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INTRODUCTION

Abstract

OBJECTIVES: To determine the risk of difficulty in breastfeeding due to mode
of delivery and its associated factors in neonates.

STUDY DESIGN: Case-control study.

SETTING/DURATION OF STUDY: Department of Paediatrics, Com-
bined Military Hospital, Kharian, Jul 2022 to Mar 2023.
METHODOLOGY: This study was conducted on 384 mothers and their
neonates admitted to the NICU for any indication. Mothers who had a history of
breast surgery or irradiation, had a medical contraindication to breastfeeding or
neonates who had anatomical facial defects such as cleft lip/palate or those died
during admission were excluded. Enrolled participants underwent documentation
for maternal, pregnancy, birth and neonatal characteristics while the adequacy of
breast-feeding was assessed using the Infant Breast-Feeding Assessment Tool
(IBFAT) which was performed at 24-hours of life.

RESULTS: Our study showed that premature birth (aOR: 5.9, CI
95% 3.4 — 10.5, p<0.001), birth-weight <2500 g (@OR: 12.1, CI 95% 3.3 -
44.1, p<0.001), maternal body mass index (BMI) >29.9 kg/m* (aOR: 3.9, CI
95% 2.0 - 7.6, p<0.001), previous history of inadequate breast-feeding (aOR: 7.4,
CI95% 3.2 - 17.1, p<0.001), and APGAR score of <7 at ten minutes post-birth
(aOR: 8.7, C1 95% 2.7 — 27.2, p<0.001) where associated with an increased odds
of not being able to provide adequate breastfeed to neonates.

CONCLUSION: Factors associated with prematurity are associated with poor

breast-feeding in neonates.

A large proportion of neonates are admitted to
neonatal intensive care units (NICUs) within the
first hour of life in Pakistan." The World Health
Organization (WHO) recommends that breast
feeding be initiated as early as possible, preferably
within the first hour of birth.” Early breast-feeding is
a crucial aspect of newborn care, providing
numerous benefits to both the mother and infant.’
However, breastfeeding practices in the critical-care
settings, such as NICUSs, can be challenging due to
various factors that impact the initiation and
continuation of breastfeeding in such specialized
intensive care units, some of which include lack of
facilities for expression and provision of breast milk,

absence of support for maternal presence in NICUs
and the use of formula feeding, among others.*

Mode of delivery, whether vaginal or caesarean
section (C-section), is another factor that can affect
breastfeeding practices. C-section deliveries have
been postulated to be associated with a delay in
lactogenesis and reduced breast-feeding
initiation rates.” Additionally, infants born via C-

early

section are more likely to experience complications
that may require admission to a NICU, further
complicating breastfeeding practices in these critical
care unit.*” Moreover, mothers who are delivered via
Cssection have delayed mobility which may be
associated with delays in adequate breastfeeding.’
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Other factors may also come into play such as the
primary indication for admission in the NICU,
neonatal gender, previous maternal history of breast
feeding and parity.”"

In this study, we aimed to identify the factors that
impacted breastfeeding practices in the critical-care
setting i.e., NICUs, including the mode of delivery,
as well as other maternal and foetal factors.
Understanding the impact of these factors on early
initiation of breastfeeding in this setting will
determine whether they require correction and our
findings could inform the development of targeted
interventions to promote and support breastfeeding
in such seriously ill newborns, particularly for
mothers who deliver via C-section. This will help to
improve breastfeeding practices for already
vulnerable neonates which will help improve health
outcomes.

METHODOLOGY

This case-control study was conducted between Jul
2022 and Mar 2023 in the Department of
Paediatrics, Combined Military Hospital, Kharian
on 384 mothers and their neonates who had just
been delivered and admitted in the NICU, after
receiving informed, written consent from them for
inclusion in the study. The participants were
selected via non-probability, consecutive sampling.
The WHO sample size calculator was used to
calculate the sample size keeping a confidence level
(1-a) of 95%, an absolute precision (d) of 0.05, and
an anticipated population proportion (P) of 0.514,
which was the proportion of neonates who received
adequate breastfeeding during admission in the

NICU, from Sokou et al."

Inclusion Criteria: All newborns of both genders,
and their mothers, who were admitted to the NICU
for any indication were included.

Exclusion Criteria: Mothers who had a history of
breast surgery, breast irradiation, or who had a
medical contraindication to breastfeeding (such as
viral infections), or neonates who had anatomical
facial defects such as cleft lip/palate or those died
during admission were excluded.

Once enrolled in the study, all patients underwent
documentation for maternal, pregnancy, birth and
neonatal characteristics. Neonates’ breast feeding
was assessed using the Infant Breast-Feeding
Assessment Tool (IBFAT) and a score of 12 was
determined to be indicative of adequate breast-

feeding."” This assessment was performed at 24-
hours of life. Patients who had inadequate feeding
were considered cases, while those with adequate
feeding were grouped into controls. Appropriate
skin-to-skin contact was defined as the placement of
the dried, naked neonate prone on the mother's
bare chest, with a blanket covering, till the
completion of first breastfeed.”

Data was analyzed using the Statistical Package for
the Social Sciences (IBM SPSS Statistics for
Windows version 26, IBM Corp; Armonk, USA).
Mean/standard deviation or median/interquartile
range was calculated for quantitative variables
specifically gestational age at birth, birth-weight,
current maternal age, parity and body mass index
(BMI), APGAR score at birth and ten minutes post-
birth. Qualitative variables like gender, mode of
delivery, whether the neonate was born pre-term,
indication for admission in NICU, whether breast-
feeding was adequate or not, whether mother had
previously had adequate breastfeeding were
recorded in terms of frequency and percentage.
Adjusted odds ratios were calculated to determine
the odds of various variables with occurrence of
adequate breastfeeding, with logistic regression.

RESULTS

Our study sample was composed of 384 mothers
and their newborn children who had a mean
gestational age at birth of 36.03 + 2.10 weeks. A total
number of 181 (47.1%) neonates were born before
the completion of term in our sample. Males formed
a slight majority in our study sample: 226 (58.9%).
A majority of 273 (71.1%) were delivered per
vaginum, while 111 (28.9%) required caesarean
sections. The mean weight at birth was 3099.07 +
422.96 g. The mothers in our study sample had a
mean age of 28.24 £ 5.59 years, their mean BMI was
28.37 + 2.42 kg/m’, while their mean parity was
1.91 £ 0.79. A total of 208 (54.2%) mothers had a
past history of adequate breast feeding, 46 (12.0%)
had documented issue during previous births while
breast feeding, while 130 (33.8%) did not have any
history as it was their first pregnancy with a live birth.
The mean APGAR score at birth was 7.17 + 1.28,
which improved to 8.29 + 1.35 at ten minutes post-
birth. The majority of patients were admitted for
sepsis: 193 (50.3%), followed respiratory distress
syndrome: 88 (22.9%), while a total of 58 (15.1%)
suffered from birth asphyxia, and prematurity and
meconium aspiration syndrome accounted for 40

(10.4%) and 5 (1.3%), respectively. A total of 187
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(48.7%) women had adequate breast-feeding in our
study. Table-I shows the patient characteristics and

study results, distributed according to neonatal
gender.

Table-l. Patient characteristics/study results according to neonatal gender (n=384)

Variable Male (n=226) Female (n=158)
Gender 226 (58.9%) 158 (41.1%)
Gestational Age at Birth (weeks) 36.04 +2.18 36.01 + 1.98
Premature Births 106 (46.9%) 75 (41.5%)
Mode of Delivery

Per Vaginum 161 (71.2%) 112 (70.9%)
Caesarean Section 65 (28.8%) 46 (29.1%)
Birth-Weight (g) 3096.32 + 434.21 3103.01 + 407.66
Maternal Age (years) 25.16 + 4.84 32.65 + 3.08
Maternal Body Mass Index (kg/m?) | 27.34 + 2.41 29.85 £ 1.49
Parity 1.79 £ 0.85 2.08 + 0.66
Previous History of Adequate Breast Feeding

Yes 96 (42.5%) 112 (70.9%)
No 29 (12.8%) 17 (10.8%)
Not applicable 101 (44.7%) 29 (18.3%)
APGAR score at Birth 7.22 +1.29 7.09 + 1.27
A.PGAR score at Ten Minutes Post- 832 + 1.34 8.24 + 1.37
Birth

Indication for Admission in Neonatal Intensive Care Unit

Prematurity 25 (11.1%) 15 (9.4%)
Respiratory Distress Syndrome 53(23.4%) 35(22.2%)
Sepsis 113 (50.0%) 80 (50.6%)
Birth Asphyxia 32 (14.2%) 26 (16.5%)
Meconium Aspiration Syndrome 3 (1.3%) 2 (1.3%)
Adequate Breast-Feeding 100 (44.2%) 87 (55.1%)

Table-II showed the adjusted odds ratios for various
factors in the development of poor adequacy of
breastfeeding. Our study showed that premature
birth, low birth-weight, maternal obesity, previous
history of inadequate breastfeeding and APGAR
score of less than seven at ten minutes post-birth
were associated with an increased odds of not being

able to provide adequate breastfeed to neonates,
while male neonatal gender, caesarean section,
maternal age less than 30 years, a parity of less than
two and an APGAR at birth of less than seven did
not appear to have any effect on adequacy of breast-
feeding.

Table-11. Adjusted odds ratios for various factors with adequacy of breast-feeding

Variable Adjusted Odds Ratio pvalue

Premature Birth 5.9(CI195% 3.4 - 10.5) <0.001

Male Gender 0.9 (C195% 0.5 - 1.8) 0.841

Caesarean Section 0.9 (CI195% 0.5 - 1.6) 0.705

Birth-Weight <2500 g 12.1 (CI195% 3.3 - 44.1) <0.001

Maternal Age <30 years 1.7(CI195% 0.8 - 3.4) 0.176
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Maternal BMI >29.9 kg/m* 3.9 (CI95% 2.0 - 7.6) <0.001

Parity <2 0.9 (C195% 0.4 - 2.2) 0.902

History of inadequate Breast-Feeding 7.4 (C195% 3.2 - 17.1) <0.001

APGAR at Birth <7 0.9 (CI195% 0.5 - 1.5) 0.584

APGAR at Ten Minutes <7 8.7(C195% 2.7 - 21.2) <0.001
DISCUSSION

This study aimed to investigate the impact of mode
of delivery and other maternal and neonatal factors
on breastfeeding outcomes in a NICU setting, and
our study determined that a number of different
maternal and neonatal factors are associated with
inadequacy of breastfeeding, which are hitherto
described in some detail.

Approximately half of our study sample was born
before the completion of term, with birth before
completion of thirty-seven weeks of gestation
associated with an increased risk for occurrence of
inadequate breast-feeding, (aOR: 5.9, C1 95% 3.4 -
10.5, p<0.001). This is in keeping with existing
studies on the subject such as Hackman et al, who
reported that Full-term neonates had a higher
chance of having adequate breast-feeding compared
to late preterm newborns (OR: 0.4, CI 95% 0.2 -
0.6; p<0.001), as well as early term neonates (OR:
0.7, C195% 0.6 - 0.9, p=0.038)."” This finding was
also seen in Zukova et al, who noted that the more
premature the neonate the higher the risk of
occurrence of inadequate breast-feeding.'®

There did not appear to be a difference between
male and female neonatal gender in terms of
adequacy of breastfeeding, with males having an
aOR of 0.9 (CI 95% 0.5 - 1.8, p=0.841) in the
current study. Ikonen et al reported that while male
neonatal gender was associated with late expression
of breast milk, there was no association with
inadequacy, which was in agreement with our
study.”” Conversely, Goyal et al reported that female
neonates tended to have a higher risk for the
development of inadequate breasting feeding in
their study sample.'® We believe this was likely due
to cultural and social circumstances related to the
birth of females in the society in which the latter
study was carried out rather than a true reflection of
the effect of neonatal gender on breast-feeding.
Our study showed that neonates delivered via
caesarean section did not appear to have an

increased risk for the development of problems
during breast-feeding, (aOR: 0.9, CI1 95% 0.5 - 1.6,
p=0.705). Our results were in keeping with existing
studies on the subject such as Martin et al, who
reported that there was no difference in breast-
feeding outcomes between mothers who were
delivered vaginally and those who were delivered by
caesarean section, both in the short- and long-term,
a conclusion shared by Zanardo et al."”*® Conversely,
Hoang-Nguyen et al reported that mothers who had
received caesarean sections had lower rates of
initiation of breast-feeds, and were more likely to
problems breastfeeding in the longterm.” We
believe this discrepancy may have risen secondary to
differences in racial characteristics between the
populations studied, which has been
previously documented to have an effect on the
adequacy of breastfeeding.”?

In the current study, neonates who weighed less
than 2500 g at birth had a higher risk of
developing inadequate breast-feeding, (aOR: 12.1,
CI 95% 3.3 - 44.1, p<0.001), in the intensive care
setting. Campbell et al also reported that patients
who had low birth-weights had a lower frequency of
initiating early breastfeeding, of ever initiating
breast-feeding and of maintaining long-term breast-
feeding compared to their normal birth-weight
counterparts.”’

Our study showed that obese mothers appeared to
have a higher risk for the development of
inadequate breast-feeding in the current study (aOR:
3.9,CI95% 2.0 - 7.6, p<0.001). Perez et al reported
that obese mothers were more likely to not be
exclusively breast-feeding their neonate at the time
of discharge, with a common complaint being a
difficult for the neonate to latch properly in obese
mother compared to non-obese ones, (OR: 2.8, CI
95% 1.3 - 6.1),” which was in keeping with our
study.

various
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Lastly, a low APGAR score at birth did not appear
to be associated with an increase in risk of
development of inadequate breast-feeding (aOR: 0.9,
CI 95% 0.5 - 1.5, p=0.584), however, a persistently
low score at ten minutes was associated with this
risk , (aOR: 8.7, C195% 2.7 - 27.2, p<0.001), in the
current study. Heidarzadeh et al also reported that
low early APGAR scores did not appear to have any
effect on the adequacy of breastfeeding in their
study, which was in accordance with our results,?
while Lau et al so reported that an APGAR score of
greater than 7 was associated with better outcomes
in terms of breastfeeding in their study sample,

(p=0.024).

STUDY LIMITATIONS

Our study sample was selected via consecutive, non-
probability sampling, which may have resulted in
bias during selection. Secondly, our study did not
take into account maternal willingness or preference
for breastfeeding, which may have produced
confounding in our results. Moreover, our list
variables was not exhaustive; additional factors such
as maternal diet, genetics, and environmental
factors may be present that could be associated with
an effect on breast-milk production which were not
included in our research and may have affected our
results. The findings of this study may not be
generalizable to other populations as we looked at
neonates that were nursed in the NICU in a single
tertiary care hospital, which drew its study sample
from the wards of military personnel. Lastly, while
our study established association between certain
factors and the occurrence of inadequate breast-
feeding, further research is required to determine
causality.

CONCLUSION

Maternal factors such as obesity and a past history
of being unable to establish adequate breast-feeding
and neonatal factors such as premature birth, low
birth-weight, and a low APGAR score have a positive
association with the inability to develop adequate
breast feeding in the neonatal intensive care unit in
our study. Identifying such cases in advance and
instituting preventive measures, or initiating
alternative modes of feeding may prove paramount
in improving the outcomes of such cases in terms of
morbidity and mortality, and such interventions
should be the subject of future research.
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