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ABSTRACT

Objective: The purpose of this study is to analyze the relationship between perceived breast milk supply and breastfeeding self-efficacy among mothers whose
newborns were hospitalized in the neonatal intensive care unit (NICU).

Methods: Designed as an analytical and cross-sectional study, this study was performed from March 2021 to May 2022 with 237 mothers in Tirkiye. A Mother—Infant
Information Form, the Breastfeeding Self-Efficacy Scale (BSES), and the Perception of Insufficient Milk (PIM) Questionnaire were used in the collection of data. The
Shapiro—Wilk test, kurtosis and skewness coefficients, t-tests, analysis of variance, post hoc tests, Pearson’s correlation analysis, and linear regression analyses were
used in statistical analyses.

Results: In our study, being older, having high levels of education, having a high-level income, having a planned pregnancy, and having a vaginal delivery influenced
breastfeeding self-efficacy and perceptions of breast milk sufficiency. The breastfeeding self-efficacy levels and breast milk sufficiency perceptions of the participants
were also positively affected by receiving breastfeeding training, breastfeeding the newborn in the first 24 hours after birth, having a long-term breastfeeding plan,
and feeding the newborn exclusively with breast milk. The mean BSES and PIM scores of the participants were 58.97 + 11.11 and 39.15 + 10.39, respectively. It was
also found that 66.7% of the participants believed they produced enough breast milk to feed their newborns. A statistically significant strong positive relationship
was found between breastfeeding self-efficacy and perceptions of breast milk sufficiency (r=0.854, P=.000). The independent variable of breastfeeding self-efficacy
accounted for 72.8% of the total variance in the dependent variable of perceptions of sufficient milk (R>=0.728).

Conclusion: In this study, mothers whose newborns were hospitalized in the NICU were found to have above-average breastfeeding self-efficacy levels and breast
milk sufficiency perceptions. In addition, it was found that as the level of breastfeeding self-efficacy of the mothers and their perception of the sufficiency of breast
milk increased.
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Introduction

For baby nutrition, exclusively breast milk is recommended for the first 6 months. Infants receive complementary foods after the first 6 months
and continue to be breastfed until at least 2 years of age or longer to start them on a healthy life.” At the global level, the World Health Organization
(WHO) aims to increase the rate of exclusive breastfeeding for the first 6 months to 70% by 2030. Despite these recommendations, the rate of
exclusive breastfeeding for the first 6 months is only 48% worldwide.? The region with the highest rate of exclusive breastfeeding for the first 6
months (60%) is South Asia, while the region with the lowest rate (26%) is North America. In Tuirkiye, the rate of exclusive breastfeeding for the first
6 months is 40.7%.°

It was scientifically proven that breast milk had nutritional, immunological, social, and cultural benefits for the mother, newborn, and society.
In a systematic review, it was reported that newborns who exclusively had breast milk had a higher survival rate than those who were not fed
with breast milk or those who were partially fed with it.* There is strong evidence that breast milk protects newborns against diseases and
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infections such as diarrhea, respiratory infections, and necrotizing
enterocolitis. It is also emphasized that breast milk increases chil-
dren’s intelligence levels and protects children against diabetes and
obesity. Breastfeeding for over 12 months reduces the risk of breast
and ovarian cancer in women.®

Breastfeeding is a phenomenon influenced by socio-cultural structure.
The mother’s age, education level, employment status, and ethnic ori-
gin are among the sociodemographic factors that affect breastfeeding.”
In a recent systematic review, it was stated that low sociodemographic
and economic status was associated with the perception of insufficient
milk (PIM).?

Perceptions of breastfeeding self-efficacy (BSE) determine the mother’s
breastfeeding thoughts, her breastfeeding preferences, the efforts to
be made by her for breastfeeding, her power to cope with emerging
obstacles, and her skills in continuing breastfeeding. The success of
mothers in their previous breastfeeding experiences, their status of
seeing others breastfeeding, the support of their families, friends, and
breastfeeding consultants, and their psychological state affect their
success in breastfeeding their newborn newborns.? In the relevant
literature, it was shown that exclusive breastfeeding enhanced the
mother’s BSE."*1"

The PIM of mothers affects their decisions to continue or cease breast-
feeding. The main reason mothers stop breastfeeding is the belief that
they are not producing enough milk. Perception of insufficient milk is
not generally associated with the actual sufficiency of women’s breast
milk supply. By exploring the topic of PIM, barriers to breastfeeding
can be eliminated.'>" In a systematic review, it was put forward that
strong BSE reduced the mother’s PIM and extended her breastfeeding
period.™

This study is different from other studies in the literature'' in that
it revealed PIM and BSE in mothers whose babies were hospital-
ized in the neonatal intensive care unit (NICU) during a period when
coronavirus disease-19 (COVID-19) measures were restrictive. Due to
COVID-19 policies, mothers were unable to bond with their babies,
and breastfeeding was limited. With this feature, the results of the
study will contribute to the literature by shedding light on the rela-
tionship between mothers’ BSE and milk perceptions during the pan-
demic period.

The purpose of this study is to evaluate the relationship between PIM
and BSE levels of mothers whose newborns were hospitalized in the
NICU.

Research Questions

1. What are the BSE and PIM of mothers whose newborns are hospi-
talized in the NICU, and what are the factors associated with their
BSE and PIM?

2. Isthere a statistically significant relationship between the BSE and
PIM?

Methods

Study Design
This is a descriptive, correlational, and cross-sectional study.

Sampling

The study’s population included mothers whose newborns were hos-
pitalized in the NICU of a Training and Research Hospital in Istanbul,
Turkiye, between March 2021 and May 2022. The study participants
were Turkish mothers who met the case selection criteria and vol-
unteered. The G*Power (v3.1.9) program was utilized to determine

the minimum sample size necessary for the study. According to the
information obtained from the reference study and assuming a small-
sized effect is observed (Cohen’s d=0.19), the calculation resulted in
a required sample size of 237 participants, with an effect size of 0.19,
power of 0.80, and an « value of 0.05."

Mothers whose newborns had a gestational age above 37 weeks, were
fed orally, and were hospitalized in the NICU for a minimum of 5 days,
and who volunteered to participate in the study were included in the
sample. Mothers of newborns who had a congenital anomaly and for
whom breast milk was contraindicated, as well as mothers who suf-
fered from hearing, speech, or cognitive barriers, were excluded from
the sample.

Problems related to the immature neurodevelopmental and digestive
systems of preterm infants (problems with sucking and swallowing,
etc.), as well as preeclampsia, diabetes, and chronic and mental ill-
nesses that may occur in mothers of preterm infants, can be additional
barriers to breastfeeding.” In this study, the inclusion of term neo-
nates was planned in order to more clearly determine the relationship
between Breastfeeding Self-Efficacy Scale (BSES) and PIM and to reduce
confounding factors.

In the NICU, mothers are admitted to the clinic 4 times a day to feed
their babies. However, mothers were admitted to the clinic once a day
for feeding due to COVID-19 precautions during the period of study
data collection. Mothers were primarily encouraged to breastfeed and
supplemented their babies with formula when necessary. The new-
borns in the sample group were fed breast milk 8 times a day, every
3 hours, and formula as needed.

Data Collection Tools
Data were collected using a Mother—-Newborn Information Form, the
BSES, and the Perception of Insufficient Milk Questionnaire.

Mother—Newborn Information Form

The form prepared in light of the relevant literature comprised 2 parts
that were designed to collect information about the mother and the
newborn.'®2" The part about the mother had 15 questions, and the
part about the newborn had 6 questions, constituting a total of 21
questions. The questions in the form collected information about the
mother’s descriptive, obstetric, and breastfeeding characteristics, as
well as the newborn’s age, sex, weight, and other characteristics.

Breastfeeding Self-Efficacy Scale

The BSES was developed by Dennis in 1999, and the short version was
published in 2003.% In 2008, Alus Tokat and colleagues conducted a
study to evaluate the validity and reliability of the Turkish version. The
scale consists of 5 points in a Likert-type format, with scores ranging
from 14 to 70. A higher score indicates that the mother has a higher
level of self-efficacy in breastfeeding. The Cronbach «a coefficient for
the Turkish validity and reliability study was 0.86."7 In our study, it
was 0.95.

Perception of Insufficient Milk Questionnaire

McCarter-Spaulding and Kearney' developed the PIM Questionnaire
to determine how mothers perceive the sufficiency of the supply of
their breast milk. Gokceoglu and Kiiciikoglu performed a reliability
and validity study in Turkish for the PIM Questionnaire, which has 6
items. The scale includes a question asking if the mother believes her
breast milk supply is sufficient. This item is dichotomously answered
as “yes” or “no.” The first item is not included in the calculation of the
total PIM score. The minimum and maximum PIM scores are 0 and
50. A high score shows that the mother perceives that the supply of
her breast milk is sufficient. In the reliability and validity study of PIM
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in Turkish, it was found to be 0.82." In this study, this coefficient was
calculated as 0.95.

Data Collection

Data were collected through face-to-face interviews. The purpose of
the study was explained to mothers who met the inclusion criteria,
and informed consent was obtained. Next, the Mother—Newborn
Information Form, BSES, and PIM were administered to the partici-
pants. On average, it took each participant 20 minutes to fill out the
data collection tools.

Ethical Considerations

The study was approved by the Ethics Committee of the University
of Health Sciences (Approval no: 20/452, Date: November 20, 2020).
Permission to include BSES and PIM was obtained from the authors
who conducted reliability and validity studies of the scales in Turkish.

Statistical Analysis

The Statistical Package for Social Sciences version 25.0 software (IBM
Corp.; Armonk, NY, USA) was used in the analysis of the collected data.
Frequency and percentage analyses were utilized in the analysis of the

descriptive characteristics of the participants, while mean and stan-
dard deviation statistics were used in the analysis of their BSES-SF and
PIM scores. Whether the data had a normal distribution was checked
with the Shapiro—-Wilk test and kurtosis—skewness coefficients. It was
found that the data were normally distributed. The BSES-SF and PIM
scores of the participants were analyzed using the t-test, one-way
analysis of variance (ANOVA), and post hoc tests (Tukey, LSD) methods.
Relationships between BSES-SF and PIM scores were examined using
Pearson’s correlation analysis and linear regression analysis methods.

Results

The majority of the participants were aged 25-32 years (49.8%), had
low levels of education (47.3%), were not working (83.1%), and defined
their income levels as medium (72.6%). Significantly higher BSES-SF
and PIM scores were found among the participants who were aged
25-32 years, those who were university graduates, those who were
working, and those who had high levels of income (Table 1).

Similarly, the participants who had planned pregnancies, those
who had vaginal deliveries, those whose newborns were admitted

Table 1. Descriptive Characteristics and Mean BSES-SF and PIM Scores of the Participants

Descriptive Characteristics N BSES-SF PIM
Age (Years) Mean * SD F P Mean * SD F P
18-25 50 52.00 = 12.04 33.34 £10.45
25-322 118 61.83 +9.04 41.64 £ 8.64
33-39° 52 60.03 + 11.26 10.881 .000 39.69 £ 11.379 8.404 .000
40 or older* 17 56.29 + 12.32 2>3>4>1 37.35+12.04 2>3>4>1
Education level Mean + SD F P Mean + SD F P
Primary—secondary school’ 112 54.92 £ 11.95 35.652 + 11.450
High school 2 83 61.31+9.94 .000 41.313 £9.084 .000
University 3 42 65.14 + 5.56 18.040 3>2>1% 44.238 +5.759 14.685 3>2>1%
Employment status Mean £ SD t P Mean £ SD t P
Working 40 62.300 £ 8.951 41.350 + 9.264
Not working 197 58.294 £ 11.403 2.093 .017 38.711 £ 10.581 1.467 144
Income status Mean £ SD F P Mean £ SD F P
Income below expenses’ 43 55.767 +12.987 35.861 + 12.202
Income equaling expenses? 172 58.919 +10.819 .003 39.285 + 9.907 .005
Income above expenses’ 22 65.636 £ 5.465 5.989 3>2>1% 44.591 + 8.063 5.368 3>2>1%
Had a planned pregnancy Mean + SD t P Mean + SD t P
Yes 137 62.051 £ 9.144 41.920 £+ 8.825
No 100 54.750 £+ 12.182 5.271 .000 35.370 £ 11.215 5.029 .000
Number of children Mean + SD F P Mean + SD F P
1 66 57.455 + 11.391 38.394 £9.938
2 102 60.814 £ 10.664 40.804 + 10.124
3 44 59.136 £ 9.483 2.368 .071 37.750 = 10.280 1.638 181
4 or more 25 55.160 £ 13.686 36.920 +12.383
Mode of delivery Mean + SD t P Mean + SD t P
Vaginal delivery 101 61.327 £9.901 41.495 + 9.382
C-section 136 57.221 £ 11.664 2.855 .004 37.419 +£10.804 3.035 .002
Cause of the newborn’s hospitalization in the NICU Mean * SD F P Mean * SD F P
Hyperbilirubinemia’ 66 61.742 £ 9.481 42.864 + 8.539
Endocrine problems? 18 55.333 +11.438 34.500 + 10.815
Problems arising from the perinatal period* 15 59.733 + 8.464 41.333 +8.243
Dehydration* 16 50.688 £ 14.041 2.178 .034 32.813 £12.713 2.832 .005
SGA® 26 58.269 £ 11.790 38.654 +9.169
Respiratory problems® 71 58.817 £ 11.102 38.127 £ 11.217
Infection’ 25 59.720 + 11.560 38.720 = 11.458
1>3>5>7>6 * 1>3>6>7>5> *
>2>4 2>4

F=one-way ANOVA, t=t-test, P < .005, *post hoc (Tukey, LSD)
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Table 2. Breastfeeding Characteristics and Mean BSES-SF and PIM Scores of the Participants

Breastfeeding Characteristics N BSES-SF PIM
Has breastfeeding experience Mean + SD t P Mean + SD t P
Yes 167 59.491 + 11.072 39.587 +10.313
No 70 57.729 + 11.191 1.114 .266 38.129 + 10.606 0.985 326
Has received breastfeeding education Mean * SD t P Mean + SD t P
Yes 135 63.785 £ 7.571 43.096 * 8.080
No 102 52.598 + 11.854 8.839 .000 33.941 +£10.857 7.444 .000
Has received education about breast milk Mean + SD t P Mean + SD t P
Yes 152 62.204 £ 8.793 41.428 £9.118
No 85 53.188 + 12.459 6.491 .000 35.094 £ 11.330 4.693 .000
Breastfed the newborn Mean + SD F P Mean + SD F P
Immediately after birth! 67 65.851 £ 5.970 45164 + 5.192
In the first 60 minutes? 39 59.359 + 9.847 39.333 +9.683
In the first 61 minutes or later® 55 51.964 + 12.967 20.076 .000 34.818 £ 11.279 13.749 .000
After the first 24 hours* 76 57.776 + 10.355 36.908 £ 11.238
1>2>4>3 1>2>4>3
Plans to breastfeed for... Mean + SD F P Mean + SD F P
6 months’ 39 51.564 + 11.616 31.667 = 11.536
7-12 months? 46 48.630 = 9.943 30.739 £ 7.298
13-18 months® 11 58.455 + 8.190 48.948 .000 37.909 £ 11.441 41.364 .000
18 months or longer* 141 64.433 £ 7.383 4>3>1>2 44.071 £ 7.508 4>3>1>2
Regularly brings breast milk to the NICU Mean £ SD t P Mean £ SD t P
Yes 215 60.154 £ 10.440 40.470 = 9.589
No 22 47.409 = 11.083 5.423 .000 26.318 £ 9.388 6.606 .000
Thinking of feeding the newborn exclusively Mean £ SD t P Mean £ SD t P
with breast milk
Yes 140 65.450 £ 5.764 45.329 + 5.056
No 97 49.619 +10.290 -15.109 .000 30.247 £ 9.649 15.658 .000

to the NICU for hyperbilirubinemia, and those who had received
breastfeeding education had significantly greater BSES and PIM
scores (Tahle 1). Moreover, significantly higher BSES and PIM scores
were observed among the participants who started breastfeeding
immediately after delivery, those who planned to breastfeed their
newborns for 18 months or longer, those who brought breast milk
to the NICU, and those who exclusively breastfed their newborns
(Table 2).

On the other hand, the number of the participant’s living, their breast-
feeding experience, and their newborn’s sex had no statistically signifi-
cant relationship to their BSE or perceptions of sufficient milk (PSM)
supply (P> .05, Tables 1 and 2).

The mean BSES and PIM scores of the participants were 58.97 + 11.11
and 39.15 * 10.39, respectively (Table 3). Thus, the participants had
above-average BSE and PSM levels. It was also found that 66.7% of the
participants answered yes to the first question of PIM, “Do you believe
that you produce enough milk to feed your newborn?”

A statistically significant strong positive relationship was identi-
fied between the BSES and PIM scores of the participants (r=0.854,
P=.000; Table 3).

The independent variable of BSE accounted for 72.8% of the total
variance in the dependent variable of PSM (R?=0.728). Higher BSE

Table 3. Results of the Correlation Analysis Between the Mean BSES-SF and
PIM Scores of the Participants

Mean * SD; N=237
BSES-SF 58.97 = 11.11 r 0.854*
PIM 39.15+£10.39 P .000
*r=Pearson’s correlation coefficient, P < .005

levels among the participants corresponded to higher levels of PSM
(8=0.799, Table 4).

Discussion

The purpose of this study was to evaluate the relationship between
the BSE and PSM of mothers whose newborns were hospitalized in the
NICU. In our study, the mean BSE score (58.97 + 11.11 points) and PSM
score (39.15 £ 10.39 points) of the participants were above average.

Breastfeeding self-efficacy means in this study were similar to the lit-
erature. In a study conducted per week?’, BSE averages were 57.00 +
12.1 points. In another study,?' the mean BSE was 58.62 points. In an
intervention study conducted in Sweden,” the mean BSE was 58.9 +
7.9 points in the experimental group and 58.1 + 10.4 points in the
control group. In a study from Turkey, it was stated that the average
BSE score was 46.98 £ 14.65 points.

A study® reported a PSM score of 31.67 + 10.91. Another study by
Yilmaz et al** investigated the effect of kangaroo care on PSM. The
experimental group had a PSM score of 46.60 + 3.40, while the con-
trol group had a score of 30.17 = 11.37. In this study, the PSM score
was 39.15 + 10.39, slightly higher than the means reported in the
literature.?>%

In the literature,®2* the sample was mostly taken from mothers who
were with their babies. In this study, mothers were separated from
their babies due to hospitalization in the NICU. Due to the pandemic,
mothers were only able to contact their babies once a day. Despite this
limited contact, the fact that mothers’ BSE and PSM scores are similar
to the literature suggests that mothers have good social support.

A strong correlation of 72.8% was found between BSE and PSM in our
study. In a recent study,? the relationship was reported as 86.6%. Other
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Table 4. Results of the Regression Analysis on the Effects of Breastfeeding Self-efficacy on Breast Milk Supply Sufficiency Perceptions

Dependent Variable Independent Variable S t P F Model(p) R?
Breast milk supply sufficiency Constant —-7.970 —4.182 .000 632.996 0.000 0.728
perceptions Breastfeeding self-efficacy 0.799 25.159 .000

R?, linear regression analysis; P < .005.

studies in the literature also indicate a significant relationship.'**
Mothers with high BSE perceive themselves as successful and believe
that they produce sufficient milk for their baby.

Having low BSE and PSM are among the main causes of early breast-
feeding cessation and starting to give the newborn supplementary
food in the early period.">"32*2 Although physiological, psychological,
and social factors influence PSM, the most important factor is BSE.
Mothers with high BSE levels believe that they will produce enough
breast milk to satisfy their newborns."

The majority of the participants in our study (67.5%) believed that they
produced enough breast milk to feed their newborns. The participants
with high BSE also perceived their breast milk supply to be more suffi-
cient. Our results were consistent with the relevant literature. If moth-
ers believe that they produce enough breast milk for their newborns,
their BSE increases.''* A mother’s BSE and PSM can be changed and
improved through practices such as educational activities and persua-
sion efforts.

Furthermore, in our study, BSE and PSM levels were relatively sig-
nificantly higher among participants who were aged 25-32, those
with university degrees, those who were employed, and those with
high levels of income. It has been stated that mothers who have uni-
versity education have higher rates of maintaining exclusive breast-
feeding.>” High levels of education are effective as they enable
mothers to have higher levels of information on breastfeeding and
breast milk production. These mothers also have easier access to
information, and they acquire better skills in reaching supportive
resources.'>*

Besides, in our study, the participants who were working had higher BSE
and PSM than those who were not working. Similarly, the participants
with high levels of income had higher BSE levels and PSM than those
who had medium-level and low-level income. Contrary to the results
of our study, it was suggested that breastfeeding rates are lower among
working mothers.’? Having no economic concerns and continuing to
enjoy the social environment in working life may have had a positive
psychological effect on the participants who were working and had
high levels of income. Additionally, the results in our study may have
been positively affected by Turkiye’s policies regarding breastfeeding.
Under these policies, new mothers are allowed 10 weeks of maternity
leave, half-day breastfeeding breaks during the first six months, one-
hour breastfeeding breaks during the second 6 months, with the possi-
bility of a flexible work schedule.? Breastfeeding rooms, breastfeeding
breaks, and workplace policies to raise and support breastfeeding
awareness can enable mothers to continue breastfeeding.

Moreover, in our study, the participants whose pregnancies were
planned and those who had vaginal deliveries had higher BSE and
PSM. It was also found that the participants whose newborns were
hospitalized in the NICU due to hyperbilirubinemia and those who
received breastfeeding education had higher levels of BSE and PSM.
These results suggested that these participants were prepared for
breastfeeding in the prenatal period, were willing to breastfeed their
newborns, and were likely to continue breastfeeding for a long period.
Our results were consistent with those in the relevant literature.?-*
Making an early decision about breastfeeding enables mothers to

acquire information on breastfeeding in the early period and succeed
in breastfeeding.>'

Furthermore, in our study, we found that the participants who fed
their newborns exclusively with breast milk, those who aspired to
breastfeed their newborns for a long period, and those who regularly
brought breast milk to the NICU had higher BSE levels. These moth-
ers also had higher PSM levels. Similarly, a positive relationship was
reported between supplementing breast milk with baby formula and
PIM.™

We found that the participants who thought of feeding their newborns
with breast milk for 18 months or longer and those who started to
breastfeed their newborns early had higher mean BSES-SF and PIM
scores. In parallel with our study, it was stated that planning to breast-
feed for a long duration? and starting to breastfeed early*? increased
the feeling of breastfeeding success in mothers. Accordingly, this
affected the BSE levels and PSM of mothers positively.

Surprisingly, we determined that having breastfeeding experience and
having another child were not significantly associated with BSE or PSM.
This result was contrary to the study conducted by De Roza et al’?,
whereas it was in a similar vein to the result reported by Otsuka et al,*
who found that multiparous mothers who fed their newborns with
breast milk for less than 3 months had low BSE levels. As mentioned
in the theory and studies on breastfeeding, unsuccessful breastfeeding
experiences negatively affected BSE and PSM.>* In such circumstances,
health workers may think that multiparous mothers have previously
received breastfeeding education. Therefore, they may be less inclined
to provide sufficient breastfeeding education and support for mul-
tiparous mothers.” Breastfeeding education and support should be
offered to all women regardless of their parity.

Study Limitations and Strenghts

The results of this study are limited to the data collected from 237
mothers whose newborns were hospitalized in the NICU of a research
and training hospital in Tiirkiye. They are also limited to the items and
questions in the data collection forms.

Researchers faced challenges collecting data during the COVID-19
pandemic due to prolonged data collection processes caused by safety
precautions. Another limitation of this study was the lack of data on
factors such as social support, newborn weight gain, and postnatal
depressive symptoms, which may affect breastfeeding success.

The stay of their newborns in the NICU for a long period (@ minimum
of 5 days) may have increased the participants’ self-confidence, as
well as their confidence in the researchers. This may have eliminated
a potential selection bias, leading to the more likely participation of
mothers with higher BSE levels.

Conclusion

In this study, mothers whose newborns were hospitalized in the
NICU were determined to have above-average BSE and PSM. We also
observed that as BSE among the mothers increased, they were more
likely to perceive their PSM. Efforts such as receiving breastfeeding
education and starting to breastfeed early improve BSE, PSM, and raise
breastfeeding rates. The findings of this study will serve as a basis for
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the improvement of breastfeeding interventions and identification of
the breastfeeding characteristics of mothers.
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