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Abstract: The practices of colostrum avoidance and prelacteal feeding, which are common in many
developing countries, including Ethiopia, are firmly rooted in ancient traditions. The main objective
of this work is to identify the prevalence of colostrum avoidance and study its associated factors
among mothers of children aged less than 2 years old in the Oromia region of Ethiopia. A cross-
sectional study on the practice of colostrum avoidance/prelacteal feeding was conducted in a rural
community with 114 mothers of children under 2 years old. Our results reflected that colostrum
avoidance and prelacteal feeding were practiced by 56.1% of mothers. The percentage of women who
started breastfeeding in the first hour after birth, as recommended by the WHO, was 2.6%. Of the
women who practiced colostrum avoidance, 67.2% gave birth at home, and 65.6% were attended by
relatives. The likelihood of avoiding colostrum increases in mothers who have a lower educational
level, who did not receive health care at the time of delivery, who think that colostrum is dirty and
dangerous and who did not receive information about breastfeeding from healthcare professionals.
The knowledge emanating from this work may be useful in designing new breastfeeding education
programs and/or interventions in Ethiopia and other developing countries.
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1. Introduction

Breastfeeding is an essential practice of optimal nutrition in the early life of a child and
one of the most important factors for child survival and the prevention of childhood infec-
tions [1]. The World Health Organization (WHO) recommends that infants be exclusively
breastfed for the first six months of life [2]. Exclusive breastfeeding is defined as giving no
food or drink, not even water, except breastmilk [2]. The optimal breastfeeding practice
includes initiation within the first hour after birth and continued breastfeeding for up to
two years [3,4]. Colostrum is the first secretion produced by the mammary gland after
childbirth, is available to the neonate in the first two to three days following birth [2] and is
sometimes referred to as “golden milk” [5] due to its nutritional properties as a complete
form of nutrition for newborns. It has been shown to be a protective factor against child-
hood malnutrition [6] and to deliver natural immunity against many bacteria and viruses by
establishing microbiota in the newborn’s gut [7,8]. Colostrum avoidance, which is defined
as discarding colostrum within the first three days postpartum and entails the delayed
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initiation of breastfeeding, pumping and discarding colostrum, and/or wet nursing [9],
deprives the neonate of nutrients and immunoglobulins, causing a reduction in the priming
of the gastrointestinal tract and increasing the risk of infant morbidity and mortality [10].
Colostrum avoidance is a common practice in many developing countries of the world [11],
including Ethiopia [9]. In Ethiopia, colostrum and breast milk are considered two distinctly
separate substances known, respectively, as ‘inger” and ‘yetut wotet’, and women will wait
until they observe the characteristics of ‘yetut wotet’ to start breastfeeding [9]. During this
period between birth and the establishment of breastfeeding, during which colostrum or
‘inger’ is discarded, a practice known as prelacteal feeding takes place. Prelacteal feeding,
known in Ambharic as ‘makamesha’, is the practice of feeding the child any solid or liquid
foods other than breast milk during the first three days after birth [12]. Some of the solid
foods given to the newborns include ‘injera’, ‘shiro’, ‘genfo” and ‘faffa’. The basis of any
Ethiopian meal is a teff flour flatbread named ‘injera or enjera’. ‘Shiro’ is a dish prepared
with chickpea flour, water, oil, onions and a spice called ‘berbere’, which is very commonly
used in Ethiopia. ‘Genfo’ is the Amharic name given to a breakfast porridge, and ‘faffa’ is a
mix of fortified corn and soya bean flours used to supplement the diet of children suffering
from malnutrition. It is estimated that 90% or more of children under ten years old are
multidimensionally poor in Ethiopia [13]. Rural areas are particularly disadvantaged due
primarily to their lack of access to safe drinking water, sanitation and/or electricity. Most of
the inhabitants of these areas suffer from poor nutrition, repeated infection and inadequate
psychosocial stimulation given to the lack of access to education making it particularly
difficult to achieve an improvement of the situation [14]. The aim of this study was to
identify the prevalence of the breastfeeding-related practice of colostrum avoidance and
study its associated factors among mothers of children aged less than two years old in two
rural villages of the Oromia region of Ethiopia.

2. Materials and Methods
2.1. Research Design

This cross-sectional community-based study carried out in two rural Ethiopian villages
was approved by the Ethics Committee of Research in Humans of the Ethics Commission
in Experimental Research of the University of Valencia (Register code: 1256147). It is
in line with the ethical principles established by the Declaration of Helsinki [15], the
U.S. National Bioethics Advisory Commission [16] and the European Commission [17].
It also follows the International Compilation of Human Research Standards applied to
Ethiopia based on Proclamation 60/1999 (Section 21) and National Health Research Ethics
Review Guidelines [18]. The design of the study is in line with its objective of determining
the prevalence of colostrum avoidance and detecting associated factors. This work has
been prepared in accordance with the STROBE guidelines for observational studies [19].
All the women participating in this study were recruited under the same inclusion and
exclusion criteria. They were all interviewed in their homes following the same previously
established protocol. The same interview questionnaire was used, which allows us to
calculate the prevalence of the different variables studied. Subsequently, participants were
stratified by WHO recommendations on the initiation of breastfeeding and the practice of
prelacteal feeding. Those women who rejected colostrum in their lactation and practiced
prelacteal feeding were considered the avoidance group, and those who did not reject
colostrum during lactation and did not practice prelacteal feeding were considered the
non-avoidance group. The outcome variable was colostrum avoidance during the early
breastfeeding period.

2.2. Setting and Relevant Context

This study was carried out, in collaboration with The Missionary Community of Saint
Paul the Apostle (MCSPA) [20], and the Spanish NGO MOS SOLIDARIA (MOSS) [21],
in the villages of Andode and Muke Turi where MCSPA operates. Andode is found in
the Anger Guten Valley in the Gida-Kiremu district of the Oromia region, 331 km from
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Addis Ababa. Muke Turi is in the North Shoa region, 78 km northeast of Addis Ababa,
and populated mainly by the Oromo ethnic people. The MCSPA has implemented a
comprehensive program for development in the area comprising 3 health posts (Angar,
Andode and Fite Bako) that care for an estimated 12,000 people and 3 nurseries (Guten,
Gida and Andode) for around 450 children. It also runs the “Saint Joseph Mother and Child
Center” in Muke Turi and a Nutritional Unit in Andode, where around 450 children 4 to
6 years old receive 2 nutritious meals per day, medical care and reading and writing lessons.

2.3. Participants

A sample size calculation was performed using the following values: 95% confidence
level, 5% margin of error, 10% population proportion and 500 for population size. The
value for the population proportion was chosen taking into consideration the prevalence of
colostrum avoidance reported in previous studies in Ethiopia, and the population number
is an estimation of the number of women of child-bearing age made using information
collected by the MCSPA as no official demographic data for Andode and Muke Turi are
available. The necessary sample was 109 women. The households that had potentially eli-
gible study participants were identified by the MCSPA using the health extension workers’
logbook. This helped to identify the initial convenience sample of woman that could meet
the inclusion criteria of having a live child under 2 years of age and the exclusion criteria of
not having given informed consent, providing unreliable responses and/or missing 30%
of the responses. Once all potentially eligible women were identified from the popula-
tion records kept by the MCSPA, a systematic random sampling technique (women that
attended the MCSPA posts for any reason on days the project collaborators were present
in each village) was used to choose which women would be invited to participate. The
total number of potential participants (women of child-bearing age) was around 500; the
actual number of women with a live child under 2 years of age is unknown as, as stated
previously, no official demographic data are available for the studied populations. A total
of 114 women were invited to participate in the study. All women invited to participate in
the study accepted the offer, and, therefore, 114 mothers who had children aged less than
2 years old were included in the study. Participation was around 23%, which is about what
was expected, taking into consideration previous experiences with this population.

2.4. Data Collection

Data were collected in situ in November 2020 by project collaborators from the Univer-
sity of Valencia with the aid of MCSPA, MOSS and local collaborators that served mainly as
translators. Collection took place after the women were attended by the MCSPA and MOSS
in a room ceded by the MCSPA within their installations in both villages for this specific
purpose. A semi-structured questionnaire, which was not pre-tested, was used for data col-
lection. It was created specifically for this study after reviewing the experiences of the local
collaborators, the currently available literature on the topic and the possible association
of breastfeeding practices with infant malnutrition. This questionnaire was administered
during an individual face-to-face 30 min interview with the mothers. All possible par-
ticipants were informed about the objectives of the study and the data confidentiality
standards and had informed consent documents verbally translated by a native Ethiopian
translator fluent in English and Amharic. For the women unable to write, an ink-stained
fingerprint was used to indicate their agreement to the informed consent document in place
of a signature. An identification number was given to every participant and collected data
were anonymized in order to ensure confidentiality. Completed questionnaires were kept
at all times by the collaborators from the University of Valencia in secure conditions (locked
box) and are now stored under lock and key at the University of Valencia.
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2.5. Measurement

The aim of the questionnaire was to collect data on if the mothers received antenatal
care and /or infant nutritional guidance during pregnancy and to determine their infant
feeding practices in the first three days postpartum. The data collection questionnaire used
comprised three main sections. The first section included general personal and sociode-
mographic characteristics of the mothers such as their age, level of education, number of
live children and delivery problems. The second section collected data specifically related
to infant feeding practices, such as supplementary feeding, to understand when the child
started to receive foods different from human milk and what kind of foods they received.
The absence of a free-access hospital or conventional health care center in the area impeded
the collection of any sort of official medical history. The third section of the questionnaire
focused on the living conditions of the women such as building materials utilized for the
construction of the home, sanitary conditions and the availability of drinking water. The
overcrowding rate was calculated by dividing the square meters of the home by the number
of people living in it. In this study, the outcome variable was the practice of colostrum
avoidance among mothers of children aged less than two years old. The independent
variables included the mother’s characteristics, household characteristics and child’s sex.
Mothers were divided into two groups depending on their colostrum avoidance status.
Women who avoided feeding colostrum to their infant formed the avoidance group, and
the non-avoidance group was composed of the women who fed colostrum to their infant.

2.6. Data Analysis

After the quantitative data on the printed questionnaire form were completed and
checked for consistency, the data were scrubbed, coded and entered into IBM SPSS Statis-
tics (Version 26). Qualitative data were transcribed into English text. The data analysis,
according to the project objective, was performed using a key question from the interview
regarding colostrum avoidance at the initiation of breastfeeding. Frequencies and percent-
ages were used to describe the prevalence of colostrum avoidance. Categorical variables
were described with frequency and percentages, and the comparison among the groups,
according to colostrum avoidance, was performed using Pearson’s chi-square test with
Yates’s correction. Fisher’s exact test was used when the expected count was less than 5.
Continuous variables were described as means and standard deviation (SDs), after which
normality was evaluated with the Kolmogorov-Smirnov test. An independent sample
t-test was used to compare the groups. Crude odds ratios (ORs) were reported with 95%
confidence interval (95% CI). Variables at p-value < 0.05 in the analysis were concluded as
factors associated with colostrum avoidance.

3. Results
3.1. Characteristics of the Sample

The prevalence of colostrum avoidance was 56.1% (n = 64). The approximate age of
the participants ranged from 18 to 45 years with a mean of 25.3 = 5.0 years old. The mean
in the avoidance group was 27.3 £ 6.6 years old, and the mean in the non-avoidance group
was 27.4 & 6.4 years old, with no significant differences (p = 0.870) between the groups. A
general description of the participants is shown in Table 1.

Overall, 78.1% of the participants interviewed were illiterate and 7.0% had a secondary
education. Among illiterate participants, 57.3% avoided colostrum, while the avoidance
rate in literate participants was 52.0%. While the COR is higher for the illiterate participants
than for those able to read and write, the sample is small and lacks the power to make
any definitive conclusions regarding education. In addition, if the sample is collapsed
into literate and illiterate groups, then the result does not differ based on education level.
Significant differences were observed among the groups (p = 0.001) for parity. Most of the
participants in the study were multiparous, and women who had more than one child more
frequently avoided colostrum than participants who had one child, which was confirmed
with a crude odds ratio (COR) > 1. The mean number of children was 3.5 + 0.7 (3.9 4+ 2.0
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in the avoidance group and 4.0 & 1.8 in the non-avoidance group). Overall, 84.2% of
the participants were still breastfeeding their children, while 15.8% of the participants
interviewed had stopped breastfeeding. No significant differences were observed among
the groups. The only participants to follow WHO recommendations on the initiation of
breastfeeding were in the avoidance group.

Table 1. Characteristics of mothers of children aged less than 24 months in a rural area of Ethiopia.

Colostrum Avoidance

Total Avoidance ! Non-Avoidance 2
Variable = _ _ Crude Odds
(n=114) (n = 64) (n = 50) p* Ratio p*
1 (%) ** 95% CI 1 (%) ** 95% CI 1 (%) ** 95% CI (95% CI)
Educational level
Secondary school 8 (7.0%) S;g) 1(156%) (01,95  7(140%)  (63,274)  0.121 1 .
- o 9.17, o o 16.80 (1.62,
Able to read and write 17 (14.9%) 2(3.08) 12(188%)  (105,308)  5(10.0%)  (3.7,22.6) 61’;2'%3)6 0.022
Tlliterate 89 (78.1%) (8659b155)/ 51(79.7%)  (67.4,883)  38(760%)  (62.8,86.3) 939 (1.11,79.61)  0.039
Parity
Multiparous 85 (74.6%) (86250%6)' 45(703%)  (57.4,80.8) 40 (80.0%)  (659,89.5)  0.001 1
Primiparous 29 (24.5%) (3147'6915)’ 19(297%)  (19.2,42.6)  10(20.0%)  (10.5,34.1) 1.69 (0.70,4.06)  0.336
Breastfeeding
Still breastfeeding 96 (84.2%) (97051922)/ 50 (78.1%)  (65.7,87.1)  46(92.0%)  (79.9,97.4) 0292 1 ;
Not breastfeeding 18 (15.8%) 2(28% 14(21.9%)  (129,343)  4(80%)  (2.6,20.1) - 322(099,1049)  0.079
Breastfeeding initiation time
<1h 3(2.6%) (068,807  3(47%) (12,1400  0(0.0%)  (0.00,8.9) - - -
111 . 50 o1.1,
>1h Oravy  O19993)  61(953%)  (86.0,988) (10009 1000} - -

! Women who rejected colostrum in their lactation and practiced prelacteal feeding. > Women who did not
reject colostrum during lactation and did not practice prelacteal feeding. * p value < 0.05 considered statistically
significant. p value calculated using ANOVA or Chi-squared test. ** % by column.

3.2. Living Conditions

Table 2 presents the living conditions of the participants and their families who took
part in the study. The quality of the flooring material was significantly different between
the groups with most participants in the avoidance group stating that the flooring consisted
of soil, while the value was lower but still constituted the majority for the non-avoidance
group. Additionally, significant differences between the groups regarding the number of
animals in the home were not found.

In both villages, more than 90% of the participants in the study were living in the
traditional Ethiopian thatched-roof hut typical of the rural areas called “tukul’, in which
any type of available wood, commonly eucalyptus planks, is used for wall construction
and for the conical-shaped roof support and the floor of the house is plain earth. The
mean number of people living in the house was 5.0 £ 1.9 (4.9 & 0.9 in the avoidance group
and 5.1 £ 1.8 in the non-avoidance group (p = 0.527)), while the square footage of the
house was 15.5 4 5.4 m? (16.6 & 6.0 m? in the avoidance group and 14.0 & 4.4 m? in the
non-avoidance group (p = 0.158)). From the data collected, we estimated an average of
3.4 + 1.4 m? (3.9 + 1.6 m? in the avoidance group and 2.9 + 0.8 m? in the non-avoidance
group (p = 0.001)) of floor area per person, while the WHO literature suggests 9-10 m?
of floor area per person. No differences were found in regard to toilet facility, the type of
animal inside the house or main source of drinking water.
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Table 2. Living conditions of the families who took part in the study.

Colostrum Avoidance

Variable

Total Avoidance ! Non-Avoidance 2
_ - = Crude Odds
(n =114) (n = 64) (11 = 50) e Ratio *
1 (%) ** 95% CI 1 (%) ** 95% CI 1 (%) ** 95% CI (95% CI)

Flooring material of the house

Soil 90 (81.8%)  (73.1,88.3) 56 (88.9%)  (77.8,95.0) 34 (72.3%)  (57.1,839)  0.005 1 -
Cement 7 (6.4%) (2.8,13.1) 5 (7.9%) (3.0,18.3) 2 (4.3%) 0.7,15.7) 1.52 (0.28, 8.26) 0.231
Mud 13(118%)  (6.7,19.7) 2 (3.2%) (0.6,12.0)  11(234%)  (12.8,38.4) 0.11 (0.02, 0.53) 0.004
Toilet facility
Dit latrine 85(78.0%)  (68.8,85.1)  48(762%)  (63.5,85.6)  37(804%)  (65.6,90.1)  0.297 1 -
No Facilities 24 (22.0%)  (149,312)  15(23.8%)  (144,365)  9(19.6%) (9.9, 34.4) 1.28 (0.51, 3.26) 0.768
Animals inside the house
Yes 33(30%)  (21.8,39.6)  19(302%)  (19.6,432)  14(29.8%) (17.8,45.1)  0.002 1 -
No 77 (70%)  (60.4,782)  44(69.8%)  (56.8,804)  33(702%)  (54.9,82.2) 1.02 (0.45, 2.32) 0.866
Number of people living in the house
<4 58 (50.9%) (41.4, 60.3) 33 (51.6%) (38.8, 64.1) 25 (50.0%) (35.7, 64.3) 1 -
4-8 48 (42.1%)  (33.0,51.7)  27(422%)  (30.2,552) 21 (42.0%)  (28.5,56.7) 0.97 (0.45, 2.11) 0.610
>8 8 (7.0%) (3.3,13.8) 4 (6.3%) (2.0,16.0) 4(8.0%) (2.6,20.1) 0.76 (0.17, 3.33) 0511
m? of the house
<10 24(21.1%)  (142,299) 9 (14.1%) (7.0,255)  15(30.0%)  (18.3,44.8) 2.62 (1.03, 6.63) 0.041
>10 90 (78.9%) (70.1 85.8) 55 (85.9%) (74.5, 93.0) 35 (70.0%) (55.2, 81.7) 1 -
Overcrowding rate 3
<3 57(50.0%)  (40.5,59.5) 32 (50.0%)  (37.4,62.6)  25(50.0%)  (35.7,64.3) 1.21 (0.58, 2.56) 0.401
>3 57 (50.0%) (40.5, 59.5) 32 (50.0%) (37.4, 62.6) 25 (50.0%) (35.7, 64.3) 1 -
Kind of animals 0.534
Chickens 19 (55.9%) (38.1,72.4) 11 (57.9%) (33.9,78.9) 8 (563.3%) (27.4,77,7) 1 -
Goats 2 (5.9%) (1.0,21.1) 1(5.3%) (0.3,28.1) 1(6.7%) (0.3, 34.0) 0.73 (0.04,13.45)  0.591
Cats 2(5.9%) (1.0,21.1) 1 (5.3%) (0.3,28.1) 1 (6.7%) (0.3,34.0) 0.73 (0.04, 13.45) 0.591
Others @32 41110%) (18.0, 50.6) 6 (31.6%) (13.6, 56.5) 5 (33.3%) (13.0, 61.3) 0.87 (0.20, 3.90) 0.838
Main source of drinking water
Covered well 60 (54.5%)  (44.8,64.0) 33 (54.1%)  (40.9,66.7)  27(55.1%)  (40.3,69.1)  0.667 1 -
Open well 1(0.9%) (0.1,5.7) 1 (1.6%) (0.1,10.0) 0 (0.0%) (0.00, 9.1) - -
River 49(445)  (35.2,543) 27(443%) (31.8,57.5)  22(44.9%)  (30.9,59.7) 1.00 (0.47, 2.14) 0.855
! Women who rejected colostrum in their lactation and practiced prelacteal feeding. 2 Women who did not reject
colostrum during lactation and did not practice prelacteal feeding. 3 Overcrowding rate: m? of the house/number
of people living in the house. * p value < 0.05 considered statistically significant. p value calculated using ANOVA
or Chi-squared test. ** % by column.
3.3. Antenatal Care
The information collected on the health care received during pregnancy and delivery
is shown in Table 3.
Table 3. Health care that the women interviewed received during pregnancy and information
about delivery.
Colostrum Avoidance
Total Avoidance ! Non-Avoidance >
Variable _ _ _ Crude Odds
(n=114) (1 = 64) (n = 50) p* Ratio *
1 (%) ** 95% CI n (%) ** 95% CI n (%) ** 95% CI (95% CI)
Antenatal care
Yes 70 (614%)  (51.8,702) 36 (56.3%)  (43.3,684) 34 (68.0%)  (53.2,80.1)  0.635 1 -
No 44 (38.6%)  (29.8,48.2)  28(43.8%) (31.6,567) 16 (32.0%)  (19.9,46.8) 1.65 (0.76, 3.58) 0.278
Delivery mode
Caesarean o (2.71, o o
section 7 (6.1%) 12.70) 4 (6.3%) (2.0,16.0) 3 (6.0%) (1.6,17.5) 0.003 1 -
. 107 7.31 o, 0,
Vaginal (93.9%) (9872%)’ 60 (93.8%) (84.0, 98.0) 47 (94,0%) (82.5,98.4) 0.96 (0.20, 4.29) 0.735
Delivery place
Government o (9.87, o o
hospital 18 (15.8%) 24.08) 9 (14.1%) (7.0,25.5) 9 (18.0%) (9.0,31.9) 0.060 1 -
Government health o (18.72, o o
center 30 (26.3%) 35.54) 12 (18.8%) (10.5, 30.8) 18 (36.0%) (23.3,50.9) 0.67 (0.21, 2.16) 0.988
Own home 66 (57.9%) (48.28, 43 (672%)  (54.2,78.1) 23 (46.0%)  (32.1,60.5) 1.87 (0.65, 5.36) 0.368

66.97)
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Colostrum Avoidance
Total Avoidance ! Non-Avoidance 2
Variable _ _ _ Crude Odds
(n=114) (n = 64) (n = 50) p * Ratio p *
1 (%) ** 95% CI n (%) ** 95% CI 1 (%) ** 95% CI (95% CD
Delivery attendance
Health o (33.03, o o,
professional 48 (42.1%) 5172) 21 (32.8%)  (21.9,458)  27(54.0%)  (39.4,649)  0.001 1 -
Trained .16
traditional birth 6 (5.3%) 1157 0 (0.0%) (0.00,7.1)  6(120%)  (5.0,25.0) - -
57)
attendant
Relatives 56 (49.1%) (53;39'670(;' 42(656%)  (526,768) 14(28.0%) (167,427 3.86 (1.68,8.86)  0.002
Nobody 4(35%)  (113,927)  1(1.6%) (0.1,9.5) 3 (6.0%) (1.6,17.5) 043 (0.04, 4.42) 0.839
Diet supplementation during pregnancy or breastfeeding
Yes 7 (6.2%) 1(%35 3 (4.7%) (12,1400  4(82%) (2.6,205) 0577 1 -
1 7.2 0 0
No (93%6%) (987‘26(;' 61(953%)  (86.0,98.8)  45(91.8%)  (79.5,974) 1.81 (0.39, 8.48) 0.714
! Women who rejected colostrum in their lactation and practiced prelacteal feeding. > Women who did not
reject colostrum during lactation and did not practice prelacteal feeding. * p value < 0.05 considered statistically
significant. p value calculated using ANOVA or Chi-squared test. ** % by column.

More than half of all the participants received antenatal care during pregnancy. The
percentage of participants who did not receive antenatal was higher in the avoidance group
than in the non-avoidance group without a significant difference. Significant differences
were observed for the mode of delivery and the delivery attendants. The participants who
practice colostrum avoidance were more likely to have caesarean births and be attended by
relatives. Around 7/10 of the participants who practice colostrum avoidance gave birth
at home, while the percentage of home deliveries decreased, but not significantly, in the
non-avoidance group. No differences were observed in diet supplementation.

3.4. Infant Feeding Practices and Beliefs
The main findings of the study regarding the participants’ knowledge and attitudes
about infant feeding practices are shown in Tables 4 and 5.
Table 4. Breastfeeding practices and beliefs.
Colostrum Avoidance
Total Avoidance ! Non-Avoidance 2
Variabl — _ _ Crude Odds
ariable (n =114) (n = 64) (n = 50) P Ratio p*
n (%) ** 95% CI n (%) ** 95% CI 1 (%) ** 95% CI (95% CI)
What does the woman think about colostrum?
It is important 12(10.5%) (5.8, 18.0) 3 (4.7%) (1.2,140)  9(18.0%)  (9.0,319) 0.001 1 -
It ngé‘éféfiiﬁﬂk 544%)  (16,104)  0(0.0%) ©00,71)  5(100%)  (37,226) - -
It is not sufficient 7 (6.1%) (2.7,12.7) 4(6.3%) (2.0,16.0) 3 (6.0%) (1.6,17.5) 4.00 (0.55,29.18)  0.364
It;ﬂg;;{)i‘;d 74 (64.9%)  (554,73.5)  51(79.7%)  (674,88.3)  23(46.0%)  (32.1,60.5) 6.65 (1.65,26.88) 0.009
No idea 16 (14.0%)  (8.5,22.1) 6 (9.4%) (39,19.9)  10(20.0%)  (10.5,34.1) 1.80 (0.34,9.40) 0.770
Does the woman think colostrum should be discarded?
Disagree 23(20.0%)  (13.6,29.1)  6(9.4%) (39,199  17(347%)  (22.1,49.7)  0.001 1 -
Agree 83(73.0%)  (64.7,81.1)  55(859%)  (74.5,93.0) 28(57.1%)  (42.3,70.9) 5.57(1.98,15.68)  0.001
No idea 7 (6.0%) (2.7,12.8) 3 (4.7%) (1.2,14.0) 4(8.2%) (2.7,20.5) 2.13(0.36,12.39)  0.706

! Women who rejected colostrum in their lactation and practiced prelacteal feeding. > Women who did not
reject colostrum during lactation and did not practice prelacteal feeding. * p value < 0.05 considered statistically
significant. p value calculated using ANOVA or Chi-squared test. ** % by column.
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Table 5. Infant feeding knowledge and practices.

Colostrum Avoidance

. Total Avoidance ! Non-Avoidance 2
Variable (n=114) (n = 64) (n = 50) . Crude Odds .
1 (%) ** 95% CI 1 (%) ** 95% CI n (%) ** 95% CI (95% CI)
Did the woman repeive information about infant feeding?
About béi?;tfeedmg 38(33.3%)  (25.0,429) 16(25.0%) (154,37.7) 22 (44.0%)  (30.3,58.7) 1 -
About SL%ppl. feeding 3 (2.6%) 0.7,8.1) 1(1.6%) (0.1,9.5) 2 (4.0%) (0.7 14.9) 0.102 0.69 (0.06, 8.25) 0.755
No information 72 (632%)  (53.6,71.9) 46 (71.9%)  (59.0,82.1)  26(52.0%)  (37.6 66.1) 2.43 (1.09, 5.43) 0.047
Information on other o o o
feeding practices 1(0.9%) (0.1,5.5) 1(1.6%) (0.1,9.5) 0 (0.0%) (0.00, 9.0) - -
What was the main food that the child received during the first six months after birth?
. 100 . 44 (90.0,
Breast milk (87.8%) (938,999) 56 (982%)  (89.4,999) (100 0%) 100.0} 0677 1 -
Other food 1(0.99%) 0.1,6.2) 1(1.8%) (0.1,10.6) 0 (0.0%) (0.0, 10.0) - -
When did/will the woman start supplementary feeding?
2 months 1 (0.9%) (0.0,5.5) 0 (0.0%) (0.0,7.1) 1(2.0%) (0.1, 12.0) 0.42 (0.04, 4.82) 0.014
5 months 2 (1.8%) (0.3, 6.8) 1 (1.6%) (0.1,9.5) 1 (2.0%) (0.1, 12.0) b )
6 months 9 (842%)  (759,90.1)  52(813%)  (69.2,895)  44(88.0%)  (750,95.0) (0 1 -
7 months 12(105%)  (5.8,180)  9(141%)  (7.0,25.5) 3 (6.0%) (1.6,17.5) :
8 months 1(0.9%) (0.0, 5.5) 0 (0.0%) 0.0,7.1) 1(2.0%) (1.6,17.5) 2.33(0.69,7.82) 704
9 months 2 (1.8%) (0.3, 6.8) 2 (3.1%) (0.5,11.8) 0 (0.0%) (0.00, 8.9)
What was the first food the child received/will receive?
Enjera 30 (29.4%) (21.0,39.4) 17 (27.0%) (17.0, 39.9) 13 (33.3%) (19.6, 50.3) 1 -
Shiro 15 (14.7%) (8.7,23.4) 9 (14.3%) (7.1,25.9) 6 (15.4%) (6.4,31.2) 1.15 (0.33, 4.05) 0.915
Faffa 6 (5.9%) (2.4, 12.9) 6 (9.5%) (3.9,20.3) 0 (0.0%) (0.0,11.2) - -
Whatever themother g ggor)  (44,165)  7(111%)  (50,221)  2(1%)  (09,186) 027 268(047,1509) 0452
Porridge 24 (235%)  (159,332) 13 (20.6%) (11.9,33.0) 11(282%)  (15.5,45.1) 0.90 (0.31, 2.66) 0.927
Genfo 11(10.8%)  (5.8,18.9)  8(12.7%)  (6.0,24.0) 3(7.7%) (2.0,22.0) 2.04 (0.45, 9.24) 0.567
Other foods 7 (6.9%) (3.0, 14.1) 3 (4.8%) (12,142)  4(103%)  (3.3,25.2) 0.57 (0.11, 3.02) 0.811

! Women who rejected colostrum in their lactation and practiced prelacteal feeding. > Women who did not
reject colostrum during lactation and did not practice prelacteal feeding. * p value < 0.05 considered statistically
significant. p value calculated using ANOVA or Chi-squared test. ** % by column. *** Crude odds ratio (95% CI)
for < 6 months. **** Crude odds ratio (95% CI) for >6 months.

Significant differences were observed among the groups in regard to breastfeeding
beliefs but not for infant feeding practices. The percentage of participants who did not
discard colostrum that said that colostrum stimulates milk production or that it is important
for the infant was less than 30%, while less than 5% of those that did discard colostrum
agreed with this statement. Among those that discarded colostrum, around 80% thought
that colostrum was dirty and could be dangerous for the newborn. These beliefs are
significantly associated with avoiding colostrum (COR = 6.65). The participants in this
study declared that, during the first days after giving birth, they would wet their breast
with hot water and manually massage it in order to extract the colostrum, which they would
then discard. However, none of them could explain the reason for this practice; it was
simply understood as traditional. The large percentage of participants who did not receive
information about infant feeding during pregnancy learned how to feed their infants from
popular traditions handed down from mother to daughter, and this characteristic makes
these women have a significantly (COR = 2.43) higher probability of avoiding colostrum.
This probability was similarly high in the participants who directly agreed with colostrum
avoidance (COR = 5.27) or stated to not have an opinion (COR = 2.13). In general, a third of
participants stated that they fed their infants with only human milk during the first three
days after birth; within them, a quarter of the avoidance group had received information
about breastfeeding, while in the non-avoidance group, the percentage was almost double.
Of the 114 participants who answered and had children aged more than 6 months, almost
all said that human milk was the main food that the infants received during the first 6
months of life. The results show that the majority of the participants started supplementary
feeding at six months. The most commonly added foods to a child’s diet were “injera’,

‘shiro” and ‘genfo’.
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4. Discussion

This study revealed that the prevalence of colostrum avoidance was higher than
that described by one study conducted in an urban area of Ethiopia, which reported
an avoidance of 6.3% [22], and that described by studies performed in other different
areas of Ethiopia, including Raya Kobo (13.5%) [23], Amibara (36.9%) [24], Goba Woreda
(35.0%) [25], and rural northern Ethiopia (63%) [12]. Due to inaccessible health care, many
of the mothers in our study did not receive adequate prenatal care and gave birth at home.
In Andode, there is no hospital, only a health post without a pharmacy. The nearest hospital
and pharmacy are 70 km away. While there is a small hospital in Muke Turi, it does not have
the capability to treat any serious medical situation, and those requiring more specialized
care must travel to Addis Ababa 80 km away. Additionally, health care is costly, and the
majority of the women do not have insurance and are unable to cover the associated cost.
In an emergency or a life or death case, the MCSPA will cover the health care cost, but
antenatal care must be paid for by the women.

A lack of prenatal care contributes to inadequate breastfeeding education and re-
liance on maternally transmitted, traditional infant feeding beliefs and practices. Maternal
education and antenatal care have been shown to be connected to the early initiation
of breastfeeding (EIBF) and exclusive breastfeeding (EBF) rates [24,26-41]. Therefore,
appropriate antenatal care that includes a maternal education component on adequate
breastfeeding practices may help improve rates of EIBF and EBF. Given the structure of
health care in Ethiopia and the difficulty of accessing it for some of its citizens, the use
of health extension workers is recommended [42]. The rate of EBF in Ethiopia is signif-
icantly under the global recommendations [42]. There are recent scientific publications
from Ethiopia regarding breastfeeding practices and their associated factors available that
could be used as a basis for the design of interventions geared towards improving EIBF and
EBF rates [41,43]. The advantages of EIBF for both mother and infant [44], such as lower
neonatal mortality [45,46], have been clearly proven. It is difficult to establish a national
rate of EIBF in Ethiopia as previous studies have shown results ranging from 40% to over
80% [24,26-36]. However, the results of this study in a rural area are in line with those of
previous studies, which have shown lower EIBF rates in women from rural areas compared
to women from urban centers [24,29,30,35,47].

Colostrum avoidance is a common practice in Ethiopia [12,22,23,48]; however, stud-
ies [49,50] have shown varying degrees of avoidance with different regions of the country
presenting rates as high as 77% or as low as 11%. Colostrum avoidance (56.14%) in this
study was higher than the estimated national Ethiopian average (39.8%) [51] and that found
in more developed areas of the country [22,52]. This difference in incidence is significantly
associated (COR = 9.39) with a low level of education in the same areas, where 78.1% were
illiterate. The participating women stated that they would actively discard colostrum by
wetting their breast with hot water and pumping in the days immediately after giving birth.
When asked to explain the reasoning behind this practice, they stated they followed this
practice because they believed colostrum to be dirty and dangerous for the newborn or to
be insufficient for the newborn because it is too similar to water.

A systematic review and meta-analysis calculated the pooled prevalence of prelacteal
feeding in Ethiopia at 25.29% with severe heterogeneity [53]. This traditional practice delays
the initiation of breastfeeding and can affect the future success of breastfeeding [12,48,54,55].
This practice is more common in rural areas than in urban areas due to the lack of education
regarding infant feeding and the lack of health care centers, which leads to high rates of
homebirths [12,41,53,56]. The newborn intestinal tract is more permeable and vulnerable to
pathogens, which may be carried in prelacteal foods [56]. This can lead to a microbial load
too high to handle for the immature immune system of the infant, a situation made worse
due to colostrum avoidance. Colostrum, the perfect food for a newborn to receive after birth,
is essential to compensate for the immunological immaturity of the newborn intestinal
tract, is low in fat [57,58] and improves the gut microbiome of the newborn [59,60].
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This study has certain limitations that must be taken into consideration. The cross-
sectional design has some inherent limitations regarding the nature of the association
between the different factors and colostrum avoidance. While factors associated with
colostrum avoidance can be determined, the nature of the relationship of these factors and
the practice of colostrum avoidance cannot be established. This is the first scientific study
carried out in these particular areas regarding breastfeeding practices. The questionnaire
administered during the face-to-face interviews was not pre-tested and had to be adapted
in situ due to limitations regarding date availability. One of the main limitations related
to data availability was the fact that most of the women did not become aware of their
pregnancy until the third /fourth month, and no official medical histories were available
for review. The information obtained from mothers might be subject to recall bias. The
sample size is also a limitation. This limitation arises mainly due to the limited time that
the research team was permitted to stay in either village, the travel time between locations
and the length of the interviews, which needed simultaneous translation.

5. Conclusions

This study allows us to identify that mothers are not well educated about correct infant
feeding practices and that colostrum avoidance is still widely practiced in this rural region
at a higher rate than found in previous studies carried out in other parts of Ethiopia. A low
level of education and limited health care are the main factors for colostrum avoidance.
Education and quality health care are central for development at every level. Education is
an essential tool for improving living conditions, reducing poverty and building a food-
secure world. Adequate infant feeding information and care from health professionals
during and after pregnancy is still a luxury in these rural areas that most women will not
be able to access. An intervention aimed at improving access to nutritional education and
health care could help reduce the prevalence of colostrum avoidance in a sustainable way
that could lead to improved overall infant and community health and development.

Author Contributions: Conceptualization, methodology, formal analysis and investigation, M.A.O.S.,
RR., AL-G,LP-C,]MS. and M.M.-5.-V,; data curation and writing—original draft preparation,
M.A.OS., A.L-G., LP-C. and M.M.-S.-V,; writing—review and editing, ].M.S. All authors have read
and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Ethics Committee of the University of Valencia (Spain) (protocol
and register code: 1256147; date of approval: 16 June 2020).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study. Written informed consent has been obtained from the patient to publish this paper.

Data Availability Statement: The data are not publicly available due to ethical and privacy restrictions.

Acknowledgments: The authors wish to thank The Missionary Community of Saint Paul the Apostle
(MCSPA) for hosting and helping during data collection as well as all the participating women.

Conflicts of Interest: The authors declare no conflict of interest.

1. Hossain, S.; Mihrshahi, S. Exclusive breastfeeding and childhood morbidity: A narrative review. Int. |. Environ. Res. Public Health.
2022, 19, 14804. [CrossRef] [PubMed]

2. World Health Organization. Definition of Skilled Health Personnel Providing Care during Childbirth: The 2018 Joint Statement by WHO,
UNFPA, UNICEF, ICM, ICN, FIGO and IPA (No. WHO/RHR/18.14); World Health Organization: Geneva, Switzerland, 2018.

3.  Abdulahi, M.; Fretheim, A.; Argaw, A.; Magnus, ].H. Breastfeeding education and support to improve early initiation and
exclusive breastfeeding practices and infant growth: A cluster randomized controlled trial from a rural Ethiopian setting.
Nutrients 2021, 13, 1204. [CrossRef] [PubMed]

4. Rodriguez-Gallego, I.; Leon-Larios, F.; Corrales-Gutierrez, I.; Gonzalez-Sanz, ].D. Impact and effectiveness of group strategies for
supporting breastfeeding after birth: A systematic review. Int. J. Environ. Res. Public Health. 2021, 18, 2550. [CrossRef] [PubMed]


https://doi.org/10.3390/ijerph192214804
https://www.ncbi.nlm.nih.gov/pubmed/36429518
https://doi.org/10.3390/nu13041204
https://www.ncbi.nlm.nih.gov/pubmed/33917366
https://doi.org/10.3390/ijerph18052550
https://www.ncbi.nlm.nih.gov/pubmed/33806469

Nutrients 2023, 15, 2177 11 of 13

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Liben, M. Colostrum: The Golden Milk for Infants” Health; Juniper Publishers: Simi Valley, CA, USA, 2017.

Das, ].K,; Salam, R.A ; Saeed, M.; Kazmi, FA; Bhutta, Z.A. Effectiveness of interventions for managing acute malnutrition in
children under five years of age in low-income and middle-income countries: A systematic review and meta-analysis. Nutrients
2020, 12, 116. [CrossRef] [PubMed]

Lyons, K.E.; Ryan, C.A.; Dempsey, E.M.; Ross, R.P; Stanton, C. Breast milk, a source of beneficial microbes and associated benefits
for infant health. Nutrients 2020, 12, 1039. [CrossRef]

Beghetti, I.; Biagi, E.; Martini, S.; Brigidi, P.; Corvaglia, L.; Aceti, A. Human milk’s hidden gift: Implications of the milk microbiome
for preterm infants” health. Nutrients 2019, 11, 2944. [CrossRef]

Biset, G.; Dagnaw, K.; Abebaw, N. A systematic review and meta-analysis of colostrum avoidance practice among breastfeeding
mothers in Ethiopia, December 2021. ]. Neonatal Nurs. 2022, 29, 33—42. [CrossRef]

Ayalew, T.; Asmare, E. Colostrum avoidance practice among primipara mothers in urban Northwest Ethiopia. A cross-sectional
study. BMC Pregnancy Childbirth. 2021, 21, 123. [CrossRef]

Alemu, S.M.; Alemu, Y.M.; Habtewold, T.D. Association of age and colostrum discarding with breast-feeding practice in Ethiopia:
Systematic review and meta-analyses. Public Health Nutr. 2019, 22, 2063-2082. [CrossRef]

Rogers, N.L.; Abdi, J.; Moore, D.; Nd'iangui, S.; Smith, L.J.; Carlson, A J.; Carlson, D. Colostrum avoidance, prelacteal feeding and
late breast-feeding initiation in rural northern Ethiopia. Public Health Nutr. 2011, 14, 2029-2036. [CrossRef]

Ghosh, S.; Suri, D.; Hiko, D.; Fentahun, N.; Griffiths, ] K. Factors Associated with Stunting in Ethiopian Children under Five; Save the
Children: Addis Ababa, Ethiopia, 2014.

Olcina Simén, M.A.; Soriano, ].M.; Morales-Suarez-Varela, M. Assessment of malnutrition among children presenting in a
Nutrition Center in Gimbichu, Ethiopia. Children 2023, 10, 627. [CrossRef]

World Medical Association. WMA Declaration of Helsinki—Ethical Principles for Medical Research Involving Human Subjects.
Available online: https://www.wma.net/policies-post/wma-declaration-of-helsinkiethical-principles-for-medical-research-
involving-human-subjects (accessed on 12 April 2023).

U.S. National Bioethics Advisory Commission. Ethical and Policy Issues Research: Clinical Trials in Developing Countries.
Available online: http:/ /bioethics.georgetown.edu/nbac/clinical / Vol1.pdf (accessed on 12 April 2023).

European Commission. EU Directive 2001/20/EC. Off. ]. Eur. Communities 2001, 121, 34—44.

Office for Human Research Protections (OHRP); Office of the Assistant Secretary for Health (OASH); U.S. Department of Health
and Human Services (HHS). International Compilation of Human Research Standards. Available online: https:/ /www.hhs.gov/
sites/default/files/ohrp-international-compilation-2021-africa.pdf (accessed on 12 April 2023).

Vandenbroucke, ].P; Von Elm, E.; Altman, D.G.; Getzsche, P.C.; Mulrow, C.D.; Pocock, S.J.; Poole, C.; Schlesselman, J.J.; Egger, M.
Strobe Initiative. Strengthening the reporting of observational studies in epidemiology (STROBE): Explanation and elaboration.
Ann. Intern. Med. 2007, 147, 163-194. [CrossRef]

The Missionary Community of Saint Paul the Apostle. Available online: https://mcspa.org (accessed on 12 April 2023).

Olcina Simén, M.A.; Morales-Suarez-Varela, M.; San Onofre, N.; Soriano, ].M. Approach to Development Cooperation 3.0: From
the statutes to the praxis in a NGDO. Int. |. Eng. Res. Technol. 2023, 12, 81-88.

Weldesamuel, G.T.; Atalay, H.T.; Zemichael, T.M.; Gebre, H.G.; Abraha, D.G.; Amare, A K,; Gidey, E.B.; Alemayoh, T.T. Colostrum
avoidance and associated factors among mothers having children less than 2 years of age in Aksum town, Tigray, Ethiopia: A
cross-sectional study 2017. BMC Res. Notes 2018, 11, 7. [CrossRef]

Legesse, M.; Demena, M.; Mesfin, F.; Haile, D. Factors associated with colostrum avoidance among mothers of children aged less
than 24 months in Raya Kobo district, north-eastern Ethiopia: Community-based cross-sectional study. J. Trop. Pediatr. 2015, 61,
357-363. [CrossRef]

Liben, M.L.; Yesuf, E.M. Determinants of early initiation of breastfeeding in Amibara district, northeastern Ethiopia: A community
based cross-sectional study. Int. Breastfeed. J. 2016, 11, 7. [CrossRef]

Setegn, T.; Gerbaba, M.; Belachew, T. Determinants of timely initiation of breastfeeding among mothers in Goba Woreda, south
east Ethiopia: A cross sectional study. BMC Public Health 2011, 11, 217. [CrossRef]

Habtewold, T.D.; Mohammed, S.H.; Endalamaw, A.; Mulugeta, H.; Dessie, G.; Berhe, D.E; Bithanu, M.M; Islam, M.A.; Teferra,
A.A.; Asefa, N.G,; et al. Higher educational and economic status are key factors for the timely initiation of breastfeeding in
Ethiopia: A review and meta-analysis. Acta Paediatr. 2020, 109, 2208-2218. [CrossRef]

John, J.R.; Mistry, S.K.; Kebede, G.; Manohar, N.; Arora, A. Determinants of early initiation of breastfeeding in Ethiopia: A
population-based study using the 2016 demographic and health survey data. BMC Pregnancy Childbirth 2019, 19, 69. [CrossRef]
Tariku, A.; Biks, G.A.; Wassie, M.M.; Worku, A.G.; Yenit, M.K. Only half of the mothers practiced early initiation of breastfeeding
in northwest Ethiopia, 2015. BMC Res. Notes 2017, 10, 501. [CrossRef] [PubMed]

Lakew, Y.; Tabar, L.; Haile, D. Socio-medical determinants of timely breastfeeding initiation in Ethiopia: Evidence from the 2011
nationwide demographic and health survey. Int. Breastfeed. ]. 2015, 10, 24. [CrossRef] [PubMed]

Alebel, A.; Dejenu, G.; Mullu, G.; Abebe, N.; Gualu, T.; Eshetie, S. Timely initiation of breastfeeding and its association with birth
place in Ethiopia: A systematic review and meta-analysis. Int. Breastfeed. . 2017, 12, 44. [CrossRef] [PubMed]

Belachew, A. Timely initiation of breastfeeding and associated factors among mothers of infants age 0-6 months old in Bahir Dar
city, northwest, Ethiopia, 2017: A community based cross-sectional study. Int. Breastfeed. ]. 2019, 14, 5. [CrossRef]


https://doi.org/10.3390/nu12010116
https://www.ncbi.nlm.nih.gov/pubmed/31906272
https://doi.org/10.3390/nu12041039
https://doi.org/10.3390/nu11122944
https://doi.org/10.1016/j.jnn.2022.04.008
https://doi.org/10.1186/s12884-021-03623-w
https://doi.org/10.1017/S1368980019000314
https://doi.org/10.1017/S1368980011000073
https://doi.org/10.3390/children10040627
https://www.wma.net/policies-post/wma-declaration-of-helsinkiethical-principles-for-medical-research-involving-human-subjects
https://www.wma.net/policies-post/wma-declaration-of-helsinkiethical-principles-for-medical-research-involving-human-subjects
http://bioethics.georgetown.edu/nbac/clinical/Vol1.pdf
https://www.hhs.gov/sites/default/files/ohrp-international-compilation-2021-africa.pdf
https://www.hhs.gov/sites/default/files/ohrp-international-compilation-2021-africa.pdf
https://doi.org/10.7326/0003-4819-147-8-200710160-00010-w1
https://mcspa.org
https://doi.org/10.1186/s13104-018-3712-z
https://doi.org/10.1093/tropej/fmv039
https://doi.org/10.1186/s13006-016-0067-8
https://doi.org/10.1186/1471-2458-11-217
https://doi.org/10.1111/apa.15278
https://doi.org/10.1186/s12884-019-2211-0
https://doi.org/10.1186/s13104-017-2823-2
https://www.ncbi.nlm.nih.gov/pubmed/29017540
https://doi.org/10.1186/s13006-015-0050-9
https://www.ncbi.nlm.nih.gov/pubmed/26300951
https://doi.org/10.1186/s13006-017-0133-x
https://www.ncbi.nlm.nih.gov/pubmed/29026432
https://doi.org/10.1186/s13006-018-0196-3

Nutrients 2023, 15, 2177 12 of 13

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Ayalew, T.; Tewabe, T.; Ayalew, Y. Timely initiation of breastfeeding among first time mothers in Bahir Dar city, north west,
Ethiopia, 2016. Pediatr. Res. 2019, 85, 612-616. [CrossRef]

Bimerew, A.; Teshome, M.; Kassa, G.M. Prevalence of timely breastfeeding initiation and associated factors in Dembecha district,
north west Ethiopia: A cross-sectional study. Int. Breastfeed. J. 2016, 11, 28. [CrossRef]

Tewabe, T. Timely initiation of breastfeeding and associated factors among mothers in Motta town, East Gojjam zone, Amhara
regional state, Ethiopia, 2015: A cross-sectional study. BMC Pregnancy Childbirth 2016, 16, 314. [CrossRef]

Mekonen, L.; Seifu, W.; Shiferaw, Z. Timely initiation of breastfeeding and associated factors among mothers of infants under 12
months in South Gondar zone, Amhara regional state, Ethiopia; 2013. Int. Breastfeed. ]. 2018, 13, 17. [CrossRef]

Hunegnaw, M.T; Gezie, L.D.; Teferra, A.S. Exclusive breastfeeding and associated factors among mothers in Ggozamin district,
northwest Ethiopia: A community based cross-sectional study. Int. Breastfeed. ]. 2017, 12, 30. [CrossRef]

Adugna, B.; Tadele, H.; Reta, E; Berhan, Y. Determinants of exclusive breastfeeding in infants less than six months of age in
Hawassa, an urban setting, Ethiopia. Int. Breastfeed. ]. 2017, 12, 45. [CrossRef]

Azeze, G.A.; Gelaw, K.A.; Gebeyehu, N.A.; Gesese, M.M.; Mokonnon, T.M. Exclusive breastfeeding practice and associated
factors among mothers in Boditi town, Wolaita zone, Southern Ethiopia, 2018: A community-based cross-sectional study. Int. .
Pediatr. 2019, 2019, 1483024. [CrossRef]

Asemahagn, M.A. Determinants of exclusive breastfeeding practices among mothers in Azezo district, Northwest Ethiopia. Int.
Breastfeed. J. 2016, 11, 22. [CrossRef]

Tariku, A.; Alemu, K.; Gizaw, Z.; Muchie, K.E,; Derso, T.; Abebe, S.M,; Yitayal, M.; Fekadu, A.; Ayele, T.A.; Alemayehu, G.A.; et al.
Mothers” education and ANC visit improved exclusive breastfeeding in Dabat Health and Demographic Surveillance System Site,
northwest Ethiopia. PLoS ONE 2017, 12, e0179056. [CrossRef]

Seyoum, K.; Tekalegn, Y.; Teferu, Z.; Quisido, B.J.E. Determinants of prelacteal feeding practices in Ethiopia: Unmatched
case-control study based on the 2016 Ethiopian Demographic and Health Survey Data. Midwifery 2021, 99, 103009. [CrossRef]
Alebel, A.; Tesma, C.; Temesgen, B.; Ferede, A.; Kibret, G.D. Exclusive breastfeeding practice in Ethiopia and its association with
antenatal care and institutional delivery: A systematic review and meta-analysis. Int. Breastfeed. ]. 2018, 13, 31. [CrossRef]
Habtewold, T.D.; Sharew, N.T.; Alemu, S.M. Evidence on the effect of gender of newborn, antenatal care and postnatal care on
breastfeeding practices in Ethiopia: A meta-analysis and meta-regression analysis of observational studies. BM] Open. 2019, 9,
€023956. [CrossRef]

Rollins, N.C.; Bhandari, N.; Hajeebhoy, N.; Horton, S.; Lutter, C.K.; Martines, ].C.; Piwoz, E.G.; Richter, L.M.; Victora, C.G.; Lancet
Breastfeeding Series Group. Why invest, and what it will take to improve breastfeeding practices? Lancet 2016, 387, 491-504.
[CrossRef]

NEOVITA Study Group. Timing of initiation, patterns of breastfeeding, and infant survival: Prospective analysis of pooled data
from three randomised trials. Lancet Glob. Health 2016, 4, €266—€275. [CrossRef]

Smith, E.R.; Hurt, L.; Chowdhury, R.; Sinha, B.; Fawzi, W.; Edmond, K.M.; Neovita Study Group. Delayed breastfeeding initiation
and infant survival: A systematic review and meta-analysis. PLoS ONE 2017, 12, e0180722. [CrossRef]

Woldeamanuel, B.T. Trends and factors associated to early initiation of breastfeeding, exclusive breastfeeding and duration
of breastfeeding in Ethiopia: Evidence from the Ethiopia Demographic and Health Survey 2016. Int. Breastfeed. ]. 2020, 15, 3.
[CrossRef]

Gedamu, H.; Tsegaw, A.; Debebe, E. The prevalence of traditional malpractice during pregnancy, child birth, and postnatal period
among women of childbearing age in Meshenti town, 2016. Int. ]. Reprod. Med. 2018, 5945060. [CrossRef] [PubMed]

Mose, A.; Dheresa, M.; Mengistie, B.; Wassihun, B.; Abebe, H. Colostrum avoidance practice and associated factors among
mothers of children aged less than six months in Bure district, Amhara region, north west, Ethiopia: A community-based
cross-sectional study. PLoS ONE 2021, 16, e0245233. [CrossRef] [PubMed]

Gebretsadik, G.G.; Tkuwab, H.; Berhe, K.; Mulugeta, A.; Mohammed, H.; Gebremariam, A. Early initiation of breastfeed-
ing, colostrum avoidance, and their associated factors among mothers with under one year old children in rural pastoralist
communities of Afar, northeast Ethiopia: A cross sectional study. BMC Pregnancy Childbirth 2020, 20, 448. [CrossRef] [PubMed]
Ethiopian Health and Nutrition Research Institute (EHNRI). Nutritional Baseline Survey Report for the National Nutrition Program of
Ethiopia. Addis Ababa, Ethiopia; Ethiopian Health and Nutrition Research Institute (EHNRI): Addis Ababa, Ethiopia, 2010.
Tamiru, D.; Belachew, T.; Loha, E.; Mohammed, S. Sub-optimal breastfeeding of infants during the first six months and associated
factors in rural communities of Jimma Arjo Woreda, Southwest Ethiopia. BMC Public Health 2012, 12, 363. [CrossRef] [PubMed]
Temesgen, H.; Negesse, A.; Woyraw, W.; Getaneh, T.; Yigizaw, M. Prelacteal feeding and associated factors in Ethiopia: Systematic
review and meta-analysis. Int. Breastfeed. ]. 2018, 13, 49. [CrossRef]

Wolde, T.F,; Ayele, A.D.; Takele, W.W. Prelacteal feeding and associated factors among mothers having children less than 24
months of age, in Mettu district, Southwest Ethiopia: A community based cross-sectional study. BMC Res. Notes 2019, 12, 9.
[CrossRef]

Amele, E.A ; Demissie, B.W.; Desta, K.W.; Woldemariam, E.B. Prelacteal feeding practice and its associated factors among mothers
of children age less than 24 months old in Southern Ethiopia. Ital. ]. Pediatr. 2019, 45, 15. [CrossRef]

Tewabe, T. Prelacteal feeding practices among mothers in Motta town, Northwest Ethiopia: A cross-sectional study. Ethiop. ].
Health Sci. 2018, 28, 393-402. [CrossRef]


https://doi.org/10.1038/s41390-019-0299-6
https://doi.org/10.1186/s13006-016-0087-4
https://doi.org/10.1186/s12884-016-1108-4
https://doi.org/10.1186/s13006-018-0160-2
https://doi.org/10.1186/s13006-017-0121-1
https://doi.org/10.1186/s13006-017-0137-6
https://doi.org/10.1155/2019/1483024
https://doi.org/10.1186/s13006-016-0081-x
https://doi.org/10.1371/journal.pone.0179056
https://doi.org/10.1016/j.midw.2021.103009
https://doi.org/10.1186/s13006-018-0173-x
https://doi.org/10.1136/bmjopen-2018-023956
https://doi.org/10.1016/S0140-6736(15)01044-2
https://doi.org/10.1016/S2214-109X(16)00040-1
https://doi.org/10.1371/journal.pone.0180722
https://doi.org/10.1186/s13006-019-0248-3
https://doi.org/10.1155/2018/5945060
https://www.ncbi.nlm.nih.gov/pubmed/29568739
https://doi.org/10.1371/journal.pone.0245233
https://www.ncbi.nlm.nih.gov/pubmed/33513154
https://doi.org/10.1186/s12884-020-03151-z
https://www.ncbi.nlm.nih.gov/pubmed/32758166
https://doi.org/10.1186/1471-2458-12-363
https://www.ncbi.nlm.nih.gov/pubmed/22607266
https://doi.org/10.1186/s13006-018-0193-6
https://doi.org/10.1186/s13104-019-4044-3
https://doi.org/10.1186/s13052-019-0604-3
https://doi.org/10.4314/ejhs.v28i4.5

Nutrients 2023, 15, 2177 13 of 13

57.

58.

59.

60.

Zhao, P; Zhang, S.; Liu, L.; Pang, X.; Yang, Y.; Lu, J.; Lv, J. Differences in the triacylglycerol and fatty acid compositions of human
colostrum and mature milk. J. Agric. Food Chem. 2018, 66, 4571-4579. [CrossRef]

Li, R;; Zhou, Y; Xu, Y. Comparative analysis of oligosaccharides in breast milk and feces of breast-fed infants by using LC-QE-HEF-
MS: A communication. Nutrients 2023, 15, 888. [CrossRef]

Stinson, L.E; George, A.D. Human milk lipids and small metabolites: Maternal and microbial origins. Metabolites 2023, 13, 422.
[CrossRef]

Taylor, R.; Keane, D.; Borrego, P.; Arcaro, K. Effect of maternal diet on maternal milk and breastfed infant gut microbiomes: A
Scoping review. Nutrients 2023, 15, 1420. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1021/acs.jafc.8b00868
https://doi.org/10.3390/nu15040888
https://doi.org/10.3390/metabo13030422
https://doi.org/10.3390/nu15061420

	Introduction 
	Materials and Methods 
	Research Design 
	Setting and Relevant Context 
	Participants 
	Data Collection 
	Measurement 
	Data Analysis 

	Results 
	Characteristics of the Sample 
	Living Conditions 
	Antenatal Care 
	Infant Feeding Practices and Beliefs 

	Discussion 
	Conclusions 
	References

