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Background: In early preterm and very low birth weight, breast milk expression is an
optimal solution to continue with breastfeeding. This study aimed to assess the initiation of
breast milk expression and associated factors among preterm and low birth weight mothers in
the neonatal intensive care units of public hospitals in Addis Ababa.

Methods: Institution-based cross-sectional study was performed in selected public hospitals,
Addis Ababa, among 124 breast feeding mothers chosen from different public health facil-
ities of Addis Ababa; from April 5 to May 15, 2020. Information was collected using
questionnaires administered by the interviewer, double data entry was performed using Epi
Info version 4.6.02 software, cleaned finally exported to SPSS statistics version 26 for
analysis. To predict the association of research variables, logistic regression models were
used and adjusted for potential confounders.

Results: All respondents were started milk expression after six hours following delivery.
Getting instruction on the method of their choice (AOR=0.55; CI=0.31 to 0.96) and gesta-
tional age <32 weeks (AOR=2.39; CI=1.34 to 4.24) were factors significantly associated with
initiation of milk expression.

Conclusion: The study indicated breast milk expression was poor. Inter-departmental
collaboration is required in order to promote good practice of breast milk expression
among mothers of neonates with preterm and low birth weight.

Keywords: initiation, breast milk expression, preterm, low birth weight, neonatal intensive

care unit

Introduction

World Health Organization recommends that breastfeeding should start within
the first hour of birth, that all infants should be exclusively breastfed from birth
to six months of age, and should continue until two years or beyond with
complementary feeding.! However, due to neuronal immaturity, preterm neo-
nates have impaired sucking and swallowing control and have diminished
oromotor tone, producing lower intraoral pressures after sucking. Full oral

feeding can be achieved by most infants at 34 to 36 weeks of gestation.” In
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such circumstances, newborns have to get expressed
breast milk that can be supplemented by enteral feeding
or drop of milk by syringe.’

Early initiation of breast milk expression promotes
consumption human milk specifically colostrum. Human
milk is a fresh, living food with many antioxidant, anti-
bacterial, prebiotic, probiotic, and immune-boosting prop-
erties in addition to nutrients.* In addition, colostrum
immunoglobulin, like immunoglobulin A, immunoglobu-
lin G,° and immunoglobulin M (IgM) which protects
against infection.

Even though Mother’s own milk (MOM) is the best
form of nutrition for preterm infants and low birth weight
infants,® initiation of breast milk feeding within one hour
is affected by different factors. Among these factors, mode
of delivery, educational status of the mother, poor latching
(preterm and very low birth weight infants) significantly
affected early initiation.”® The other reasons for delayed
initiation of breastfeeding are lack of milk, ill child and the
baby get to sleep.’

Very low birth weight (VLBW) newborns are protected
from different health problems by feeding their own
mother’s milk. They are at a decreased risk of feeding
intolerance, late onset of sepsis, necrotizing enterocolitis
(NEC), and decreased hospital stay. Despite this mothers
of VLBW infants often do not initiate expression early
within one hour following delivery which can lead to
formula feeding.'® Feeding formula milk increases the
risk of necrotizing enterocolitis among VLBW neonates,
whereas preterm infants who receive human milk instead
of formula milk are less likely to develop necrotizing
enterocolitis.'!

Early breast milk expression has a similar role as early
initiation of breastfeeding in long-term exclusive breast-
feeding. It increases milk supply which is the concern of
several mothers as they stop breastfeeding with the first six
months after birth.'” It is also helpful to start trophic
feeding which improves both gastrointestinal structural
and functional development in preterm delivery lactogen-
esis-II production is delayed."? Early milk expression also
facilitates the oropharyngeal administration of colostrum
which can decrease clinical sepsis among neonates."*

Lactation initiation and maintenance is more compli-
cated for preterm infants’ mothers. Milk production (lac-
togenesis II) has to be initiated by an expression because
at-breastfeeding is not possible due to infants’ immaturity
and medical condition. Early initiation of regular breast
milk expression, is a useful intervention for mothers at risk

of early-onset breastfeeding failure lactogenesis Il estab-
lished by day 3. However, early initiation of breastfeeding
is low among mothers who give birth by cesarean section,
preterm, and low birth weight. Only 3.3% of mothers of
preterm neonate have started breast expression within
one hour after delivery in the study conducted in North
India."

A cross-sectional study conducted in Finland revealed
that 36% of mothers start breast milk expression within six
hours following delivery,'® whereas the study done in
Japan showed only 17% of mothers start milk expression
within six hours following delivery.'’

A study done in Finland revealed that prior neonatal
intensive care unit experience of mothers was a risk
factor for late initiation of breast milk expression.'®
Contrary to this, another study indicated that previous
neonatal intensive care unit (NICU) experience as
a facilitator of early initiation of breast milk expression
among mothers of preterm infants admitted to neonatal
intensive care unit.'®

But in Ethiopia, there are limited data on the initia-
tion of breast milk expression among mothers of pre-
term and low birth weight neonates admitted to the
neonatal intensive care unit. Mothers of these groups
of infants do not initiate breastfeeding because of poor
coordination of sucking and swallowing. Initiation of
breast milk expression has a similar role to initiate and
maintain lactation with the initiation of breastfeeding.
Thus, this study aimed at assessing the initiation of
breast milk expression and associated factors among
mothers of preterm and low birth weight neonates in
Addis Ababa, Ethiopia.

Methods and Materials
Study Area

The survey was undertaken in Addis Ababa, Ethiopia’s
capital city, and the seat of the African Union Charter. It
has 10 sub-cities and the city’s population estimate for
2020 is 3.6 million, according to the central statistics
agency.'? Presently, a total of thirteen hospitals are avail-
able in the city of which five hospitals are governed by
the Federal Ministry of Health, six of them under the
Addis Ababa City Health Bureau, one owned by the
police department, and one owned by the Defense
Army. Of them, ten hospitals have neonatal intensive

care unit service.
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Study Design and Procedures of Sampling
Institution-based cross-sectional study was performed in
selected public hospitals, Addis Ababa, from April 5 to
May 15, 2020.

The sample size was determined by using single pro-
portion formula (n=Za**p(1-p)/d*> with assumptions of
breast milk expression practice being 50%, with 5% level
of significance and margin of error 5%. Since the total
population size was less than 10,000, an adjustment for-
mula (nf=n/(1+n/N) and an addition of 10% non-response
rate. With these assumptions, the minimum required sam-
ple size was 130.

Respondents were selected from hospitals having neo-
natal intensive care unit. Primarily, identification number
was given to each public hospital. Lottery methods was
used to select a total of four public hospitals; then propor-
tion of sample size allocations was carried out according
the patient load in each public hospital. To choose the
research participants from selected intensive care units,
systematic random sampling was used.

All mothers of preterm (<34 weeks) and low birth
weight infants admitted to neonatal intensive care unit
during the study period and have difficulty of breast feed-
ing were included, whereas mothers of preterm infants
who were >34 weeks of gestational age, mothers’ whose
infant medically kept nothing by mouth and whose option
was to feed only formula milk were excluded.

Operational Definition

Initiation of breast milk expression. It is time for the
mother to begin expressing breast milk, which was mea-
sured by requesting the mother and cross-checking the
newborn chart with the record time.

Family support is any support giving: food, supporting
in daily living activities, buying medicines, cleaning and
buying equipment used to express and store breast milk,
given to the mother starting from the time she gives birth
to the time she interviewed from (husband, mother, sister).

Care provider support: is support directly related to
milk expression like in case of pumping assembling pump-
ing kits, collecting drop of milk and storing the collected
milk.

Instruction: any instruction given to the mother on
breast milk expression method she choice, by health
care provider, the instruction can be supported with guide-

line, video or pictures.

Worried about the amount of milk if she think/worry
that the expressed milk is not enough for the baby, mea-
sured by “yes”/’no” options.

Worried about health status of the baby: if she has
concern about health status of her baby assuming that
her baby is very sick, measured by “yes”/”no” options.

Data Collection

Interviewers administered structured questionnaire was
used to collect the data. From previous similar studies,
the data collection tool was adopted'>~*** and modified
into the local context. The instrument for data collection
was prepared in English and translated into the local
language (Ambharic), by language expert and back trans-
lated to English by another person, to confirm consistency
and accuracy. Data collectors were recruited based on their
previous experience in data collection, relevance of their
qualification, additional training on care of newborn and
ability of the local language.

Training was given for three consecutive days in order to
make data collectors and supervisors familiar to the tool and
interview techniques. Ethical concerns, the wellbeing of
participants and interviewers, avoiding under-reporting and
ensuring confidentiality were also stressed. The data collec-
tion methods were pre-tested at 10% of the sample size in
the randomly chosen neonatal intensive care unit outside the
study site. The pretest helped to modify the questionnaire
and make data collectors familiar with the tool.

Measurements

The outcome variable was the initiation time of breast
milk expression which is a time at mothers start expressing
breast following delivery. It was measured by asking the
mother when she start breast milk expression and cross-
checked on patient’s chart at the time of first feeding.
Based on the response, the time of initiation was recorded.

Age, education, family support, care provider support,
knowledge, method of pumping, relaxation, lack of priv-
acy, health status of the neonate, stress, concern about the
neonatal condition and complications of pregnancy were
independent variables of this study.

Family support: was measured by asking the mother
whether she gets any support (giving food, supporting in
daily living activities, buying medicines, cleaning and
buying equipments used to express and store breast milk)
from her family starting from the time she gave birth to the
time she interviewed. The response options “yes” or “no”.
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Care provider support: this was measured by asking her
whether she has got instruction/support on the techniques
(based on method she used, handling the kits, how to
collect drop of milk, positions) of breast milk expression
during the start of breast milk expression. The response
option was “yes” or “no” She also asked whether she
knows the benefits of colostrum or not. The response

option was “yes” or “no”.

Data Analysis

In EPI Info version 4.6.0.2 program, the pre-coded
responses were double entered to verify their consistency
and then exported to SPSS for window version 26 for
statistical analysis used for percentage, frequency, bivari-
ate and multivariate logistic regression analysis. Variables
found to be significant at bivariate level (P<0.05) were
selected and included into multiple logistic regression
models. Then, logistic regression analysis models were
used to measure the odds ratio to estimate association
and to control the potential confounding variables with
a 95% confidence interval. Using odds ratios compared
to the comparison group and 95% confidence levels, the
strength and direction of the relationship is presented.

Ethical Considerations

The research has been accepted by the Institutional
Review Board (IRB) of the School of Nursing and
Midwifery, College of Health Sciences, Addis Ababa
University for scientific and ethical honesty including
the verbal informed consent process. Ethical consent has
been received from the Public Health Research and
Emergency Response Directorate of Addis Ababa Health
Bureau. Written approval was received from the Addis
Ababa city government’s health bureau. Consent was
sought at each health institution from medical directors
and related unit heads. Prior to data collection, verbal
consent was also obtained from Specific clients who par-
ticipated in the study. Each participant was given suffi-
cient information in order to make informed decisions.
For each piece of information, confidentiality was strictly
maintained and the interview was performed in a strict
private location. General information, referral and follow-
up linkages were made for those in need at the conclusion
of the interview. The investigators would like to confirm
that this study was conducted in accordance with the
Declaration of Helsinki.

Results
Socio-Cultural Characteristics of Study

Participants
A total of 130 women have been contacted to join the study
(Table 1), of which 124 (95.4%) agreed to involve in the study.
Seventy-four (57.7%) were from 18 to 30 years of age, with
a mean age of 29.13 years (+5.54 SD) for the respondents.
The participants 66 (53.2%) and 47 (37.9%) were pre-
dominantly housewife and grade 9-12 by level of educa-
tion, respectively. Forty-eight (38.7%) were para
I (number of birth). Ninety-four (75.8%) got support
from their family when they express milk. Ninety-six
(77%) respondents were reported antenatal care follow-
up on current pregnancy, among these only 16 (16.7%)
of them got advice on breast milk expression. Ninety-one
(73.4%) were using the hand expression method and
around 39 (32%) respondents got instruction/support on
the method of their preference (Table 1).

Neonatal Characteristics

When we see the characteristics of preterm and low birth
weight neonates admitted to the neonatal intensive care
unit were very low birth weight 61 (49.2%) and low birth
weight 61 (49.2%). With a mean birth weight of 1455.75
(+259.16 SD) grams, the minimum and maximum birth
weight were 800 g and 2250 g, respectively. Two-thirds of
the respondents gave birth to spontaneous vaginal delivery
and in the late neonatal period there were about 86 (70%)
of their neonates. About half of neonates were in fair
condition and more than half of 68 (54.6%) of neonates

were able to suck the breasts of their mothers (Table 2).

Psychological Factors

With regard to the psychological condition of mothers
admitted to the neonatal intensive care unit of govern-
ment hospitals of preterm and low birth weight neonates.
Approximately half of 68 (54.8%) respondents were wor-
ried about the amount of milk they expressed, whilst
around 56 (45%) respondents were worried about the
health status of their infant. Nearly sixty percent of
respondents were not concerned about their baby’s prog-
nosis, although about 38 (39%) were concerned about
their baby’s prognosis (Figure 1).

Maternal Factors
Nearly all mothers had births between the gestational
age of 28-34 weeks, of which 45 (36.3%) were fewer or
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Table | Socio-Cultural Data Among Mothers of Preterm and Low Birth Weight Neonates Admitted to Neonatal Intensive Care Unit

(NICU) of Government Hospitals in Addis Ababa, Ethiopia, 2020 (n=124)

Variables Response Category Frequency
(%)
Maternal age 18-30 years 74 (57.7)
3145 years 50 (40.3)
Mean age of the respondents 29.13 years (+5.54SD)
Parity (number of birth) | 48 (38.7)
I 42 (33.9)
11l 17 (13.7)
v 17 (13.7)
Educational level Has no formal education 17 (13.7)
1-8 grade 37 (29.8)
9-12 grade 47 (37.9)
Above 12 grades 23 (18.5)
Occupation Merchant 15 (12.1)
Housewife 66 (53.2)
Government employer 12 (9.7)
Private-sector employer 23 (18.5)
Daily laborer 8 (6.5)
Get support from family when express milk Yes 94 (75.8)
No 30 (24.2)
Has ante natal care follow-up Yes 96 (77.4)
No 28 (22.6)
Get advice on breast milk expression breast milk expression from Neonatal tensive Yes 9(7.3)
care unit staff No 15 (92.7)
Know that breast milk important than other milk (formula milk, cow milk) for your Yes 121 (97.6)
baby No 3(24)
Know the benefits of colostrum Yes 85 (68.5)
No 39 31.5)
Method do you use to express milk Hand expression 91 (73.4)
Hand expression and manual pump 17 (13.7)
Hands-on pump and hand expression 7 (5.65)
Manual pump 7 (5.65)
Hands-on pump 2 (1.6)
(Continued)
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Table | (Continued).
Variables Response Category Frequency
(%)
Get instruction/support on the method of their choice Yes 39 (31.5)
No 85 (68.5)
The time they stay once start expressing <30 minutes 82 (66.1)
30 minutes 27 (21.8)
>30 minutes 15 (12.1)
Provided guideline/picture/video that shows techniques of breast milk expression by | Yes 3 (24)
health care workers
No 121 (97.6)

equal to 32 weeks and 79 (63.7%) were more than 32
weeks. Approximately 43 (35%) of respondents suffered
complications linked to pregnancy, while pregnancy-

induced hypertension was the most frequent complica-
tion (Table 3).

Table 2 Neonatal Characteristics of Preterm and Low Birth
Weight Neonates Admitted to the Neonatal Intensive Care
Unit of Government Hospitals in Addis Ababa, Ethiopia, 2020
(n=124)

Characteristics Frequency (%)

Birth weight

Extremely low birth weight 2 (1.6)
Very low birth weight 61 (49.2)
Low birth weight 61 (49.2)

Mean birth weight 1455.75 (£259.16 SD) gram

Mode of delivery

Spontaneous Vaginal Delivery 84 (67.7)
Cesarian section 40 (32.3)
Postnatal age of the neonate

Early neonatal period 38 (30.6)
Late neonatal period 86 (69.4)
Health status of the baby

Stable 56 (45.2)
Fair 60 (48.4)
Critical 8 (6.5)
Do the baby able to suck

Yes 68 (54.8)
No 56 (45.2)

Initiation of Breast Milk Expression

All of the respondents started milk expression after 6
hours following delivery, of these more than half 71
(57.3%) started milk expression after 48 hours. The
minimum and maximum time to start breast milk
expression were 8 hours and 10 days, respectively
(Figure 2).

Factors Associated with the Initiation of

Breast Expression

None of the respondents started breast milk expression
before 6 hours of the postpartum period. All of the respon-
dents started breast expression after six hours (late initia-
tion of breast expression) of the postpartum period. For the
sake of analyses, late initiation of breast expression is
grouped as less than 48 hours and 2 days and above
(Table 4).

Getting instruction on the method of their choice
(AOR=0.55; CI=0.31 to 0.96) and gestational age <32
weeks (AOR=2.39; CI=1.34 to 4.24) were identified as
factors significantly associated with time to start breast
milk expression among mothers of preterm and low
birth weight neonates. Mothers who get instruction on
the method of their choice were less like to start breast
expression after two days when compared to those who
did not get instruction. Mothers who gave birth at gesta-
tional age <32 weeks were 2.39 times more likely to
start breast milk expression after two days of the post-
partum period than those who gave birth at >32 weeks
of gestational age (Table 4).

2 I 8 https:

Dove!

Pediatric Health, Medicine and Therapeutics 2021:12


https://www.dovepress.com
https://www.dovepress.com

Dove

Hirpha et al

80

70

60

50

40

30

20

10

Worried about amount of milk
expressed

76
68
56
I |
Worried about health status of her
baby

Worried about prognosis of her
baby

HYES mNO

Figure | Psychological data among mothers of preterm and low birth weight neonates admitted to the neonatal intensive care unit of government hospitals in Addis Ababa,

Ethiopia, 2020 (n=124).

Discussion

The current study found that none of the respondents
began expressing milk within 6 hours after delivery.
After 6 hours, all (100%) respondents begin expressing
milk. This could be attributed to mothers being followed
in the maternity ward for the first six hours after giving
birth, so this may be the cause. This result varies from
the studies performed in Showa University Hospital and
North India, which found that 17% and 3.3% of respon-
dents started milk expression within 6 hours of delivery,
respectively.'>!” In another study, it was identified that
36% of participants started breast expression within 6

Table 3 Pregnancy-Related Data Among Mothers of Preterm
and LBW Neonates Admitted to the NICU of Government
Hospitals in Addis Ababa, Ethiopia, 2020

Variables Frequency (%)
Gestational Age <32 weeks 45 (36.3)
>32 weeks 79 (63.7)
Encounter pregnancy- | Yes 43 (34.7)
related complication
No 81 (65.3)
Type of pregnancy- Pregnancy-induced 41 (95.3)
related complications hypertension (PIH)
encountered (n=43)
Gestational diabetic 2 (47)
mellitus (GDM)

hours after delivery.'® This disparity could be attributed
to good support for lactation when being in the labor
and neonatal intensive care unit.

Factors that significantly affect the initiation time of
breast milk expression were to gain instruction on the
method of breast milk expression and gestational age <
32 weeks. Compared to those who did not undergo
instruction, having advice on the form of breast expres-
sion they preferred was a major facilitator for begin-
ning breast expression within 6-48 hours. About two
out of five mothers receiving training began to express
milk within 6-48 hours. This may be because the

M <48 hours

m >48 hours

Figure 2 Initiation of breast milk expression among mothers of preterm and low
birth weight neonates admitted to the neonatal intensive care unit of government
hospitals in Addis Ababa, Ethiopia, 2020 (n=124).
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Table 4 Adjusted Analysis of Factors Associated with the
Initiation of Breast Expression Among Mothers of Preterm and
LBW Neonates Admitted to the NICU of Government Hospitals
in Addis Ababa, Ethiopia, 2020 (n=124)

Variables Time of Initiation of Adjusted Odds
Breast Expression Ratio
Following Delivery
Get an 8-48 hrs >48 hrs AOR
instruction .
Yes | 22 17 0.55 (0.31,0.96) *
on the
method of No | 31 54 1:00
their choice
Gestational <32 | 12 33 239 (1.34,4.24) **
age in weeks
>32 | 4l 38 1:00

Note: *p-value < 0.05, **p-value < 0 0.01. 1:00 reference category.

difficulty of breast expression is made simple by
instruction.

Breast milk expression 48 hours after the delivery was
2.39 times more among lower gestational age (<32 weeks)
when compared to those >32 weeks of gestational age. This
may be attributed to insufficient lactation support during
follow-up of antenatal care and during neonatal intensive
care unit stay. This is contrary to other research that indicated
a higher risk factor of late initiation of breast expression for
gestational age.'® In addition, research showed that prior
involvement in the neonatal intensive care unit was used as
a facilitator and risk factor for late breast expression
initiation.'® But in this study, these factors were not statisti-
cally significant in relation to late breast milk expression.

Limitations

Our study has several limitations, due to the cross-
sectional nature of the study; it is difficult to determine
the direction of the association between the study vari-
ables. There was a risk of social desirability bias whereby
mothers may over or under report the time of initiation.
So, further study should be carried out to explore the
detailed initiation time of breast expression by observing
initiation through multiple methods. As a strength of this
study, the participants were chosen by random sampling
methods. Care has been taken during the identification of
experienced data collectors.

Conclusion and Recommendation
The present research found that the initiation of breast
milk expression was poor because all respondents

commenced milk expression after six hours child
birth. Of these, 53 (42.7%) began to express milk
within two days after delivery, while 71 (57.3%)
began two days after delivery, this causes delayed
lactogenesis II (two). Among mothers who give birth
at less than or equal to 32 weeks of age, the risk of
initiating milk expression after two days following
delivery was greater.

For all mothers who are at risk of having preterm
and low birth weight infants, antenatal care providers
should have health education on initiation of milk
expression. In the labor and delivery ward, staff should
have to continue encouraging early initiation of breast
milk expression and giving instruction on method of
breast milk expression the mother want to use. In
addition, to encourage early initiation of milk expres-
sion, healthcare professionals must pay attention to all
mothers who give birth before or at 32 weeks of
gestational age, and longitudinal research to determine
the reasons for late initiation would be of future
concern.
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