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Objectives: To compare breast milk volume between manual
method and breast pump expression in mothers of preterm
infants at different time point of first week.

Design: Randomized controlled trial.

Setting: Postpartum ward of Obstetrics department and tertiary
level neonatal intensive care unit (NICU) in a single institution in
Orissa between October, 2020 and May, 2021.

Participants: Mothers who delivered before 34 completed
weeks of gestation.

Interventions: Manual breastmilk expression (ME) group using
Marmet technique and breast pump milk expression (PE) group
using pigeon manual breast pump, initiated milk expression within
one hour of delivery.

Outcome measures: Expressed breast milk (EBM) volume in
mothers of preterm infants at different time point of first week,

and cumulative milk volume.

Results: Out of 170 mothers (83 PE and 87 ME group), 7-days
milk volume data was available for 137 (71 ME and 66 PE)
mothers. In per protocol analysis for 126 mothers (63 in each
group), the median (IQR) EBM volume on day 2 and day 7 of ME
and PE groups were similar [10 (5,20) vs 12 (5,28), P=0.10] and
[280 (220-356) vs 280 (220-360), P=0.66]. The median (IQR)
cumulative EBM volume over first 7 days in ME group was not
significantly different from PE group [733 (593-995) vs 848.5
(571-1009)] P=0.55). A similar number of mothers in the PE and
ME group [56 (88.9%) vs 58 (92%); P=0.14] provided exclusive
breast milk for their neonates during the first week. Similar results
were found on intention to treat analysis.

Conclusion: EBM volume expressed was comparable between
mothers expressing manually or with breast pump.
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others own milk is always prioritized for

enteral nutrition of preterm neonates [1].

However, premature delivery isassociated

with immature mammary gland, delayed
onset of lactogenesis phase |1, lack of physiologic breast
suckling and presence of maternal stress, resulting in low
milk yield in initial days [2]. Early initiation of milk
expression within one hour of delivery is an important
dimensionfor availability of breast milk [3,4]. Manual hand
expressionisastandard practicefor milk availability, and
breast pump is used as arescue modality during lactation
failure. Increased materna comfortness during milk
expression favorstheuse of breast pump[5,6].

Themilk productionin mothersof preterm babiesisa
complex physiological phenomenon, influenced by timing
and type of milk expression. There is limited literature
regarding utility of breast pump from early postpartum
period for availability of colostrum and long term milk
supply. Considering the need of mother’s own milk for
aggressive enteral nutrition, the objective of the present
study was to determine the efficacy of exclusive pump
expression in mothers of preterm babies compared to
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manual expression for availability of expressed breast milk
(EBM) volumewheninitiated within onehour of delivery.

METHODS

Thiswas a non-blinded parallel group randomized control
triad conducted in the postpartum ward of the obstetrics
department and tertiary level neonatal intensive care unit
(NICU) of our hospitd between October, 2020 and May, 2021.
All mothers delivering a live baby before 34 weeks of
completed gestation, except mothers with recent breast
surgery or any contraindications to breastfeeding, were
digibleto participateinthe study. The study was conduc-ted
after approval from the inditutional ethics committee.
Motherswith gestational age<34 week (asper last mens-trual
period or first trimester antenatal ultrasound), when planned
for cesarean section or proceeding for vaginal ddlivery, were
recruited in the study after taking writteninformed consent.
All recruited motherswere re-counselled about advantages
of breastmilk and need of breast milk expressionwithin one
hour of delivery, and then randomi zed into thetwo groupsin
theratio 1:1viz., Manual breastmilk expression (ME) group
and Breast pump milk expression (PE) group.
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Computer generated randomization was done and
group assignment was placed in serial number for the
calculated sample size; allocation conceal ment was done
through opaque sealed envel ope, that were opened prior
to delivery. A non-electrical (pigeon) manual breast pump
was provided to all mothers allocated to the PE group,
immediately after delivery, which wasfreeof chargefor the
first 7 days of postpartum period. Breast pump was
autoclaved after each use. The Marmet technique was
demonstrated to mothers alocated to the ME group.
Mothers of both groups were assisted by delivery room
nursing staffs and lactation educators for breast milk
expression within one hour of delivery irrespective of the
feeding status of their neonate. Each mother was explained
the technique for milk expression through an educational
video, verbal instruction, and hands-on support during
initial threeto four sessions of milk expression. Pumping
every 2-3 hours with no more than a 5-hour break during
the night (minimum 6 cycles aday for aminimum of 15
minutes each) was the scheduled frequency of the milk
expression for mothers of both groups. The evening and
night shift nur-sing staffs assisting in the study had
ensured compliancewith assigned milk expression method
by monitoring motherstwiceduring their duty hours.

Each session comprised of sequential single breast
milk expression with the manual pump (pigeon) in PE or
Marmet technique in ME after maternal self or assisted
breast massage. Milk wascollected in asterilized container
and milk volumewas measured with the help of syringe. A
written log document ‘milk diary’ was maintained by all
mothersthat contained the time of expression, method of
expression, and the milk volume obtained at each session
throughout the initial seven postnatal days. Those
motherswhofailed to expressat | east three sessions per 12
hours, were counseled by a lactation nurse educator in a
face-to-face session or telephonically under guidance of
the principal investigator. During the non-availability of
breast milk as per baby needs, pasteurized donor breast
milk wasused for enteral nutrition. Motherswerenot given
galactogogues during this period, irrespective of milk
output. Participants were asked to exclusively use the
assigned method of expression for the first 7 days after
baby birth, and thereafter mothersof each group werefree
to choose any one or both of the methods for milk
expression. Kangaroo mother care was provided to
preterm neonates who were hemodynamically stable and
not requiring intensive care management. TheEBM volume
on different postnatal days, cumulative EBM volume over
first postnatal week of ME and PE were compared.

Maternal characteristics such as age, mode of
conception, parity, educational qualification, working
status, socioeconomic status (Kuppuswamy scale) were
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documented in astructured form. Maternal health status
during pregnancy including gestational diabetes, hyper-
tension, thyroid disorders, premature rupture of mem-
branes, antenatal steroids was collected from maternal
case records. Mode of delivery, initial timing of milk
expression, frequency of milk expression was strictly
monitored by designated delivery room nursing staff and
postnatal ward nurse educator. Neonatal demographic
characters like birthweight, gender, gestational age and
type of feeding wererecorded. Enteral nutrition of preterm
neonatesincluding trophic feeding and feed advancement
wereguided by NICU preterm feeding protocol.

In aprevious RCT, comparing expressed breast milk
volume between breast pump vs hand expression, the
mean (SD) breast milk volume over 6 days pumping in
group were 631.7 (426) mL and 419.6 (290.4) mL,
respectively [7]. The expected sample size with equal
number of casesin both arms, with apower of 90% at 99%
confidenceinterval, wascal culated to be 176. Werecruited
170 participantsduring the study period (timeallowed for
student dissertation). Total 126 (63 in ME and 63 in PE)
participants remained after drop out beyond rando-
mization, this sampl e size satisfies 90% power with 95%
confidenceinterval for this study purpose.

Satistical analysis: Comparison of EBM between two
groups has been performed using Mann Whitney U test.
Fisher exact test/Chi-square test has been used for
comparing categorical variables between the groups. Both
intention to treat analysis and per protocol analysis were
done. Mothers whose 7 postnatal days expressed milk
volumein ME and PE group wereavailablewereincluded
for intention to treat analysis. A P value <0.05 was consi-
dered as statistically significant, and data were analyzed
by SPSSversion 25.0.

RESULTS

During the study period, atotal of 170 preterm mothers
with gestational age <34 weeks were delivered. After
antenatal counseling and randomi zation, 83 motherswere
allocated to PE group and 87 mothersin ME group. The
compl ete seven postnatal daysexpressed milk volume data
availablein 71 mothersin ME and 66 mothersin PE group
were analyzed by intention to treat analysis. Data of 63
mothersin M E group and 63 in PE group were subjected to
per protocol analysis(Fig.1).

Total 146 preterm neonates were delivered from 126
mothers (40 being twin pregnancy). The mean (SD)
gestation age and birthweight of neonateswere 31.3 (2.5)
weeks and 1381.6 (314.4) grams, respectively. Among
these, 78 (53.4%) werefemales, and 84 (57.5%) neonates
were delivered vaginally. Maximum neonates delivered
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Antenatal mothers <34 wk
gestational age (n=170)
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i

i

Breast pump group (n=83) |

| Manual expression group (n=87) |

Non-availability of milk
volumedatafor first 7 days

« Maternal complication-6

« Dropped out -3
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¢ Neonatal death-6

Non-availability of milk volume
datafor first 7 days

e Maternal complication-4
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within one hour (n=3)

Non-feasibility to start within one hour (n=5)
Crossed over to breast pump (n=3)

.

Breast pump (n=63) |

| Manual expression (n=63) |

Fig. 1 Study flow diagram.

were between gestation age of 32-34 weeks (51.2%),
followed by 28-32 weeks (33.7%).

Thebasdine maternal characteristicswere comparable
between thetwo groups(Tablel). Both ME and PE groups
were initiated with exclusively expressed breast milk on
median (IQR) postnatal day 2 (1,2). The number of
neonates receiving exclusive breast milk within first
postnatal week in ME and PE groupswere 56 (88.9%) and
58 (92%), respectively in per protocol analysis. The
median EBM volume on different postnatal days and
cumulative EBM of first postnatal week were comparable
between ME and PE groups by both per protocol and
intentiontotreat analysis(Tablel ).

DISCUSSION

Inthisstudy, with early initiation of milk expression using
either manual or pump method, the availability of
cumulative EBM volume over first postnatal week were
similar. Mgority of neonates (90%) in both groupswerefed
mother’s own milk exclusively, and there were no
significant difference in EBM volume on different
postnatal days between the groups, for availability of
colostrum and further enteral feed advancement.

The maternal demographic parameters, pregnancy
related maternal morbidities, antenatal steroid exposure,
frequency of milk expression per day and practiceof KMC,
which are known confounders towards milk production,
were comparabl e between both groups[8,9].
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Early milk expression behaves as a priming of breast
tissue, increases hormonal production and influences
lactogenesis [10]. The average EBM on day 2 as colos-
trum, day 7, and cumulative EBM during first postnatal
week inthisstudy isconsistent with Parker, et al. [4] with
initiation of milk expressionwithin onehour of ddlivery. In
comparison to a previous study from this center [11], the
available EBM by seventh postnatal days was much
higher, with introduction of earlier milk expression.
Similarly, in aquality improvement study [12], theday 7
mothers' own milk volume in the intervention phase
increased more than three-fol ds compared to observation
periodwith prioritizing of early initiation of milk expression.

Inacrossover study [13], higher volume of breastmilk
was obtained through breast pump compared to manual
expression and mothers preferred pump method in first
postnatal week and manual method subsequently.
Similarly, the EBM volumes in both electric and non-
electric pump group were significantly higher than hand
expression in amulticentric randomized controlledtrial in
Africa[7]. In another randomized controlled trial, where
milk expression wasinitiated within six hoursof birth, the
cumulative EBM in first 7 postpartum days was signi-
ficantly higher in electric pump group compared to manual
expression among mothers of very low bhirth weight
neonates[14]. However, inarandomized crossover study
of preterm mothers, where milk expression wasiinitiated
after six hours of baby birth, more EBM volume was
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Table | Maternal Characteristics in Manual Expression
and Breast Pump Expression Groups

Maternal characteristics Manual expression  Breast pump
(n=87) (n=83)
Gestational age (wk)? 31.0(2.57) 31.5(2.45)
Pregnancy
Singleton 67 (77) 57 (68.7)
Multiple 20(23) 26(31.3)
Primigravida 41(47.1) 49 (59)
Modeof delivery
Vagind 57(65.5) 50(60.2)
Caesarean 30(34.5) 33(39.8)
Education
Lessthan 10thgrade 43(49.4) 38(45.8)
10th-12th grade 19(21.9) 15(18.1)
Graduate 14(16.1) 20(24.1)
Postgraduate 11(12.6) 10(12)
Socioeconomic status (Kuppuswamy scal€)
Upper 9(10.3) 5(6)
Upper Middle 28(32.2) 35(42.2)
Lower Middle 32(36.8) 24(28.9)
Upper Lower 17(19.5) 14(16.9)
Lower 1(11) 5(6)
Occupation
Homemaker 72(82.8) 69(83.1)
Working 15(17.2) 14(16.9)
Gestational diabetes 17(19.5) 16(19.3)
Thyroid disorder 19(21.8) 12(14.5)
PIH 25(28.7) 28(33.7)
Cardio-respiratory disease 2(2.2) 3(3.6)
PPROM 26(29.9) 24(28.9)
Antenatal steroids 54(62.1) 56 (67.5)
Kangaroo mother care 14(16.2) 16(19.2)

Values in no. (%) or mean (SD). PPROM: Preterm premature rupture
of membrane; PIH: Pregnancy induced hypertension. All P>0.05.
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obtained using manual expression over electric breast
pump during early postpartum period [15]. The discre-
pancy could be explained by timing of initiation of milk
expression, type of breast pump used, and the preterm
maternal population characteristics. The advantage of
early expression could nullify the benefit of pump, and
hence timing of expression should be more prioritized
towardsavailability of EBM.

To the best of our knowledge, thisis the first rando-
mized control trial comparing breast pump and manual
expression, where sampl e recruitment and randomi zation
was done prior to delivery, and milk expression was
initiated within one hour of birth. The expressed milk
volume is influenced by types of pump such as single or
simultaneous pumping, electric versus foot-operated or
manual pump, bilateral or singleelectric pump[16]. Inthis
study, manual breast pump was used, and hence results
may not be generalizable to other pump types. The study
was conducted during the COV1D-19 pandemic, so there
were many mothers who were counseled virtually rather
than face-to-face.

The aggressive enteral nutrition practice for preterm
neonates is crucia in early postnatal days. As hand
expression isas good as expression by manual pump, we
advocatetoinitiate milk expression, using either manual or
pump method at the earliest period after delivery to
maximize breast milk for preterm infants. The decision
regarding method for preterm milk expressionduringinitial
days may be based on maternal choices. Antenatal breast
milk counselling and provision of lactation support
immediately after birthistheneed of the hour.

Ethics clearance: |EC, KIMS Hospital; No. KIMSKIIT/IEC/
521/2020 dated Dec 08, 2020.

Tablell Expressed Breast Milk Volume (in mL) in Manual Expression and Breast Pump Expression Groups of M other s of

Preterm (<34 week) Neonatesin First Postnatal Week

Postnatal Intentiontotreat analysis Per protocol analysis
days Manual expression Breast pumpexpression  Pvalue Manual expression Breast pump expression P
(n=71) (n=66) (n=63) (n=63) value
Day-1 2(0.5,5) 3.5(1,8.5) 0.09 2(1,6) 4(1,9 0.06
Day-2 10(5,18) 11(5,27.5) 0.32 10(5, 20) 12(5, 28) 0.10
Day-3 40(30, 50) 46(35,64.5) 0.09 40(34,52) 47 (39, 65) 0.10
Day-4 80(55, 110) 86.5(60, 113.5) 0.28 85(65, 110) 90 (65, 115) 0.20
Day-5 120(86, 185) 137(90, 185.25) 0.46 120(90, 186) 140 (94, 186) 0.50
Day-6 185 (145, 255) 200(141.5,275) 0.59 190 (150, 256) 210(150, 275) 0.70
Day-7 270(205, 347) 275(217.5,352.5) 0.49 280(220, 356) 280(220, 360) 0.66
Milk volume* 703 (593, 935) 759 (571, 1002) 0.56 733 (593, 995) 848.5(571,1009) 0.55

Data in median (IQR). 2Cummulative milk volume.
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MANUAL METHOD VS BREAST PUMP FOR BREASTMILK EXPRESSION

WHAT ISALREADY KNOWN?

WHAT THIS STUDY ADDS?

in preterm mothers.

Breast pump is used as a rescue modality during lactation failure with manual expression in preterm mothers.

With early milk expression, manual method is comparable with pump expression for availability of breast milk
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manuscript editing and revising it for intellectual content; SKP:
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authors approved thefinal version of the manuscript.
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