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Introduction 
● In affluent countries, there is a pattern in increased prevalence in breast feeding 
● Majority of human milk intake studies are cross-sectional or small selected groups 

for a longer time period 
○ this study follows human milk intake, macro content, macro intake, in a random 

cohort, describing changes during different stages in lactation (mother-infant 
pairs terminating breast feeding early and continue for extended periods) 

● Breast feeding statuses
○ exclusive = allowed supplements of water, camomile tea w/o sugar or milk and 

vitamins
○ partially = breast-feeding at least once a day 

● Foremilk = milk before feeding the infant 
● Hindmilk = milk after finishing feeding the infant 



Rationale 
Purpose: Describe food intake, growth, blood indexes, in a cohort representing 
healthy term infants in Copenhagen and the interrelation of the indexes
● Give a detailed description of human milk intake and protein, fat, 

carbohydrate, and energy contents of human milk, with the analysis of 
influencing factors 

● Describe the nutritional role of breast feeding 

Hypothesis: Maternal fat stores laid down during pregnancy are easier to 
metabolize during lactation than are other fat stores and, if low, may limit milk 
fat when exhausted. 



Methods
● Criteria: parents of Danish origin, singleton births, 37-41 week gestational 

age, no neonatal disease/malformation 
● 251 infants born at Hvidovre Hospital → randomly assigned to:

○ study group (91/139; 65% until 12 mo)
○ control group (87/112; 96% until 12 mo

● Control: examine if frequent contacts between families and investigators 
was influencing feeding pattern starting @ 9 mo

● Test weighing of milk intake: mothers instructed to use electronic balance 
programmed to average 40 weighings within 10 seconds 

● Weighings were done when infants were 2, 4, and 9 months of age during 
periods of 2, 2, and 5 days respectively
○ the duration of each feed was registered 





Methods cont.
● Milk samples: collected 4 days after delivery, 14 days after delivery, 

and every 2 weeks up to 3 months after delivery
○ 8 mL sample of foremilk and hindmilk 
○ samples frozen until analyzed 

● Blood samples: from infants at 2 months by venipuncture 
● Maternal/family characteristics: mother’s heights and prepregnancy 

weights self reported 
○ education, smoking habits, social class, etc through a 

questionnaire 



Results 
● total of 1382 milk samples from 88 mothers

○ 713 foremilk
○ 669 hindmilk

● 79% of the 1750 samples that were to be collected
● decline in protein content until 6 months after delivery 
● fat concentration changed linearly between foremilk and hindmilk samples - 

increased
○ varied significantly from woman to woman 
○ fat concentration dependent on post-delivery weight gain 

● carbohydrates also linear with time, increased overall
○ foremilk and hindmilk samples did not depend on time
○ average concentration of hindmilk was 3 g/L lower than foremilk 









Discussion/Conclusion
● Study was a detailed a description of milk intake, macronutrient concentration, and 

intake in a representative cohort of healthy infants in Copenhagen
● Data shows a large variation in macronutrient concentration of individual breast milk, 

therefore a large variation in intake among healthy infants
○ Differences in protein intake among exclusively breast-fed infants reflected in 

urea nitrogen concentrations in the blood
● Milk intake was mainly determined by the current weight of the infant, the height of 

the mother, and the infant gender
● Positive association between pregnancy weight gain and milk fat concentrations
● Very large variation of milk intake of infants being partially breast-fed 



Questions? 


