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Abstract

Purpose: In premature infants, breast milk feedings are associated with 
a decreased risk of necrotizing enterocolitis, sepsis, and improved neu-
ro-cognitive development. Despite these benefits, not all premature in-
fants receive exclusive breast milk feedings. The Hill and Humenick 
(H&H) scale has been used to assess maternal confidence and com-
mitment to breastfeeding in term infants. Our goal was to test the validity 
of a modified H&H scale in premature infants. We examined the effect of 
maternal postnatal attitudes about providing breast milk using a modified 
H&H scale to see if maternal attitude affects the amount of breast milk 
fed to infants.

Subjects: Mothers of infants born ≤32 weeks gestation admitted to the 
Montefiore Weiler Neonatal Intensive Care Unit whose mothers could 
provide breast milk were eligible. 

Design: Within 48 hours of delivery, mothers completed a survey ex-
ploring their previous experience regarding breast-feeding, breast milk 
production, and attitudes towards providing breast milk for their infant.

Methods: Percentage of breast milk enteral feeds was calculated from 
the electronic medical record. Enteral feeds were calculated until feeding 
volume equaled a minimum of 120ml/kg/day. Data was analyzed using 
linear regression. 

Main outcome measures: Premature infants and their mothers (n=24) 
were enrolled. Average birth weight and gestational age were 1067gm 
(range 520-2000) and 28 weeks (range 24-32). On average, infants 
initiated enteral feeds by day of life four (range 2-9). The mean percent-
age of breast milk enteral feeds was 75% (range 13-100). 

Principal results: Maternal motivation for providing breast milk, after con-
trolling for education and prior breast-feeding experience, was not asso-
ciated with increased percentage of breast milk enteral feedings. 
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Conclusions: In this ethnically diverse urban setting, postnatal maternal motivation, based on a modified H& 
H scale, was not predictive of percentage breast milk enteral feeds among premature infants. Further study is 
needed to better delineate the precise factors that lead to increased breast milk provision to premature infants.
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Introduction

Premature infants fed breast milk have lower rates of common morbidities of prematurity including late-onset 
sepsis and necrotizing enterocolitis than those infants fed formula. In addition, infants fed breast milk have im-
proved neurodevelopmental outcomes in a dose dependent relationship.[1-4] Breast milk feedings for premature 
infants have been associated with maternal age, maternal motivation, marital status and multiple gestation birth.[5-7]

Though most premature infants receive initial breast milk feedings, only a fraction are discharged on breast milk 
feedings.[8,9] Barriers to providing breast milk to premature infants include maternal illness, socioeconomic sta-
tus, complications due to operative delivery, and perceptions of insufficient milk supply.[10-12] While the discrep-
ancy between initiation of breast milk feedings and breastfeeding at discharge is well documented, the amount 
of breast milk feedings while infants are hospitalized has not been described in relationship to maternal factors. 

The Hill and Humenick (H&H) Lactation scale was designed to assess maternal confidence and commitment to 
breastfeeding, perceived infant satiety, and maternal-infant breast feeding satisfaction in full term infants.[13] To 
the best of our knowledge, no comparable validated scale exists for mothers of premature infants.

Given the need to assess and promote maternal confidence in providing breast milk to preterm infants, our 
goal was to develop a measure for predicting breastfeeding initiation and duration applicable to the preterm 
population. We modified the H&H scale to reflect the experience of providing breast milk to premature infants. 
Because this study involved an urban population with limited generalizability and potential logistical and staffing 
barriers, we designed this project as a feasibility study, acknowledging that generalizability of outcomes might 
be limited. As a secondary outcome, we examined the modified scale’s ability to predict success at providing 
breast milk to premature infants.

Methods

The Montefiore Medical Center Institutional Review Board approved all study protocols. Informed, written con-
sent was obtained from the study subjects' legal guardians. Our prospective survey enrolled infants ≤ 32 weeks 
gestation admitted to the Montefiore Jack D. Weiler Hospital Neonatal Intensive Care Unit (NICU). In accord-
ance with hospital policy, we excluded infants whose mothers had a contraindication to breastfeeding such as 
positive human immunodeficiency virus and a positive screen for illicit drug use. Because mothers were expect-
ed to complete written surveys, mothers who spoke a language other than English or Spanish were excluded. 
We chose these gestational ages expecting this cohort to remain hospitalized long enough for their mothers 
to complete a sufficient number of surveys. Ethnically, roughly 90% of mothers whose infants are admitted to 
the Montefiore Weiler NICU self-identify as Black or Hispanic. Mothers were approached for consent within 48 
hours of delivery. 
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Mothers completed a written survey with demographic questions and a modified version of the H&H scale ap-
propriate for those who are pumping, not directly breast-feeding their infants (Table 1). Clinical characteristics, 
feeding and growth parameters at full feeds were recorded from the electronic medical record on enrolled infants 
in an effort to quantify the fraction of enteral feeds that were breast milk. 

Because rates of necrotizing enterocolitis and late onset sepsis peak in the first month of life, we limited our 
analysis of feeds to 120ml/kg/d which would be attained during this critical time period.[14] Using SAS software, 
version 9.2, Spearman correlations were estimated among maternal responses to the three breast-feeding re-
lated questions. Multivariate linear regression was used to adjust for maternal education and prior experience 
breastfeeding.

Strongly 
disagree

Strongly 
agree

20. I feel that pumping breast milk is providing my baby with an ideal 
food

1 2 3 4 5

21. I made the right decision when i decided I would pump breast milk 
for my baby

1 2 3 4 5

22. Even though I can pump breast milk, I would rather not be pump-
ing breast milk

1 2 3 4 5

23. I feel a sense of pride from watching my baby grow from my 
breast milk

1 2 3 4 5

24. I believe I can solve any breast milk feeding problems which come 
along

1 2 3 4 5

25. Providing breast milk consoles my baby in a special way 1 2 3 4 5

26. I'm so upset abot breast milk problems that I become upset at the 
thought of pumping breast milk

1 2 3 4 5

27. I arrange my life so that breast milk is almost the only thing my 
baby gets

1 2 3 4 5

28. Overall, I would describe pumping breast milk as a relaxing activ-
ity

1 2 3 4 5

29. I would describe my baby as being fussy after a breast milk feed-
ing

1 2 3 4 5

30. In general, I believe my baby was satisfied with breast milk feed-
ings

1 2 3 4 5

31. In general, I was satisfied with pumping breast milk 1 2 3 4 5

32. My baby appears to enjoy breast milk feedings 1 2 3 4 5

33. In general, I feel succesful at pumping breast milk for my baby 1 2 3 4 5

Table. 01 Sample survey provided to mothers after delivery.
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Results

Twenty six mothers were enrolled during a 13 month period from January 2013 through January 2014. During 
this time period, ninety five infants less than or equal to 32 weeks gestation were admitted to the Weiler NICU. 
Two infants were excluded due to positive HIV status. No patients were excluded due to positive urine drug 
screens or speaking a language other than English or Spanish. In general, mothers were older with extremely 
premature infants who received mostly breast milk (Table 2). 

Mean (range)

Gestational age (weeks) 28 (24-32)

Birth weight (grams) 1067 (520-2000)

Maternal age (years) 32 (20-43)

Enteral breast milk feeds(%) 74 (13-100)

Initiation of enternal feeds (day of life) 4 (2-9)

Male infant gender (%) 45

Table. 02  Baseline demographic maternal and infant data.

The majority of mothers self-identified as Black (42%) or Hispanic (29%). By report, most mothers had formal 
education: 50% with a college degree or higher and 46% regular high school diploma or GED (Figure 1). 

	

	
Figure. 01 Mother reported their highest education and ethnicity using validated scales.

On average, infants initiated enteral feeds by day of life four (range 2-9). Infants reached 120 ml/kg/day by 
week 4 of life on average (range 2-8). During the time from initiation of feeds until full feeds were attained, the 
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percent enteral breast milk feedings varied from 13 to 100 (Figure 2). A majority of infants were discharged with 
formula feedings (74%) compared to breast milk feedings (26%) (Figure 3).

 

Figure. 02 Distribution of individual infant’s percentage of cumulative breast milk enteral feeds up to 120ml/kg/d.

Figure. 03 Feedings at discharge were defined by enteral feeding type greater than or equal to 80% on the day 
prior to discharge.
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Based on initial survey results, mothers were very motivated to provide breast milk to their infants (Table 3). 
Many of the mothers strongly disagreed (64%) with “Even though I can pump, I would rather not be pumping 
breast milk.” The mothers either strongly agreed or agreed (69%) with the statement that “I believe I can solve 
any breastfeeding problems which come along.” A high percentage (57%) of the mothers strongly agreed 
with “I arrange my life so that breast milk is almost the only thing my baby gets.” However, no significant 
Spearman correlation was found between maternal responses to the questions listed above and percent breast 
milk enteral feeds. After controlling for maternal education and prior experience breast feeding with a linear 
regression model, maternal responses still were not significantly associated with the amount breast milk feedings.

Question St rong ly 
disagree

Disagree Neutral Agree Strongly 
agree

P-value

Even though I can pump, I would rather not be 
pumping breast milk

64 5 9 9 14 0.64

I believe I can solve any breast milk feeding 
problems which come along

4 13 13 39 30 0.34

I arrange my life so that breast milk is almost the 
only thing my baby gets

0 4 22 17 57 0.7

 

Table. 03 Maternal responses to questions assessing motivation in relation to percent breast milk enteral feeds.

Discussion	 		

In this study, based on the results of the modified H&H survey, mothers were highly motivated to give breast 
milk to their premature infants. The majority of infants received breast milk during the first week of life. How-
ever, only 26% of infants were still receiving breast milk on discharge. Maternal motivation to provide breast 
milk based on the modified H&H scale did not correlate with the amount of breast milk that was ultimately fed 
to the infants.

Our findings of a universal initiation of breast milk feedings and lower percentage of breast milk feeding on dis-
charge correlate well with prior research.[8,9] Many factors may contribute to decreased breast milk production 
in mothers of premature infants, including extreme prematurity, maternal illness, and delayed pumping or hand 
expression.[12,15-18]

In contrast to prior data, we found no correlation between maternal motivation, education, prior breast feeding 
experience and successful breast milk provision.[4,7,16] Due to limitations in enrollment of roughly 25% of the 
eligible population, this sample also may not be representative of the general Bronx population. Mothers in this 
study reported college education at higher rates (67%) than is seen the general Bronx population of women 
of child bearing age (37%).[19] Despite this finding, we found no relationship between maternal education and 
provision of breast milk feedings. In addition, maternal commitment and confidence as measured by a modified 
H&H scale did not correlate with breast milk provision.

It is possible that the lack of relationship between maternal age, education, and prior breast feeding experience 
is based on the definition of breast feeding as a percentage of enteral feedings. Previous studies have used a 
dichotomous variable, maternal report or breast milk volumes to define breast feeding rather than the amount 
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breast milk fed to infants.[5,8-10] However, this may overestimate the amount of breast milk provided to premature 
infants. Focusing on breast milk provision in terms of amounts fed in the first month of life may have greater 
significance toward long term outcomes.[14,20] Using these definitions of breast milk provision, there may be dif-
ferent predictive factors of successful provision of breast milk feedings to premature infants.

In summary, we found a poor correlation between maternal motivation to provide breast milk as measured by 
a modified H&H scale and provision of enteral breast milk feedings in premature infants. When focusing on 
the amount and timing of breast milk feedings, predictive factors of success have not been elucidated. Future 
research will explore the impact of early hand expression and skin to skin care on breast milk enteral feedings 
to premature infants.
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