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TOPICS
Update on the Breastfeeding Trends in Australia

Understand the Enablers and Barriers to breastfeeding

Awareness of current Breastfeeding strategies

Understand Lactogenesis – development of  human milk

Case discussion outlining common Breastfeeding issues

Nutritional and bioactive Components  of breastmilk – What is formula trying to emulate?

Update on development and marketing of infant formula

Detail indications for use of specialised infant formulas

Outline the Dietetic role in infant feeding



BREASTFEEDING PREVALENCE

Australian National Infant Feeding Survey 2010 (ANIFs)  (29,000)

Queensland Infant Feeding Survey 2014  (1200)

National Health Survey 2017-2018

Australian Feeding infants and toddlers Study (OzFITS 2021 - 
1140) 

National Health Survey 2020-2021

CURRENT PREVALENCE BREASTFEEDING AUSTRALIA

National Health Survey

Aug 20-Jul 21

Online survey 

Exclusive Breastfeeding

= no other food or fluid other than 



PROPORTION AUSTRALIAN INFANTS 0-3 
RECEIVING ANY BREASTMILK

2021-2021

AUSTRALIAN FEEDING 
INFANTS AND TODDLERS 
STUDY (OZFITS 2021) 

1150 infants

Telephone interviews

NETTING ET AL,, 2022



REASONS FOR CEASING 
EXCLUSIVE 
BREASTFEEDING

NHS 2020-2021

ENABLERS AND BARRIERS TO BREASTFEEDING
Enablers Barriers

Socio Demographic Maternal SES
Higher Maternal Age
Higher Maternal Education Level
Maternal Occupation

Lower Maternal SES

Psychosocial and 
cultural

Social support, knowledge and attitudes of the maternal 
partner, family and friends  
Prenatal breastfeeding intention
Availability of facilities for breast feeding in public places 

Ethnic background
Maternal lack of confidence
Return to employment

Biomedical Infant health problems Breastfeeding problems
Caesarean birth
Parity 
Infant health problems
Maternal smoking 

Health service 
related

Rooming-in
Early mother-infant contact 
Demand feeding 
Staff practices and breastfeeding guidance 
Hospital policies (BFHI)  
Availability and promotion of mother's support groups  
Dissemination of information re the benefits of 
breastfeeding

Complementary feeds
Hospital policies *

AIHW 2011, AIHW 2023



AUSTRALIAN NATIONAL BREASTFEEDING STRATEGY

BASICS OF HUMAN MILK PRODUCTION

Milk supply doesn’t start out as a demand 
and supply process

During pregnancy and the first few days 
postpartum milk supply is under Endocrine 
control then there is a switch to ‘local control’ 
or Autocrine control

Milk removal is the primary control 
mechanism for supply



SECRETORY DIFFERENTIATION 
 (LACTOGENESIS 1)
  
ENDOCRINE CONTROL

• Breasts are capable of full lactation 
from around 15-20 weeks in 
pregnancy 

• Milk production is under endocrine or 
hormone control 

• While the mother is still pregnant, the 
placenta produces hormones, such as 
progesterone, that inhibit abundant 
milk production, until after the infant 
is born (Sriraman, 2017) 

Image: pxhere.com

SECRETORY 
ACTIVATION 

(LACTOGENESIS 
2) 

ENDOCRINE 
CONTROL

•Once the infant is born and the placenta has been removed, there is a sharp 
decline in progesterone 

•Progesterone is thought to inhibit prolactin 

•Prolactin is the main hormone involved with milk production 

•This is the stage where milk production rapidly increases 

•Although biomarkers indicate this occurs 30-40 hours after birth, most mothers 
will not notice the breasts feeling fuller for 2-3 days 

•Prolactin release occurs in response to stimulation of the nipple (by 
breastfeeding or expressing) 

•This endocrine control is responsible for the next stage of milk production – 
Galactopoesis (Sriraman, 2017)



AUTOCRINE CONTROL
GALACTOPOESIS 
(LACTOGENESIS 3)

•Maintenance of milk secretion

•Local autocrine control at the breast

•Feedback inhibitor of lactation

•Fullness of the breast determines rate of 
milk secretion

•Prolactin receptors—prolactin transfer 
more important than serum prolactin 
levels

•Serum prolactin does not control milk 
synthesis

(Sriraman, 2017)

KEY HORMONES 
INVOLVED
Oxytocin 
­ Produced by the hypothalamus
­ Secreted by the posterior pituitary 

gland
­ Responsible for the milk ejection reflex 

(let-down)

Prolactin
­ Synthesised by lactotrophs in the 

anterior lobe of the pituitary
­ Responsible for ongoing milk secretion 
­ The surges of prolactin during a feed, 

rather than prolactin baseline levels 
that influence continued lactation



MEET SARAH AND BABY JACK

Sarah brings baby Jack to emergency on the 
advice of her midwife. 
Jack is 5 days old, born at 37 weeks.
BW: 2.860kgs CW: 2.500kgs
BGL of 2.2mmols/l
Jaundice – SBR 280

CASE REVIEWS

BABY JACK

Jack is admitted

NGT inserted for feeding

55mls 3/24 EBM or formula

For Lactation Consultant review



INFANT 'RED FLAGS' FOR LOW SUPPLY:

Poor weight gain

Reduced wet or dirty nappies

Dark, strong-smelling nappies

Often hungry or unsettled

Short, frequent feeds

Very long, continuous feeds

Sleepy, difficult to wake

Jaundice

(Brodribb, 2019)
• Image: pexels

LOW BREAST 
MILK 

PRODUCTION

Primary:

Occurs when there is insufficient mammary tissue; disturbed 
neurological pathways or inappropriate concentrations of 
hormones required for milk production

Also consider the possibility of retained placental fragments 
and ask about previous breast surgery

(BRODRIBB, 2019)



LOW BREAST 
MILK 

PRODUCTION

Secondary:

Failed secretary activation as a result of improper 
breastfeeding management and/ or infant related 
problems

Incorrect latching to the breast

Timed or scheduled feeding

Overuse of pacifiers

Medications such as cold and flu preparations 
containing pseudoephedrine and use of oral 
contraceptives before six weeks

BRODRIBB, 2019

MATERNAL ‘RED FLAGS’ 
FOR LOW SUPPLY

Image: Researchgate



BREASTFEED 
REVIEW

LC takes feeding history and observes direct BF

Breast growth and glandular tissue discussed with 
Sarah

Sarah would like to continue BF

BREASTFEED 
REVIEW

Supply line with formula suggested 
– referral to dietitian

BGL and SBR monitored and stable

Sarah and Jack discharged home 
BF with supply line and formula

Image:wikimedia commons



MEET MUM EMMA AND BABY 
LUCY

Dad is letting Emma sleep 
overnight to get some rest and 
will bottle feed Lucy formula.

Emma does not get up overnight 
to express.

Emma wakes in the morning with 
engorged breasts and a red, 
lumpy area on her left breast.

Emma breastfeeds Lucy her 
morning feed but is worried she 
has mastitis. 

Image: pexels

MASTITIS SPECTRUM CONDITIONS 
(MITCHELL ET AL., 2022)

Abscess

Bacterial mastitis
represents a progression from inflammatory mastitis. Antibiotics or probiotics required to 

resolve

Inflammatory mastitis
occurs when ductal narrowing persists and surrounding inflammation progresses

Ductal narrowing
Ductal narrowing (Also known as plugging or blocked ducts) is a term for microscopic 

ductal inflammation and narrowing that is related to alveolar distention

Hyperlactation/ Dysbiosis
Hyperlactation is an over production of 

milk
Dysbiosis is the disruption of the milk 

microbiome



BREASTMILK 
COMPOSITION

Changes with

Maternal 
diet

Mammary 
gland 

physiology

Stage of 
feed

Age of 
infant

Biologically dynamic

INFANT FORMULA
Standards for production
Evidence for additives
Current recommendations
Specialised products
Practice tips



WHY DO WE NEED TO 
KNOW ABOUT INFANT 
FORMULA?

~ 65% of infants under 6months 
are likely to have had some 
formula (NHS 2020-2021)

~40-50% infants introduced to 
IF under 4mths of age (OzFITS 
2022)

NETTING, ET AL 2022

WHICH 
FORMULA IS 
BEST??

28



PARENTAL DECISION  MAKING 
REGARDING INFANT FORMULA

Health Professionals – GP, Paediatrician, Midwife, CHN, Dietitian, Chiropracter

Internet
Forums
Facebook/Social media mothers groups
Formula company websites
Choice website

Opinions and experiences of other caregivers (family, friend, mothers' groups)
Can be quite influential due to lived experience

Trial and error

Same formula that was given in hospital

TV advertisements for brand recognition

MALEK, 2016



BAKSHI, ET AL. 2023

CURRENT GUIDELINES FORMULA - FSANZ



FSANZ – FOOD STANDARDS AUSTRALIA NEW ZEALAND

INFANT FORMULA 
Nutritional components Bioactive components

Protein Fat CHO Probiotics Prebiotics Nucleotides
Type Cow

Goat
Soy
Rice
Rice and Pea Protein

LCPUFA’s
Linoleic 
Alpha- linolenic 
acid
Palmitic acid

Lactose containing Lactobacillus 
reuteri
Lactobacillus 
rhamnoses GG
Bifidobacterium 
lactis
Bifidobacterium 
breve

Addition of HMO’s

20 -fucosyllactose, 
20 ,3-di-
fucosyllactose, 
lacto-N-tetraose, 
30 -sialyllactose, 
60 –sialyllactose

GOS
FOS

Nonprotein 
nitrogenous 
compounds
Cytidine 
monophosphate
Uridine 
monophosphate
Adenosine 
monophosphate
Guanosine 
monpphosphate
Inosine 
monophosphate

Modification Partiallly 
Hydrolysed
Extensively 
Hydrolysed
Amino acid

Milk fat globules 
(MFG’s)
MCT’s

Low lactose/lactose 
free
Added thickener 
(Anit-regurgitation)
Maltodextrin



REVIEW OF HUMAN MILK 
OLIGOSACHARIDES

Addition is safe and well 
tolerated

Shift microbiome closer to that 
of breastfed infants

Shift in intestinal immune 
markers closer to that of 
breastfed infants

SCHONKNECHT, 2023

ADDITION PROBIOTICS 
OR SYNBIOTICS

Significant heterogeneity of studies

Lack of RCT’s for robust evidence

Potential for some reduction in colic and 
regurgitation



NH&MRC RECOMMENDATIONS REGARDING 
CHOOSING INFANT FORMULA

The NHMRC recommends that formula-fed infants receive 
a cow’s milk based formula (preferably with a lower 
protein level) and avoid specialty formulas, unless they 
can not take a cow’s milk based formula for medical, 
cultural or religious reasons

European Childhood Obestiy Project
The higher protein content in formula is associated with higher body 
weight in the first 2 years of life but it has no effect on the babies 
length
Lower protein intake in infancy may reduce the risk of overweight 
and obesity later in life

NHMRC 2012
KOLETZKO, ET AL 2009 37

AUSTRALIAN GOVERNMENT, DEPARTMENT OF HEALTH AND AGED CARE, ACCESSED 11 2023, 



NUTRITIONAL COMPOSITION (PER 100ML)

3
9

Human Milk Formula
Stage 1

Formula Stage 2 Formula
Stage 3

Cows Milk

Energy 65-70kcal/
290KJ

65-70kcal/
270-290Kj

63-74kcal/
265-310Kj

70-73 kcal/ml/
290-310Kj

70 kcal/
290 KJ

Protein 1.0g 1.3-1.8g 1.5-2.5g 2.2-3.4g 3.5g
Fat 4.4g 3.1-3.7g 2.8-3.5g 2.4g 3.5g
CHO 6.9g 7.3-8.2g 7.0-8.7g 9.8g 6.3g
Calcium 32mg 43-65mg 60-100mg 132mg 107mg

Iron 0.03mg 0.5-0.8mg 0.8-1.2mg 1.2-1.6mg nil

Vit D 0.1ug 0.62-2.2ug 1.0-1.2ug 0.69 ug 0.52 ug

Sodium 17mg
0.74mmol

16-27mg
0.7-1.2mmol

19-31mg
0.8-1.35mmol

26mg
1.1mmol

37mg
1.6mmol

RECENT TRENDS IN INFANT FORMULA
Plant based
Organic
Goat



VEGAN 
FORMULAS

ØAustralian made

ØPlant based (Rice and pea-based protein)

ØMeets FSANZ standards

ØMember of MAIF

ØMarkets formula as allergen free

Ø~? Conflict with early allergen introduction advice

41

HIGH ENERGY 
FORMULA

­ 100kcal/ml 
­ 2.6g protein/100ml
­ 360 mOsm/kg 
­ Suitable for infants with high calorie 

requirements and/or fluid restriction



ASCIA 2023

ALTERNATIVE FORMULAS CONTINUED…



EXTENSIVELY 
HYDROLYSED 

FORMULA

3 on Australian market

Protein
• Vary in the size of the peptides
­ One has 20% free amino acids

Fat
­ Vary from nil up to 50% MCTs

Carbohydrate
­ lactose or glucose/maltodextrin

Low osmolality
­ Generally able to be well tolerated when concentrated

AMINO ACID 
FORMULAS

•3-4 on Australian market

•Infant preparations  and over 1yr (or > 10kg) preparations 

Protein
• 100% amino acids- high protein content vs standard polymeric formula

Fat
• Mix LCT and MCTs

Carbohydrate
• Corn syrup, dried sugar syrup

High osmolality

•Poor tolerance with concentration 



FORMULA 
FEEDING -
PRACTICALITIES

Three different recipes for making up formula in Australia:

1scoop to 30ml

1scoop to 50ml

1scoop to 60ml

Can be brand specific but even within brands there are 
different recipes

Feeding guide on back of tin

Parents need education regarding cue-based feeding
Need education regarding demand feeding and satiety

MARKETING CODES

2009

WHO Code 2009

2015

MAIF (Australia 2015)
• Australia’s application of 

WHO code
• Voluntary

Contribute to provision of safe and 
adequate nutrition for infants by
­ Promote and protect breastfeeding
­ Ensure proper use of milk substitutes
­ Adequate information
­ Appropriate marketing and distribution



MAIF AGREEMENT 
MARKETING IN AUSTRALIA OF INFANT FORMULAS

DIETETIC ROLE IN INFANT FEEDING
Understand the anatomy and physiology of breastfeeding

Have a thorough understanding of infant feeding development

Understand infant growth and tools in use to measure same

Stay abreast of the developing evidence base of infant formula

Be able to detect changes in growth patterns to determine  if and when dietetic intervention is 
indicated

Be able to conduct a thorough nutrition assessment for a breastfed, formula fed or mixed fed 
infant

Respect  and support the parents in their decision regarding how to  feed their 
infant



ASSESSMENT OF DIETARY INTAKE - INFANTS
Breastfed 
qParental description of cues for feeding 

(crying, sucking on hands, smacking of lips)
qNumber of breastfeeds per day
qOne/both breasts offered
qLength of feeds
qAlertness during feeds
qContentedness between feeds (how many 

hours)
qClustering of feeds – when and how 

frequent
qAny bottle feeds in addition to/top ups –

see formula section for further questions
qOutputs – number of wet nappies per day, 

frequency and appearance of bowel motions

Formula fed

qName of formula
qHow it is being made up – number of scoops 

to volume of water
qHow often it is being offered – record times
qLength of feeds
qHow much consumed at each feed + 

average 24 hour intake
qOutputs – number of wet nappies, frequency 

and consistency of bowel motions

qAny other fluids offered – if so what and how 
often, how much consumed

RESOURCES

Federal Government Websites

Raising Children’s Network

NH MRC Infant feeding guidelines

Child Health Nurses



SUPPLEMENT 
INTAKE 

 
HOW MUCH?

Breast Feeding Baby Slow Weight Gain Management Flow Chart  

(Royal Children’s Hospital, Melbourne)

– Supplement with up to 25% daily fluid requirements

­ Eg if baby needs 150ml/kg/d, and weighs 4 kg
­ Estimated Fluid Requirement is  600ml/d
­ Supplement 25 % of 600ml = 150ml/d
­ Divide by  number of feeds you are going to supplement 
­ Eg 6 feeds in 24 hours = 25ml per feed

Dr. Brodribb, GP and IBCLC, UQ
–Min 50ml/kg/d from supplement divided across several feeds over day

 

SUPPLEMENTATION

Essential to continue regular stimulation of the breast via frequent 
breastfeeding and pumping 

NB – > 25% of EER  coming from formula may interfere with 
breast milk supply 

54
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