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Abstract 

Breast milk is the best milk for premature, sick new-born admitted in NICU, as it has got 

innumerable benefits for the growth and wellbeing of the baby. However provision of EBM 

to the new-born in resource limited NICU is challenging. We aimed at increasing the 

proportion of EBM given to babies admitted in NICU from base line of 20% to 50% of the 

total feed on PND5 over a period of 10 weeks. We planned a QI project, analysed the root 

cause associated with lesser EBM provision and various change ideas were introduced to 

overcome the problems and were tested by 4 PDSA cycles viz. post natal counselling of 

mothers, augmenting knowledge and skills of staff nurses in regards to manual expression of 

breast milk and introduction of dedicated lactation counsellor to post natal wards. EBM 

provision gradually improved from 20% to 72% and sustained above 70% over 10 months. 

Thus by doing a simple QI project, EBM provision can be improved and well sustained in a 

resource limited NICU. 

Keywords: Expressed breast milk, quality improvement, PDSA cycle, sustainability, post 

natal counselling 

 

Introduction 

Mother‟s milk is the best form of nutrition for babies
[1]

. Data on breast feeding rates in 

neonatal intensive care units (NICUs) is limited and similarly the national data. Factors 

influencing breast feeding are many such as attitude of parents, collective knowledge and 

practical issues such as prematurity and ill baby
[2]

.Preterm infants, however, are at increased 

risk for nutritional compromise. These infants are born with limited nutrient accretion and 

reserves due to their premature delivery, immature metabolic pathways and increased nutrient 

demand
[2]

. The fact that „the breast milk is the best milk‟ is well known and universally 

accepted
[1, 12]

. Preterm and critically ill infants are too immature or fragile to breastfeed 

directly
[3]

.In those babies who are unable to breast feed directly nutrition is provided enterally 

by feeding expressed breast milk via a nasogastric (NG) feeding or by Katori spoon 

feeding
[4,5]

. But many a times enteral feed eligible babies remain nil orally due to various 

reasons, common being non availability of EBM. Expressed breast milk feeding in neonatal 

intensive care unit (NICU) is a well-established clinical best practice
[14]

. However, ensuring 

its implementation in a resource constrained SNCU (Special New born Care Unit) remains 

challenging. Although the rates of “any” EBM(Expressed Breast Milk) use in NICU have 

improved during the last decade, efforts to help mothers in expressing and maintaining 

mother's own milk (MOM) through discharge remains a concern
[2]

. The experience of having 

a sick baby admitted to a NICU means, parents are thrust into an unfamiliar environment and 
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reliant on healthcare professionals for support and guidance
[5]

. 

The use of human milk offers many nutritional and non-nutritional advantages to the 

premature infant. Such as improved feed tolerance, decreased incidence of sepsis and 

NEC
[6,12,17]

. Earlier discharge is facilitated by better feeding tolerance and less illness
[1]

. 

Breast milk is the best gift that a mother can give to her baby. It contains all the nutrients for 

normal growth and development of a baby from the time of birth to the first 6 months, by far 

the most effective intervention that is known to reduce new born and child deaths
[2]

. Aside 

from improved health outcomes, the additional healthcare costs associated with NEC and 

poor neuro-cognitive outcome are considerable
[7,11,12,13]

. In addition to the health benefits of 

EBM, maternal satisfaction regarding own milk provision on the NICU is well 

documented
[6,7]

. However, for various reasons, mothers of premature infants face multiple 

challenges in establishing and maintaining an adequate supply of milk. These include delayed 

lactogenesis, insufficient milk volume, and difficulties in milk expression due to stress or 

inadequate support
[8]

. Whilst many units are able to use donor expressed breast milk 

(DEBM), it is not universally available.  

Quality improvement (QI) programmes, by altering clinical behaviour and by doing 

consistent good practice can improve use of EBM and therefore improve health outcomes of 

new-born babies
[2,10,14]

. In our hospital SNCU, we observed that proportion of EBM available 

out of total feed required on day 5 in hemodynamically stable new born was only 20.92%. 

We planned a QI project with the support from Neonatology division of AIIMS New Delhi 

with the motive to identify challenges faced by the health workers and the mothers in 

initiation and maintenance of EBM and to solve the remediable factors, so as to use expressed 

breast milk for feeding the neonates. The specific aim is to increase the proportion of 

Expresses breast milk of total feed received by neonates admitted to SNCU on Post natal 

day5 (PND5) from base line of 20% to 50% by implementing a package of best practices, 

over a period of 10 weeks.  

 

Methodology 

The QI project was carried out in a tertiary care SNCU (level 2 NICU) of Shivamogga 

medical college, from May 2019 to June 2020 over a period of 14 months. Study was 

approved for ethical clearance from the Institute. All neonates who were admitted in SNCU 

and eligible for enteral feeds were enrolled in this study. Neonates who are on DBF, not on 

enteral feeds in initial 4 PND, hemodynamically unstable, major congenital malformation and 

neonates who are admitted after PND5 were excluded (Fig 1).  

We run a 20 bedded SNCU with twenty four nurses, three junior residents and twelve 

paediatricians working round the clock on a shift basis. The SNCU handles around 150 

admissions per month, catering to both inborn as well as out born neonates. Being a referral 

hospital, about 3040 percent of admissions are out born. The unit doesn‟t have human milk 

bank. The enteral feeding solely dependent on availability of expressed breast milk (MOM), 

if not formula milk. 

 

Study intervention: The 14-month study period was divided into three phases (Fig.2), 

baseline (one month), intervention (Three months) and sustenance phases (Ten months). 

During the baseline phase, the knowledge and skills of health care providers (HCPs) in best 

practices for preterm infants and knowledge scores in QI methods were assessed. Two days  

brainstorming workshop was conducted with the help of Neonatology team from AIIMS, New 

Delhi, on quality improvement initiativefor all the health workers in SNCU at Shimoga 

Institute of Medical Sciences. Use of expressed breast milk (EBM) for feeding neonates on 

post natal day 5 (PND5) was chosen as a priority as the unit didn‟t have the standard feeding 

policy and the babies admitted in SNCU hardly received any EBM in initial days of ICU stay. 

At the beginning of the study, baseline data was collected for one month and analysed. Data on 
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demographic variables including birth weight, gestation, antenatal care, mode of delivery, 

delivery room care and variables indicating routine practices in the SNCU like proportion of 

expressed breast milk intake on day 5. On PND5 the proportion of EBM out of total feed 

received by a new-born was just 20.92%. Root cause of decrease in EBM on PND5 was 

identified through fish bone analysis (Fig. 3). Our study adhered to the standards for QI 

reporting excellence 2 (SQUIRE 2.0), guideline available in the equator network and the 

method was adopted from point of care QI (POCQI) learner guide. Based on this we 

developed the care bundles and modified them for local implementation. 

After analysing the problems with EBM provision, the change ideas were tested using 

multiple Plan-do-study-act (PDSA) cycles from June to August 2019 to achieve the aim 

(Fig.2). Weekly QI meetings were conducted and the team was mentored through a web call 

by the AIIMS team. Data on the amount of EBM expressed by the mother every day was 

entered in the case record by the attending staff nurse in each shift. The change ideas were 

adapted or adopted based on the results (Fig. 2). 

In the first PDSA cycle, the change idea was counselling post natal mothers by a consultant 

and a resident in charge of postnatal wards whose babies were admitted at SNCU, regarding 

provision of breast milk to their babies by manual expression. All the mothers were 

counselled about EBM and the way to express it and were told of giving formula feeding to 

neonates till adequate EBM is expressed (Fig.4). The outcome was analysed and the change 

idea was modified modified in the 2
nd

 cycle by developing a standard post natal counseling 

formatexplaining the mothers about advantages of breast milk and formula feeding is inferior 

to breast milk and the complications associated with formula feed. Benefits of mother‟s milk 

such as immunity booster, improvement in neuro cognition, safe and hypo allergic properties 

were stressed. In the 3
rd

 PDSA ramp we conducted a 2 day workshop for all the nurses of 

SNCU with the help of St John‟s hospital, Bengaluru, neonatologist‟s team which focussed 

on knowledge and skill augmentation in best practices of preterm infants, the proper way of 

expressing breast milk in the mothers(Table.2). Activities consisted of small group 

discussions, skill practice and simulated clinical scenarios. The training material was also 

made available to HCPs in physical format and available online at www.pretermcare-

eliminatingrop.comfor on-going reference.In the 4
th

 PDSA, we appointed a lactation 

counsellor who was well trained in maternal counselling and manual expression of EBM. She 

was assigned to demonstrate EBM expression on mama's breast in post-natal wards and 

counsel the mothers regarding benefits of EBM using a standard format and promotion of 

early milk expression and ongoing support for lactation and stress management (Fig. 8). The 

PDSA ramp is shown in fig. 3. The on-going activities during the intervention phase included 

post-training supportive supervision and internal and external QI mentoring. During the 

fortnightly QI meetings team members assembled for approximately 30 minutes, reviewed 

the data, discussed potential change ideas, screened relevant skill video on their smartphones 

and reviewed case files. Weekly data updated in excel spread sheet. 

 

Sustenance phase: After the 4 PDSA ramps, the routine counselling of post natal mothers 

and provision of EBM to babies in SNCU got stream lined and during this phase (Sept 2019-

June 2020), we continued with monthly audits of compliance to the activities and the monthly 

data was updated in excel spreadsheet. 

 

Process and Outcome measures: The process measures studied fortnightly was proportion 

of mothers counselled by lactation counselor postnatally for expression of breast milk. The 

outcomes measure was the proportion of EBM received by the neonate out of total feed on 

PND5 (Table 3). 

 

 



 

 

 

1010 
 

Statistical analysis 

The data were captured in case record form and entered in excel spread sheet. The outcomes 

were monitored for data quality, completeness and accuracy. Data were expressed as 

proportions, mean and SDs or median and IQR where relevant. The analysis was two sided 

and by intention to treat. Data was analyzed using Stata V.14.0 (StataCorp, USA). 

 

Results 

Results were divided into baseline data and intervention phase and sustenance phase. In the 

baseline data, the average Proportion of EBM given for neonates on Postnatal day-5, Mean 

=20.92, Median = 12.9, Inter quartile range 28.38. Demographic characteristics of study 

population were as shown in table 1. 

Total of 14,600 neonates were born during the study period, 1661 required NICU admission. 

Of these, 785 neonates were excluded from the study who didn‟t meet the inclusion criteria. 

A total of 876 neonates were enrolled, 64 in the baseline phase, 185 in the intervention phase 

and 627 in the sustenance phase (Fig. 1). 

The mean gestational age of neonates was 36.2, 37 and 36.5 weeks respectively at baseline, 

intervention and sustenance phase. The mean birth weight was 2100, 2300 and 2050 grams 

respectively at baseline, intervention and sustenance phase. Total of 523 primipara mothers 

were in the study of which 127 were less than 20 years of age. 785 Neonates were excluded 

from the study, of which 197 were either on mechanical ventilation or in shock. 54 had 

congenital anomalies, 185 were on direct breast feeding, 193 were excluded due to maternal 

unavailability or maternal illness such as PIH/Eclampsia, PPH, ARDS etc. There were 25 

extreme premies and 75 small for date babies. 30% of babies received KMC during the 

course of study. 

 
Table 1: Maternal and Infant demographic profile of baseline, intervention & sustenance phase 

 

Demographic profile Baseline (n=64) 
Intervention 

(n=185) 

Sustenance 

phase (n=627) 
p-value 

Maternal characteristics  

Booked 57 (96.2) 162 (87.2) 601 (95.7) 0.66 

Gravida 

 Primigravida 

 

39 (60%) 

 

94(50.8) 

 

319 (50.8) 

 

0.73 

Type of delivery 

 SVD 
 Assisted vaginal 

 Em LSCS 

 El LSCS 

 

18 (28.7) 
7(11.2) 

26 (40) 

13(20) 

 

101 (54.5) 
3 (1.4) 

20 (10.7) 

61 (33.1) 

 

271 (43.2) 
27 (4.2) 

117 (18.6) 

212 (33.8) 

 

0.03 
0.10 

<0.001 

0.054 

Maternal Morbidity 
 PIH 

 Preeclampsia/Eclampsia 

 Abruption 
 Placenta Previa 

 
4 (5) 

7 (11.2) 

4 (5) 
4 (5) 

 
17 (9) 

5 (2.4) 

12 (6.1) 
10 (5.3) 

 
53 (8.4) 

16 (2.5) 

21 (3.3) 
21 (3.3) 

 
0.02 

0.72 

0.72 
0.57 

Infant characteristics 

In-born 67% 60% 62%  

Gestational age 36.2 (28-42) 37 (26-42) 36.5 (2-41)  

Birth weight 2170 (200) 2010 (651) 1950 (225)  

Sex: Male 44 (67.5) 97 (53.3) 345 (55) 0.082 
 

 
 

Gestation (Corr. weeks) 

 <28 

 28-32 

 

0 (0) 

8 (12.50) 

 

1 (0.54) 

6 (03.24) 

 

5 (0.79) 

32 (5.10) 

 

- 

0.0032 
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 33-34 
 35-36 

 37-41 

8 (12.50) 
39 (60.93) 

9 (14.06) 

50 (27.03) 
85 (45.94) 

43 (23.24) 

157 (25.04) 
276 (44.02) 

101 (16.1) 

0.012 
0.054 

<0.0002 

Weight for gest. age 
 AGA 

 SGA 

 LGA 

 
55 (86.2) 

7 (11.2) 

2 (2.5) 

 
143 (77.5) 

37 (19.9) 

5 (2.5) 

 
552 (88.1) 

68 (10.8) 

7 (1.1) 

 
0.67 

0.048 

0.013 

VLBW 7 (10.9) 9 (4.9) 31 (4.94) 0.19 

LBW 20 (31.2) 81 (43.9) 149 (23.7) 0.20 

Apgar score at 1 min 8 (1-9) 8 (1-9) 8 (1-9)  

Apgar score at 5 min 10 (2-10) 10 (3-10) 10 (3-10)  

Sepsis (on any antibiotics) 54 (85) 78 (42.1) 143 (22.8) <0.001 

Deaths 7 (10) 17 (9) 31 (5)  

Referrals 6 (8.7) 5(2.6) 17(2.5)  

SVD: Spontaneous vaginal delivery, Em. LSCS: Emergency lower segment caesarean section, El 

LSCS: Elective lower segment caesarean section, PIH: Pregnancy induced hypertension, AGA, SGA 

and LGA: appropriate, small and large for gestational age respectively, VLBW: very low birth weight, 
LBW: low birth weight 

Data depicted as mean (SD); median (Range) and n (%) wherever applicable 

*1 infant with ambiguous genitalia 

 

In PDSA one, 44 mothers received counselling by the consultant and a senior resident about 

early initiation of feed and providing breast milk to their babies admitted in NICU. Among 

them 29 of them had delivered vaginally and 15 through LSCS. But the proportion of EBM 

received by the babies at NICU was less than the base line i.e. 18.2%.PDSA two where the 

counselling method was changed to more uniform and specific facts, 56 mothers were 

counselled, which showed significant improvement in the proportion of EBM received by the 

babies at NICU to 27.6% by1 week and 37% by 2 weeks. 3
rd

 PDSA was of knowledge and 

skill augmentation workshop for nursing staff on best practices for milk expression by the 

team of neonatologists from AIIMS New Delhi, after which the proportion of EBM received 

by babies at NICU increased over 50% to 56% by 4 weeks. The knowledge and skill scores of 

staff nurses before and after the work shop are shown in table 2. After introduction of 

lactation counsellor in 4
th
 PDSA for counselling mothers at post natal wards using mama 

breast to show manual expression of breast milk(Fig.8), the proportion of EBM drastically 

improved beyond 60% to 72% by 4 weeks. The improvement of proportion of EBM beyond 

70% sustained throughout sustenance phase. There was a dip to 60% in the month of October 

and November due to more number of out born babies whose mothers were not available to 

provide EBM. One more dip was seen in the month of March 2020 to 58% due to Covid 

pandemic which resulted in isolating mothers to prevent the spread. The run chart is shown in 

Fig 6. During the study period the average KMC duration improved from 2 hours to 6 hours, 

percentage of enteral feeds improved from 18 to 60 and were sustained throughout sustenance 

phase. The minimum, maximum, median, 1
st
 and 3

rd
 quartiles, IQ range of proportion of 

EBM provided throughout the study is given in table 4. For easy understanding Figure 7 

explains the same through box and whisker plot. As the study progressed the IQ range 

remained narrow and median was above 80. 
 

Table 2: PDSA 3. QI workshop training staff nurses (Effectiveness of Preterm baby package and 

Quality improvement package) 
 

 
Pre-test score 

Mean ± SD 
Post-test score 

Mean ± SD 
Mean difference 

(95% CI) 
p-value 

Nursing officers (n=22) 

QI workshop 3.1 ± 1.2 16.2 ± 2.3 13.1 (12.1 to 14.5) 0.003 
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Knowledge score 
(Best practices for preterm care)* 

3.4 ± 1.2 16.2 ± 1.4 12.8 (11.9 to 13.6) 0.001 

Skill score 

(Best practices for preterm care)# 
4.5 ± 1.1 17.2 ± 1.3 12.7 (11.8 to 13.6) 0.002 

*Questionnaire 20 question; Max score 20; 
# 
4 Skill stations; each skill graded out of max score of 5. 

 

 
 

Fig 1: Study enrolment 
 

 
 

Fig 2:Study flow 
 

 
 

Fig 3: Fish bone analysis of the Problem 
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Fig 4: Work sheet: PDSA 1 
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Fig 5 

 
Table3: Process and Outcome Measures 

 

Characteristic 
Pre-intervention 

N-64 
Post-intervention 

N-627 
RR/Meandifference 

(95%CI) 
P 

Process indicator 

Introduction of 

Lactation counselor 
55.5% 64% 8.5(1.3-13.7) <0.005 

Outcome indicator 

Average percentage of 

EBM on PND-5 
20% 78.2% 58(55.8-60.1) <0.001 

Balance measure 

Fall in EBM 
expression(Counselling

) 

20% 14.4% -5.6(-13.4,1.4) <0.089 

 

 
 

Fig6: Run Chart of the QI project 
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Table 4 
 

 June July Aug Sept Oct Nov Dec Jan Feb Mar Apr May June 

Minimum 0 0 20.8 0 0 0 0 0 0 0 0 0 0 

Q
1
 11.93 27.82 41.63 44.01 50.9 55 68 76 75.75 79.71 80 77 81.63 

Median 14.12 32 50 65 72.05 62 71 82 87 83 86 78 85 

Q
3
 16.13 41.57 61.51 86.82 78.55 91 95 91.5 97.25 97.96 95.64 96 97.08 

Maximum 20.83 66.66 83.33 100 98.03 100 100 100 100 100 100 100 100 

Mean 13.83 34.17 52.11 61.62 64.23 65.48 70.47 75.76 77.46 79.21 80 77.76 80.47 

Range 20.83 66.66 62.53 100 98.03 100 100 100 100 100 100 100 100 

IQR 4.19 13.74 19.88 42.81 27.65 36 27 15.5 21.5 18.25 15.64 19 15.45 

 

 
 

Fig 7: Box and whisker plot of EBM PND-5 
 

 
 

Fig 8: Lactation counsellor 

 

Discussion 

Human milk has proven health benefits for infants
[4,7,15,16]

. Feeding human milk to newborns 

is an evidence-based strategy to prevent morbidity and mortality. Our quality improvement 
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initiative resulted in a greater provision of human milk to newborns in SNCU. We showed 

significant and sustained improvement in the amount of EBM being given to babies on PND5 

and throughout the course of NICU. Over a period of time, we have noticed that the culture of 

our SNCU has changed such that EBM has become the food of choice for the sick newborns. 

We found that, after the project launch, the number of mothers who expressed milk within 6 

hours after birth improved significantly. The literature available saysthat support and 

encouragement by healthcare professionals has a major impact on a mother‟s decision to 

express breastmilk 
[18-20]

. The results of our study are comparable with the systematic review 

and other studies that multidisciplinary staff training has promoted human milk feedings in 

the NICU
[18, 19, 21-24]

. 

In a study Sisk, et al. 
[24]

 found that lactationcounseling in mothers resulted in early initiation 

of milk expression and breast milk feedingwith no effect on maternal stress and anxiety. 

Spatz et all in 2004, put forth 10 steps for promoting and protecting breastfeeding in 

newborns 
[11,25]

. The main steps involved are lactation support by assisting the mother to 

establish and maintain milk supply, providing Kangaroo mother care, non-nutritive sucking at 

the breast and providing appropriate follow-up care. Fugate, et al. 
[26] 

also used ten steps in a 

QI initiative and showed improvements in the percentages of mothers expressing their milk 

within 6 hours of delivery, newborns receiving MOM at initiation of feeds. The results of QI 

project that we conducted are similar to afore mentioned studies. 

Although our QI aimed at first 5 days of life, significant challenges remain for mothers to 

maintain their milk supply throughout the baby‟s NICU stay. Number of factors influence a 

mother‟s ability to produce milk and express own milk, such as baby‟s health issues, 

socioeconomic status, cultural background, maternal age and maternal education
[27-

30]
.Provision of EBM is mediated by counseling that conveys the importance of human milk 

feeding to prevent devastating diseases.A mother‟s own milk may be the best immunologic 

match to the infant‟s needs and increases the mother-infant bond. Throughout intervention 

and sustenance phase, all the consultants and staff nurses were kept involved enthusiastically 

in the study by conducting fortnightly meetings and encouraging them by appreciating their 

service and giving them awards and prizes as best performer of the month. 

Our future steps will have counseling mothers antenatally who have risk factors for preterm 

delivery about benefits of human milk, possibly even preconception. Appointing and training 

lactation consultants to each post natal ward (in born and out born). Provision of electric 

breast pumps to SNCU and post natal wards.  

 

Conclusion 

By systematic application of QI methods, EBM usage of mother‟s own milk in infants can be 

significantly improved and sustained. We analyzed our data for inabilities to achieve up to 

90% we understood that, ours is a referral hospital where 30%-40% of mothers were from 

different hospitals and were not counselled. There is still a scope for further improvement by 

implementing QI care bundles at referring hospitals. 
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