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Background: Studies show that rates of breast milk feeding are much lower among preterm

infants than term infants, and breast milk feeding at discharge varies widely between countries.

However, research examining factors associated with exclusive breast milk feeding at discharge

among preterm neonates in Ethiopia is limited. The study aimed to assess the prevalence of

exclusive breast milk feeding at discharge and associated factors among preterm neonates at the

neonatal intensive care unit (NICU) in public hospitals, Addis Ababa, Ethiopia.

Methods: This facility-based cross-sectional study was conducted from February to

March 2017 among preterm infants discharged from the NICU of public hospitals. Data

were collected using pretested structured questionnaires. Purposive sampling technique was

used. Factors associated with exclusive breast milk-fed infants at discharge among preterm

neonates were determined using bivariate and multivariate logistic regression models.

Statistically significant associations were declared at P<0.05.

Results: The study assessed 263 mother-preterm dyads. The findings from this study

revealed that 71.9% of exclusive breast milk-fed infants at discharge at NICU of the selected

Public hospitals in Addis Ababa. Factors associated with exclusive breast milk-fed infants at

discharge included duration of hospital stay for 7–14 days (AOR 0.19, 95% CI 0.049–0.808)

and more than 14 days (AOR 0.20, 95% CI 0.046,0.891), Initiation of breast milk expression

later than 48 hrs postpartum (AOR 0.10, 95% CI 0.032–0.365) and receiving hospital support

(AOR 39.00, 95% CI 11.676–130.290).

Conclusion: In this study, nearly ¾ of the NICU premature population exclusively breast

milk fed at discharge, which designates to establish exclusive breastfeeding in the majority of

preterm infants in this cohort. Thus, support for exclusive breast milk fed should be at the

forefront of maternity practice in hospital and mothers of preterm infants to be guided to

initiation of early breast milk expression as soon after delivery as possible and frequent

expression thereafter.
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Introduction
In this study, exclusive breast milk feeding was defined as breast milk obtained from

a wet nurse and/or early initiation of breast milk expression in the hospital setting.1

Breast milk is widely recognized as the optimal form of nutrition for infants of all
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gestational ages.2 Human milk (HM) provides a unique com-

bination of all the nutrients that an infant needs in the first

6 months of life, including fat, carbohydrates, proteins, vita-

mins, minerals and water.1 Human milk feeding has also

been shown to improve neurodevelopment outcomes,3

decrease gastrointestinal and upper respiratory infections4

and lower the risk of sudden infant death syndrome

(SIDS).5,6 In addition, the use of human milk in preterm

infants, compared to formula, is associated with decreased

short-term morbidity such as necrotizing enterocolitis (6),

sepsis and meningitis.2

Despite these benefits, the rates of breastfeeding are

much lower among preterm infants than term infants, and

breast milk fed at discharge varies widely between units

and countries from less than 20% to more than 90%.7–10

An Australian retrospective population-based study

revealed that late-preterm infants were 70% less likely to

initiate breastfeeding, and 60% less likely to be discharged

exclusively breast milk fed from hospital when compared

to 37-week gestation infants.11 Another study from the

Danish national birth cohort reported that at discharge,

68% of the preterm infants were exclusively breast milk

fed and 17% partially.12 In Morocco, while 80% of pre-

term infants received partial breast milk feeding at dis-

charge, only 12.4% were exclusive breastfeeding.13

Suboptimal breast feeding, especially lack of exclusive

breastfeeding is the major contributor for infant and child

mortality. It attributes 45% of neonatal infectious deaths,

30% of diarrheal deaths and 18% of acute respiratory deaths.13

It is realistic that exclusive breast feeding can signifi-

cantly reduce the burden of under-5 deaths in Africa particu-

larly sub-Saharan Africa (SSA) where 41% of global under-5

deaths occur mainly due to inadequate breastfeeding prac-

tices in combination with high levels of disease.14,15

Breastfeeding-rates of preterm infants at and beyond

hospital discharge are reported to vary considerably in the

literature. This could possibly be explained by several

facilitators and barriers to breast milk feeding in preterm

infants. Some of them are related to infants and mothers,

while others are related to ward specific factors, i.e., the

support the hospital and the NICU offer and the clinical

methods used at the NICU. To the best of our knowledge,

there are limited research reports on the prevalence of

exclusive breast milk feeding and associated factors in

preterm infants in Ethiopia. This study aimed to assess

prevalence and factors associated with exclusive breast

milk feeding among preterm neonates at discharge from

neonatal intensive care unit in public hospitals, Addis

Ababa, Ethiopia.

Methods
Study Setting and Period
Facility-based cross-sectional study was conducted from

February to March 2017 in Addis Ababa Public hospitals.

Six hospitals out of 12 were purposively selected for the

study as they have basic neonatal intensive care units

(NICU). These are Tikur Anbessa Specialised Teaching

Hospital, St. Paul Millennium Medical College

Specialised Teaching Hospital, Zewditu Memorial

Hospital, Gandhi Memorial Hospital, Yekatit 12 Medical

College Hospital, and Tirunesh Beijing General Hospital.

Sample Size Determination and Sampling

Procedure
Sample size was determined by using single population

proportion formula:

n ¼ z2α=2p 1� pð Þ
d2

Assumptions: n = required sample size, z α/2 = critical

value for normal distribution at 95% confidence level

(1.96), P = 50% prevalence (P) of exclusive breastfeeding

among preterm, d = 0.05 (margin of error). The formula

used for the sample size calculation n = (((zα/2) ^2)* p*

(1-p))/d2 led to a number of 384. However, as the study

population was <100,000, correction formula was used

with 10% for non-response, Nf = 263.

Study Variables
In this study, exclusive breast milk feeding was defined as

breast milk obtained from awet nurse and/or early initiation of

breast milk expression in the hospital setting. Exclusive breast

milk-fed infants at discharge were the outcome variable.

Independent variables included were Maternal factors (age,

socioeconomic status, mode of delivery, parity, breast feeding

experience, obstetrical condition, and length of hospital stay),

factors in infant (low gestation, multiple births, birth weight,

gender), and hospital support (supports consistent with baby-

friendly initiative ten steps of successful breast feeding, timing

of initiation of breast milk expression, kangaroomother carei.-

e. skin-to-skin care in Kangaroo position practiced as contin-

uous and intermittent skin-to-skin contact).
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Data Collection Tools and Procedures
Data were collected using structured and interviewer-

administered questionnaire adapted from the literature.12

First, the questionnaire was prepared in English and translated

it into local language [Amharic], and then translated back into

English to check its consistency. Five BSc nurses were

recruited and trained for 2 days to collect the data. The ques-

tionnaire was pretested before actual data collection. The

Amharic version was used for data collection.

Data Management and Processing
The data were entered into statistical software Epi-info version

3.5.3 upon creating the questionnaire template in the QES file

of the software. The entered data were subjected to cleaning

using simple frequency and tabulation to ensure the validity of

the data. Then, the analysis was made with IBM SPSS version

21.0 after exporting the prepared data. Descriptive statistics

such as frequency distribution was computed to describe the

major variables of the study. Odds ratio and p-value were

computed to see whether any relationship exists between the

two variables under question. P<0.05 was considered as sta-

tistically significant for association. Binary logistic regression

was conducted to see the effect of each of the independent

variables on the outcome variable and variables which showed

statically significance at 0.05 level were put into the final

model (multivariate analysis) to control for confounding.

Ethical Consideration
Ethical clearance was sought and obtained from Addis

Ababa University, College of Health Sciences School of

Nursing and Midwifery Ethical Committee. A formal writ-

ten letter from the committee was given to Addis Ababa

Health Bureau and Medical directors of respective hospitals.

Objective of the study, benefit and risk of participation in the

study, confidentiality of their information, participation on

their free will was clearly informed first. Participants of the

study were then asked to provide informed voluntary written

consent. Assent was also signed by parents for participants

under the age of 18 years to be included in the study.

Results
A total of 263 mother-preterm dyads participated in this

study with a response rate of 100%.

Neonatal and Maternal Characteristics
The mothers had a mean age of 27.65 years (SD ±5.42) with

the range being 16 to 45 years. Therewere 127(48.3%) females

and 136(51.7%) male preterm infants. Single births comprise

the highest percentage (80.6%) of babies in this cohort. The

mean birth weight of the infants was 1732.19 g (SD ±

523.699g), which ranges from 800g to 3500g (Table1).

Table 1 Neonatal and Maternal Characteristics in Public

Hospitals, Addis Ababa, Ethiopia, June 2017

Parameters Frequency

(n=263)

Percentage

(100%)

Maternal age

15–19 14 5.3

20–24 53 20.2

25–29 106 40.3

30–34 53 20.2

35–39 32 12.2

40–44 5 1.9

Educational level

Non formal education 39 14.8

Primary 93 35.4

Secondary 87 33.1

College/university 44 16.7

Monthly income

Higher 94 35.7

Medium 89 33.8

Lower 80 30.4

Has breast feeding

experience

No 152 57.8

Yes 111 42.2

Mode of delivery

Vaginal 168 63.9

Caesarean section 95 36.1

Duration of hospital stay

(days)

<7 34 12.9

7–14 135 51.3

>14 94 35.7

Birth Weight in grams

<1499 98 37.3

1500–2499 136 51.7

>2500 29 11.0

Gestational age (weeks)

<31 88 33.5

32–34 100 38

35–36 75 28.5

Gender

Female 127 48.3

Male 136 51.7
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Components of Support Provided by

Hospital NICU Regarding Breastfeeding

Preterm Neonates
Nearly 2/3 of the study subjects, 167(63.5%), reported that

they received hospital support services while 96(36.5%)

did not. Only 95(36.1%) of the infants had skin-to-skin

contact with the mother and less than half 126(47.9%) of

the mothers initiated breast milk expression before 48 hrs

of postpartum (Table 2).

Prevalence of Exclusive Breast Milk

Feeding
At discharge, 71.9% were exclusively breast milk fed,

20.90% used mixed feeding (Formula and mother’s own

milk) whereas 7.2% fed only formula milk at the time of

discharge (Figure 1).

Factors Associated with Exclusive Breast

Milk Feeding at NICU Discharge
The multivariable analysis showed that delayed initiation

of breast milk expression was independently associated

with higher odds of failure of exclusive breast milk

feeding at discharge (AOR=0.11, 95% CI: 0.032,

0.365). Longer duration of hospital stay was statistically

associated with higher odds of failure of exclusive breast

milk feeding at discharge. In this study, preterm infants

had less than half the odds of exclusive breast milk

feeding at 7–14 days or >14 days postpartum as com-

pared with < 7-day postpartum infants (AOR=0.19, 95%

CI 0.049–0.808) and (AOR=0.20, 95% CI: 0.046, 0.891)

respectively. Moreover, mothers who received continu-

ous hospital support were about 39 times more likely to

feed their infants exclusively breast milk than those who

received limited hospital support (AOR 39.00, 95% CI

11.676–130.290) (Table 3).

Discussion
This cross-sectional study assessed the prevalence as well

as factors associated with exclusive breast milk feeding

among preterm neonates at discharge in Public Health

Facilities of NICU in Addis Ababa.

The findings from this study revealed that 71.9% of

infants fed exclusive breast milk at discharge from NICU,

which is slightly lower than the finding reported in

a Danish study (68%) in a large preterm cohort.16

However, we found a higher rate of exclusive breast

milk feeding at discharge (71.9%%) compared to the

study findings in preterm infants of Europe (6–29%),

USA (6%), Japan (22.6%) and Morocco (12.4%).7,13,17

Table 2 Components of Support Provided by Hospital NICU

Regarding Breastfeeding Preterm Neonates in Public Hospitals,

Addis Ababa, Ethiopia, 2017

Hospital Breastfeeding Support

Measures

Frequency

(n=263)

Percent

Hospital staff helped start breastfeeding

No 21 8.0

Yes 242 92.0

Hospital staff showed how to position

baby for breastfeeding

No 81 30.8

Yes 182 69.2

Hospital encouraged breastfeeding on

demand

No 71 27.0

Yes 191 73.0

Hospital staff did not provide water or

formula supplements

No 67 25.5

Yes 196 74.5

Hospital staff gave information on

breastfeeding

No 98 37.3

Yes 165 62.7

Hospital staff did not give baby a pacifier

No 11 4.2

Yes 252 95.8

Baby was in mother’s arms during

first hour after birth

No 183 69.6

Yes 80 30.4

First time holding baby was skin-to-skin

No 199 75.7

Yes 64 24.3

Baby roomed in with mother

No 59 22.4

Yes 204 77.6

Use kangaroo mother care

Yes 95 36.1

No 168 63.9

Timing of first breast milk expression

<24hr 126 47.9

24–48hr 47 17.9

>48hr 90 34.2
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The possible explanation for the differences observed

between countries could be due to methodological differ-

ence employed, definition of breast milk feeding (exclu-

sive or partial), time of investigation of the nutritional

method (NICU discharge), and cross-cultural difference

in breast milk feeding practice.

The present study also indicates that the initiation of

breast milk expression later than 48 hrs of postpartum had

a negative correlation to exclusive breast milk feeding,

while the length of NICU stay and receiving substantial

hospital support showed a positive correlation to exclusive

breast milk feeding. Length of NICU stay has been docu-

mented in previous studies18,19 reporting difficulty for

mothers to supply babies who have a longer hospital stay

with a sufficient amount of milk. It is critical to support

ongoing and frequent breast milk expression throughout

the mother’s postpartum stay as well as throughout her

infants’ hospitalization. Early initiation (6 hrs or less post-

partum) is important, but mothers will ultimately experi-

ence low breast milk production if they are not supported

to frequently express their breast milk.

For breast milk feeding failure at discharge, we found

that the later the initiation of breast milk expression (> 48-

hrs postpartum), the higher the odds for breastfeeding

failure at discharge. This is in line with other studies

reporting that breast milk expression should be initiated

at an early stage after the delivery.19–22

As a bundle of practices, uninterrupted hospital support

is strongly predictive of exclusive breastfeeding. Mothers

who receive continuous hospital support were about 39

times more likely to feed their infants exclusively breast

milk than those who received less hospital support. The

finding was supported by similar studies which speculate

improvement of exclusive breastfeeding success with clin-

ical practices consistent with UNICEF and WHO Baby-

Friendly Hospital Initiative of “Ten Steps” to protect,

promote and support breastfeeding in maternity

services.12,23–27

Studies have shown that factors such as younger mater-

nal age,7,28 lower educational attainment, lower socioeco-

nomic status,29 having no breast feeding experience,30

caesarean section,11 more prematurity (i.e. very low birth

weight, less than 28 weeks)7,11,12,31 and low birth

weight7,12,16,31 are associated with decreased success in

breast milk provision for preterm infants.

Strengths of the Study
This study is the first to assess the prevalence of exclusive

breast milk feeding at discharge and associated factors

among preterm neonates at the neonatal intensive care
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Figure 1 Mode of feeding among preterm neonates at discharge from neonatal intensive care unit in public hospitals, Addis Ababa, Ethiopia, 2017.
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unit (NICU) in public hospitals, Addis Ababa, Ethiopia.

Nearly all NICUs in Addis Ababa were participated and

a consecutive sample of all preterm infants receiving neo-

natal intensive care were included in the study. However,

this cross-sectional study can only be generalized to this

cohort of mother/infant dyads.

Limitation of the Study
This cross-sectional study cannot determine cause and

effect. Timing of the study period is also a limitation of

the study as results are limited by the cross-sectional time

period. The information obtained from mothers could be

subject to recall bias.

Conclusion
In this study, nearly ¾ of the NICU premature population

exclusively breast milk fed at discharge, which designates

to establish exclusive breastfeeding in the majority of

preterm infants in this cohort. We found out that hospital

support and early initiation of breast milk expression are

critical to maternal ability to provide breast milk for her

preterm infant at discharge. Thus, support for exclusive

breast milk fed should be at the forefront of maternity

practice in hospital and mothers of preterm infants to be

guided to initiation of early breast milk expression as

soon after delivery as possible and frequent expression

thereafter.

Table 3 Multivariable Logistic Regression Output of Determinants of Exclusive Breastfeeding Among Preterm Neonates at Discharge

from Neonatal Intensive Care Unit in Public Hospitals, Addis Ababa, Ethiopia, 2017

Maternal Characteristics Exclusive Breast Milk Feeding COR (95% CI) Adjusted OR (95% CI)

No % Yes %

Monthly income

Low 22(23.4%) 72(76.6%) 1 1

Medium 19(21.3%) 70(78.7%) 1.13(0.561,0.2.259) 0.74((0.232.2.393)

High 33(41.2%) 47(58.8%) 0.43(0.227,0.836) 0.372(0.113,1.220)

BF experience

No 49(32.2%) 103(67.8%) 1 1

Yes 25(22.5%) 86(77.5%) 1.64(0.934,2.866) 1.49(0.548,4.056)

Mode of delivery

Vaginal 25(14.9%) 143(85.1%) 1 1

Caesarean 49(51.6%) 46(48.4%) 0.16(0.091,0.295) 0.42(0.160,1.119)

Birth Weight in grams

<1499 35(35.7%) 63(64.3%) 1 1

1500–2499 35(25.7%) 101(74.3%) 1.60(0.912,2.819) 0.40(0.127,1.286)

>2500 4(13.8%) 25(86.2%) 3.47(1.118,10.786) 1.51(0.247,9.242)

Gestational age (weeks)

<31 34(38.6%) 54(61.4%) 1 1

32–34 23(23%) 77(77%) 2.11(1.119,3.971) 1.22(0.373,4.039)

35–36 17(22.7%) 58(77.3%) 2.15(1.077,4.283) 1.22(0.292,5.172)

Duration of hospital stay (days)

<7 7(11.9%) 52(88.1%) 1 1

714 35(31.8%) 75(68.2%) 0.28(0.119,0.699) 0.19(0.049,0.808)

>14 32(34%) 62(66%) 0.26(0.106,0.640) 0.20(0.046,0.891)

Initiation of breast milk expression

< 24 hrs 6(4.8%) 120(95.2%) 1 1

24–48 hrs 11(23.4%) 36(76.6%) 0.16(0.057,0.473) 0.77(0.194,3.064)

>48 hrs 57(63.3%) 33(36.7%) 0.029(0.011,0.073) 0.11(0.032,0.365)

Use kangaroo mother care

No 61(36.3%) 107(63.7%) 1 1

Yes 13(13.7%) 82(86.3%) 3.59(1.851,6.987) 2.32(0.767,7.051)
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