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Breastfeeding of preterm infants 
Associated factors in infants, mothers, and clinical practice 

RAGNHILD MÅSTRUP. FACULTY OF MEDICINE, LUND UNIVERSITY 2014 

Background 

•  Preterm infants have more benefits of breastfeeding but 
are breastfed less. 

•  No consensus in the literature about clinical methods 
facilitating breastfeeding: 

– Do pacifiers, nipple shields and test weighing 
   facilitating breastfeeding? 

– How early should breast milk expression and skin-to-
skin contact begin for facilitating breastfeeding? 

– Does rooming-in in the NICU influence breastfeeding? 
 

Aim 

To investigate the associations between clinical practice to facilitate 
breastfeeding and 

•  exclusive breastfeeding at discharge 

•  adequate duration of exclusive breastfeeding  

•  PMA at establishment of exclusive breastfeeding 

Breastfeeding defined as feeding at and from the breast 
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Method 

•  Establishment of a Danish national cohort of preterm infants. 
•  21 participating wards 2009-2011 
•  Based on 3 questionnaires developed by a National expert 

panel and answered by the preterm infants’ mothers. 

•  Multiple regression analyses and general linear model 
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Participants 
1488 infant with GA 24 – 36 weeks 
•  Multiples, %      36 
•  Small for gestational age, %    18 

•  Boys, %       51 
1221 mother 
•  Education: high/intermediate/low, %    19/47/34 
•  Smoking, %      10 
•  First-time mothers, %     65 
•  Admitted to the NICU immediately after delivery  29 
•  Breastfed other infants excl. >4 months, %  17 

 
 

At discharge Breastfed Breast milk fed 

Exclusively 

Partially 

Not at all 

68 % 

17 % 

15 % 

77 % 

15 % 

8 % 

Variation between NICUs in exclusive breastfeeding  
rates at discharge: 51 – 83 % 
 
31% were exclusively breastfed for recommended duration  

99% initiated breastfeeding 

Results – infant breastfeeding 
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Results – Factors in infants 

•  Extremely preterm infants, very preterm infants 
•  Multiples 
•  SGA 

•  Mechanical ventilation 

Results – Factors in mothers 

•  First-time mothers/breastfeeding experience 
•  Education 
•  Smoking  

GA groups, 35-36 (ref.) 
 

GA 32-34 
 

GA 28-31 
 

GA 24-27 
 

Multiple birth 
 

SGA 
 

MV 
 

First-time mother 
 

Non-Scandinavian 
 

Mother admitted to NICU 
 

BM express. <6 h pp (ref.) 
 

6-12 h pp 
 

12-24 h pp 
 

24-48 h pp 
 

>48 h pp 
 

Daily sts after incubator 
 

Unrestricted pacifier (ref.) 
 

Minimising pacifier 
 

No pacifier 

Factors associated with PMA at establishment of exclusive breastfeeding  
Paper IV, Figure 4 

Earlier       Later 
Paper III, Figure 2 

Paper III, Figure 3 

Rooming-in 

•  5 NICUs had maternity care for mothers 
•  8 NICUs had rooming-in after maternity care 
•  All NICUs had possibility of rooming-in the last days 
•  29% of mothers admitted into NICU immediately pp 

– Established excl. breastfeeding1.5 days earlier  
(95% CI 0.3-2.6)  
Possible explanations: More BF sessions, respons to 
feeding cues, no separation stress 

•  No association with exclusive breastfeeding at discharge 
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Breast milk expression 

•  89% of NICUs recommended initiation < 6 hours pp 
  -  22% of the mothers did so 

•  The later the initiation of expression, the later excl. BF was 
established 

•  The later the initiation of expression, the higher OR of not BF 
excl. at discharge, and not BF excl. for the recommended 
duration 

•  Initiation of skin-to-skin contact after delivery: 
–  Immediately    27% 
–  from minutes to 6 hours pp  27% 

–  6-24 hours pp    27% 
•  57% continued skin-to-skin contact on a daily basis after 

incubator care 
– Ass. with 1.1 day earlier  

establishment of excl. BF  
(95% CI 0.0 – 2.1, p=0.046) 

 

Skin-to-skin contact Nipple shield 

•  Used by 58% of the infants 
– Signf. differences between NICUs (35 – 67%, p <0.0001) 

•  Use of nipple shield ass. with higher risk of not BF excl. at 
discharge 

– OR 2.3 (95% CI 1.6-3.2), p <0.0001 

•  And not BF excl. for the recommended duration  
– OR 1.4 (95% CI 1.1-1.9), p <0.05 

•  No ass. with early  
establishment of excl. BF 
(p =0.743) 

Nipple shield 

•  Our results do not support the hypothesis that use of  
nipple shields facilitates exclusive breastfeeding 

•  Neither that exclusive breastfeeding is established earlier 
 

•  Nipple shield should not be used as a standard for 
preterm infants 

Use of pacifier 

•  Pacifier was used in al NICUs for preterm infants 
•  12% of infants did not use pacifier 
•  10 NICUs encouraged minimising the use during transition 
•  30% of infants had the use minimised (6 – 50% in each NICU) 

– Associated with 1.2 (95% CI 0.1-2.3) day earlier 
establishment of excl. BF, p =0,04 

– Associated with lower risk of not being excl. BF at 
discharge OR 0.4 (95% CI 0.3-0.6), p >0.0001 
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Test weighing 

•  Routine in 10 NICUs 
•  30% test weighed at most breastfeeds (0 – 87% at each 

NICU, p <0.0001) 
–  Lower risk of not being excl. BF at discharge (OR 0.6 

(95% CI 0.4-0.8) p <0.01) 
–  The positive association disappeared within a month 

after discharge 
– Not associated with breastfeeding duration. 
– Not associated with the timing of establishment of 

excl. BF.  

Conclusion 

•  Multiples, SGA, mechanical ventilated and extremely preterm 
infants are delayed in establishment of exclusive breastfeeding.  

•  Initiation of breast milk expression within 6 hours may facilitate 
exclusive breastfeeding. The infant needs colostrum earlier. 

•  Minimising the use of pacifier during breastfeeding establishment 
may facilitate exclusive breastfeeding. 

•  Test weighing may facilitate exclusive breastfeeding at discharge, 
but more research is needed in how to sustain the effect after 
discharge. 

•  Use of nipple shields for preterm infants do not seem to facilitate 
exclusive breastfeeding. 

•  Admitting the mother to the NICU directly after delivery may 
accelarate breastfeeding establishment. 
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