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Formula vs. breast milk



long-term health benefits

lower risk of obesity 

lower risk of hypertension

lower LDL and total cholesterol

lower risk of type 2 diabetes

increased outcome of neurodevelopment



Country Breastfeeding
 6 weeks

breastfeeding
 6 months

estonia 86% 55%

sweden 97% 65%

france 50-75% 5%

Germany 45% 21%

UK 50-75% 7%

USA 50-75% 30%

canada 72% 30%

Brasil 62% 13%



world map of obesity



breastmilk composition
contents colostrum mature milk

Energy (kcal) 55 67
Fat (g) 2.9 4.2

Lactose (g) 5.3 7.0
Protein (g) 2.0 1.1

IgA (g) 0.5 0.1
Lactoferrin (g) 0.5 0.1

Casein (g) 0.5 0.4
Calcium (mg) 28 30
Sodium (mg) 48 15

Vitamin A (ug) 151 75
Vitamin B1 (ug) 2 14
Vitamin B2 (ug) 30 40
Vitamin C (ug) 6 5







Fat globules in milk



Fat globules in milk

Phospholipids, cholesterol, sphingolipids 
essential for cell growth

micro elements in fat globule membrane (I, Se, 
Cu)

fat-soluble vitamins in easily digestible form 
(A, D, E, K)

hundreds of proteins in fat globule membrane 
that regulate fat metabolism, immune system 
development and growth



Proteins in breast milk
27% a-casein that is :

• easily degradable into amino acids

• has regulatory peptides for digestion

• casein micelles contain most of calcium 
and phosphorous in milk

27% a-lactalbumin

18% lactoferrin



Infant formula and fat

contain plant fats only

no cholesterol

no fat globule membrane proteins

added micro elements in less easily 
obtainable form

some have added pufa (dha)



nutritional characteristics 
breastfed vs formula-fed 

superior ability to self regulate the sense 
of hunger and satiety

reduced energy intake and lower protein 
intake

the quality of fat - high content of lc-pufa 
and cholesterol in breast milk

up to 30% of non-digestable carbohydrates 
that act as a substrate for beneficial gut 
bacteria (lactobacilli and bifidi) in breast 
milk



Infant formula and 
proteins

whey proteins (mainly b-lactoglobulin)

soy proteins have different amino acid 
composition, increased amount 

hydrolyzed milk proteins  - no regulatory 
peptides released

no regulatory proteins found in fat 
globule membrane

added lactoferrin, sometimes 



Complementary feeding

Maintenance of breastfeeding 6-12 month 
period increases the health benefits

early use of meat has nutritional and 
neurodevelopmental advantages

delayed introduction of potentially 
allergenic foods is not supported



Proteins in complementary 
food

Protein fraction increases from 5% of total 
energy to up to 20% (3 times higher than 
needed)

some evidence that too much protein 
(especially dairy protein) increases body 
weight and obesity risk

Avoid unnecessary elevated intake



Fat in complementary food

Fats represent main source of energy of 
human milk

lc-pufa supplementation of formula food 
has benefits for brain development and 
blood pressure

Cholesterol levels in formula-fed infants 
is lower but increases when complementary 
food containing cholesterol is given

quality of fats is more important than the 
quantity



Carbohydrates and fiber

Human milk contains 10-25% of non 
digestable carbohydrates and 75-90% 
lactose

whole cereals, non-starchy vegetables, 
fruits and legumes are recommended in 
complementary food.

restricting refined sugar seems justified



take home message

formula feeding increases short-term and 
long-term health risks

early nutrition has life-long effects 
(nutritional programming)

early unphysiologically high intake of 
proteins is associated with later adiposity 
rather than high fat intake


