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Abstract

Background: Mothers of very low birth weight (VLBW) infants 
have challenges breastfeeding their infants. Even if not intending to 
breastfeed, they may be encouraged to do so for short-term to pro-
tect their infants. Yet, they need consultation to assist initiation, and 
maintenance of breastfeeding. The objective of this study was to 
determine the effect of implementation of Breastfeeding Promotion 
Program in the Neonatal Intensive Care Unit (NICU) on breastfeed-
ing practices and newborn weight.

Methods: A Breastfeeding Educational Promotion Initiative Pro-
gram was started in the NICU. Our targets were health care profes-
sionals, social workers and staff in the NICU as well as mothers 
of VLBW infants admitted to the NICU. Forty-six VLBW infants 
were included in the study. We compared the newborn weight and 
breastfeeding practices such as number of mothers’ visits, and 
breastfeeding rate at time of discharge from the NICU between two 
groups. Group A, n = 23, pre-intervention and group B, n = 23, 
post-intervention.

Results: Infants weight at discharge and percentage increase in 
weight gain were more in group B which showed significant differ-
ence (P = 0.02) and (P < 0.01) respectively. Expressed breast milk 
per day was more in group B with significant difference (P < 0.005). 
The number of mothers’ visit and the percentage of breastfeeding 
at time of discharge were more in group B with highly statistically 
significant difference (P = 0.001 and 0.0001 respectively). 

Conclusion: Implementation of a Breastfeeding Educational Pro-
motion Program in the NICU improved newborn weight gain and 
breastfeeding practices.

Keywords: Breastfeeding; Newborn; Promotion; Education

Introduction

Breastfeeding is recognized as the best source of nutrition 
for all infants, and the World Health Organization (WHO) 
recommends exclusive breastfeeding until 6 months of age 
[1]. The AAP recommends those 6 months should be fol-
lowed by continued breastfeeding after the addition of com-
plementary foods for at least 1 year or until mutually desired 
by mother and child [2].

The American Academy of Pediatrics issued a statement 
in February 2005 which stated that breastfeeding or human 
milk feedings are recommended for all healthy premature 
and high-risk infants for whom breastfeeding is not specifi-
cally contraindicated. It further stated that health care profes-
sionals should provide complete, current and accurate infor-
mation to parents on the benefits and techniques involved 
with breastfeeding [3].

Literature suggests that there is lack of health care pro-
fessionals who are trained in lactation and breastfeeding with 
premature babies, and that many health care professionals 
have incorrect knowledge and negative beliefs about lacta-
tion [4, 5]. Studies have identified that education and training 
can affect attitudes and knowledge about breastfeeding [6].

In almost all countries with reliable data, preterm birth 
rates are increasing. Globally, prematurity is the leading 
cause of newborn deaths and now the second leading cause 
of death after pneumonia in children under the age of 5. In-
equalities in survival rates around the world are evident. In 
low-income settings, half of the babies born at 32 weeks die 
due to a lack of feasible, cost-effective care such as warmth, 
breastfeeding support, basic care for infections and breath-
ing difficulties. In high-income countries, almost all of these 
babies survive [7].

Breastfeeding promotion in the NICU faces a unique set 
of challenges. Because many of the infants are premature, 
oral motor skills are often poorly developed and these infants 
may display an inability to latch and suck [8]. This means 
that mothers must often use manual or electronic breast 
pumps to express milk, which is then fed to the infant by 
gavage or oral feeds [9].

The aim of the study was to determine the growth out-
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comes and breastfeeding rate before and after implementa-
tion of Educational Promotional Breastfeeding Program at 
the Neonatal Intensive Care Unit (NICU) at Ain Shmas Uni-
versity Women’s Hospital in Cairo, Egypt.

 
Materials and Methods

   
This is a retrospective observational study, which includ-
ed 46 very low birth weight (VLBW) neonates with birth 
weight less than 1,800 g. Newborns were not eligible for in-
clusion in the study if their birth weight was > 1,800, or had 
congenital anomalies, or their mothers were not willing to 
breastfeed, or had infections as HIV, herpetic breast lesion, 
active tuberculosis, or were receiving drugs L5 category [10, 
11].

This study was conducted at Ain Shams University 
Women’s Hospital from October 2012 till December 2013. 
We used the medical records to access data of newborns 
one year before inclusion of this program (group A, n = 23) 
and compared it with the data one year after (group B, n = 

23). Maternal data included parity, risk factors for preterm 
birth and maternal illness during pregnancy, medical com-
plications during or after labor. Newborns data included 
gestational age mode of delivery, birth weight at admission, 
length of hospital stay, rate of weight gain, amount of moth-
er’s breast milk fed per day  and breastfeeding at time of 
NICU discharge.

We implemented a Breastfeeding Educational Promo-
tion Program for 4 weeks. We included health care provid-
ers involved in newborn care in the NICU as neonatologists, 
nurses and rehabilitation therapists. Social workers and other 
NICU staff, as well as mothers of VLBW infants were our 
targets in the program. Our tools varied between lectures, 
videos, case studies, demonstrations and reference textbooks.

The topics covered physiology of lactation, benefits of 
breastfeeding, barriers to breastfeeding, breast milk expres-
sion and storage, usage of breast pumps, pre-feeding inter-
ventions as skin to skin contact, non-nutritive suckling and 
assessment of breastfeeding. After 4 weeks, the program was 
implemented in the NICU.

The program contributed the following for mothers of 

Group A Group B   Total       Chi-square

N % N % N % X2 P-value

Parity 0 10 47.62 11 52.38 21 45.65 1.099 0.777

1 4 57.14 3 42.86 7 15.22

2 6 60.00 4 40.00 10 21.74

3 3 37.50 5 62.50 8 17.39

Risk factors for 
preterm birth

PPROM 7 53.85 6 46.15 13 28.26 10.676 0.058

SPET 8 53.33 7 46.67 15 32.61

IUGR 0 0.00 3 100.00 3 6.52

Twines 7 63.64 4 36.36 11 23.91

Chronic ITP 1 100.00 0 0.00 1 2.17

PPROM 0 0.00 3 100.00 3 6.52

MOD LSCS 17 43.59 22 56.41 39 84.78 4.605 0.032

SVD 6 85.71 1 14.29 7 2

Table 1. Maternal Demographic Data in the Two Groups

PPROM: preterm pre-mature rupture of membrane; SPET: severe pre-eclamptic toxemia; IUGR: intra-uterine growth retar-
dation; ITP: idiopathic thrombocytopenic purpura; MOD: mode of delivery; LSCS: lower segment caesarian section; SVD: 
spontaneous vaginal delivery.
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VLBW newborns: how to express breast milk, chose the 
proper breast pump, use containers to store her milk and 
transport the milk to the NICU. Lactation services education 
consisted of one-to-one and group skills sessions, and tele-
phone consultations and advices for mothers.

We provided the mothers with educational pamphlets 
showing breastfeeding positions, proper latching techniques 
and instructions for expression and storage of breast milk. 
These were written in fifth grade level with many illustra-
tions to facilitate learning for illiterate mothers.

We adopted the guiding principles for the expansion 
of the Baby-Friendly Hospital Initiative (BFHI) for NICUs 

[12], which consist of 1) focusing the staff attitude toward 
the individual mothers with stressing on psychological sup-
port; 2) providing family-centered care and support of the 
natural parental role; 3) ensuring continuity of care that is 
pre-, peri-, post-natal and post-discharge care.

We added a breastfeeding follow-up plan to the new-
born’s medical chart. These documented specific key points 
that predicted breastfeeding behavior such as number of 
mother’s visits for direct breastfeeding, amount of expressed 
milk/day and breastfeeding at time of discharge from the 
NICU, weight at admission and discharge. We allowed flex-
ible times for the mother to visit and breastfeed her newborn.

Table 2. Newborn Demographic Data in Both Groups

GA: gestational age; wk: week.

Figure 1. Comparison between the percentage of the change in weight in the two groups during NICU stay, P < 
0.01. P* < 0.05 is significant, P** < 0.01 is highly significant and P < 0.001 is very highly significant.

Group A Group B P-value

GA, mean (SD) (wk) Range 23.00 - 35.00 28.00 - 39.00 0.30

Mean ± SD 30.39 ± 2.35 32.04 ± 2.65

Ballard score (wk) Range 30.00 - 35.00 30.00 - 35.00 0.18

Mean ± SD 32.04 ± 1.52 32.65 ± 1.53

Sex Female 14 (60.87%) 12 (52.17%) 0.552

Male 9 (39.13%) 11 (47.83%)
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Statistical methods

Statistical significance was defined as P-value < 0.05. Anal-
ysis was performed using SPSS statistical software package 
version 20.

 
Results

  
There was no significant difference between the two groups 
(P > 0.05) except for mode of delivery with more vaginal 
deliveries in group A (Table 1, 2). There was no difference 
between the two groups as regards weight at admission (P > 
0.05). While the weight at discharge and percentage increase 
in weight gain (Fig. 1) were more in group B with significant 
difference (P < 0.01 and P < 0.01 respectively). Breast milk 
volume per day was more in group B with significant differ-
ence (P < 0.005) (Table 3). The number of mothers’ visits for 
direct breastfeeding, and the percentage of breastfeeding at 
time of discharge (Fig. 2) were more in group B with statistic 
significance (P < 0.001 and < 0.0001 respectively).

Discussion
  
The best choice for feeding preterm infants is breastfeeding 
or expressed mothers’ milk. There is strong and consistent 
evidence that feeding preterm infants of any gestational age 
by their own mothers’ milk are associated with a lower inci-
dence of infections and necrotizing enterocolitis (NEC) [13]. 
Breast milk increased immunological protection, improved 
gastrointestinal function and enhanced cognitive develop-
ment [3] compared to feeding with formula. The potent ben-
efits of human milk are such that all preterm infants should 

receive human milk [14].
Despite these benefits, the rates of breastfeeding are 

much lower among preterm infants. Compared to term in-
fants, preterm infants have an immature and disorganized 
sucking pattern that delays the attainment of exclusive 
breastfeeding. However, research has shown that infants can 
root, efficiently grasp the areola, and perform short sucking 
bursts as early as 29 weeks and achieve nutritional breast-
feeding from 31st week [15].

In our study the maternal demographic data in the two 
groups showed no statistical significant difference in pre- 
and post-intervention groups as regards maternal parity, pre-
mature rupture of membranes, intra-uterine growth retarda-
tion (IUGR) and multiple pregnancy (P > 0.05).

There was high incidence of lower cesarean section 
(LSCS) in both groups with more LSCS in group A, P < 0.03. 
The infants’ demographic data such as gestational age, Bal-
lard score and gender showed no statistical significant differ-
ence between the two groups (P > 0.05). This is in agreement 
with Nahid et al [16] who found that their two groups were 
similar regarding gestational age, birth weight and gender (P 
= 0.05).

Karel et al [17] showed that the demographic and treat-
ment characteristics that were collected from the infants en-
rolled in their study, including gestational age, birth weight, 
small for gestational age, singleton status, Apgar score at 1 
min and 5 min, and corrected gestational age showed no sig-
nificant difference (P > 0.05).

Jenny et al [18] found that there were no significant dif-
ferences between their two groups as regards gender (P = 
1.00) and gestational age (P = 0.24).

In this study, there was no significant difference between 
the two groups in birth weight (P = 0.71). This is in agree-
ment with Nahid et al [16] who found that there was no sig-

Table 3. Comparison Between Both Groups As Regards Newborns Weight and Breastfeeding Practices

Group A Group B

P-value

Mean ± SD Mean ± SD

Weight at admission/g 1,260 ± 130 1,240 ± 190 0.71

Weight at discharge/g 1,760 ± 110 1,850 ± 150 0.02

Percent increase in infant weight 39.08 ± 15.43 55.94 ± 24.27 < 0.01

Number of mother visits/day 1.3 ± 0.62 6.05 ± 1.62 < 0.001

Breast-milk volume/day 40.36 ± 28.9 111.63 ± 28.64 < 0.01

Percent of breastfeeding at time 
of discharge

43.48 100 < 0.0001
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nificant difference in weight at admission in the intervention 
and control groups (P = 0.15). Also Jenny et al [18] found no 
significant difference in weight at admission to the NICU (P 
= 0.62).

But comparing the percentage of change in pre-inter-
vention and post-intervention groups, there was significant 
difference with more weight gain in group B (P = 0.01). This 
is in agreement with Karel et al [17] who found that the rate 
of change in weight gain was significantly higher in Family 
Integrated Care infants compared with control infants (P < 
0.05). Also Pineda [9] found that there was a significant in-
crease in weight of infants after education and intervention 
(P = 0.025).

Our study showed that the length of hospital stay was 
shorter in group B, and this difference was not statistically 
significant. This result agrees with Pineda [9] and Jenny et 
al [18] who found that there was no significant difference 
between the two groups in proportion of hospital stay. The 
number of mothers’ visits for direct breastfeeding per day 
was highly significant between both groups with more visits 
in group B (P = 0.001). There was statistical significant dif-
ference in the rate of breastfeeding at discharge in the post-
intervention group B (100%) in comparison with pre-inter-
vention group A (43.48%) (P = 0.0001). This is in agreement 
with Dall’Oglio et al [19] where they found that implementa-
tion of a Breastfeeding Promotion Program in the NICU had 
marked positive effect on exclusive breastfeeding rate early 
after discharge (P = 0.001).

Also Pineda et al [20] found that the post-intervention 

group demonstrated significant improvement in rates of 
breastfeeding in the NICU compared with the pre-interven-
tion group. General positive trends in breast milk feeding 
initiation (up 11%) and breast milk feeding at discharge (up 
5%) were observed, but these failed to reach significance. 
Taylor et al [8] found that motivated staff, educational sup-
port and clear guidelines are essential to support implemen-
tation of the BFHI in NICUs. Karel et al [17] demonstrated 
that there were significant increase in the incidence of breast-
feeding at discharge (82.15% versus 45.5%, P < 0.05). Fur-
thermore, Mei-Chiao et al [21] showed that breastfeeding 
instructions to mothers and their families by the nursing staff 
improved the breastfeeding rate for premature infants where 
it increased from 23.3% to 67.5%.

This study showed that there was a highly significant 
difference in breast milk volume/day with greater volume in 
group B (P = 0.001). Similarly to what we observed, Paula 
et al [22] found that about 98% of mothers provided milk 
for their infants in the NICU, and the average daily amount 
of human milk received during the NICU hospitalization by 
VLBW infants exceeded 60 mL/kg/day.

Conclusion
 
Application of Breastfeeding Educational Program in the 
NICU translates the knowledge about the benefits of breast-
feeding into support of health care providers to mothers 
of preterm infants. This was reflected on better newborns 
weight and breastfeeding rate during and at the time of dis-

Figure 2. Comparison between rate of breastfeeding at time of discharge between the two groups, P < 0.0001.
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charge from the NICU.
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