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Introduction

� The Newborn Care Centre at 

Royal North Shore Hospital is a 

level three neonatal intensive 

care nursery

� We care for around 500 babies 

per year, from 24 weeks 

gestation to full term 

� Over half of our babies are either 

in-utero or ex-utero transfers

� These babies are transferred back 

to their referring hospital prior to 

discharge home

� All of our babies require 

specialised medical and nursing 

care
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� Breast milk is the preferred milk 
for all babies in the Newborn 
Care Centre

� Mothers are strongly encouraged 
to provide breast milk for their 
baby especially the very preterm 
infants

� Over 95% of our mothers plan to 
breastfeed

� Mothers who are not planning to 
breastfeed are encouraged to 
express for their premature or 
sick baby

� 85-90% of our babies are 
discharged breastfeeding or 
having some breastmilk

� All of our mothers need help to 
express and maintain their milk 
supply
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Protective aspects of breastmilk

� Colostrum 

� Secretory IgA 
immunoglobulin's 

� Mucosa-associated lymphoid 
tissue (MALT)

� Infant immune system 
development

� Breast milk complements and 
enhances the development of 
the infant’s mucosal and 
systemic immune system

� Breastmilk supports the 
immune system to respond to 
challenges
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� Entero-mammary pathway 

� Antibodies pass through the 
placenta and are found in the 
colostrum

� Preterm infants have 
relatively fewer antibodies 
from the placenta making the 
colostrum much more 
important

� Breastfeeding optimises 
neurological development 
(LCPUFA’s)
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Optimal absorption of nutrients
� In-utero foetus swallows 

amniotic fluid up to 
150ml/kg/day

� This has a trophic effect on 
the foetal GIT and provides 
protein up to 3gm/day

� Trophic feeds of breastmilk 
introduced early, potential for 
gut atrophy if preterm infant 
not fed

� GIT is immature, enzymes 
and nutrients in colostrum 
and breastmilk aid gut 
maturation

� Breastmilk enhances 
absorption of essential 
vitamins and minerals

� Nutritionally complete for 
many preterm infants

� Species specific proteins are 
non allergenic

� Breastmilk is better tolerated 
with faster gastric emptying 
when breastmilk is used for 
preterm infants

7

Composition of preterm breastmilk

Increased levels of:

� Total nitrogen*

� Protein nitrogen*

� Long chain fatty acids*#

� Medium chain fatty acids*

� Short chain fatty acids*

� Sodium

� Chloride

� Magnesium

� Iron
• *All implicated in protection from infection

• # Implicated in improved eye and brain function

Unchanged levels of:

� Volume 

� Calories

� Lactose

� Fat

� Linolenic acid

� Potassium

� Calcium

� Phosphorus

� Copper

� Zinc*

� Osmolality

� Vit B1-12
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Skin-to-skin contact

� Aids breast milk production 
� Aids intramammary 

pathway for immunity
� Helps infant maintain body 

temperature, oxygenation, 
steady state

� Enhances mother infant 
bonding

� Ideally mother and baby 
are skin to skin for at least 
an hour at a time
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Protective throughout life

� Research has shown a lower 
incidence of NEC, 
gastroenteritis, otitis media, 
pneumonia, septicaemia and 
meningitis, SIDS, asthma and 
atopic disease 

� Lower incidence of chronic 
diseases of childhood and 
childhood cancers such as 
lymphomas and leukaemia's

� Lower incidence in adulthood 
of coeliac disease, diabetes, 
inflammatory bowel disease
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Supporting breastmilk supply

� Mothers hand express as soon as 

possible after the birth, preferably 

within the first hour

� Mothers express frequently in the 

first few days, by hand until the 

milk comes in then by electric 
breast pump

� Hand expressing in the first few 

days means that all available 
colostrum can be collected 

� Frequent early expressing 

encourages a good milk supply

� Skin to skin contact is important 

to help establish and maintain 

good milk supply
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� A baby wrap which has been 
against the baby’s skin is given to 
the mother to inhale the aroma of 
her baby (this helps encourage 
the let down reflex) whilst 
expressing

� Photos of her baby in sight when 
expressing at home also help milk 
flow

� “Conditioning” the let down reflex 
by having a set routine when 
expressing at home

� Mothers are encouraged to 
express by their baby’s bedside 
when visiting

� Expressing at least 7 times a day 
is encouraged, up to 10 times for 
mothers with low milk supply

12
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� Written breastfeeding, 
expressing, storing, 
transportation and sterilising 
information is provided to the 
mothers

� Information on hiring or 
buying breast pumps is 
provided 

� Mothers from rural areas may 
be lent pumping and/or 
sterilising equipment

� Some mothers stay in 
accommodation near the 
hospital, they are provided 
with expressing and sterilising 
equipment
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� Mothers of singletons are 
advised aim for up to 600-
700 mls per day, mothers of 
multiples are advised to aim 
for  at least 1000 ml per day

� These amounts seem large at 
first, but the aim is to prime 
the breasts for optimal milk 
production and have a 
plentiful supply when baby is 
discharged form hospital.
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� Breast care advice 

� Advice regarding diet and rest is 
offered

� Mothers are provided with milk 
containers and expressing 
equipment to use in the nursery

� All breast milk is labelled with 
mother and baby’s name and 
medical record number, time and 
date of expression 
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Breastmilk additives

� Babies less than 1500gm at 
birth will generally need 
additional protein to sustain 
growth, and calcium and 
phosphate to prevent 
osteopenia, and extra 
vitamins and minerals 

� “Fortifier” is added to 
breastmilk for babies less 
than 1500 gm. Fortifier 
provides extra protein and 
additives and increases 
calories from the 20 kcal of 
straight EBM up to 22,24,and 
26 kcal as prescribed, to 
maintain growth

� Breastmilk fortifier is cows 
milk based, with 100% 
partially hydrolysed protein
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� Infants with chronic lung 
disease have high metabolic 
needs and may need 
nutritional support after 
discharge from hospital. 
These infants may be 
prescribed additional 
carbohydrate and or fat to 
increase calories, added to 
breastmilk

� Babies less than 2.5kg at time 
of discharge are assessed for 
weight gain and extra calories 
in the form of carbohydrate or 
fat will be prescribed if 
needed.
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Transition to breastfeeding

18
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Sucking ability occurs along a continuum from 

early fetal life

From 8 weeks
� Swallowing occurs in utero

At about 24 -26 weeks
� Baby shows signs of interest 

in sucking
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From about 28- 30 
weeks

� Non-nutritive sucking occurs with one 
or two sucks per burst 

� Non-nutritive sucking occurs at a rate 
of about two sucks per second

� Sucking, swallowing and breathing 
may not be rhythmic, at a ratio of 
1:1:1 

� Swallowing and breathing are 
interspersed with sucking at varying 
ratio’s

� Baby sucks on ETT or gastric tube, or 
pacifier

� Baby attempts to bring hands to 
mouth 

� Increased saliva production
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At about 32 weeks 

� Breastfeeds are introduced for 
babies not on respiratory 
support

� The rooting reflex and the link 
between sucking and 
swallowing is developed 

� One to three sucks per burst, 
with rate closer to one per 
second

� Baby able to co-ordinate 
sucking, breathing and 
swallowing
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� Baby is able to suck 
nutritively at the breast when 
assisted to attach well, but 
will tire easily

� Baby may be uninterested in 
sucking

� Baby may ingest little milk at 
this stage

� May only have one period 
during the day when awake 

and alert for breastfeed

� Babies like the taste of 
breastmilk
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� Nutritive sucking may be 
characterised by   

long pauses between bursts 
and by swallowing either 
before or after the sucking 
burst rather than after each 
suck as with more mature 
infant
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From about 35 - 36 
weeks

� Nutritive sucking occurs at 
one suck per second

� Sucking is rhythmic and 
coordinated

� 3 -5 sucks per burst

� Breathing and swallowing 
more regularly interspersed 
with sucking

� Work of feeding tiring for 
baby

24
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From 38 - 40 weeks

� Sucking bursts lengthen to 

10 - 30 sucks per burst 

� Routinely incorporated 
sucking and swallowing and 
breathing
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� Extreme prematurity

� Prolonged ventilation or CPAP

� Immature, uncoordinated suck, 

swallow, breathe sequence

� Easily fatigued, weak

� Oxygen dependent, chronic lung 

disease

� Intraventricular Haemorrhage

Factors associated with feeding difficulties in 
preterm infants

26

� Neurological disorganisation

� Hypotonic/hypertonic

� Abnormal posture

� Gastro-oesophageal reflux

� Nipple issues (too big/too 
small)

27

Breastfeeding Management

28

General management for breastfeeding 

success

Use developmentally appropriate 
positioning:

� Position infant to allow hand       
to mouth opportunities

� Promote flexion with arms to 
midline

� Position to prevent neck and 
shoulder retraction

� Promote and encourage 
Kangaroo cuddles, skin to 
skin contact
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� Expressed breastmilk for oral care

� Pacifier provides opportunities for 

non-nutritive sucking, for babies 

who are ventilated or on CPAP, or 

can’t be offered sucking feeds

� Time oral feeds to coincide with 

waking times

� Provide calorie rich milk, by the 

use of fortifier, polyjoule and /or 

MCT oil to add calories to 

decrease volume required

� Introduce breastfeeds gradually

� Consider need for nipple shield, if 

attachment unsuccessful

30
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Cues to indicate readiness for breast feeds

� Baby has reached appropriate 
gestational age- between 32-
34 weeks

� Tolerating milk feeds via 
gastric tube

� Baby is awake and alert at feed 
times

� Demonstrates rooting reflex

� Sucks on gastric tube during 
feeds

� Demands feeds

� Baby sucks on fists or other 
objects near the mouth

� Sucks on pacifier during tube 
feed
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Transition to breastfeeding

� Plan a good time for mother 
and baby

� Ensure the carer has time to 
spend with mother and baby, 
preferably for the whole feed

� The first sucking feeds should 
be at the breast, there is no 
need to “assess” sucking 
ability with a bottle first

� Commence breastfeeding 
from about 32 weeks, 
depending on baby’s condition 
and readiness cues
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� Don’t introduce bottles until baby 
having at least 3 good breastfeeds 
per day

� Babies born after 32 weeks 
gestation, and appropriate weight 
for age, are able to exclusively 
breast and tube feed, and can be 
discharged home exclusively 
breastfeeding

� Babies with chronic lung disease 
can breastfeed successfully, 
though this may take time to 
establish and occur after 
discharge

� Some babies will need to have 
additives to their breastmilk even 
after discharge, commonly 
thickener to treat reflux or extra 
calories in form of powder or oil. 
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� Baby will make gradual 
progress, starting with licking 
the nipple, then rooting, then 
opening the mouth wide, then 
attaching but not necessarily 
sucking, then attaching and 
sucking well, for a short time, 
then gradually sucking for  
longer. This might happen in 
the first feeding attempt or 
over a period of a few days

� Where possible mothers 
spend all day in the nursery 
and breastfeed, and babies 
have tube feeds when their 
mother is unavailable.
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Breastfeeding management

� Ensure baby is in calm, alert 
state for breastfeed

� Position baby with mouth 
close to nipple  

� Elicit the rooting reflex by 
stroking the side of the baby’s 
mouth with the nipple

� Ensure good attachment by 
waiting for the rooting reflex

� Ensure good seal, with lips 
flanged out and tongue over 
lower gum

� Watch baby for nutritive 
sucking, listen and watch for 
swallowing 

� Assess each breastfeed, 
record feeding plan in notes 

� Include mother in 
breastfeeding plans

� Give top-up as required to 
ensure adequate intake
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� Avoid other activities at 
feeding time, such as bathing 
or weighing

� Be aware of signs of fatigue 
or stress, space feeds 
accordingly

� Avoid noxious oral stimuli, 
use protective tape under 
gastric tube strapping, 
remove strapping gently, be 
gentle when using oral 
suction catheters

� Premature babies may have 
oral aversion due to long term 
respiratory support, progress 
will be gradual

36
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� Oral exercises may be 
indicated for some babies 
with long term ventilator, 
CPAP or oxygen dependency, 
these babies may need help 
to elicit rooting behaviour

� Treat underlying medical 
problems (eg: GOR)

� Thickener may be added to 
breast milk

� Medication for reflux

� Consider Speech Pathology 
consultation if baby not 
progressing as expected
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� Positioning for good 
attachment is individual, 
experiment with different 
positions

� Encourage mother to learn 
the “feeling” of a good 
breastfeed

� Every breastfeed is a learning 
experience for mother and 
baby

� Assess maternal milk 
production, treat low supply

� Progress gradually to more 
sucking feeds, as tolerated by 
baby
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Use of nipple shields

Reasons for use in NICU

� Nipple problems such as flat 
or inverted nipples

� Premature babies after 
unsuccessful attempts at 
nutritive sucking

Precautions

� Ensure adequate milk transfer

� Close follow up after 
discharge for all mothers 
using nipple shield at home

39

� Mothers the need to express after each breastfeed to 
maintain supply, until baby gaining weight on exclusive 
breastfeeding, then advise mother to taper off expressing 
gradually, this may not occur till after discharge

40

Breastfeeding assessment using

modified latch assessment score for premature 

babies
0 1 2

a
Feeding assistance for mother Nurse assisted Nurse verbally 

guided
Mother unassisted

b
Attachment to breast

(oral muscle tone)

Baby too sleepy or 
reluctant to breastfeed

No latch achieved

Baby has repeated 
unsuccessful 
attempts to attach 
to breast

Holds nipple in 
mouth but doesn’t 
maintain 
attachment

Baby grasps breast

Tongue down

Lips flanged

Rhythmic sucking

c
Sucking and swallowing

(sucking efficiency and 
maturity)

none Intermittent 
sucking with 
occasional 
swallowing

Strong rhythmic 
sucking with 
audible swallowing

d
Breast drainage No change Breast a little 

softer
Breast 
considerably softer 
following feed

e
Use length of feed and points 
a,b,c and d to assess feed and 
determine amount of “top-up” 
to give

< 5mins

Give full feed via intra-
gastric tube

5-10mins

Give ½ of usual 
feed via intra-
gastric tube

>10 mins

No extra feed 
required

Encourage baby to 
feed for as long as 
possible
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Validation of modified latch assessment score for 

premature babies. Y.Sheehy

METHODS

Two methods were used for validation 

1: To test inter-rater reliability of the MLA, the nurse caring for the baby and the 
lactation specialist independently scored the same breastfeed, assigning a score 

between 0 and 2 for each aspect of the score to obtain a total score out of 10. These  
scores were then compared.

2: To test the validity of the MLA, the baby was test weighed before and after the 

breast feed to estimate the amount of milk taken at that feed. The amount of milk

taken, as a percentage of the amount prescribed, was compared to the MLA score 
obtained by the Lactation Specialist. 

Additional data was collected on approximated milk volumes expressed by the 

mother; this was compared to the  test weight.

Data were collected and analysed using SPSS. Correlation was measured using 
Spearman’s rho (r). 

42
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RESULTS

21 assessments were performed. 

Gestational ages at birth ranged from 24 to 35 weeks, 

Birth weights ranged from 740-3226gm. 

At the time of assessment the babies were between 32-40 weeks post 

conceptual age.

Scores obtained by the nurse caring for the baby and the lactation

Specialist (IBCLC) were significantly positively correlated (r= 0.93, p < 

0.01), Diagram 1.

Scores obtained by the lactation specialist compared to test weighing were

significantly positively correlated (r= 0.83, p < 0.01), Diagram 2.

Maternal milk supply and amount of milk ingested were also found to be

significantly positively correlated (r= 0.63, p<0.01), Diagram 3.
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Diagram 1. Graph showing the relationship between the scores obtained by the 

lactation specialist (Score 1) and the nurse caring for the baby (Score 2). 
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Diagram 2.  Graph showing the relationship between the score obtained by the lactation 
specialist (Score 1) and the percentage of the feed taken (measured by test weigh) 
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Diagram 3. Graph showing the relationship between infant weight gain at the observed 

feed and the average amount of milk the mother is expressing per session.

6050403020100

M
at

 m
ilk

 in
 M

ls

125

100

75

50

25

r= 0.63, p<0.01 Infant weight gain (gm)
46

Conclusions:

� The modified latch score for premature infants is an easy-to-use 
guideline for assessing breastfeeding ability of the preterm infant

� Babies will make gradual progress and their requirement for tube 
top-ups decreases

� Mothers gradually become competent at attaching their baby well 

� This research was presented in poster form at the ILCA 
conference in San Diego in 2007.
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DOTS Program

Discharge On Tube Support
� Well preterm infants discharged home on some tube feeds 

with home visiting until fully breastfed

� “room in” with baby prior to discharge to ensure 
breastfeeding success

� Intensive training for parents on tube feeding and checking 
tube position, slide show, DVD, instruction booklet, support 
from staff

� Parents don’t insert tube, if tube comes out at home a staff 
member will go out and replace it, in business hours

� Outcomes: Parents very satisfied with program

Length of stay decreased by about 7 days

Breastfeeding experience enhanced

No adverse events

48
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Positives of having a baby a little early

� Time for mother to get used to caring for her baby before 
taking him/her home

� Milk supply is usually well established by time of discharge

� Mothers tend not to have problems with sore nipples and 
engorgement

� Mothers and babies have time to learn to breastfeed, with 

help from experts, before being discharged

49

Conclusions

� NICU’s need to have policies which encourage and support 
breastfeeding

� Artificial baby milk should not be promoted in NICU

� Donor milk banks should be promoted and supported

� Almost all premature babies are able to breastfeed effectively

� Premature babies whose mothers wish to breastfeed should be 
breastfed first, and not introduced to bottles until well established 
on breastfeeding, if at all 

� Transition to exclusive breastfeeding is a gradual process

� Some babies are still progressing to exclusive breastfeeding at 
time of discharge

� Post discharge home visiting program provides additional support 
for these fragile, vulnerable infants

� Low supply is the most likely reason for breastfeeding failure

50

� Premature and sick babies need follow up after discharge to 
ensure feeding is progressing well

� Some babies who are discharged home on oxygen are unable to 
exclusively breastfeed, and need supplementation and added 
calories, they can transition to exclusive breastfeeding as they 
gain strength after discharge

� Our policy is to consider extra calories for babies under 2.5kg at 
time of discharge. Many babies of this weight will not need extra 
calories, they will thrive on breastmilk alone

� Mothers of premature babies need the assistance of skilled, 
knowledgeable, lactation consultants, nurses and midwives to 
establish and maintain a good milk supply and ensure good 
breastfeeding outcomes
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� Humans are mammals, and 
breastfeeding is a natural 
process designed for survival, 
mothers and babies have 
instinctive breastfeeding 
behaviours which we need to 
acknowledge and enhance in 
an unnatural environment like 
Neonatal Intensive Care

52
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Thank you!
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Thanks to all the mums and babies who 
have allowed me to photograph them, and 
from whom I have learnt so much.



Notes for “Breastfeeding Premature Infants” Y. Sheehy.  
 

Slide 3  

The Newborn Care Centre at Royal North Shore Hospital in Sydney, Australia, is the 

tertiary obstetric and neonatal referral unit for the Northern Sydney Local Health 

Network. Mothers and babies are transferred here from the local area public and 

private maternity units and regional maternity units in NSW for specialised neonatal 

and obstetric care.  

The NCC cares for over 500 babies per year approximately 50% of these babies are 

referred from other centres, mostly in-utero transfers, but a significant number of ex-

utero transfers as well. Babies whose mothers have planned to deliver at a different 

hospital but require tertiary care are back transferred as soon as possible. Local area 

and regional maternity units have varying degrees of ability to care for premature 

infants, which means that some of our babies are transferred at about 32 weeks post 

conceptual age, others later at 34 or even 36 weeks post conceptual age, depending on 

their health status. The Newborn Care Centre does not perform any neonatal surgery 

(apart from laser eye treatment) infants requiring surgery are transferred to one of two 

children’s hospitals in Sydney. 

Royal North Shore Hospital is in a demographic area of relatively high socio-

economic status, where most women know the benefits of breastfeeding and intend to 

breastfeed. Our main alternative ethnic groups are Chinese and Korean mothers, who 

also intend to breastfeed. 

The Newborn Care Centre cares for infants from 24 weeks to full term. All of the 

babies require some form of specialised care; the main reason for admission is 

prematurity and /or respiratory distress. Hypoglycaemia, severe jaundice and 

hypothermia are the three next most common reasons.  

 

Slide 4 

Some maternal conditions will adversely affect the production of breastmilk: 

hypertensive disease of pregnancy, especially if requiring medication, causes the most 

problems for the mothers in my care, other conditions include diabetes, post- partum 

haemorrhage and breast reduction surgery, and primary lactation insufficiency to 

name a few. 

 

Slide 5-8  

All of the components of breastmilk are involved in protecting the baby from 

infection; preterm milk is higher in general anti-infective constituents than term 

baby’s. The entero-mammary pathway is enhanced by Kangaroo Care, by exposing 

the infant and mother to each-other’s pathogenic bacteria thereby allowing breastmilk 

to specifically target pathogens the infant has come into contact with. 

 

Slide 11-14 

Frequency of stimulation is more important than length of expressing, however in the 

first few days it may take 30-60 minutes to obtain a small amount of colostrum. 

Asking the mother to stimulate her breasts frequently, for a short time and then 

massage and hand express for longer at least 6 times a day will provide good 

stimulation and hopefully a good amount of colostrum. The amount able to be 

expressed will vary considerably from woman to woman. As the mother is separated 

from her baby every effort is made to encourage her to spend time with her baby, if 

unable to do so then pictures and baby wraps (used by the baby) are given to her to 



help with milk production and help her feel closer to the baby. On the day the milk 

comes in mums are advised to express very frequently, up to 10-12 times, for a couple 

of days. This helps prevent engorgement and enhances milk supply, thereafter 

mothers should express 3hourlly during the day and once overnight. This will usually 

provide enough milk. For low supply more frequent expressing and medication are 

advised. Domperidone (Motilium) is our chosen medication. Mothers have few side 

effects and in my experience it works for most mothers. 

 

Slide 15 

Multivitamins are often suggested to mums, especially those containing fish oils, and 

iodine and vitamin D. The DiNO trial showed additional LCPUFA’s were beneficial 

to preterm baby’s eye development. Iodine and Vitamin D levels are often low in 

pregnant and lactating women, so dietary supplements are suggested. Some women of 

Korean and Chinese ethnicity believe seaweed soup to be a galactagogue and drink 

litres of it every day to increase their milk supply. In our nursery we have had three 

babies who have had hypothyroidism from maternal ingestion of seaweed soup which 

is extremely high in iodine.  

 

Slide 32-36: 

 Plan a good time for mother and baby 

 Ensure the carer has time to spend with mother and baby, preferably for the 

whole feed 

 Ensure mother is sitting comfortably. Use pillows and footstool to provide 

back and leg support for mother as needed 

 Position infant in flexed position with mouth aligned to nipple 

 Undress baby to allow skin to skin contact and easier positioning 

 Assist baby to attach, if needed, by shaping the nipple 

 Ensure good positioning, chest to chest and chin to breast 

 Assist mother to become independent with positioning and attachment 

 Educate mother to self-assess breastfeeds 

 Offer pacifier during tube feeds to encourage sucking, esp. for babies with 

respiratory illness, such as chronic lung disease, research by Collins et al has 

shown that offering pacifiers to preterm infants has no deleterious effect on 

breastfeeding 

 Babies are more physiologically stable with breastfeeding than bottle feeding 

 Don’t introduce bottles until baby having at least 3 good breastfeeds per day, 

later if mother available for breastfeeds more often, some babies never have 

bottles 

 In our nursery babies born after 32 weeks gestation, and appropriate weight 

for age, are able to exclusively breast and tube feed, with no need for bottles 

whilst in hospital, and are discharged home exclusively breastfeeding 

 Cup feeding is not practised in our unit, due to preference by the medical team. 

Collins et al found that cup feeding increased the length of stay for premature 

babies.  

 

 Slide 42 

The Discharge Home on Tube Support program is an innovation which has been 

shown to decrease length of stay and enhance breastfeeding outcomes. It works well 

with intensive parent education and frequent home visiting after discharge. Parents are 

happy with the program and we have had no adverse outcomes. Most of the babies 



have been discharge home to progress to exclusive breastfeeding. Babies whose 

mothers have chosen to bottle feed and whose babies who are unable to exclusively 

breastfeed are also able to take advantage of the program. 
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