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Abstract
Introduction: Optimal breast-feeding practices make a major contribution to the promotion of healthy growth and development through much prevention of
diarrheal and respiratory diseases which majorly cause morbidity and mortality in under-five children. However, breast-feeding practices remain suboptim-
ality in Ethiopia. Objective: The study objective was to determine the effect of maternal nutrition education on early initiation and exclusive breast-feeding
practice in the Hawela Tulla sub-city. Methods: A cluster randomised, parallel-group, single-blinded trial was used. About 310 pregnant women (155 for the
intervention group and 155 for the control group) were included. Result: An early initiation of breast-feeding was significantly higher among women who
received breast-feeding education than those who did not receive (104(72·7 %) v. 85(59·9 %), P= 0·022) and exclusive breast-feeding practice was also
significantly higher among women who received breast-feeding education than those who did not receive (106(74·1 %) v. 86(60·6 %), P= 0·015).
Breast-feeding education [AORs 1·55, 95 % CI (1·02, 2·36)], institutional delivery [AOR 2·29, 95 % CI (1·21, 4·35)], vaginal delivery [AOR 2·85,
95 % CI (1·61, 5·41)] and pre-lacteal feeding [AOR 0·47, 95 % CI (0·25, 0·85)] were predictors of early initiation of breast-feeding. Breast-feeding
education [AOR 1·72, 95 % CI (1·12, 2·64)] and institutional delivery [AOR 2·36, 95 % CI (1·28, 4·33)] were also determinants of exclusive breast-feeding
practices. Conclusion: Breast-feeding education improved early initiation of breast-feeding and exclusive breast-feeding practices. Providing sustained
education to women regarding early initiation and exclusive breast-feeding practice should be strengthened.
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Introduction

The World Health Organization (WHO) recommends that all
newborn babies should be placed in skin-to-skin contact with
their mothers immediately after birth and initiate breast-feeding
within 1 h of birth(1). All infants should be exclusively breast-fed
for the first 6 months of life and continued breast-feeding for up
to 2 years or beyond with timely, adequate, safe and appropriate
complementary feeding beginning at 6 months of age(2).

Breast-feeding is universally accepted as the easiest, safest,
most effective and most successful intervention for the satis-
factory physical and mental health of children and provides
lifelong benefits for both the mother and child(3,4).
Colostrum, which is thick yellowish breast milk produced dur-
ing the first days after delivery is highly nutritious and it is the
most immunologically protective secretion of the breast during
lactose-genesis(5) and serves as antiantibodies for newborn
from diseases(6). Breast milk provides the nearly perfect mix
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of vitamins, protein and fat – everything a baby needs to grow
to be ideal nutrition for infants and it is all provided in a more
easily digested form(7). It is also lengthening maternal post-
partum amenorrhoea and birth interval which is strongly
related to infant and young child survival giving women
more time to recover from childbirth and baby care(8).
Timely initiation of breast-feeding prevents neonatal early in

the first 28 d of birth, including all causes of mortality(9).
Children who are exclusively breast-fed in the first 6 months
of life are more likely to survive than non-breast-fed children(6)

and about 41 % of global under-five deaths that occurs in
Sub-Saharan Africa (SSA) are mainly due to inadequate breast-
feeding practices combined with a high burden of diseases(10).
Globally, only two out of five (40 %) of newborns are put to

the breast within the first hour of life and only 38 % of infants
aged 0–6 months are exclusively breast-fed(2,11). A systematic
review and meta-analysis studies conducted in Ethiopia indi-
cated that only 61·4 % of newborns are put to the breast
within the first hour of birth and only 59·3 % of infants are
exclusively breast-fed(12,13). Inadequate information/inad-
equate knowledge about breast-feeding, place of residence,
maternal age, parity, inadequate ANC, place of delivery, cae-
sarean section delivery and PNC affect breast-feeding prac-
tices(14–19). Moreover, infant sex, birth weight, pre-lacteal
feeding and colostrum feeding also affect breast-feeding prac-
tices(20–22).
Breast-feeding is the best way of providing ideal food for

infants. However, many mothers are unable to practice early
initiation of breast-feeding and exclusive breast-feeding as
recommended. Suboptimal breast-feeding practices increase
the risk of nutritional imbalances and infectious diseases,
which in turn hinder the physical growth, and health of the
infant and it imposes lifelong impacts like poor school per-
formance, reduced productivity and impaired intellectual
development(10,23,24).
Worldwide, 823 000 children under 5 years of age are suffer-

ing from improper breast-feeding practice including pre-lacteal
feeding(25). This practice contributes to 45 % of neonatal mor-
tality, 11·6 % of under-five mortalities, 30 % of diarrheal mor-
tality and 18 % of acute respiratory deaths among infants(25).
Only 61·4 % of newborns are breast-fed within the first
hour of life, 25·29 % of children are given prolateral foods,
and only 58 % of children under the age of 6 months are
exclusively breast-fed(12,25,26).
A previously done study in Hawela Tulla sub-city of

Hawassa town showed that understanding the benefits of
proper breast-feeding practices remains a significant gap in
the community in which only 37 % of women have good
knowledge about breast-feeding practices(27). Another study
done in the Hula District of Sidama Zone showed a significant
gap in breast-feeding practices in which only nearly half
(50·6 %) of mothers initiate breast-feeding early, 25·5 % of
women give pre-lacteal feeds to their newborns and only
43·1 % of the mothers practice optimal breast-feeding(28).
The only limited study is found regarding the effect of nutri-
tion education on breast-feeding practices in Ethiopia(15).
According to the study, prenatal maternal education does
not improve the early initiation of breast-feeding significantly,

but it significantly improved exclusive breast-feeding the at third
month post-partum. Hence, the present study evaluated the
effect of breast-feeding education in improving the early initi-
ation of breast-feeding and exclusive breast-feeding practices.

Methods

Study area

Hawassa city is the capital of the Southern Nations,
Nationalities and Peoples Region (SNNPR), and the Sidama
zone is located 273 km south of Addis Ababa, the capital of
Ethiopia. It is located at 70′03′′ latitude and 80′29′′ east longi-
tude. The city is divided into 8 sub-cities and 32 kebeles.
According to the report of the housing and population census,
the projected population of Hawassa city Administration in
2011 was 374 034 out of which 183 277 were females. The
annual population growth rate is 4·02 %(29). The study was
conducted in Hawela Tulla sub-city which is a rural sub-city
and the largest sub-city in terms of area. The sub-city has
one primary hospital, five governmental health centres and
one private health centre.

Study period and study design

The study was conducted from June 2019 to February 2020
with a cluster randomised, parallel-group, single-blinded trial
study design.

Population

All pregnant women whose gestational age was 26–32 weeks
and who resided in Hawela Tulla sub-city of Hawassa town
were the source population. All randomly selected pregnant
women whose gestational age was 26–32 weeks in selected
kebeles of Hawela Tulla sub-city of Hawassa town were the
study population.

Inclusion and exclusion criteria

Pregnant women whose gestational age was 26–32 weeks and
permanent residents of the study area were included in the
study. Pregnant women who were critically ill or unable to com-
municate during the study period were excluded from the study.

Sample size determination

The sample size was determined using the formula for the dif-
ference between two population proportions with the follow-
ing assumptions: 5 % level of significance, 80 % power, for
the first specific objective, taking 96 and 84 % prevalence of
early initiation of breast-feeding in the intervention group
and in the control group, respectively, from a study done in
Pakistan(30). The calculated sample size was 188 (94 for each
group) and after using a design effect of 1·5 and adding
10 % lost to follow-up, the final sample size was 310 (155
for each group). For the second specific objective, taking
85·5 and 64 % prevalence of exclusive breast-feeding in the
intervention group and in the control group, respectively,
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from a study done in India(31). The calculated sample size was
120 (60 for each group) and after using a design effect of 1·5
and adding 10 % lost to follow-up, the final sample size was
198 (99 for each group).
The sample size was calculated using formula

n = [za/2+ zb]2[ p1(1− p1)+ p2(1− p2)]
( p1− p2)2

where n is the number of pregnant women required, p1 is the
proportion in the intervention group, p2 is the proportion in
the control group, zα/2 is 1·96 for 95 % confidence level
and zβ is 0·84 for 80 % power.
The sample size for the third and fourth objectives was cal-

culated using G* power version 3.1.9.2 software assuming two
groups, using alpha 0·05, power 0·8, effect size 0·3 and alloca-
tion ratio 1:1. The calculated sample size was 282 (141 for each
group). The calculated largest final sample size was 310 (155
for each group).

Sampling technique and procedure

Hawela Tulla sub-city was purposely selected. From a total of
12 kebeles in the sub-city, kebeles were selected randomly and
were assigned into the intervention and control groups. Then,
the proportion to size allocation was done to select the
required number of samples from each selected kebeles.
Sample size was proportionally allocated using the formula:
ni = n/N, where ni is the required number of pregnant
women, n is the total sample size and N is the total number
of pregnant women. n/N is the sampling fraction. n= 310
(155 for intervention and 155 for control groups).
ni =Ni/N*n. Then by using this formula pregnant women

with gestational age of 26–32 weeks were selected from each
kebele using simple random sampling (Fig. 1).

Definition of terms

Colostrum: The first milk produced by the mammary
glands(32).
Pre-lacteal feeding: Giving any solid or liquid foods other
than breast milk during the first 3 d after birth(25).
Early initiation of breast-feeding: Putting the newborn to
the breast within 1 h of birth(18).
Exclusive breast-feeding: The infant receives only breast
milk and no additional food, water or other liquids (with the
exception of medicine and vitamins, if needed) up to 6 months
of age(11).
Optimal breast-feeding: Breast-feeding be initiated within 1
h of birth, that it continues with no other foods or liquids for
the first 6 months of life, and be continued with complemen-
tary feeding (breast-feeding with other age-appropriate foods)
until at least 24 months of age(1,6).
Parity: The number of times that a woman has given birth to a
fetus with a gestational age of 24 weeks or more, regardless of
whether the child was born alive or was stillborn.
Gravidity: The number of times that a woman has been
pregnant.

Control group: The group who not received nutrition
education.
Intervention group: The group who received nutrition
education.
Nutrition education: The process of teaching the science of
nutrition to an individual or group.
In the present study, it was given to a group of study parti-

cipants by dividing the education into small sessions so that
the message could be absorbed and used by them.

Data collection

Data collection instrument

Baseline and end-line data were collected using a structured
questionnaire by face-to-face interviews. The questionnaire
for socio-demographic and economic characteristics was
developed by adopting tools from the Ethiopian demographic
health survey(26) and the questionnaire for breast-feeding prac-
tices was developed by adopting tools from WHO Indicators
for assessing infant and young child feeding practices(3,33) and
from different studies(34). The questionnaire was prepared in
English language and translated into the Amharic language.

Data collectors

Six health professionals (nurses) who can speak the local language
(Sidamo ago) were recruited for data collection and two health
officers were recruited as supervisors. The data collectors and
supervisors were trained before starting of the data collection.

Nutrition education process

Health belief model. Health belief model (HBM) is the most
commonly used theory to change health behaviours.
According to the model, the messages will achieve optimal
behaviour change if they successfully target perceived
barriers, benefits, self-efficacy and threat(35). It is based on
the belief that the perception an individual has determined
their success in taking on that behaviour change.
Individual perception about health behaviour is controlled

by modifying variables, cues to action and self-efficacy, and
also a successful promotion of health behaviour depends on
the understanding of the factors that influence perception.
Women will breast-feed as recommended if they are influ-
enced to develop a positive perception about breast-
feeding(36). Positive perception and intention towards health
behaviour will result in self-efficacy and intention to promote
a health behaviour(36,37). Studies done using health belief
model brought a significant change regarding maternal breast-
feeding knowledge and attitude, self-efficacy and perceived
barriers. According to a study done in Greece, women in
the intervention group had a more positive attitude towards
breast-feeding (73·5 % v. 66·1 %), greater knowledge (14·6 %
v. 13·1 %) and more breast-feeding self-efficacy (51·4 % v.
45·6 %) compared to the control group. Furthermore, they
had significantly less perceived barriers regarding breast-
feeding (27·4 % v. 31·0 %)(38).
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Nutrition education. After collecting the baseline data,
nutrition education using lectures was given once every week
for 3 weeks to the women in the intervention group using
the local language, poster, manual and discussion on topics
relevant to the study. Additionally, one session of education
was given to the women in the intervention group at third
post-partum month. A health professional (BSc Nurse) who
can speak the local language was selected to give nutrition
education and was given detailed information on the content
of each session. Each session lasted for 30–35 min. After
imparting nutrition education, questionnaire was used to
assess and compare the breast-feeding practice between the
intervention and control groups. After collecting end-line
data, nutrition education was also given for the women in
the control group for ethical purpose.

Nutrition education lesson. Baseline data were taken both
from the control and interventional group before the starting
of the intervention. Appropriate time and place were fixed
for the education in consultation with health extension
workers. Nutrition education was given based on Infant &

Young Child Feeding. Quick Reference Book (0–24 months)
prepared by Federal Ministry of Health of Ethiopia and
Alive & Thrive-Ethiopia(39) and also from findings from
different published researches(28,40,41).
The following topics were addressed during the education of

mothers after they were introduced to the objectives of the
research and have given their consent.

Lesson I. What proper breast-feeding practice is (including
the time of breast-feeding initiation, colostrum feeding and
avoidance of any pre-lacteal feeds, frequency of
breast-feeding and switching from one breast to the other
during suckling, exclusive breast-feeding and continuation of
breast-feeding).

Lesson II. Health and nutritional benefits of proper
breast-feeding practice both to the infant and the mother
(including benefits of early initiation of breast-feeding both
to the infant and the mother, benefits of feeding colostrum
and not giving pre-lacteal feeds, benefits of exclusive
breast-feeding and continuation of breast-feeding).

Fig. 1. Sampling procedure for effect of maternal education on breast-feeding practices in Hawela Tulla sub-city of Hawassa 2020.
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Lesson III. Harms of inappropriate breast-feeding practices
(including harms of delaying initiation of breast-feeding,
infrequent breast-feeding and switching from one breast to
the other before finishing the first one, discarding (not
feeding) colostrum, giving prolateral feeds, non-exclusive
breast-feeding and early introduction of complementary
foods). Common factors that can affect early initiation an
exclusive breast-feeding practices (including common wrong
perceptions, social and cultural issues that affect early
initiation of breast-feeding, colostrum feeding, pre-lacteal
feeding and exclusive breast-feeding practices).
Self-confidence/efficacy to practice early initiation of
breast-feeding and exclusive breast-feeding.

Lesson IV. Duration of exclusive breast-feeding, appropriate
time of introduction of complementary foods and
continuation of breast-feeding up to 2 years. Benefits of
exclusive breast-feeding and continuation of breast-feeding
both to the infant and the mother. Harms of non-exclusive
breast-feeding and early introduction of complementary
foods. Self-confidence/efficacy to practice exclusive
breast-feeding. The lesson was supported by a poster
demonstration and it was carried out till the women were
able to understand the conversation which was confirmed by
check questions.
The women in the control group were not exposed to the

details of education prepared. Women in the control group
received the routine care offered by the HEWs and WDA lea-
ders working in their cluster, similar to that received by women
in the intervention group(42). The current Ethiopian standard/
routine prenatal and postnatal care by HEWs includes provid-
ing four focused prenatal visits, developing an individualised
birth preparedness and complication readiness plan, accom-
panying a woman to a health facility during delivery, and con-
ducting four postnatal visits(43,44). Moreover, as part of the
community-based nutrition programme, HEWs are expected
to deliver the following key breast-feeding and nutrition mes-
sages to mothers during the monthly growth monitoring ses-
sions or during antenatal or postnatal care visits: the
importance of antenatal care, maternal nutrition during preg-
nancy, and breast-feeding, early initiation of breast-feeding,
proper positioning and attachment, EBF for 6 months, breast-
feeding on demand and complementary feeding(45). WDA lea-
ders also support the HEWs by educating and mobilising
communities to use key available health services, including dis-
semination of essential health messages such as infant and
young child feeding practices.

Data quality control measures

Data collectors and supervisors were trained for 2 d before
starting data collection. The training focused on time manage-
ment, communication skills, appropriate questionnaire filling
and the way of supervision. The questionnaire was pre-tested
on 5 % of the calculated final sample size population in
Gemeto kebele of Hawella Tula Sub-city. Cross checking of
all questionnaires was done to ensure the completeness of
the data and it was cleaned and coded before entry.

Data processing and analysis

The collected data were checked manually for completeness,
coded and entered using Statistical Package for Social
Science (SPSS) version 20 software. Analysis was done using
SPSS version 20 and STATA version 14.0 software. The nor-
mality of the data was checked using the Kolmogorov–
Smirnov and Shapiro–Wilk tests. Hausman’s test was done
to choose between conditional random-effect and fixed-effect
logistic regression and it was found significant. So, fixed-effect
conditional logistic regression was done to identify determi-
nants of breast-feeding practices. Pearson’s χ2 test was used
to see the difference in socio-demographic and economic vari-
ables and also to compare the knowledge and practice of
breast-feeding between the two groups. The household wealth
index was computed using principal component analysis.
Frequency distribution, measures of central tendency and des-
peration were analysed to describe the result. Bivariable and
multivariable conditional fixed-effect logistic regression ana-
lyses were done. Variables with a P-value less than 0·25
were considered for multivariable analysis to control for all
possible confounders and to identify determinants of breast-
feeding practices. The level of statistical significance was
declared at P-value less than 0·05.

Result

About 310 pregnant women enrolled during the starting of the
study. Of these, 155 were in the intervention group and
another 155 were in the control group. Data were summarised
at the baseline for 310 participants and at the end-line for 285
participants who went through the whole set of education,
follow-up and data collection. Eleven participants from the
intervention group (four women from Finchawa, four
women from Tullo and three women from Tulla Geter
kebeles), and thirteen participants from the control group
(five women from Chefe, five women from G/riketa and
three women from H/wondo kebeles) did not complete the
study and were not included during the end-line data collection
since they were lost to follow-ups. The lost to follow-up per-
centage was 7·74 % (7·09 % in intervention and 8·39 % in
control groups). Additionally, one of the study participants
from Finchawa kebele has given birth to twin infants and
she was excluded from the study.

Socio-demographic characteristics of study participants

The mean (±SD) age in years in intervention and control
groups was 25·08 (±4·11) and 24·95 (±3·81), respectively,
having no statistically significant difference across the groups.
Almost all 309(99·7 %) study participants were married.
Among the women assigned to intervention and control
groups, 111(35·8 %) of them were unable to read and write
while 109(35·3 %) of partners of the respondents attended pri-
mary school. The majority of study participants 140(90·3 %) in
intervention and 148(95·5 %) in control groups were house
wives. Regarding the wealth index, 116(37·4 %) of them
were in the middle category (Table 1). More than half 187
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(60·3 %) of the study participants had 1–2 children. The mean
(± SD) parity in intervention and control groups was 1·59
(±1·194) and 1·56 (±1·129), respectively, having no statistic-
ally significant difference across the groups (Table 1).

Knowledge of the study participants about breast-feeding

Prior to receiving nutrition education, 131(84·5 %) in interven-
tion and 135(87·1 %) in control groups heard information
about breast-feeding. Among the study participants who
heard information about breast-feeding, 119(90·8 %) in inter-
vention and 125(92·6 %) in control groups heard the informa-
tion from health professionals. From the study participants,
118(76·1 %) in intervention and 121(78·1 %) in control
groups knew the benefits of breast-feeding to the infant, but
103(66·5 %) in intervention and 95(61·3 %) in control groups
were not aware of the benefits of breast-feeding gives to the
mother. Among the study participants, 62(40 %) in interven-
tion and 58(37·4 %) in control groups were not aware of the
WHO recommendation on the time of breast-feeding initi-
ation, and also 51(32·9 %) in intervention and 48(31·0 %) in
control groups were not aware of the duration of exclusive
breast-feeding of the WHO recommendation (Table 2).

Obstetric characteristics of study participants

The majority of the study participants 187(65·6 %) had less
than 4 antenatal care follow-ups. The mean (±SD) number
of antenatal care attendance of the study participants was
3·01 (±0·884) and 3·11 (±0·787) in intervention and control
groups, respectively. More than half 199(69·8 %) of the
study participants had given birth in health facilities while
the rest 86(30·2 %) of them had given birth at home and
more than three-fourth 225(78·9 %) of the women had given
birth vaginally while the rest 60(21·1 %) had given birth through
caesarean section. More than three quarter 228(80·0 %) of the
women had gained postnatal care after giving birth and 147
(51·6 %) of the infants are females. There is no statistically sig-
nificant difference regarding number of antenatal follow-ups,
place of delivery, mode of delivery and postnatal care between
the intervention and control groups (Table 3).

Breast-feeding practices of study participants

The higher proportion of women who received education
intervention have initiated breast-feeding early than those
who did not receive being 104[72·7 %, 95 % CI (64·7 %,
79·8 %)] v. 85[59·9 %, 95 % CI (51·3 %, 67·9 %)] having

Table 1. Socio-demographic characteristics of the women in intervention and control groups in Hawela Tulla sub-city of Hawassa town, in 2020 (n 310)

Variables Intervention group Control group Total P-value

Age category in years (n 310) 0·799
15–19 13(8·4 %) 11(7·1 %) 24(7·7 %)

20–24 57(36·8 %) 60(38·7 %) 117(37·7 %)

25–29 63(40·6 %) 67(43·2 %) 130(42·0 %)

≥30 22(14·2 %) 17(11·0 %) 39(12·6 %)

Mean (±SD) age 25·08 (±4·11) 24·95 (±3·81) 25·02 (±3·96)
Marital status (n 310) 0·317
Married 155(100 %) 154(99·4 %) 309(99·7 %)

Divorced 1(0·6 %) 1(0·3 %)

Maternal educational status (n 310) 0·669
Cannot read and write 53(34·2 %) 58(37·4 %) 111(35·8 %)

Can read and write 38(24·5 %) 30(19·4 %) 68(21·9 %)

Primary (1–8) 50(32·3 %) 55(35·5 %) 105(33·9 %)

Secondary (9–12) and above 14(9 %) 12(7·7 %) 26(8·4 %)

Partner’s educational status (n 309) 0·256
Cannot read and write 38(24·5 %) 44(28·6 %) 82(26·5 %)

Can read and write 26(16·8 %) 24(15·6 %) 50(16·2 %)

Primary (1–8) 62(40·0 %) 47(30·5 %) 109(35·3 %)

Secondary (9–12) and above 29(18·7 %) 39(25·3 %) 68(22·0 %)

Mother’s occupation (n 310) 0·344
House wife 140(90·3 %) 148(95·5 %) 288(92·9 %)

Merchant 8(5·2 %) 3(1·9 %) 11(3·5 %)

Government employee 5(3·2 %) 3(1·9 %) 8(2·6 %)

Others (daily labourer, NGO employee) 2(1·3 %) 1(0·7 %) 3(1·0 %)

Wealth index (n 310) 0·927
Richest 8(5·2 %) 6(3·9 %) 14(4·5 %)

Richer 20(12·9 %) 24(15·5 %) 44(14·2 %)

Middle 59(38·1 %) 57(36·7 %) 116(37·4 %)

Poorer 57(36·8 %) 55(35·5 %) 112(36·1 %)

Poorest 11(7·0 %) 13(8·4 %) 24(7·8 %)

Parity (n 310) 0·440
Primipara 34(21·9 %) 29(18·7 %) 63(20·3 %)

1–2 88(56·8 %) 99(63·9 %) 187(60·3 %)

≥3 ±33(21·3 %) 27(17·4 %) 60(19·4 %)

Mean (±SD) parity 1·59 (±1·194) 1·56 (± 1·129) 1·58 (± 1·160)
Gestational age (n 310) 0·986
Mean (±SD) gestational age 28·88(± 2·017) 29·10(± 2·012) 28·99(± 2·014)

The P-value is obtained from χ2 test.
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a statistically significant difference between the groups
(P= 0·022). Exclusive breast-feeding practice was also higher
among women who received education intervention than
those who did not receive being 106[74·1 %, 95 % CI (66·1
%, 81·1 %)] v. 86[60·6 %, 95 % CI (52·0 %, 68·7 %)] having
a statistically significant difference (P= 0·015) across the
groups. About 24(16·8 %) of women in the intervention
group, and more than a quarter 41(28·9 %) of women in the
control group have given pre-lacteal feeds to their infants
with a statistically significant difference across the groups
(P= 0·015), and the majority of study participants (130(90·9 %)
in intervention and 122(85·9 %) in control groups) have given
colostrum to their infants (Table 4).

Determinants of early initiation of breast-feeding

Thirteen factors (receiving education intervention, maternal
age, maternal educational status, partner’s educational status,
wealth index, parity, number of antenatal cares, place of deliv-
ery, mode of delivery, sex of infant, pre-lacteal feeding, colos-
trum feeding and postnatal care) were included in the
bivariable conditional fixed-effect logistic regression. In bivari-
able conditional fixed-effect logistic regression, receiving edu-
cation intervention, place of delivery, mode of delivery,

pre-lacteal feeding, colostrum feeding and gaining postnatal
care were significantly associated with early initiation of breast-
feeding. In multivariable conditional fixed-effect logistic
regression, receiving education intervention, place of delivery,
mode of delivery and prolateral feeding were significantly asso-
ciated with early initiation of breast-feeding. Women who
received education intervention were 1·55 times more likely
[AOR 1·55, 95 % CI (1·02, 2·36)] to initiate breast-feeding
earlier as compared with those who did not gain. Women
who gave birth at health facilities were 2·29 times more likely
[AOR 2·29, 95 % CI (1·21, 4·35)] to initiate breast-feeding
earlier compared with women who gave birth at home and
also those who gave birth vaginally were 2·85 times more likely
[AOR 2·85, 95 % CI (1·61, 5·41)] to initiate breast-feeding
earlier than those who gave birth by caesarean section.
Furthermore, study participants who gave pre-lacteal feeds
were 53 % less likely [AOR 0·47, 95 % CI (0·25, 0·85)] to ini-
tiate breast-feeding early compared with those who did not
give pre-lacteal feeds (Table 5).

Determinants of exclusive breast-feeding practices

Thirteen factors (receiving education intervention, maternal
age, maternal education status, partner’s education status,

Table 2. Knowledge of women prior to receiving education in intervention and control groups in Hawela Tulla sub-city of Hawassa town, in 2020 (n 310)

Variables Intervention group Control group Total P-value

Received information on breast-feeding (n 310) 0·515
Yes 131(84·5 %) 135(87·1 %) 266(85·8 %)

No 24(15·5 %) 20(12·9 %) 44(14·2 %)

Source of information about breast-feeding (n 266)a

Health professionals 119(90·8 %) 125(92·6 %) 244(91·7 %) 0·604
Family/relatives/friends 12(9·2 %) 8(5·9 %) 20(7·5 %) 0·317
Media (magazines, newspapers, TV, radio) 6(4·6 %) 5(3·7 %) 11(4·1 %) 0·720

Breast-feeding gives benefit to the infant (n 310) 0·685
Yes 118(76·1 %) 121(78·1 %) 239(77·1 %)

No 37(23·9 %) 34(21·9 %) 71(22·9 %)

Benefits of BF to the infant (n 239)a

Provide perfect nutrition 89(75·4 %) 89(73·6 %) 178(74·5 %) 0·740
Prevents disease 53(44·9 %) 60(49·6 %) 113(47·3 %) 0·470
Promotes growth and development 48(40·7 %) 60(49·6 %) 108(45·2 %) 0·166
Promotes baby–mother bonding 23(19·5 %) 34(28·1 %) 57(23·8 %) 0·118

Breast-feeding gives benefit to the mother (n 310) 0·344
Yes 52(33·5 %) 60(38·7 %) 112(36·1 %)

No 103(66·5 %) 95(61·3 %) 198(63·9 %)

Benefits of BF to the mother (n 112)a

Uterine contraction 19(36·5 %) 22(36·7 %) 41(36·6 %) 0·989
Helps in placental expulsion 15(28·8 %) 22(36·7 %) 37(33·0 %) 0·380
Protects from blood loss 14(26·9 %) 15(25·0 %) 29(25·9 %) 0·817
Delays pregnancy 18(34·6 %) 24(40·0 %) 42(37·5 %) 0·557
Prevents maternal breast problems 19(36·5 %) 28(46·7 %) 47(42·0 %) 0·279

Awareness about time of breast-feeding initiation (n 310)

Within 1 h 93(60·0 %) 97(62·6 %) 190(61·3 %) 0·727
After 1 h 62(40 %) 58(37·4 %) 120(38·7 %)

Awareness about duration of exclusive breast-feeding(n 310) 0·808
6 months 104(67·1 %) 107(69·0 %) 211(68·1 %)

Other than 6 months 51(32·9 %) 48(31·0 %) 99(31·9 %)

Pre-lacteal should be given (n 310) 0·897
Yes 40(25·8 %) 41(26·5 %) 81(26·2 %)

No 115(74·2 %) 114(73·5 %) 229(73·8 %)

Colostrum should be given (n 310) 0·555
Yes 125(80·6 %) 129(83·2 %) 254(81·9 %)

No 30(19·4 %) 26(16·8 %) 56(18·1 %)

a The percent exceeds 100 due to multiple response questions.
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wealth index, parity, number of ANC visits, place of delivery,
mode of delivery, sex of infant, pre-lacteal feeding, colostrum
feeding and postnatal care) were included in the bivariable
conditional fixed-effect logistic regression. In bivariable condi-
tional fixed-effect logistic regression, receiving education inter-
vention, place of delivery, pre-lacteal feeding, colostrum
feeding and postnatal care were significantly associated with
exclusive breast-feeding practices. In multivariable analysis,
receiving education intervention and place of delivery were sig-
nificantly associated with exclusive breast-feeding practices.
Women who received education intervention group were
1·72 times more likely [AOR 1·72, 95 % CI (1·12, 2·64)] to
practice exclusive breast-feeding than those who did not
gain. Additionally, women who gave birth in health facilities
were 2·36 times more likely [AOR 2·36, 95 % CI (1·28,
4·33)] to practice exclusive breast-feeding than those who
gave birth at home (Table 6).

Discussion

In the present study, women who received education interven-
tion were more likely to practice early initiation of breast-

feeding and exclusive breast-feeding than those who did not
receive it. Maternal breast-feeding education, place of delivery,
mode of delivery and prolateral feeding were determinants of
early initiation of breast-feeding. Furthermore, maternal
breast-feeding education and place of delivery were determi-
nants of exclusive breast-feeding.
The present study revealed that the proportion of mothers

who practiced early initiation of breast-feeding was signifi-
cantly higher among women who received education interven-
tion than those who did not receive (72·7 % v. 59·9 %). This
result is consistent with a cluster randomised controlled trial
done in Bangladesh in which significantly higher proportion
of women in the intervention group practiced early initiation
of breast-feeding compared to the control group (81·9 % v.
77·4 %)(46). This result is also in agreement with the findings
of studies done in Pakistan and India in which significantly
higher proportion of women who received counselling inter-
vention on breast-feeding-initiated breast-feeding earlier
when compared to those who did not receive (96 % v. 84 %
and 90·3 % v. 53·7 %, respectively)(30). This could be
explained by the education intervention might improve their
knowledge about an advantage of early initiation of breast-

Table 3. Obstetric characteristics of women in intervention and control groups in selected kebeles of Hawela Tulla sub-city of Hawassa town, in 2020 (n 285)

Variables Intervention group (n 143) Control group (n 142) Total (n 285) P-value

Number of ANC visits (n 285) 0·770
1–3 95(66·4 %) 92(64·8 %) 187(65·6 %)

≥4 48(33·6 %) 50(35·2 %) 98(34·4 %)

Mean (±SD) ANC no 3·01 (±0·884) 3·11 (±0·787) 3·06 (±0·837)
Place of delivery (n 285) 0·766
Health institution 101(70·6 %) 98(69·0 %) 199(69·8 %)

Home 42(29·4 %) 44(31·0 %) 86(30·2 %)

Delivery mode (n 285) 0·582
SVD 111(77·6 %) 114(80·3 %) 225(78·9 %)

C/S 32(22·4 %) 28(19·7 %) 60(21·1 %)

Sex of infant (n 285) 0·857
Male 70(49·0 %) 68(47·9 %) 138(48·4 %)

Female 73(51·0 %) 74(52·1 %) 147(51·6 %)

The P-value is obtained from χ2 test.

Table 4. Breast-feeding practices of women in intervention and control groups in selected kebeles of Hawela Tulla sub-city of Hawassa town, in 2019/2020

(n 285)

Variables Intervention group (n 143) Control group (n 142) Total (n 285) P-value

Breast-feeding initiation (n 285) 0·022
Early 104(72·7 %) 85(59·9 %) 189(66·3 %)

Delayed 39(27·3 %) 57(40·1 %) 96(33·7 %)

Exclusive breast-feeding (n 285) 0·015
Yes 106(74·1 %) 86(60·6 %) 192(67·4 %)

No 37(25·9 %) 56(39·4 %) 93(32·6 %)

Pre-lacteal given (n 285) 0·015
No 119(83·2 %) 101(71·1 %) 220(77·2 %)

Yes 24(16·8 %) 41(28·9 %) 65(22·8 %)

Colostrum given (n 285) 0·188
Yes 130(90·9 %) 122(85·9 %) 252(88·4 %)

No 13(9·1 %) 20(14·1 %) 33(11·6 %)

Postnatal care (n 285) 0·441
Yes 117(81·8 %) 111(78·2 %) 228(80·0 %)

No 26(18·2 %) 31(21·8 %) 57(20·0 %)

The P-value is obtained from χ2 test.
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feeding, and it might improve their motivation to initiate
breast-feeding early.
Study participants who received education intervention

were 1·55 times more likely to practice early initiation of
breast-feeding than their counterparts were. This finding
agrees with a study done in the Tayo District of Ethiopia
which showed women who were given advice/information
about timely initiation of breast-feeding were 3·71 times
more likely to initiate breast-feeding early as compared to
those who did not get(47). A cluster randomised controlled
trial study done in Bangladesh also showed that mothers in

the control group were 2·53 times more likely to delay initi-
ation of breast-feeding compared with mothers in the inter-
vention group(46). This might be due to increased
awareness of women in the intervention group about the
benefit’s early initiation of breast-feeding. Additionally, the
education given might make them have increased motivation
to initiate breast-feeding earlier. On the contrary, the finding
of the present study does not agree with a previously done
quasi-experimental study in Hawassa town in which no stat-
istically significant difference regarding early initiation of
breast-feeding was noted between women in the intervention

Table 5. Determinants of EIBF among women in Hawela Tulla sub-city of Hawassa town, in 2020 (n 285)

Variables Total no

EIBF

COR (95 % CI) AOR (95 % CI)Yes No

Intervention

Yes 143 104(72·7 %) 39(27·3 %) 1·640(1·091, 2·466)* 1·549(1·015, 2·364)**
No 142 85(59·9 %) 57(40·1 %) 1 1

Age

15–19 23 13(56·5 %) 10(43·5 %) 0·757(0·377, 1·523) 1·175(0·489, 2·825)
20–24 105 67(63·8 %) 38(36·2 %) 0·719(0·360, 1·439) 1·484(0·539, 4·087)
25–29 119 79(66·4 %) 40(33·6 %) 0·504(0·205, 1·241) 1·474(0·359, 6·048)
≥30 38 26(68·4 %) 12(31·6 %) 1 1

Maternal educational status

Cannot read and write 103 66(64·1 %) 37(35·9 %) 0·936(0·542, 1·617) 1·252(0·564, 2·778)
Can read and write 62 40(64·5 %) 22(35·5 %) 1·060(0·666, 1·688) 1·316(0·569, 3·044)
Primary (1–8) 96 60(62·5 %) 36(37·5 %) 0·541(0·212, 1·378) 0·900(0·262, 3·088)
Secondary (9–12) and above 24 19(79·2 %) 5(20·8 %) 1 1

Partner’s educational status

Cannot read and write 76 47(61·8 %) 29(38·2 %) 0·825(0·434, 1·567) 0·762(0·328, 1·772)
Can read and write 45 31(68·9 %) 14(31·1 %) 0·950(0·580, 1·556) 0·757(0·318, 1·805)
Primary (1–8) 101 61(60·4 %) 40(39·6 %) 0·738(0·408, 1·335) 0·675(0·233, 1·962)
Secondary (9–12) and above 63 46(73·0 %) 17(27·0 %) 1 1

Wealth index

Poorest 22 12(54·5 %) 10(45·5 %) 0·801(0·400, 1·605) 1·064(0·464, 2·442)
Poorer 102 61(59·8 %) 41(40·2 %) 0·637(0·315, 1·290) 1·009(0·412, 2·474)
Middle 106 72(67·9 %) 34(32·1 %) 0·488(0·203, 1·172) 1·059(0·327, 3·431)
Richer 41 30(73·2 %) 11(26·8 %) 0·421(0·116, 1·531) 0·867(0·154, 4·881)
Richest 14 10(71·4 %) 4(28·6 %) 1 1

Parity

Primipara 61 36(59·0 %) 25(41·0 %) 1 1

1–2 164 106(64·6 %) 58(35·4 %) 1·929(0·982, 3·790) 1·949(0·673, 5·642)
≥3 60 43(71·7 %) 17(28·3 %) 1·690(0·927, 3·081) 1·488(0·656, 3·376)

Number of ANC visits

1–3 187 116(62·0 %) 71(38·0 %) 1 1

≥4 98 69(70·4 %) 29(29·6 %) 0·884(0·577, 1·357) 1·125(0·707, 1·790)
Place of delivery

Health institution 198 147(74·2 %) 51(25·8 %) 2·147(1·436, 3·280)* 2·291(1·209, 4·340)**
Home 87 38(43·7 %) 49(56·3 %) 1 1

Delivery mode

SVD 225 151(67·1 %) 74(32·9 %) 1·566(1·003, 2·444)* 2·851(1·611, 5·407)**
C/S 60 34(56·7 %) 26(43·3 %) 1 1

Sex of infant

Male 138 90(65·2 %) 48(34·8 %) 1·084(0·726, 1·618) 1·261(0·827, 1·921)
Female 147 95(64·6 %) 52(35·4 %) 1 1

Pre-lacteal given

No 220 161(73·2 %) 59(26·8 %) 1 1

Yes 65 24(36·9 %) 41(63·1 %) 0·368(0·244, 0·555)* 0·465(0·254, 0·853)**
Colostrum given

Yes 252 172(68·3 %) 80(31·7 %) 1 1

No 33 13(39·4 %) 20(60·6 %) 0·503(0·301, 0·840)* 0·711(0·362, 1·393)
Postnatal care

Yes 228 163(71·5 %) 65(28·5 %) 2·156(1·404, 3·309)* 1·340(0·806, 2·228)
No 57 26(45·6 %) 31(54·4 %) 1 1

*P-value < 0.25.

**P-value < 0.05.
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group compared with their counter group (77·7 % v. 69·9
%)(15). This might be due to the basic water, sanitation and
hygiene are among other strategies for diarrhoea prevention
that are influenced by maternal age, educational status, occu-
pation and household living conditions(48).
Place of delivery was significantly associated with early initi-

ation of breast-feeding. Women who gave birth in health facil-
ities were 2·29 times more likely to initiate breast-feeding early
than women compared to those who gave birth at home. This
finding is in agreement with a study conducted in Bahir Dar
city which showed women who gave birth at health institutions
were 3·36 times more likely to initiate breast-feeding within 1 h
of birth than those who gave birth at home(49). A meta-analysis

study was done in Ethiopia also indicated that mothers who
gave birth at the health institution were 2·11 times more likely
to initiate breast-feeding within 1 h of birth as compared to
mothers who gave birth at home(12). The finding of the pre-
sent study was also similar to a study done in rural Tanzania
which showed women who give birth in health facilities
were almost twice more likely to initiate breast-feeding early
compared with those who gave birth at home(50). This might
be because mothers who gave birth at health institutions
have a good opportunity to receive counselling and assistance
from health professionals regarding the early initiation of
breast-feeding. Another explanation could be giving birth in
health facilities gives women the confidence to challenge

Table 6. Determinants of EBF among women in Hawela Tulla sub-city of Hawassa town, in 2020 (n 285)

Variables Total

Exclusive breast-feeding

COR (95 % CI) AOR (95 %)Yes No

Intervention

Yes 143 106(74·1 %) 37(25·9 %) 1·700(1·122, 2·577)* 1·718(1·120, 2·635)**
No 142 86(60·6 %) 56(39·4 %) 1 1

Age

15–19 23 12(52·2 %) 11(47·8 %) 0·632(0·320, 1·248) 0·970(0·413, 2·279)
20–24 105 69(65·7 %) 36(34·3 %) 0·621(0·317, 1·215) 1·216(0·438, 3·374)
25–29 119 81(68·1 %) 38(31·9 %) 0·509(0·216, 1·198) 0·649(0·155, 2·714)
≥30 38 30(78·9 %) 8(21·1 %) 1 1

Maternal educational status

Cannot read and write 103 68(66·0 %) 35(34·0 %) 0·983(0·574, 1·683) 1·326(0·629, 2·797)
Can read and write 62 40(64·5 %) 22(35·5 %) 0·909(0·560, 1·475) 1·311(0·576, 2·984)
Primary (1–8) 96 66(68·8 %) 30(31·2 %) 0·648(0·273, 1·539) 1·120(0·347, 3·616)
Secondary and above 24 18(75·0 %) 6(25·0 %) 1 1

Partner’s educational status

Cannot read and write 76 46(60·5 %) 30(39·5 %) 0·853(0·457, 1·591) 0·773(0·350, 1·706)
Can read and write 45 29(62·2 %) 16(37·8 %) 0·840(0·510, 1·384) 0·685(0·300, 1·560)
Primary (1–8) 101 68(67·3 %) 33(32·7 %) 0·633(0·344, 1·166) 0·461(0·164, 1·298)
Secondary and above 63 49(77·8 %) 14(22·2 %) 1 1

Wealth index

Poorest 22 11(50·0 %) 11(50·0 %) 0·672(0·342, 1·320) 1·150(0·509, 2·599)
Poorer 102 65(63·7 %) 37(36·3 %) 0·493(0·246, 0·988) 1·013(0·414, 2·479)
Middle 106 77(72·6 %) 29(27·4 %) 0·531(0·234, 1·205) 1·724(0·552, 5·384)
Richer 41 29(70·7 %) 12(29·3 %) 0·637(0·221, 1·835) 2·108(0·433, 10·264)
Richest 14 10(71·4 %) 4(28·6 %) 1 1

Parity

Primipara 61 34(55·7 %) 27(44·3 %) 1 1

1–2 164 113(68·9 %) 51(31·1 %) 1·600(0·868, 2·948) 1·876(0·664, 5·297)
≥3 60 45(75·0 %) 15(25·0 %) 1·095(0·632, 1·899) 0·998(0·463, 2·148)

Number of ANC visits

1–3 187 120(64·2 %) 67(35·8 %) 1 1

≥4 98 72(73·5 %) 26(26·5 %) 1·319(0·843, 2·064) 0·964(0·594, 1·566)
Place of delivery

Health institution 198 151(76·3 %) 47(23·7 %) 2·381(1·585, 3·578)* 2·355(1·281, 4·328)**
Home 87 41(47·1 %) 46(52·9 %) 1 1

Delivery mode

SVD 225 152(67·6 %) 73(32·4 %) 1 1

C/S 60 40(66·7 %) 20(33·3 %) 1·028(0·621, 1·702) 1·525(0·834, 2·789)
Sex of infant

Male 138 97(70·3 %) 41(29·7 %) 1·112(0·740, 1·672) 1·240(0·809, 1·901)
Female 147 95(64·6 %) 52(35·4 %) 1 1

Pre-lacteal given

No 220 159(72·3 %) 61(27·7 %) 1 1

Yes 65 33(50·8 %) 32(49·2 %) 0·438(0·286, 0·671)* 0·701(0·368, 1·335)
Colostrum given

Yes 252 177(70·2 %) 75(29·8 %) 1 1

No 33 15(45·5 %) 18(54·5 %) 0·483(0·289, 0·809)* 0·812(0·401, 1·646)
Postnatal care

Yes 228 165(72·4 %) 63(27·6 %) 2·155(1·394, 3·331)* 1·382(0·830, 2·303)
No 57 27(47·4 %) 30(52·6 %) 1 1
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perceived cultural practices, myths and belief systems held
towards breast-feeding in the community(46).
In the present study, mode of delivery was also significantly

associated with early initiation of breast-feeding. Women who
gave birth vaginally were 2·85 times more likely to initiate breast-
feeding early as compared with those who gave birth by caesarean
section. This finding had agreement with the study conducted in
south Gondar which indicated mothers who delivered vaginally
were four times more likely to initiate breast-feeding early than
their respective counterparts(18). Additionally, the present study
agrees with a study done in Nigeria which indicated the odds of
EIBF were three times higher for mothers who had vaginal deliv-
ery as compared to mothers who had caesarean section(51). This
could be explained by the morbidity associated with exhaustion
from a difficult labour, the effect of anaesthesia, the emotional
adjustment to the fact that the mother was unable to deliver nor-
mally and severe abdominal pain from the wound(51,52). Another
explanation could be due to the fact that infants born from
women who have given birth by caesarean section remain in
the hands of the attendants until their mothers recover from
anaesthesia. These might cause a long delay in making the first
contact with mothers with their infants, and mothers might also
find it difficult to achieve comfortable breast-feeding positions(53).
Furthermore, mothers who gave pre-lacteal feeds to infants

within 3 d of life were 53 % less likely to initiate breast-feeding
within 1 h after birth. The finding had an agreement with a
study done in a rural part of West Ethiopia which showed
infants who were provided with pre-lacteal feeds were 70 %
less likely to initiate breast-feeding early(20). The findings of a
study done in Saudi Arabia had also indicated similar results
in which women who gave pre-lacteal feeds were 70 % less
likely to initiate breast-feeding early(54). Pre-lacteal feeding
results in the baby receiving insufficient breast milk possibly
leading to lactation failure and weakening the suckling stimu-
lus(20). Additionally, when the infants were given pre-lacteal
feeds, breast-feeding initiation will be delayed.
Exclusive breast-feeding practice was also significantly higher

among women who received education intervention than those
who did not receive it (74·1 % v. 60·6 %). This result is similar
to a previously done study in Arba Minch Zuria Woreda which
revealed a significantly higher proportion of women who
received health education about breast-feeding practiced exclu-
sive breast-feeding than those who did not receive the education
(76·40 % v. 43·60 %)(55). Another study done in Pakistan also
showed that the practice of exclusive breast-feeding was statis-
tically higher among mothers who received counselling on
breast-feeding than those who did not receive (68 % v. 16
%)(29). Similarly, another interventional study done in India
found a significant difference in the practice of exclusive breast-
feeding between women in the intervention and control groups
(91 % v. 43 %)(56). This could be due to women who have
received education on breast-feeding were better to understand
the rationale behind exclusive breast-feeding.
Study participants who received education intervention were

1·72 times more likely to practice exclusive breast-feeding than
those women who did not receive education intervention. This
finding is consistent with a study done in Bahir Dar city,
Northwest Ethiopia which indicated women who received

infant feeding counselling/advice were 5·20 times more likely
to exclusively breast-feed their infants(57). Another study done
in Bangladesh showed that mothers in the intervention group
were 5·10 times more likely to practice exclusive breast-feeding
compared with mothers in the control group(46). Similarly, a
systematic review and meta-analysis study conducted in Iran
found that women who received breast-feeding education
were 1·13 times more likely to practice exclusive breast-feeding
than those who did not received education on breast-
feeding(58). This could be because the education given to
women have impacted on the three dimensions of knowledge,
attitudes and behaviour of the mothers and encouraged them
to practice exclusive breast-feeding(59).
Women who gave birth in health facilities were 2·36 times

more likely to practice exclusive breast-feeding than those who
gave birth at home. This result agrees with a systematic review
and meta-analysis study done in Ethiopia which found mothers
who gave birth in a health institution were 2·2 times more likely
practicing EBF compared to mothers who gave birth at
home(13). Similarly, studies done in Bahir Dar and Debre
Tabor Town showed that women who delivered in a health
facility were 3·02 and 3·8 times more likely to practice exclusive
breast-feeding, respectively, as compared to those who delivered
at home(57,60). This could be due to the fact that mothers who
give birth in health institutions have more opportunities to
obtain counselling and support by health professionals. On
the other hand, this finding contradicts with a study reported
from the rural area of Sorrow District, Southern Ethiopia in
which place of delivery is not significantly associated with exclu-
sive breast-feeding(61). This could be explained by socio-
economic and cultural variation across the study participants.

Strengths and limitations

The cluster randomised controlled study might be the study
strength that facilitates blinding to give an equal chance of par-
ticipation and minimises bias, particularly selection bias and
confounding. The powers and precision of a cluster rando-
mised trial is lower than an individually randomised trial.
Other issues to consider are imbalance between study arms,
and generalizability might be a possible limitation.

Conclusion

As conclusion, breast-feeding education given to women was
effective in significantly improving EIBF and EBF practices
among women in the intervention group. Among the different
factors included in the study, maternal breast-feeding education,
institutional delivery, vaginal mode of delivery and pre-lacteal
feeding were determinants of early initiation of breast-feeding.
Furthermore, maternal breast-feeding education and institu-
tional delivery were determinants of exclusive breast-feeding.

Recommendations

To HEWs and other healthcare providers

Providing sustainable education about benefits of optimal
breast-feeding practices with particular attention to EIBF
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and EBF both at the community and health facility level inte-
grating services with essential nutrition action contact points.
Strengthening breast-feeding education discourages pre-

lacteal feeding. Strengthening the efforts to encourage preg-
nant women to give birth in health institutions. Particular
attention should be given to women who gave birth by caesar-
ean section to breast-feed their infants.

To researchers

It is better if qualitative and quantitative triangulated longitu-
dinal studies involving with a large sample size are conducted
to further explore the determinants of EIBF and EBF.

Acknowledgements

Special thanks go to Hawassa University for ethical approval.
The gratitude also goes to zonal and district authorities, super-
visors, data collectors and respondents’ contribution to this
study.
J. A. conceived and designed the study, performed analysis

and interpreted the data. F. W. F. drafted the
manuscript. G. E., D. G. B. and F. W. F. involved in the ana-
lysis, interpretation of the data. D. G. B. and F. W. F. critically
reviewed the manuscript. All authors read and approved the
final manuscript.
This was self-funded (from pocket) research.
The authors are declared that they have no competing

interests.
This manuscript does not report personal data such as indi-

vidual details, images or videos; therefore, consent for publica-
tion is not necessary.
Patients or the public were not involved in the design, con-

duct, reporting or dissemination plans of our research.
Ethical clearance was obtained from the Institutional

Review Board (IRB) of Hawassa University. The nature of
the study was fully explained to the study participants and
informed written consent was obtained from them before
starting of the study. The data obtained from each participant
were kept confidential through coding and omitting their per-
sonal identification.
The data sets for this study are available from the corre-

sponding author upon reasonable request.

References

1. World Health Organization (2017) Guideline: Protecting, Promoting and
Supporting Breastfeeding in Facilities Providing Maternity and Newborn
Services. Geneva, Switzerland: World Health Organization.

2. World Health Organization (2018) Integrating Palliative Care and
Symptom Relief into Responses to Humanitarian Emergencies and Crises:
A WHO Guide. Geneva: World Health Organization.

3. World Health Organization (2010) Indicators for Assessing Infant and
Young Child Feeding Practices Part 3: Country Profiles. Geneva,
Switzerland: WHO Press, World Health Organization.

4. Beyene MG, et al. (2016) Early initiation of breastfeeding among mothers of
children under the age of 24 months in Southern Ethiopia. Int Breastfeed J 12,
1–9.

5. Adugna DT (2014) Women’s perception and risk factors for delayed initi-
ation of breastfeeding in Arba Minch Zuria, Southern Ethiopia. Int Breastfeed
J 9, 1–8.

6. World Health Organization and UNICEF (2021) Indicators for asses-
sing infant and young child feeding practices: definitions and measurement methods.
Geneva: World Health Organization and the United Nations
Children’s Fund (UNICEF). https://creativecommons.org/licenses/
by-nc-sa/3.0/igo

7. Maternal and Child Health Directorate Federal Ministry of Health
(2015) National Strategy for Newborn and Child Survival in Ethiopia,
2015/16–2019/20. Addis Ababa, Ethiopia: FMoH.

8. Coutinho A, Soares A & Fernandes P (2014) Knowledge of mothers
about the benefits of breastfeeding to women’s health. J Nurs UFPE 8,
1213–1220.

9. Phukan D, Ranjan M & Dwivedi L (2018) Impact of timing of breast-
feeding initiation on neonatal mortality in India. Int Breastfeed J 13, 1–10.

10. Woldie TG, Kassa AW & Edris M (2014) Assessment of exclusive breast
feeding practice and associated factors in Mecha District, North West Ethiopia.
Sci J Public Health 2, 330–336.

11. World Health Organization (2014) Global Nutrition Targets 2025:
Breastfeeding Policy Brief. Geneva, Switzerland: World Health
Organization.

12. Alebel A, et al. (2017) Timely initiation of breastfeeding and its association
with birth place in Ethiopia: a systematic review and meta-analysis. Int
Breastfeed J 12, 1–9.

13. Alebel A, et al. (2018) Exclusive breastfeeding practice in Ethiopia and its
association with antenatal care and institutional delivery: a systematic review
and meta-analysis. Int Breastfeed J 13, 1–12.

14. Setegn T, Gerbaba M & Belachew T (2011) Determinants of timely ini-
tiation of breastfeeding among mothers in Goba Woreda, South East Ethiopia:
a cross sectional study. BMC Public Health 11, 1–7.

15. Belay S & Haidar J (2013) Effect of prenatal education on breastfeeding
initiation and exclusive breast feeding rate in selected health institutions of
Hawassa city, the capital of SNNPR. East Afr J Public Health 10,
622–632.

16. Asfaw MM, Argaw MD & Kefene ZK (2015) Factors associated with
exclusive breastfeeding practices in Debre Berhan District, Central Ethiopia: a
cross sectional community based study. Int Breastfeed J 10, 1–9.

17. Bisrat Z, Kenzudine A & Bossena T (2017) Factors associated with
early initiation and exclusive breastfeeding practices among mothers of infant’s
age less than 6 months. J Pediatr Neonatal Care 7, 00292.

18. Mekonen L, Seifu W & Shiferaw Z (2018) Timely initiation of breast-
feeding and associated factors among mothers of infants under 12 months in
South Gondar zone, Amhara regional state, Ethiopia; 2013. Int Breastfeed
J 13, 1–8.

19. Abdulahi M, et al. (2021) 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 13,
1204.

20. Hailemariam TW, Adeba E & Sufa A (2015) Predictors of early breast-
feeding initiation among mothers of children under 24 months of age in rural
part of West Ethiopia. BMC Public Health 15, 1076.

21. Khanal V, et al. (2015) Factors associated with early initiation of breastfeed-
ing in Western Nepal. Int J Environ Res Public Health 12, 9562–9574.

22. Majra JP & Silan VK (2016) Barriers to early initiation and continuation
of breastfeeding in a tertiary care Institute of Haryana: a qualitative study in
nursing care providers. J Clin Diagnostic Res 10, LC16.

23. Hajeebhoy N, et al. (2014) Suboptimal breastfeeding practices are associated
with infant illness in Vietnam. Int Breastfeed J 9, 1–7.

24. Mukunya D, et al. (2017) Factors associated with delayed initiation of
breastfeeding: a survey in northern Uganda. Glob Health Action 10,
1410975.

25. Temesgen H, et al. (2018) Prelacteal feeding and associated factors in
Ethiopia: systematic review and meta-analysis. Int Breastfeed J 13, 1–12.

26. CSA & ICF (2016) Ethiopia Demographic and Health Survey. Addis
Ababa: Central Statistical Agency.

27. Chea N & Asefa A (2018) Prelacteal feeding and associated factors among
newborns in rural Sidama, South Ethiopia: a community based cross-sectional
survey. Int Breastfeed J 13, 1–8.

12

journals.cambridge.org/jns

https://creativecommons.org/licenses/by-nc-sa/3.0/igo
https://creativecommons.org/licenses/by-nc-sa/3.0/igo


28. Hoche S, Meshesha B & Wakgari N (2018) Sub-optimal breastfeeding
and its associated factors in rural communities of Hula District, Southern
Ethiopia: a cross-sectional study. Ethiop J Health Sci 28, 49–62.

29. Ababa A & Commission PC (2008) Summary and Statistical Report
of the 2007 Population and Housing Census. Population Size by
Age and Sex.

30. Ahmad MO, et al. (2012) Effect of antenatal counselling on exclusive
breastfeeding. J Ayub Med Coll Abbottabad 24, 116–119.

31. Choudhary R, et al. (2017) Effect of lactation counselling on breast feeding:
randomized control trial. Int J Contemp Pediatr 4, 1.

32. Shewasinad S, et al. (2017) Assessment of knowledge, attitude and practice
towards colostrum feeding among antenatal care attendant pregnant mothers in
Mizan Tepi University Teaching Hospital, Bench Maji Zone, SNNPR,
South West Ethiopia, 2016/2017 G.C. J Pregnancy Child Health 4, 348.

33. World Health Organization (2008) Indicators for Assessing Infant and
Young Child Feeding Practices: Part 1: Definitions: Conclusions of a
Consensus Meeting Held 6–8 November 2007. Washington, DC, USA:
World Health Organization.

34. Boor FK (2017) Knowledge, Attitudes and Practices on Early Breastfeeding
among Mothers Delivering at MOI Teaching and Referral Hospital in
UASIN-Gishu County, Kenya. Kahawa, Nairobi: Kenyatta University.

35. Jones CL, et al. (2015) The health belief model as an explanatory framework
in communication research: exploring parallel, serial, and moderated mediation.
Health Commun 30, 566–576.

36. Emmanuel A (2015) A Literature Review of the Factors That
Influence Breastfeeding: An Application of the Health Believe
Model. International Journal of Nursing and Health Science 2, 28–36.

37. Carpenter CJ (2010) A meta-analysis of the effectiveness of health belief
model variables in predicting behavior. Health Commun 25, 661–669.

38. Iliadou M, et al. (2018) Measuring the effectiveness of a midwife-led educa-
tion programme in terms of breastfeeding knowledge and self-efficacy, attitudes
towards breastfeeding, and perceived barriers of breastfeeding among pregnant
women. Mater Socio Med 30, 240.

39. Ministry of Health Federal Democratic Republic of Ethiopia (2010)
Infant and Young Child Feeding Quick Reference Book (0–24 Months),
Addis Ababa, Ethiopia: Ministry of Health Federal Democratic
Republic of Ethiopia.

40. Bernardo H, Cesar V & World Health Organization (2013)
Long-term Effects of Breastfeeding: A Systematic Review. Geneva,
Switzerland: WHO Press, World Health Organization.

41. Di Fabio A (2017) Positive healthy organizations: promoting well-being,
meaningfulness, and sustainability in organizations. Front Psychol 8, 1938.

42. Maes K, et al. (2015) Using community health workers: discipline and hierarchy
in Ethiopia’s women’s development army. Ann Anthropol Pract 39, 42–57.

43. Abdulahi M, Fretheim A & Magnus JH (2018) Effect of breastfeeding
education and support intervention (BFESI) versus routine care on timely ini-
tiation and exclusive breastfeeding in Southwest Ethiopia: study protocol for a
cluster randomized controlled trial. BMC Pediatr 18, 1–14.

44. Caglia J, Kearns A & Langer A (2014) Health Extension Workers in
Ethiopia: Delivering Community-Based Antenatal and Postnatal Care.
Boston, MA: Maternal Health Task Force.

45. Dennis C-L (2003) Peer support within a health care context: a concept ana-
lysis. Int J Nurs Stud 40, 321–332.

46. Ara G, et al. (2018) Peer counselling improves breastfeeding practices: a cluster
randomized controlled trial in urban Bangladesh. Matern Child Nutr 14,
e12605.

47. Woldemichael B & Kibie Y (2016) Timely initiation of breastfeeding and
its associated factors among mothers in Tiyo Woreda, Arsi Zone, Ethiopia: a
community-based cross sectional study. Clinics Mother Child Health 13, 2.

48. Genser B, et al. (2006) Risk factors for childhood diarrhea incidence:
dynamic analysis of a longitudinal study. Epidemiology 17, 658–667.

49. Tewabe T (2016) 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 16, 1–7.

50. Exavery A, et al. (2015) Determinants of early initiation of breastfeeding in
rural Tanzania. Int Breastfeed J 10, 1–9.

51. Berde AS & Yalcin SS (2016) Determinants of early initiation of breast-
feeding in Nigeria: a population-based study using the 2013 demographic and
health survey data. BMC Pregnancy Childbirth 16, 32.

52. Kalisa R, et al. (2015) Magnitude and factors associated with delayed initi-
ation of breastfeeding among mothers who deliver in Mulago hospital, Uganda.
Afr Health Sci 15, 1130–1135.

53. Liben ML & Yesuf EM (2016) Determinants of early initiation of breast-
feeding in Amibara district, Northeastern Ethiopia: a community based cross-
sectional study. Int Breastfeed J 11, 1–7.

54. El Gilany A, Sarraf B & Al Wehady A (2012) Factors associated with
timely initiation of breastfeeding in AI-Hassa province, Saudi Arabia. East
Mediterr Health J 18, 250–254.

55. Tamiru D & Tamrat M (2015) Constraints to the optimal breastfeeding
practices of breastfeeding mothers in the rural communities of Arba Minch
Zuria Woreda, Ethiopia: a community-based, cross-sectional study. South
Afr J Clin Nutr 28, 134–139.

56. Rai PL, et al. (2014) Effect of counseling on breast feeding practices. Indian J
Child Health 1, 54–60.

57. Seid AM, Yesuf ME & Koye DN (2013) Prevalence of exclusive breast-
feeding practices and associated factors among mothers in Bahir Dar city,
Northwest Ethiopia: a community based cross-sectional study. Int Breastfeed
J 8, 1–8.

58. Behzadifar M, et al. (2019) Prevalence of exclusive breastfeeding practice in
the first six months of life and its determinants in Iran: a systematic review and
meta-analysis. BMC Pediatr 19, 1–10.

59. Renfrew MJ, et al. (2012) Support for healthy breastfeeding mothers
with healthy term babies. Cochrane Database Syst Rev issue 5.
available from http://www.thecochranelibrary.com, 1-207.

60. Arage G & Gedamu H (2016) Exclusive breastfeeding practice and
its associated factors among mothers of infants less than six
months of age in Debre Tabor town, Northwest Ethiopia: a
cross-sectional study. Adv Public Health 3426249, 1–8. Available
from: http://dx.doi.org/10.1155/2016/3426249.

61. Tadesse T, Mesfin F & Chane T (2016) Prevalence and associated factors of
non-exclusive breastfeeding of infants during the first six months in rural area of
Sorro District, Southern Ethiopia: a cross-sectional study. Int Breastfeed J 11, 1–8.

13

journals.cambridge.org/jns

http://www.thecochranelibrary.com
http://dx.doi.org/10.1155/2016/3426249

	Effect of maternal nutrition education on early initiation and exclusive breast-feeding practices in south Ethiopia: a cluster randomised control trial
	Introduction
	Methods
	Study area
	Study period and study design
	Population
	Inclusion and exclusion criteria
	Sample size determination
	Sampling technique and procedure

	Definition of terms
	Data collection
	Data collection instrument
	Data collectors
	Nutrition education process
	Health belief model
	Nutrition education
	Nutrition education lesson
	Lesson I
	Lesson II
	Lesson III
	Lesson IV


	Data quality control measures
	Data processing and analysis

	Result
	Socio-demographic characteristics of study participants
	Knowledge of the study participants about breast-feeding
	Obstetric characteristics of study participants
	Breast-feeding practices of study participants
	Determinants of early initiation of breast-feeding
	Determinants of exclusive breast-feeding practices

	Discussion
	Strengths and limitations
	Conclusion
	Recommendations
	To HEWs and other healthcare providers
	To researchers

	Acknowledgements
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


