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Abstract 

Introduction: The proximity of the mother to the newborn 

following delivery is essential for the early initiation and 

establishment of exclusive breast feeding. It leads to the 

conditioning of the oxytocin reflex, allowing the 

expression of breast milk. However, preterm and sick 

babies are nursed in an environment away from their 

mothers in the NICU, thus leading to delayed initiation 

and inadequate expression of breast milk. 

Objective: To estimate the volume of breastmilk 

expressed close to the baby in comparison to breastmilk 

expressed away from her baby. 

Method: This quasi-experimental study was conducted in 

a tertiary healthcare hospital in Hyderabad over a duration 

of one month. Postpartum mothers of newborns delivered 

in this hospital and admitted to the NICU were included 

in the study. The enrolled mothers were shown a video and 

poster on manual expression of breast milk and were 

assisted by lactational counselors for support. The 

enrolled mothers initially expressed milk in the mother’s 

room, and an average of three expressions was taken. The 

next day, the mother was asked to go near the baby in the 
NICU and express milk in front of her baby, and the 

average of three feeds was determined in a similar fashion. 

Data analysis was done using a paired t-test. 

Results: A total of 30 postnatal mothers were enrolled in 

the study. The mean volume of breast milk expressed by 
the mother in the mother’s room was 9.9 ± 2.5ml and the 

mean volume of breast milk obtained when expressed 

close to her baby in the newborn care unit was 11.2 ± 

2.7ml. The volume of milk expressed near the baby was 

significantly higher when compared to milk expressed 

away from the newborn (p<0.001). 

Conclusions: This study showed that mothers who 

expressed their feed near their admitted newborns in the 

newborn care unit had a significant increase in the volume 

of expressed breastmilk in comparison to expressing the 
milk away from their babies. 
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Introduction 

World Health Organisation (WHO) recommends early 

initiation of breastfeeding in the first hour of life1. Early 

initiation is associated with decreased neonatal morbidity 

and mortality2. Forty-six lower middle-income countries 

included early initiation of breastfeeding within an hour of 

birth; however, 54% recorded that less than half of all 

newborns were put to breast within an hour; no country 

had more than 80% of babies associated with early 

breastfeeding3. The close proximity of the mother to her 
newborn immediately after birth helps in the successful 

initiation and establishment of lactation; lactation is 

influenced by a complex hormonal milieu, including 

reproductive and metabolic hormones4. In addition, 

breastfeeding involves psychological and emotional 

responses in the mother5.  

Oxytocin, which is central to milk release, is described as 

a hormone of calm and connection6. The oxytocin reflex, 

also called the let-down reflex or milk ejection reflex, is 

produced more quickly than the prolactin reflex. It starts 
working when a mother expects a feed and also when the 

baby is suckling. The reflex becomes conditioned to the 

mother’s sensations and feelings, such as seeing, touching, 

smelling, hearing her baby cry, or thinking lovingly about 

the baby. The oxytocin reflex explains why the baby and 

mother should be kept together7. In general, it takes 
around a minute of infant suckling or stimulation with a 

breast pump before milk ejection occurs8. Milk ejection 

occurs prior to the physical attachment of the infant or a 

breast pump9. The other hormone necessary for secretion 

of milk by the cells of the alveoli is prolactin. Prolactin 

levels increase when the baby suckles; secretion peaks 

about 30 minutes after the beginning of the feed10.  

However, preterm and sick babies are nursed in an 

environment away from the mother. Usually, the mothers 

bring their expressed breastmilk to feed their babies 
admitted to the newborn care unit. Eventually, the 

majority of mothers complain about inadequate breast 

milk, leading to lactation failure. A study with mothers of 

neonates hospitalized in neonatal intensive care units 

(NICUs) found that around 68% of mothers of 

hospitalized neonates perceived breastmilk 
insufficiency11. Our study allows the mother to express the 

milk near her baby, thus leading to the conditioning of the 

oxytocin reflex. The milk output is compared objectively 

with the volume expressed away from the baby. Thus, the 

present study aims to address lactational failure in mothers 

of hospitalized neonates. 
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Objective 

To estimate the volume of breast milk expressed in the 

mother’s room in comparison to expressing milk close to 

her baby admitted to a newborn care unit in a tertiary care 

hospital.  

 

Method  

This was a quasi-experimental pilot study conducted in a 
tertiary care hospital in Hyderabad from March 1st, 2021 

to March 31st, 2021. Postpartum mothers of babies 

delivered in this hospital and admitted to the newborn care 

unit or neonatal intensive care unit (NICU) were enrolled. 

Postnatal mothers from day 2 to day 8 were enrolled. 

Mothers expressing breast milk manually by hand were 
also included. We excluded sick mothers who were unable 

to express breastmilk, mothers using galactogogues, 

breast pumps, or breast massage-like techniques to 

increase milk output, mothers of newborns who were 

critically ill and mothers of newborns who were on total 

parenteral nutrition 

 

In the absence of previous studies to use as a reference, 

and this being a feasibility study, it was decided arbitrarily 

to enroll 30 postnatal mothers after obtaining informed 

written consent. Baseline characteristics of enrolled 
mothers were recorded in the questionnaire. Mothers were 

shown the video of manual expression of breast milk and 

had access to such posters in the hospital. They were even 

helped by the lactational counselors of the milk bank in 

demonstrating the technique of manual expression of 

breast milk. 

 

Mothers were asked to express breast milk every 

second hour and bring their feed to the newborn care unit 

where their baby was admitted. The quantity of milk was 

measured by a trained nurse with a 2 ml syringe to an 

accuracy of 0.5 ml. The average of three feeds (morning, 

afternoon, and night feeds) was calculated. The following 

day, the mother was asked to visit the newborn care unit 

prior to the expression of breast milk. After ensuring hand 
hygiene, the mother was allowed to nurse her baby, which 

included seeing, gently touching, caring for, and thinking 

lovingly of the baby for about 10 to 15 minutes, and then 

express breastmilk besides her baby in the newborn care 

unit. The quantity of milk was measured, and the average 

was calculated in a similar way. 
 

Ethical issues: We obtained study approval from the 

ethical committee of Niloufer Hospital, Hyderabad, India 

(No. ECR/ 300/ Inst/ AP/ 2013/ RR-16). Informed written 

consent was obtained from the participating mothers. 

 

Statistical analysis: The data obtained were represented 

using the mean and standard deviation if the distribution 

was normal and the median and interquartile range if the 

distribution was skewed. The normality of the test was 

assessed using the Shapiro-Wilk test. Statistical 
significance was assessed by using Pearson’s Chi square 

test for categorical variables and a two-tailed paired 

student t-test for continuous variables. 

  

Results 

A total of 30 mothers were enrolled in the study. Their 

baseline characteristics are shown in Table 1.  

 

                                               Table 1: Baseline characteristics of enrolled mothers  

Maternal characteristic Measurement 

Mean maternal age (years): Mean ± SD 23 ± 2.14  

Mean gestational age (weeks): Mean ± SD 31.4 ± 1.92  

Mean birth weight of baby(kg): Mean ± SD 1.38 ± 0.39  

Mean postnatal day of milk expression (days): Mean ± SD 3.6 ± 0.93  

Primigravida mothers: n (%) 13 (40.0) 

Caesarean section delivery: n (%) 17 (56.6) 

Illiterate: n (%) 05 (16.6) 

Primary education: n (%) 14 (46.6) 

*Upper lower socioeconomic class: n (%) 12 (40.0) 

Antenatal counselling on exclusive breastfeeding: n (%) 10 (33.3)   

*Modified Kuppuswamy's classification 

 

The data on milk output followed a normal distribution 

using the Shapiro-Wilk normality test. Therefore, the data 

was represented using the mean and standard deviation 

(Figures 1 and 2). 
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Mean volume of breast milk expressed by mother away 

from her baby in mother’s room was 9.9 ± 2.5ml. Mean 

volume of breast milk obtained when expressed close to 

her baby in the newborn care unit was 11.2 ± 2.7ml. The 

difference in the volume of expressed breastmilk was 

statistically significant (p <0.001) (Table 2).  

 

                     Table 2: Statistical analysis comparing the two means using paired t test 

Mean volume of milk expressed 

away from the baby 

Mean volume of milk 

expressed near the baby 

Mean 

difference 

p-value 95% CI 

9.9 ± 2.5ml 11.2 ± 2.7ml -1.33 0.0008 -2.06 to -0.60 

 

Discussion 

This study aims to address lactational failure in mothers 

of newborns admitted to a newborn care unit, or NICU, by 

conditioning the oxytocin reflex. It is a usual practice in 
many of the newborn care units, where the mother 

expresses breastmilk and then brings it to feed her baby in 

the NICU. This study has observed whether there is any 

difference in milk output when the mother expresses the 

feed near her baby in the newborn care unit in comparison 

to expressing milk away from the baby. Mother’s 

sensations like seeing, smelling, gentle touch, and hearing 

her baby cry would condition the oxytocin reflex, 

resulting in increased milk output. 

 

The results of this feasibility study show that there is a 
significant increase in milk output when a mother 

expresses breastmilk near her baby in the newborn care 

unit. The mean volume of breast milk expressed by the 

mother away from her baby in the mother’s room was less 

than the breast milk obtained when expressed close to her 

baby in the newborn care unit. The difference in the 

volume of expressed breastmilk was statistically 

significant (p <0.001) and a 95% confidence interval 

ranging from -2 to -0.6. 

 

Dowling DA, et al12 reported that the majority of mothers 

reported concern about their milk supply at some point 
during hospitalization, and 47.5% reported having breast 

problems; 55% of the mothers were most comfortable 

pumping in their own homes because of the increased 

privacy. A retrospective cohort study by Pineda 

R13 showed an association between direct breastfeeding 

behaviour in the NICU and success in providing 
breast milk at discharge. Acuña-Muga J, et al14 showed 

that the average amount of milk was significantly higher 

when pumping took place close to the infant. When only 

the amounts of milk expressed near the infant were 

considered, the amounts obtained during Kangaroo 

mother care (KMC) [107.7 mL (91.8–123.5) and after 

KMC [117.7 mL (99.0-136.5)] were significantly higher 

than those next to the incubator [(96.9 mL (79.9–113.9)], 

p =0.0030 and p =0.0024, respectively. Coşkun D, et al15 

stated that kangaroo care was effective in stimulating milk 

production and reducing maternal stress levels.  
 

Insufficient milk supply, leading to lactational failure, 

would hinder the confidence of the mother in feeding 

breastmilk. Thus, eventually, it leads to the introduction 

of supplementary formulas. The increase in milk output, 

which was objectively measured in this study, would be 

reassuring to the mothers and thus improve compliance. 

However, strict asepsis should be maintained if mothers 

are allowed into the newborn care unit, with an emphasis 

on hand hygiene. 

 
In this study, it is seen that antenatal counselling was 

received by only 33% of mothers. Postnatal counselling 

for the mother and the family on the successful 

establishment of exclusive breastfeeding becomes vital to 

support the mothers and instill confidence in them, 

especially when their newborns are cared for in the NICU 

away from their mother. The study on perceived 

breastmilk insufficiency in mothers of neonates 

hospitalized in the NICU concluded that lactational failure 

following delayed initiation of breastfeeding can be 

countered by subsequent extensive counseling11.  

 
The major limitation of our study is the very small sample 

size. Randomized studies are needed to strengthen the 

evidence. 

 

Conclusions  

This study showed that mothers who expressed their feed 
near their admitted newborns in the newborn care unit had 

a significant increase in the volume of expressed 

breastmilk in comparison to expressing the milk away 

from their babies. 

 

 

 



 

 

 
To study the impact of expressing breastmilk inside the …. Sri Lanka Journal of Child Health, 2024; 53(2): 152-155 

 

155 

 

References  

1. Hadisuyatmana S, Has EMM, Sebayang SK, 

Efendi F, Astutik E, Kuswanto H, et al. 

Women's empowerment and determinants of 

early initiation of breastfeeding: A scoping 

review. Journal of Pediatric Nursing 2021; 56: 

e77-e92. 

https://doi.org/10.1016/j.pedn.2020.08.004 
PMid: 32855004 

2. Kramer MS, Kakuma R. Optimal duration of 

exclusive breastfeeding. Cochrane Database 

Systematic Reviews 2012; 2012(8): CD003517.  

https://doi.org/10.1002/14651858.CD003517.p

ub2 
3. Bongaarts J. (2016), Health in 2015: From 

MDGs, Millennium Development Goals, to 

SDGs, Sustainable Development 

Goals Geneva: WHO Press, 2016.  212 p.  

https://doi.org/10.1111/padr.12006 

4. Hovey RC, Trott JF, Vonderhaar BK. 

Establishing a framework for the functional 

mammary gland: from endocrinology to 

morphology. Journal of Mammary Gland 

Biology and Neoplasia 2002; 7:17-38. 

https://doi.org/10.1023/A:1015766322258 
PMid: 12160083 

5. Stuebe AM, Grewen K, Pedersen CA, Propper 

C, Meltzer-Brody S. Failed lactation and 

perinatal depression: common problems with 

shared neuroendocrine mechanisms? Journal of 

Women’s Health 2012; 21(3): 264-72. 

https://doi.org/10.1089/jwh.2011.3083 

PMid: 22204416 PMCid: PMC3298672 

6. Moberg KU, Moberg K. The oxytocin factor: 

Tapping the hormone of calm, love, and healing. 

Da Capo Press; 2003 Sep 18. 

7. Krol KM, Grossmann T. Psychological effects 

of breastfeeding on children and mothers. 
Bundesgesundheitsblatt Gesundheitsforschung 

Gesundheitsschutz. 2018; 61(8): 977-85 

https://doi.org/10.1007/s00103-018-2769-0 

PMid: 29934681 PMCid: PMC6096620 

8. Prime DK, Geddes DT, Hepworth AR. et al. 

Comparison of the patterns of milk ejection 
during repeated breast expression session in 

women. Breastfeeding Medicine 2011; 6: 183-

90. 

https://doi.org/10.1089/bfm.2011.0014 

PMid: 21770734 

9. Cobo E. Characteristics of the spontaneous milk 
ejecting activity occurring during human 

lactation. Journal of Perinatal Medicine 1993; 

21: 77-85. 

https://doi.org/10.1515/jpme.1993.21.1.77 

PMid: 8487155 

10. Glasier A, McNeilly AS, Howie PW. The 

prolactin response to suckling. Clinical 

Endocrinology (Oxford) 1984; 21(2): 109-16. 

https://doi.org/10.1111/j.13652265.1984.tb034

49.x 
PMid: 6467637 

11. Mathur NB, Dhingra D. Perceived breast milk 

insufficiency in mothers of neonates 

hospitalized in neonatal intensive care unit. 

Indian Journal of Pediatrics 2009; 

76(10):1003-6. https://doi.org/10.1007/s12098-
009-0204-0 

PMid: 19907930 

12. Dowling DA, Blatz MA, Graham G. Mothers' 

experiences expressing breast milk for their 

preterm infants: does NICU design make a 

difference? Advances in Neonatal Care 2012; 

12(6): 377-84. 

https://doi.org/10.1097/ANC.0b013e318265b2

99 

PMid: 23187646 

13. Pineda R. Direct breast-feeding in the neonatal 
intensive care unit: is it important? Journal of 

Perinatology 2011; 31(8): 540-5.  

https://doi.org/10.1038/jp.2010.205 

PMid: 21273987 

14. Acuña-Muga J, Ureta-Velasco N, de la Cruz-

Bértolo J, Ballesteros-López R, Sánchez-
Martínez R, Miranda-Casabona E, et al. 

Volume of milk obtained in relation to location 

and circumstances of expression in mothers of 

very low birth weight infants. Journal of Human 

Lactation. 2014; 30(1): 41-6.  

https://doi.org/10.1177/0890334413509140 
PMid: 24212300 

15. Coşkun D, Günay U. The effects of Kangaroo 

care applied by Turkish mothers who have 

premature babies and cannot breastfeed on their 

stress levels and amount of milk production. 

Journal of Pediatric Nursing 2020; 50: e26-e32.  
https://doi.org/10.1016/j.pedn.2019.09.028 

PMid:31672261 

 

 
 

 

 

 


