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Abstract
With increasing survival rate of preterm infants, the man-
agement of this high-risk group is very important to improve 
overall outcomes and their quality of life. Preterm birth is 
an unanticipated event, which can bring about maternal 
stress and anxiety. In case of preterm birth, as mothers 
and neonates are separated at birth and the neonate is 
immature to suck, mothers require guidance and assistance 
to initiate and maintain successful lactation. Initially, at least 
for a few weeks to months, breast milk should be expressed 
either manually or with the help of a breast pump. However, 
the lack of knowledge on expressing breast milk may per-
petuate anxiety and indirectly affect milk production. If the 
mother’s milk is not sufficient, donor human milk is the recom-
mended alternative source of nutrition for the preterm infant. 
The establishment of human milk banks in Muslim-predominant 
countries is quite challenging because of the interpretation 
of milk kinship. A holistic antenatal program that emphasizes 
not only the importance of breastfeeding but also breast milk 
feeding should be initiated to help mothers to prepare on the 
method of breast milk expression, appropriate storage and 
transport, and preserving the quality of milk. This in turn helps 
in empowering mothers for continuous breastfeeding and 
direct breastfeeding of their preterm neonates. Governmental 
and employer incentives with multidisciplinary organizational 
support may also aid in prolonging the duration and rate of 
breastfeeding.
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Introduction
Every year, worldwide, about 5% to 18% of neonates are 
born preterm, and Malaysia itself has 12.3% of preterm 
births with a mortality rate of 1.35 per 1,00,000 live 
births per annum.1 With an increasing survival rate 
of preterm neonates, it is mandatory to focus on the 
nutritional management of this at-risk population to 
improve their quality of life. High metabolic demand 
in preterm infants hinders their growth, which is 
further associated with poor neurodevelopmental 
outcomes.2 In a neonatal intensive care unit (NICU) of 
an academic teaching hospital in Malaysia, the propor-
tion of growth-restricted neonates doubled from 34% at 
birth to 65% at hospital discharge, suggesting that the 
current nutritional support can be further improved.3 

Human breast milk provides the optimum nutrition 
for term and preterm neonates. Breast milk is a rich 
source of growth factors, hormones, and immuno-
logic factors that are beneficial to neonates, especially 
preterm neonates. It has been shown to reduce the 
risk of respiratory and gastrointestinal tract infections4 
and necrotizing enterocolitis (NEC)5,6 and improve 
neurodevelopmental outcomes.7

Infant Feeding Practices in 
Malaysia
In 1950s, the prevalence of neonates ever breastfed was 
92% in Malaysia. However, there was a steep drop to 
78% in 1978, with the greatest decline among urban 
and more educated women,8 because of the availability 
of breast milk substitutes and more women partici-
pating in nonagricultural professions.8,9 

The Breast Feeding Advisory Association of Malaysia 
was founded in 1974,10 followed by the Code of Ethics 
for Infant Formula Products11 in 1979 (later revised in 
1995 and 2008), as well as the Food Regulations12 in 
1985. Haaga8 commented that the rise in breastfeeding 
rate to 85% in 1988 could possibly be because Malaysia 
was no longer affected by infant feeding choices. A 
major initiative adopted by the Malaysian govern-
ment in 1993 was the Baby Friendly Hospital Initia-
tive (BFHI),13 which involved hospitals in the nation 

to work toward accreditation and obtaining certifica-
tion as a baby-friendly hospital in an effort to promote 
breastfeeding. Globally, Malaysia was the third nation 
to establish baby-friendly hospitals.14 In the same year, 
Malaysia also developed a National Breastfeeding 
Policy (last revised in 2005), which encourages all 
mothers to breastfeed exclusively from birth of their 
neonate until 6 months, complementing the govern-
ment’s move on BFHI.15

The National Health and Morbidity Survey (NHMS) 
reports infant feeding practices in Malaysia; the most 
recent report was published in 2016. Comparison of the 
latest data from NHMS 201616 with the previous data 
from NHMS 200617 shows a subtle increase of 1.6% 
in the overall prevalence of timely initiation of breast-
feeding from 63.7% (95% CI: 60.6–66.6) to 65.3% 
(95% CI: 61.4–68.9). The prevalence of ever breastfed 
has also increased gradually, peaking at 98.1% (95% 
CI: 96.2–99.0) in 2016. The prevalence of exclusive 
breastfeeding among neonates aged < 6 months has also 
increased dramatically from 14.5% in NHMS 2006 
(95% CI: 11.7–17.9) to 47.1% (95% CI: 43.1–51.2) 
10 years later (Figure 1). However, the rate of continued 
breastfeeding until 2 years of age did not change much, 
39.4% (95% CI: 36.4–42.5) from 37.4% in 2006 
(Figure 1). 
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Figure 1. Breastfeeding Trends of Infants During Their 
First 2 Years of Life, in Malaysia
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As the aforementioned data collected involved term 
infants, these may not be generalized for breastfeeding 
rates among preterm infants, which might or not 
follow  the same trend. In the future, it is hoped that 
data involving preterm infants are also collected for 
analysis. This positive upward trend actually reflects the 
increased awareness of the benefits of breastfeeding and 
new governmental legislation and nongovernmental 
participation to promote breastfeeding practices. 

Breast Milk Feeding in 
Preterm Neonates
As preterm delivery is an unplanned event, most 
mothers of preterm neonates may not be antena-
tally primed on the lactational process, which could 
contribute to insufficiency of breast milk production, 
especially in the first 2 weeks after delivery. A study 
conducted by Cregan et al18 concluded that 82% of 
women who underwent preterm delivery had a compro-
mised initiation of lactation. The risk of inadequate 
milk production during the first week after delivery 
is 3 times higher among mothers of preterm neonates 
compared with mothers of term infants.19 It is impera-
tive that mothers have a thorough understanding on the 
importance of breastfeeding and the patterns of feeding 
preterm infants and also be adequately equipped.20 
Mothers should also be educated on some of the basic 
facts of lactogenesis, such as different phases of milk 
production (from colostrum to transitional milk and 
then mature milk) and difference between foremilk and 
hindmilk. This knowledge might reduce anxiety among 
preterm mothers and might help in improved milk 
production if they are educated with this foreknowl-
edge prior to delivery. 

Besides mastering the right technique for manual 
expression of milk by hand, breast pumps can be used in 
lactating women with low milk supply.21,22 The combi-
nation of hand expression along with electric pumping 
and double-pumping may further increase breast milk 
production by more effectively emptying the breasts.23 
Groh-Wargo et al24 analyzed the efficacy of single- and 
double-pumping and found that there is no difference 
in the number of pumping sessions per week, weekly 

milk production, or prolactin levels. The only differ-
ence was that mothers who did double-pumping spent 
significantly less time expressing milk compared with 
single-pumping mothers. Mothers of preterm neonates 
are more likely to rely on breast pumps for weeks to 
months to maintain breast milk production before 
transitioning entirely to directly breastfeeding; there-
fore, investing in a good-quality breast pump may be 
prudent besides maintaining effective pumping.

Kangaroo mother care (KMC), also known as skin-to-
skin care, has been found to improve breastfeeding.25 
It  also reduces the risk of morbidity and mortality 
among low-birth-weight (LBW) infants26 and improves 
cardiorespiratory stability and their ability to withstand 
procedural pain.25,27 A recent study conducted by Gonya 
et al28 showed that KMC improves early cognitive 
and communication performances among extremely 
preterm neonates. In spite of the various benefits of 
KMC, it may sometimes be challenging to involve 
mothers because many fear handling these “fragile” 
neonates and are intimidated by various attached moni-
toring devices.29 Reassuring and educating parents on 
the function of the devices familiarize them with the 
NICU environment, mitigate their fears, and encourage 
increased participation in KMC. 

Optimizing the Quality of 
Expressed Breast Milk
Most mothers express breast milk at home, away 
from their neonates who are still in the hospital. This 
is mostly observed among Asian population who lack 
mobility because of sociocultural beliefs such as post-
partum confinement, limited access to transportation 
network, and large families to look after with inad-
equate social support. A study conducted by Dahaban 
et al30 evidenced that majority of expressed breast milk 
(EBM) samples from mothers of preterm neonates in a 
Malaysian NICU had significant growth of predomi-
nantly gram-negative bacteria. Similarly, Boo et al31 
also observed high bacterial contamination rate in 
breast milk expressed using the breast pump or at 
home by mothers of very-low-birth-weight (VLBW) 
neonates. Improper or unhygienic methods followed 
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while obtaining, collecting, storing, and transporting 
EBM may be factors that contribute to contamina-
tion. Educating parents on these aspects may limit 
contamination and improve the quality of EBM to 
be continuously and confidently utilized in feeding 
of preterm neonates. Encouraging expression under 
direct supervision during each hospital visit facilitates 
this process positively. Routine pasteurization of breast 
milk is another option to ameliorate the risk of bacterial 
contamination besides reducing the risk of postnatally 
acquired cytomegalovirus (CMV) infection. However, 
pasteurization diminishes levels of live factors and 
probiotics that play a major role in reducing the risk of 
late-onset sepsis or NEC.32

Donor Human Milk, Human 
Milk Banking, and Religious 
Sensitivities
If the mother is unable to produce enough breast milk, 
then breast milk substitutes are used to feed preterm 
neonates, especially during the first few days of life. 
However, compared with breast milk substitutes, donor 
human milk (DHM) is preferred for feeding preterm 
neonates.33-35 A Cochrane review by Quigley et al6 showed 
that DHM, pasteurized, is still associated with a lower 
risk of NEC in preterm and LBW neonates compared 
with those fed with artificial formula. The expansion 
of human milk bank networks globally, with currently 
more than 500 establishments in 44 countries, reflects 
the increasing demand for DHM. However, the idea of 
a human milk bank wherein expressed milk is donated to 
a centralized institution by screened nursing mothers, to 
be distributed to neonates who are in need of breast milk 
is not wholly accepted in Muslim-predominant countries 
because of the Islamic belief of milk kinship. Milk kinship 
occurs among family members of the donor and recipient 
families of the Muslim neonate breastfed at least 5 times 
by a donor mother. The recipient neonate is considered 
a “biological” sibling to the donor’s children, although 
not related biologically, and thus marriage is prohib-
ited between them.36 As such, it is proposed to establish 
human milk banks with additional safeguard measures 
for avoiding conflicts of milk kinship among neonates 
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Figure 2. Considerations for Establishing a Human Milk 
Bank in Muslim-Predominant Countries 

Adapted from: Ramli et al36; Williams et al37; and Daud et al.38
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in such situations36-38 (Figure 2). Even so, on August 17, 
2017, Singapore officially launched its first human milk 
bank (HMB) at KK Women’s and Children’s Hospital, 
endorsed by the Islamic Religious Council of Singa-
pore, and stated that it is permissible for Muslim preterm 
neonates to receive donor human milk to improve the 
health of neonates based on medical advice.39

Breastfeeding of Preterm 
Infants and the Role of 
Breast Milk Fortification
According to the WHO,40 exclusive breastfeeding is 
“no other food or drink, not even water, except breast 
milk (including milk expressed or from a wet nurse) 
for 6 months of life, but allows the neonate to receive 
ORS, drops, and syrups (vitamins, minerals, and medi-
cines).” Although breast milk definitely benefits preterm 
neonates by reducing the risk of NEC and providing 
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other advantages such as better visual and cognitive 
outcomes,4-7 it may not meet some nutritional require-
ments of preterm neonates unlike in healthy term 
infants. Therefore, fortification of EBM has been recom-
mended to optimize preterm neonates’ growth.33 The 
recommended amount of protein for the extremely-
low-birth-weight preterm neonate is 4.5 g/kg/d,41 which 
is shown to improve neurodevelopmental outcomes.42 
Ginovart et al43 showed that fortification of donor milk 
helps improve head growth and weight gain among 
VLBW neonates. Moreover, a systematic review by 
Williams et al44 concluded that use of DHM did not 
adversely affect breastfeeding rates at discharge. Argu-
ably, the use of human milk fortifier may be considered 
as supplement with additional vitamins and minerals 
and should not preclude the definition of exclu-
sive breastfeeding or breast milk feeding in preterm 
neonates. This may sound pedantic, but definitions 
potentially alter statistics, and these are often used as the 
basis for healthcare improvement programs as well as to 
empower change. 

Breastfeeding After 
Hospital Discharge
In our hospital, > 80% of VLBW infants are on some 
form of human milk either by being directly breastfed 
and/or fed EBM during discharge. Mothers are encour-
aged to room-in when preterm neonates attain a weight 
of 1.7 kg so that they can practice KMC and learn to 
establish direct breastfeeding prior to discharge. The 
preterm neonates’ immaturity to suck inevitably affects 
neonates’ ability to quickly and successfully transit from 
tube feeding to direct breastfeeding, which can be chal-
lenging and sometimes frustrating to mothers. Hospital 
staff need to constantly provide support, encourage-
ment, and feedback while observing for cues from both 
the mother and infant. Interaction between mothers in 
the NICU while nursing their respective babies may 
positively enhance individual confidence. The lack of 
confidence may be one of the major reasons for mothers 
to cease breastfeeding early in Malaysia, wherein 
mothers felt they did not have enough breast milk.16,45-47 
As a result, mothers may initiate adding of breast milk 
substitutes to top-up feeds to compensate for their 

perceived lack of breast milk.48 Further studies need to 
be conducted to investigate the relationship between 
perception of mothers of their own milk supply and 
success in continually breastfeeding their infants after 
discharge. A recent invention, Momsense, The Smart 
Breastfeeding Meter, by Momsense Inc, enables mothers 
to know the approximate breast milk volume ingested 
by their neonates when directly breastfed on each breast. 
Signal processing and pattern recognition techniques 
of this device record the intensity of the swallowing 
sounds of the neonate and translate it into estimated 
volume ingested (Figure 3). The software algorithm 
was computed using thousands of recordings of sounds 
made while neonates swallow during feeds and corre-
lated these data with the change in the neonate’s body 
weight after feeding in a laboratory setting.49 Momsense, 
The Smart Breastfeeding Meter, may help decrease the 
anxiety of mothers nursing their preterm neonates on 
their own after hospital discharge because it gives them 
reassurance with objective estimates of the milk volume 
ingested during feeds on direct latching.
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Figure 3. The Components and Application of 
Momsense, The Smart Breastfeeding Meter
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pumping.16 A majority of working mothers (89.1%) 
decided to stop breastfeeding when they found it hard 
to allocate time for breastfeeding or to express breast 
milk. Lack of suitable or conducive space to breast-
feed or to express breast milk and also unavailability of 
amenities to store breast milk are also major factors to 
cease breastfeeding.16,48,50 Provision of breast pumps at 
workplace may encourage and promote sustainability of 
breastfeeding among working women upon returning 
to work.51 Currently, not many workplaces provide 
crèche facility, although tax exemptions are provided 
for organizations with crèche within their premises.52 
Moreover, women covered under the Employment 
Act 195553 are not formally given breastfeeding breaks 
or reduction in work hours to compensate for breast 
pumping at work.

Returning to work has also been identified as a poten-
tial barrier to exclusive breastfeeding and breast milk 
feeding practices. The Employment Act 195553 provides 
8 weeks of paid maternity leave in Malaysia. A longer 
maternity leave period could potentially prolong exclu-
sive breastfeeding among mothers who are employed. 
Recently, it was announced by a leading bank in 
Malaysia54 that it would provide maternity leave of 
up to 365 days to their female employees. This is an 
encouraging positive step in driving changes to the 
nation’s very modest traditional maternity leave entitle-
ment, although it pales in comparison to some devel-
oped countries such as Sweden, offering 480 days of 
paid parental leave.55 Nevertheless, a study conducted 
by Sulaiman et al56 on breastfeeding practice and 
returning to work among mothers in an urban popula-
tion showed that returning to work was not an absolute 
barrier to continued breastfeeding, rather the intention 
to breastfeed was more definitive of whether a mother 
would continue breastfeeding her neonate. 

Barriers for Breastfeeding in 
Public Space
In general, breastfeeding in public space is still not 
widely accepted in Malaysia.48 Although there have 
been initiatives by private establishments such as shop-
ping malls and cafes for providing breastfeeding-

friendly zones and facilities within their premises, in 
many Asian countries, breastfeeding in public may 
be confronted with a negative social stigma. A study 
conducted by Draman and Muhamad57 on percep-
tion of breastfeeding in public in Malaysia showed that 
fathers expressed negative attitude and embarrassment 
when their wives breastfed in public places. Mothers, 
on the other hand, expressed that the lack of support 
from husbands and lack of lactation rooms in public 
places were often the leading factors to not breastfeed 
in public. It is noteworthy that such negative attitudes 
and lack of facilities in public places for breastfeeding 
may indirectly affect the continuation of exclusive 
breastfeeding practices. Innovations in designing the 
appropriate attire and contraptions that could facili-
tate breastfeeding-on-the-go within the sociocultural 
boundaries of that society may lead to acceptance and 
enhance breastfeeding rates.

Recommendations 
to Promote Exclusive 
Breastfeeding
Creating awareness on the benefits of breast milk 
against alternatives and indulging fervently to help 
mothers of preterm neonates to produce their own milk 
sufficiently are important steps to be taken to estab-
lish early breastfeeding in the crucial first few weeks 
of preterm neonates’ life and empowering continuous 
breastfeeding after discharge. This can be achieved by 
arranging a holistic antenatal program that covers not 
only the importance of breastfeeding but also educates 
with hands-on experience on techniques in expressing 
breast milk. This program should also increase knowl-
edge on proper collection, storage, and transportation 
of breast milk. Establishing breastfeeding-friendly envi-
ronments by providing the space and facilities such 
as a fridge or freezer and allocating time for breast 
pumping may further improve breastfeeding rates 
among working women. The successful establishment 
of human milk banks with assured quality control and 
conforming to religious needs also enable a more exten-
sive outreach and provision of breast milk feeding to 
a sizeable population of preterm neonates worldwide. 

Lead Article
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Positive feedback reinforcements with the help of inno-
vative applications, devices, and family members, and 
increasing society’s acceptance for breastfeeding-on-
the-go may reassure and enable mothers to continue 
breastfeeding exclusively. Governmental incentives and 
legislations (eg, increased maternity leaves, tax exemp-
tions for employers, food vouchers for mothers who 
exclusively breastfeed,58 and subsidized provision of 
breast pumps51) are some measures worthwhile to be 
explored in enhancing the rate of continued exclusive 
breastfeeding for our country.
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