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from 15ml to 60ml and use of formula feeds was 0%.

Abstract
Introduction: The importance of breast milk (BM)
is unquestionable for any neonate. Our neonatal
intensive care unit (NICU) does not have a human
milk bank and depends entirely on the availability of
mothers’ own milk. Hence this quality improvement
(QI) initiative was designed to improve expressed
breast milk (EBM) usage.

Conclusions: The quantity of EBM in postnatal
mothers, whose neonates were admitted in NICU on
day-3 of life, was increased from 15ml to 60ml per
day during an 8-week-period by systematic
approach using QI strategies.
(Key words: Expressed breast milk, Counselling,
PDSA cycle, Quality improvement, Breastfeeding)

Objective: To increase the quantity of EBM in
postnatal mothers, whose neonates were admitted in
NICU on day-3 of life, from the baseline of 15ml per
day to 60ml per day over an 8-week-period.

Introduction
Quality in healthcare is defined as being safe,
effective, patient-centred, timely, efficient, and
equitable1. The goal in healthcare quality
improvement (QI) is to make changes in how the
delivered care leads to improvement. The Point of
Care Quality Improvement (POCQI) module
developed by the World Health Organisation
(WHO) uses a four- step approach: (1) identification
of the problem; (2) analysis of the cause and
collection of data to measure performance; (3)
identification, testing and analysis of ideas for
change using Plan-Do-Study-Act (PDSA) cycle; (4)
sustaining improvement2. Human milk has
innumerable benefits for neonates. Exclusively
breastfed neonates have better short-term and longterm health and developmental outcome, and obtain
maximum
immunological
benefits3-5.
QI
programmes can improve usage of human milk6.

Method: In our neonatal unit, we found many
challenges faced by mothers in initiation and
maintenance of breast feeding. This study involved
systematic implementation utilizing QI strategies;
baseline data were collected in the initial weeks and
the important causes for less usage of BM were
found using a fish bone analysis. Plan-do-study-act
cycles were conducted to test change of ideas like
counselling sessions and methods of milk expression
with help of pamphlets, charts and videos. This
series of changes led to increase in BM expression.
Results: There were 48 deliveries during the study
period of which 26 were included in study. Baseline
data collection revealed that the average quantity of
expressed mothers’ milk intake per day was 15 ml,
and use of other mothers’ milk and formula feeds
was 50%. Within the 8-week-period of
implementation, average quantity of EBM improved
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Our newborn intensive care unit (NICU) has no
human milk bank and feeding of admitted newborns
depends entirely on the availability of mothers’ own
milk. If mothers’ own milk is not available, other
mothers’ milk or formula feeds are used. We
retrospectively analysed our data and identified that
delay in and inadequate frequency of milk
expression resulted in reduced quantity of expressed
milk available for admitted newborns. Main reasons
for this were lack of knowledge among postnatal
mothers about the importance of human milk and
manual expression of breast milk (BM), stress and
anxiety among mothers whose neonates were
admitted in NICU, and perception of not enough
milk by the mother. Thus, we designed a QI
initiative to increase exclusive breastfeeding rates in
neonates admitted in NICU. The aim of this study
was to increase the quantity and frequency of
expressing mothers’ milk in neonates admitted in
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NICU and to improve quality of care in our institute
within the given infrastructure without any
additional resources.

Exclusion criteria: Extramural birth, gestational age
34 weeks or less and babies with surgical conditions
and congenital malformations.

Objectives
To increase the quantity of expressed breast milk
(EBM) in postnatal mothers, whose neonates were
admitted in NICU on Day 3 of life, from a baseline
of 15ml to 60ml per day over an 8-week period.

QI team: Paediatrician, resident medical officers of
NICU, staff nurses of NICU, social worker and
postnatal mothers (monitoring – paediatrician;
recording - staff nurses; counselling - staff nurses
and social worker)

Method
Setting: A prospective study was conducted in the
Department of Paediatrics, Sri Manakula Vinayagar
Medical College and Hospital, Pondicherry, India.
Sampling method: Continuous sampling method.
Study participants: All postnatal mothers whose
neonates were admitted in NICU on 3rd day of life
in November and December 2019.
Sample size: Total number of postnatal mothers
whose neonates were admitted in NICU during the
study period. This was 48.
Inclusion criteria: All in-born newborn babies
shifted to NICU on day 3 of life with a gestational
age of >34 weeks.

Tools: Sessions with videos, charts and pamphlets.
Procedure: This project involved the systematic
implementation of evidence-based practices
utilizing QI strategies. The nature of intervention
was chalked out by the QI team. This team
underwent extensive training sessions on QI and
conducted a root cause analysis of less usage of
EBM in NICU. Baseline data were collected for
initial week and included the amount and frequency
of EBM, use of other types of milk (formula / other
mothers’ milk) and important causes for less usage
of BM. These causes were listed and categorized
using a fish bone analysis (Figure 1).

As change in practice, counselling sessions were
given by staff nurse and social worker to the
postnatal mothers with pamphlets and charts
showing the importance of breastfeeding and videos
explaining benefits of BM and method of milk
expression both manually and with help of breast
pumps. The team also counselled other family
members and husband to help them provide better
support to mother to initiate breastfeeding.

Second phase of PDSA cycle 2 (Figure 3) was to
identify barriers related to human milk expression.
We intervened for identified breast feeding
problems through a videos session and charts
showing the position and signs of good attachment,
conducted by staff nurse and social worker.
Last phase of PDSA cycle 3 (Figure 4) was to
increase the night-time expression of milk. For this,
night-time expression was encouraged among
mothers and ward attendants would bring EBM to
NICU. We also encouraged use of breast pumps for
expression. This series of changes in our unit led to
increase in milk expression, which was continuously
measured and posted on a time series chart.

These change ideas were tested twice weekly by
Plan-Do-Study-Act (PDSA) cycle. In the first phase
of PDSA cycle 1 (Figure 2), we implemented
postnatal counselling session by QI team related to
myths and importance of breast feeding.
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Ethical issues: The study was approved by the
Institutional Ethics Committee of Sri Manakula
Vinayagar Medical College and Hospital,
Pondicherry, India (Approval No. E/C/26/2020).
Written informed consent was obtained from all
postnatal mothers included in the study.

Baseline data collection revealed that the average
day 3 milk intake was 15-20ml and that 50% used
other mothers’ milk and formula feeds.
The root causes of the problems were identified and
with changes of ideas after 1st PDSA cycle the
mothers’ milk intake improved to 30-35 ml; 50% of
our target was achieved after the initial 3 weeks of
change and by repeated PDSA cycles, our QI team
found out that the key drivers of intervention were
postnatal lactation counselling, identified barriers
related to expression of mothers’ milk and manual
expression of mothers’ milk from day 3 of life. At
around 6 weeks of intervention, we were able to
improve to around 45-50ml, 90% of our target and
use of mothers’ milk increased over formula / other
mothers’ milk (Figure 5).

Results
There was a total of 48 deliveries during the study
period of which 26 fulfilled the inclusion criteria.
Of the 22 deliveries which were excluded from the
analysis, 9 had a period of gestation ≤34 weeks, 6
mothers required ICU care due to postnatal
complications, 4 were discharged against medical
advice and 3 had surgical conditions.

At around 8 weeks we were able to achieve the target
of 60ml of EBM at 3rd day of NICU babies (Figure
6).

neonates were admitted in NICU also increased 10
times (Figure 7).
As quality improvement project implemented
changes improved over time and was sustained with
above intervention.

We were also able to increase intake of mothers’
milk and the average daily frequency of milk
expression among postnatal mothers whose
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from 46%. In our study, by extensive sessions of
repeated PDSA cycles we were able to achieve the
target of 60 ml per day at 8 weeks by making
changes like educating mothers on breast feeding
advantages and myths of food, boons of formula /
pre-lacteal feed; video sessions were taken regarding
benefits of human milk and expressing milk by
social worker, technique of expressing milk
manually and by using breast pump were
demonstrated to mothers, group interaction with
pamphlets, charts, during night also mothers were
advised to express 3 hours once and ward attendants
were used to bring EBM to NICU, so that the nighttime expression increase amount of milk production
and were able to achieve our goal with above
changes.

Discussion
This QI initiative resulted in an increase in the
proportion of term neonates receiving EBM at the
target amount of 60ml at day 3 of life and increased
the frequency of usage of EBM and less usage of
formula or other mothers’ milk in neonates admitted
in NICU over a period of 8 weeks. Our results are
consistent with other studies using similar
interventions for achieving increased consumption
of EBM in neonates8-12. In our study we initially
analysed the problems in our unit and planned
intervention accordingly. In the initial observation
phase, mothers of NICU newborns were not familiar
with the NICU environment and depended on
healthcare professionals for guidance and support.
Both healthcare professionals and peer support for
mothers contribute to the success of breastfeeding in
neonates13,14. In our study we formed the QI team
which was especially for supporting and
encouraging the mothers whose neonates were
admitted in the NICU in expressing milk. Sisk PM,
et al8 found that lactation counselling of mothers of
very low birth weight (VLBW) infants increases the
incidence of lactation initiation and BM feeding
without increasing maternal stress and anxiety. In
our study we also counselled mothers on stress and
anxiety aspects.

The team met once a week, to have discussions
regarding problems and try to make changes to
support team members and tokens of appreciation
were given to counseling group to encourage them
in journey to achieve our goal and for maintaining
our sustainability. The strength of this QI project is
that it represents one of the few published reports
from India to demonstrate the effectiveness of
systematic implementation to improve usage of
human milk in late preterm and term neonates
admitted in NICU at day 3 of life and was
implemented in small groups to achieve target with
baseline data collection available; the outcome of
our study depended on the constant supervision and
repeated changes by PDSA were sustained after this
phase and also took place in NICU; so counselling
and implementation of change of ideas were much
easier to achieve the goal. In addition, there was no
additional manpower employed for QI project nor
was it funded, so that aim of this QI project totally
depended on the dedicated QI team that took up
additional responsibility without compromising
other aspects of clinical care. Further study can use
these findings and focus on different setting and also
benefits and impact of expressed mothers’ milk in
outcomes of neonate.

A study by Sethi A, et al7 showed that the proportion
of newborns receiving mothers’ own milk at
postnatal day 7 increased from the current rate of
12.5% to 30% over a period of 6 weeks7. In our
project, neonates receiving mothers’ own milk
increased from 20% to 80% at the 3rd day of life
which is very important for our institute which does
not have a breast milk bank. Thakur A, et al15, in a
study of 156 VLBW babies found that the mean
proportion of EBM reached 100ml/kg/day from
61.3% to 82.3% within 6 months of implementation
of a QI programme. Bagga N, et al16 in a QI study of
30 babies found that the proportion of babies
receiving EBM on the 1st day improved from 24%
to 80% and at the end of 7 days it increased to 73%
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Conclusions
The quantity of EBM in postnatal mothers, whose
neonates were admitted in NICU on day-3 of life,
was increased from 15ml to 60ml per day during an
8-week-period by systematic approach using QI
strategies.
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