years) 30.15+0.64 23-36 30.33+0.47 24-36 t=64 0.82
marriage duration (months) 30.42+16.96 9-84 29.48 +16.65 9-96 U=522.500 0.77
n % n % X2 p

Baby's Gender

Boy 18 54.5 15 45.5

Girl 15 45.5 18 54.5 0.54 0.46
Mother s education

University 18 54.5 19 57.6 0.07 0.96

High school 15 45.5 14 42.4
Father's education

University 20 60.6 18 54.5 1.49 0.47

High school 9 273 13 394

Elementary school 4 12.1 2 6.1
Family income

Expenses more than income 8 242 5 15.2 20.9 0.46

Income is equal to expenses 17 51.5 19 57.6

Income more than expenses 8 24.2 9 27.3

Table 3 Comparison of State Anxiety Scale, Postnatal Breastfeeding Self-efficacy Scale and Maternal Attachment Scale scores for women in the

intervention and control group

Intervention Group

Control Group

State Anxiety Scale (M =£SD)

Pre-program* 44.72+1.32

Post-Program 45.66+0.93

Postnatal Breastfeeding Self-efficacy

Postnatal First week 52.06+1.82
Second month 64.21+0.91

Maternal Attachment

Postnatal First week 101,61+0.50
Second month 103.58+0.12

Min-Max M +SD) Min-Max Test P

34-79 50.33+2.05 37-80 U=391.000 0.04
36-55 55.84+2.08 37-80 U=271.000 0.00
33-69 51.57+1.70 33-67 t=0.54 0.58
48-70 50.24+2.07 29-70 U=158.500 0.00
91-104 99.75+0.82 91-104 U=469.500 0.32
102-104 102.01+0.16 101-104 U=399.500 0.03

*Pre-program = 32-33rd week, post-program = postnatal second month

infants was significantly (p =0.00; p =0.04) lower than the
intervention group (0.67+0.132; 0.59 +0.23) (Table 5).

Discussion

A mandala-based technology-based breastfeeding program
was applied to primiparous pregnant women in this study. In
the second month after birth, it was determined that while
the self-efficacy levels of the mothers in the intervention
group were higher than those in the control group, their state
anxiety levels were lower (p <0.05). A study evaluating the
effectiveness of a computer-based breastfeeding program
reported that at the sixth week and third month after deliv-
ery breastfeeding self-efficacy of mothers in the interven-
tion group who received training was higher than the control
group [16]. We could not find any study evaluating art
therapy or mandala-based technology-based breastfeeding

program in the literature. In the literature, there are studies
that evaluate only technology-based breastfeeding education
[5] or mindfulness-based studies that evaluate the psycho-
social well-being of pregnant women [17, 18]. We conclude
that supporting the psychological well-being of pregnant
women and implementing technology-based breastfeeding
programs will increase their breastfeeding self-efficacy and
breastfeeding rates.

Mother-infant attachment is among the indicators of
healthy communication and development and should be
supported by appropriate interventions. We concluded that
mandala intervention (intention/wish, stress and structured
mandala application) and the training program provided
to strengthen attachment significantly increase maternal
attachment. Similarly, we found that nursing interventions in
randomized controlled studies that started during pregnancy
[19, 20], or the postpartum period significantly increased the
level of mother-infant attachment in the intervention group
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Table 4 Distribution of infants nutritional status in the intervention and control groups

Postnatal First week

Second month

First month

Control Group

Intervention Group

Control Group

Intervention Group

Control Group

Intervention Group

%

%

%

%

%

%

22 66.7 14 42.4 29 87.8 14 42.4
12 12

51.5

17
16

81.8

27

Exclusively breastfed

48.5 18.2 273 12.2 36.4

18.2

Breastmilk and formula

Formula

21.2

30.3

15.2

compared to the control group [21]. The results of the study
are similar to the results of many randomized controlled tri-
als regarding the development of mother-infant attachment,
especially the process of getting to know the infants of pri-
miparous women and emphasizing the points to consider in
communication. In our study, in addition to the education
that strengthens mother-infant attachment, enabling women
to focus on the moment by imagining their infants in man-
dala studies strengthened mothers’ love and interest for their
infants at the level of emotion and thought. In this regard,
it is believed that the effectiveness of the technology-based
education program has increased.

In the study, the rate of exclusive breastfeeding in the sec-
ond month after birth in the intervention group that received
mandala-based breastfeeding training was 87.8%, while this
rate was 42.4% in the control group. Similar to our study,
the rate of exclusive breastfeeding in the postpartum third
month was 88% in a study in which a technology-based care
program was applied in the antenatal and postnatal period
[4]. The target of exclusive breastfeeding for the first six
months worldwide is 70% [22]. It is of great importance
that technology-based programs such as mandala, which
increase the psychological well-being of pregnant women,
and which are applied in the antenatal and post-antenatal
periods, become widespread to reach this rate.

Nutritional status of infants, healthy attachment and
communication between mother and infant are important
factors for the growth of the infants. For this reason, it is
thought that education programs that address these factors
will affect the growth of infants. In our study, it was deter-
mined that the anthropometric measurement (weight and
head circumference) z-scores of the infants in the interven-
tion group were higher than the control groups. In the study
of Sar1 and Altay, as a result of the web-based care program,
it was determined that the weight and head circumference
z scores of the infants in the intervention group at the post-
natal third month were higher than the control group [4].
The finding that infants of women in the technology-based
education group had better anthropometric z-scores is simi-
lar to our study. It has been reported in the literature that
growth parameters were better in breastfed infants com-
pared to those who received only breast milk and those who
received formula. In our study, the fact that the infants in the
intervention group had higher z scores for weight and head
circumference than the control group may be related to the
high rate of breastfeeding in this group.

It is thought that especially the programs in which tech-
nological-based artistic activities are integrated will be
effective in improving maternal and infant health with a
holistic perspective.
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Table 5 Comparison of the body weight, height and head circumference z scores in intervention and control group infants

Z score Intervention Group Control Group
Body weight M +SD) Min-Max M +SD) Min-Max Test P
First week -0.40+0.153 -1.86-1.79 -0,58 +£0.137 -1,91-0.97 t=0.88 0.37
Second month 0.67+0.132 -1.54-1.96 -0,55+0.146 -2.48-0.95 U=135.500 0.00
Height
First week -0.78 £0.338 -9.77-1.64 -0.95+0.199 -3.21-0.99 U=457.00 0.26
Second month -0.69+0.221 -3.22-1.43 -1.11+0.214 -4,22-1.92 U=443.00 0.19
Head circumference
First week -0.30+0.217 -2.59-4.67 -0.66+0.187 0.08+0.14 U=453.500 0.23
Second month 0.59+0.230 -2.28-3.91 -2.59+1.50 -1.82-1.44 U=392.000 0.04

Limitations of the Study

The study has some limitations, one of which is that the
results of the study cannot be generalized. The study has
some limitations, one of which is that the results of the
study cannot be generalized. The fact that this study was
conducted in a foundation university hospital is one of the
reasons why the results of the study cannot be generalized.
The fact that this is the first study to integrate technology-
based mandala activity with the educational program and
to apply an innovative educational program in this study is
another reason why the study results are not generalizable.
Further studies are needed to develop and evaluate the effec-
tiveness of mandala-based breastfeeding programs. Double
blinding was not possible due to the nature of the study. As
this study was conducted during the COVID-19 pandemic,
the acceptability and adoption of the program by pregnant
women has increased. However, there is a need to compare
the effectiveness of technology-based applications with that
of standard training.

Conclusion

As a result of the technology-based program in the study,
it was determined that while the state anxiety level of the
mothers in the intervention group was lower than the con-
trol group, their breastfeeding self-efficacy was higher. Fur-
thermore, it was determined that the rate of breastfeeding
of infants in the intervention group was higher in all three
postnatal follow-ups. Anthropometric z-scores of the infants
in the intervention group were better than the control group.
We determined that the mother-infant attachment scores of
the mothers in the intervention group were better than the
control group.

Supplementary Information The online version contains
supplementary material available at https://doi.org/10.1007/s10916-
023-01942-3.

Acknowledgements We thanks to the women who participated in this
study.

Author Contribution Study conceptualization: CSO; Investigation:
CSO, KD; Data collection: CSO, KD; Statistical analysis: CSO; Ini-
tial draft preparation: CSO, KD; Review and editing: CSO All authors
read and approved submission of the final article. Correspondence:
Cigdem SARI OZTURK, Gazi University, Faculty of Nursing, Pediat-
ric Nursing Department, Ankara, Turkey

Funding The authors did not receive support from any organization
for the submitted work.

Data Availability The data that support the findings of this study are
available from the corresponding author upon reasonable request.

Declarations

Conflict of Interest The authors have no relevant fnancial or non-fnan-
cial conficts of interest to disclose.

Ethical Approval The study was reviewed and approved by the univer-
sity Institutional Review Board. The registration number of this study
on ClinicalTrials.gov is NCT05199298.

Informed Consent Informed consent was obtained from all individual
participants included in the study.

References

1. Khodakarami B, Golalizadeh Bibalan F, Soltani F, Soltanian A,
Mohagheghi H (2017) Impact of a counseling program on depres-
sion, anxiety, stress, and spiritual intelligence in pregnant women.
J. Midwifery Reproductive Health 5(2):858-866, DOI: https://
doi.org/10.22038/jmrh.2016.7755.

2. Gumussoy S, Celik NA, Giiner O, Kirath D, Atan SU, Kavlak O
(2020) Investigation of the relationship between maternal attach-
ment and breastfeeding self-efficacy and affecting factors in Turk-
ish sample. J Pediatr Nurs 54:¢53-e60, https://doi.org/10.1016/j.
pedn.2020.04.022.

3. Tseng JF, Chen SR, Au HK, et al (2020) Effectiveness of an
integrated breastfeeding education program to improve self-
efficacy and exclusive breastfeeding rate: A single-blind, ran-
domised controlled study. Int. J Nurs Stud 111:103770, https:/
doi.org/10.1016/j.ijnurstu.2020.103770.

4. Sari C, Altay N (2021) Effects of providing nursing care with
web-based program on maternal self-efficacy and infant health.
PHN 37(3):380-392, https://doi.org/10.1111/phn.12712.

5. Uzungakmak T, Goksin I, Ayaz-Alkaya S (2022) The effect of
social media-based support on breastfeeding self-efficacy: a ran-
domised controlled trial. Eur J Contracept Reprod Health Care

@ Springer


http://dx.doi.org/10.22038/jmrh.2016.7755
http://dx.doi.org/10.22038/jmrh.2016.7755
http://dx.doi.org/10.1016/j.pedn.2020.04.022
http://dx.doi.org/10.1016/j.pedn.2020.04.022
http://dx.doi.org/10.1016/j.ijnurstu.2020.103770
http://dx.doi.org/10.1016/j.ijnurstu.2020.103770
http://dx.doi.org/10.1111/phn.12712
http://dx.doi.org/10.1007/s10916-023-01942-3
http://dx.doi.org/10.1007/s10916-023-01942-3

44 Page 10 of 10

Journal of Medical Systems (2023) 47:44

10.

11.

12.

13.

14.

15.

27(2):159-165, https://doi.org/10.1080/13625187.2021.1946500

Liu Z, Yang Z, Xiao C, Zhang K, Osmani M (2021) An Investi-
gation into Art Therapy Aided Health and Well-Being Research:
A 75-Year Bibliometric Analysis. [JERPH 19(1):232, https://doi.
org/10.3390/ijerph19010232

Lonnberg G, Niemi M, Salomonsson B, et al (2021) Exploring
the Effects of Mindfulness-Based Childbirth and Parenting on
Infant Social-Emotional Development. Mindfulness 12(8):2009—
2020, https://doi.org/10.1007/s12671-021-01669-7.

Roy Malis F, Meyer T, Gross MM (2017) Effects of an antenatal
mindfulness-based childbirth and parenting programme on the
postpartum experiences of mothers: a qualitative interview study.
BMC Pregnancy Childbirth 17(1): 1-11, https://doi.org/10.1186/
$12884-017-1240-9.

Lee SL, Peng MSC (2017) The effects of group art therapy on
mothers of children with special educational needs, Art Ther
34(1):12—19.https://doi.org/10.1080/07421656.2016.1273697.
Veringa IK, de Bruin EI, Bardacke N, et al (2016) ‘I’ve Changed
My Mind’, Mindfulness-Based Childbirth and Parenting (MBCP)
for pregnant women with a high level of fear of childbirth and
their partners: study protocol of the quasi-experimental con-
trolled trial, BMC psychiatry 16(1):1-14, https://doi.org/10.1186/
$12888-016-1070-8.

Warriner S, Crane C, Dymond M, Krusche A (2018) An evalu-
ation of mindfulness-based childbirth and parenting courses
for pregnant women and prospective fathers/partners within
the UK NHS (MBCP-4-NHS). Midwifery 64:1-10, https://doi.
org/10.1016/j.midw.2018.05.004.

Malchiodi CA (2012) Handbook of Art Therapy, 2nd ed.The
Guilford Press.

Oner N, Le Compte A (1998) Siireksiz durumluk/siirekli kaygt
envanteri el kitabi. fstanbul: Bogazici University Press.

Kavlak O, Sirin A (2009) Maternal baglanma O6lg¢eginin Tiirk
toplumuna uyarlanmasi. Uluslararasi Insan Bilimleri Dergisi 6
(1):188-202.

Tokat MA, Okumus H, Dennis CL (2010) Translation and
psychometric assessment of the Breast-feeding Self-Efficacy
Scale—Short Form among pregnant and postnatal women in

@ Springer

16.

17.

18.

20.

21.

22.

Turkey, Midwifery 26(1):101-108, https://doi.org/10.1016/j.
midw.2008.04.002.

Joshi A, Amadi C, Meza J, Aguire T, Wilhelm S (2017) Evalu-
ation of a computer-based bilingual breastfeeding educational
program on breastfeeding knowledge, self-efficacy and intent
to breastfeed among rural Hispanic women, Int. J Med Inform
91:10-19. https://doi.org/10.1016/j.ijmedinf.2016.04.001.
Dhillon A, Sparkes E, Duarte RV (2017) Mindfulness-based inter-
ventions during pregnancy: A systematic review and meta-anal-
ysis. Mindfulness 28(6):1421-1437. doi:https://doi.org/10.1007/
s12671-017-0726-x.

Pan W, Gau ML, Lee TY, et al (2019) Mindfulness-based pro-
gramme on the psychological health of pregnant women.
Women Birth  32(1):e102-e109, https://doi.org/10.1016/j.
wombi.2018.04.018.

Dal NA, Giimiigsoy S, Saridogan E, Ozdemir C (2021) The effect
of pregnancy yoga on breastfeeding self-efficacy and prenatal
attachment: A semi-experimental study. Intern Med 3(3): 80-85.
DOTI:https://doi.org/10.5455/im.54333.

Shorey S, Ang L, Chee CYI (2019) A systematic mixed-studies
review on mindfulness-based childbirth education programs and
maternal outcomes. Nurs Outlook 67(6):696—706. https://doi.
org/10.1016/j.outlook.2019.05.004.

Shariat M, Abedinia N (2017) The effect of psychological inter-
vention on mother-infant bonding and breastfeeding, IJN 8(1):
7—15. DOL: https://doi.org/10.22038/ijn.2017.16673.1191.

World Health Organization. Breastfeeding ; (2022). https://www.
who.int/health-topics/breastfeeding#tab=tab_1. Accessed on 30
October 2022.

Publisher’s Note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with the
author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of
such publishing agreement and applicable law.


http://dx.doi.org/10.1016/j.midw.2008.04.002
http://dx.doi.org/10.1016/j.midw.2008.04.002
http://dx.doi.org/10.1016/j.ijmedinf.2016.04.001
http://dx.doi.org/10.1007/s12671-017-0726-x
http://dx.doi.org/10.1007/s12671-017-0726-x
http://dx.doi.org/10.1016/j.wombi.2018.04.018
http://dx.doi.org/10.1016/j.wombi.2018.04.018
http://dx.doi.org/10.5455/im.54333
http://dx.doi.org/10.1016/j.outlook.2019.05.004
http://dx.doi.org/10.1016/j.outlook.2019.05.004
http://dx.doi.org/10.22038/ijn.2017.16673.1191
https://www.who.int/health-topics/breastfeeding#tab=tab_1
https://www.who.int/health-topics/breastfeeding#tab=tab_1
http://dx.doi.org/10.1080/13625187.2021.1946500
http://dx.doi.org/10.3390/ijerph19010232
http://dx.doi.org/10.3390/ijerph19010232
http://dx.doi.org/10.1007/s12671-021-01669-7
http://dx.doi.org/10.1186/s12884-017-1240-9
http://dx.doi.org/10.1186/s12884-017-1240-9
http://dx.doi.org/10.1080/07421656.2016.1273697
http://dx.doi.org/10.1186/s12888-016-1070-8
http://dx.doi.org/10.1186/s12888-016-1070-8
http://dx.doi.org/10.1016/j.midw.2018.05.004
http://dx.doi.org/10.1016/j.midw.2018.05.004

	﻿The Effect of Mandala Activity and Technology-Based Breastfeeding Program on Breastfeeding Self-Efficacy and Mother-Infant Attachment of Primiparous Women: A Randomized Controlled Study
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Design
	﻿Participants
	﻿Randomization
	﻿Theoretical Framework
	﻿Data Collection
	﻿Descriptive Characteristics Form
	﻿Spielberger state-trait anxiety scale (STAI)
	﻿Maternal Attachment Scale
	﻿Infant and Breastfeeding Follow-Up Form
	﻿Postpartum Breastfeeding Self-Efficacy Scale


	﻿Intervention
	﻿Creating a Mandala and Technology-Based Breastfeeding Program
	﻿Implementation of the Mandala-Based Breastfeeding Program
	﻿Intervention Group
	﻿Control Group

	﻿Data Analysis
	﻿Ethical Considerations
	﻿Results
	﻿Descriptive Characteristics
	﻿State Anxiety Scale Scores, Postnatal Breastfeeding Self-efficacy Scale Scores, and Maternal Attachment in Primiparous Women
	﻿Nutritional Status of Infants
	﻿Growth Characteristics of Infants

	﻿Discussion
	﻿Limitations of the Study
	﻿Conclusion
	﻿References


