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ABSTRACTS
Introduction: Breastfeeding for infants and young children provides the ideal food for healthy growth and
development. Through direct and indirect campaign use of infant formula feeding increase worldwide. In Ethiopia
it is not practiced. Thus, the aim of this study is to determine prevalence and associated factors for initiation of
infant formula feeding among mothers attending in public health institutions of Dire Dawa town, Eastern Ethiopia.
Methods: A health facility based, cross-sectional study design was used. With a sample size of 186 using
interviewer administered questionnaire. Bivariate, multivariable logistic regression model were fitted and COR
and AOR with 95% CI were computed to check the associations among the variables and to control the
confounding factors. Results: The prevalence of initiation of infant formula feeding was 21.4 %. The main reason
for initiation of infant formula feeding was mothers had no adequate breast milk. Evident factors that increase
initiation of infant formula feeding were counselling during ANC follow up, mode of delivery, monthly family
income, source of information. Conclusion: There is high prevalence of initiation of infant formula feeding among
mothers attending public health institutions in Dire Dawa city. Lack of counselling regarding breast feeding during
ANC follow up, delivery through caesarean section, increasing family income were associated with increased in
initiation of infant formula feeding. Thus, design and implementation of community and facility based health
education and government to consider adopting stricter regulations and enforcement for the marketing of infant
formula which will help resolve the current increasing infant formula feeding prevalence in the city.
KEYWORDS: breast feeding, initiation of breast feeding, Eastern Ethiopia.
INTRODUCTION
Backgrounds
Breastfeeding contributes to infant nutrition and health
through a number of important mechanisms and provides
a complete source of nutrients for the first six months of
life.[1] and the healthiest way to feed an infant, but many
mothers for a variety of reasons choose to feed their
infant with infant formula.[2] Infant formula is
manufactured using modified cows‟ milk and does not
contain any of the protective antimicrobial or bioactive
substances. It is not a sterile product and can be a growth
medium for harmful bacteria.[3] Mothers who choose not
to breastfeed, do not receive any of the health benefits of
breastfeeding. It is not only the absence of breast milk
that poses a risk to future health; giving infant formula in
itself is associated with specific risks to infant health, [4]
and no matter how appropriate infant formula may be
from a nutritional standpoint, when infants are not
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breastfed or breastfed only partially, feeding with
formula remains a deviation from the biological norm for
virtually all infants.[6]
Reports indicate that Infants under 2 months old who are
not breastfed are six times more likely to die from
diarrhea or acute respiratory infections than those who
are breastfed and nearly 1.3 million deaths could be
prevented each year if exclusive breastfeeding rates
increased to 90%.[4, 5] The use of infant formula has
grown rapidly and has a profound negative impact on
breastfeeding practices. Compared to breastfed infants,
formula-fed infants have higher risks of contracting
infectious diseases in the first year of life 8-10. Formula
feeding has also been linked to some chronic diseases
like asthma, diabetes and childhood obesity which are
recently the problem of developing countries.[7]
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The idea that breastfeeding is superior thus powerfully
disseminated to the lay population. Yet the number of
women who feed their babies formula milk remains very
large when set against the policy goal of six months
exclusive breastfeeding. Similarly global survey
conducted by UNICEF shows majority of women wholly
or partly uses formula for baby feeding well before their
babies reach 6 months of age.[8] With the development of
a commercial industry that manufactures and heavily
markets cow‟s milk formula and due to its perceived
benefits of convenience and equivalent nutrition, formula
feeding has become the norm in many western,
industrialized countries.[9]
There has been limited research that focuses on gaining a
better understanding of why so many mothers choose to
formula-feed their infants. However, a number of studies
suggest socio-demographic factors are associated with
the choice to formula-feed. These include younger age,
lower education and income, being a single parent and a
current smoker.[15, 16] Although many of these same
women seem to be knowledgeable about the benefits of
breastfeeding, young low-income women tend to be
greatly influenced by the attitudes held by their social
environment[17] as well as the attitudes and support, or
lack of support, from their own mothers.[16, 18, 19] Many of
these factors are difficult to modify and what is needed is
a better understanding of why mothers with these
characteristics make their decision to formula-feed in
order to develop targeted interventions.
Formula marketing in hospitals is still widespread,
especially in the form of commercial discharge bags
containing free samples of infant formula. New mothers
who receive these samples are more likely to stop
breastfeeding sooner than those who don‟t receive these
samples. Different study found that the hospital staff and
routines exerted a stronger influence on mothers' infantfeeding practices by nonverbal teaching (the hospital
"modeling" of infant formula products) than by verbal
teaching (counseling supporting breast-feeding). A
number of reasons are cited for why more mothers do not
breastfeed: aggressive formula product marketing, lack
of support from friends/family, insufficient knowledge
among medical professionals, maternity hospital
practices, cultural attitudes, and an increasing number of
women in the work force.[13, 14] In addition, given the
well-known risks of formula feeding for mother and
baby[13, 16] from a public health perspective, it is critical
to better understand the factors that influence these
decisions with the overall goal of promoting a behavior
that will improve the health of both the baby and
mother.[18, 20]
There has been limited research in Ethiopia that focuses
on gaining a better understanding of the prevalence of
infant formula feeding, however, a number of studies
suggest socio-demographic factors are associated with
the choice to formula-feed. Even though a
comprehensive
Information,
Education
and
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Communication and antenatal care strategies for
improving infant and young child feeding studies showed
the group education at health facility level not much
focused on Infant and Young Child Feeding as the focus
given to diseases such as TB, HIV/AIDS, etc. [10] There is
no data available in Dire Dawa administration city.
However, with the fast economic growth and
urbanization, it will be expected to increase for the use of
infant formula feeding.
METHODS AND MATERIALS
Dire Dawa administrative city is found in Eastern
Ethiopia located 515 km away from the capital city of
Addis Ababa. The town has 1 referral and 1 primary
hospital, 3 private hospitals, 32 health posts, 2 clinics
and 32 mid-level clinics,15 health centers (8 in rural and
7 in urban). A health facility based cross sectional study
design was conducted from February 7-29, 2018. The
sample size was determined by using single population
proportion formula by considering the following
assumption, proportion of 12.4%, (Z = 1.96), Margin of
error 5% (d = 0.05), sample size became 186.
Sampling proportion
Simple random sampling technique was used to select
four health facilities from the total 7 health facilities.
Then, the total sample size was allocated proportionally
for the selected health centres and a systematic random
sampling technique was used to select pregnant mothers
who were attended services to avoid selection bias and to
minimize disproportion between them. The source
population was pregnant mothers attended in selected
health centres. So that totally 186 mothers were allocated
for Dilchora Referal hospital, Sabian primary hospital,
Gendekore and Legehare health center. The first mother
interviewed from each health facility was chosen by
lottery method and then the next study subject was
selected by calculating sampling interval of (Kth)= N /n.
for each health centres.
Data on socio-demographic information (age, marital
status, maternal occupation, maternal educational status
and obstetrics history) were collected using a pretest
structured questionnaire. The questionnaire was
developed after reviewing different literatures. The
questionnaire was pre-tested on 5% of the total sample
size in other health centers and adjustment was made
before using for data collection. Data collectors and
supervisors were trained and data were collected through
“face to face” interviews after respondents received the
service, and the interview took a maximum of 30
minutes.
Prior to analysis, data cleaning, coding, checking for
normality, completeness was done, then data was entered
into SPSS version 20.0. The results were presented in
tables and text using frequency and summary statistics
such as mean, standard deviation, and percentage. Most
of the variables were fitted to the bivariate analysis to
obtain OR and the CI for association of variables. Then
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all the variables with p ≤ 0.2 in the bivariate analysis
were further entered into multivariate logistic regression
model and standard enter techniques were fitted to
analyze. Finally, statistical significant association was
determined based on [AOR, 95% CI, P < 0.05]). The
Hosmer and Lemeshow goodness of- fit test was used to
assess whether the necessary assumptions for the
application of multiple logistic regression were fulfilled,
and p value > 0.05 was considered a good fit.
Ethical clearance was obtained from the Ethics Review
Board of Haramaya University and formal letter of
cooperation was written to Dire Dawa administrative
health bureau and then to selected health centers. After
explaining the purpose of study, data collectors obtained
voluntary verbal consent from each study participant.
The participants were informed that participation was on
voluntary basis and they could withdraw at any time if

they were not comfortable about the questionnaire.
Personal identifiers were not included so that a
participant‟s confidentiality was assured.
RESULT
1. Socio-demographic Characteristics
All 186 (100%) sampled women were included in the
analysis. The mean age of respondent was 25.65 years
with age range.[15–40] One hundred twenty nine (69.4%)
were in age group of 21-30 years, almost all 182(97.8%)
were married, more than half 99(53.2%) were house
wife, majority, 106(57%) were Muslim, 77(41.4%) were
Oromo by ethnicity and 18 (9.7%) were illiterate, nearly
half 88 (47.3%) had monthly income ranges 2500 to
5000 Ethiopian birr. Regarding babies 101 (54.3%) of
infants were males. Regarding age majority (48.8%) of
infant‟s age were 1 to 6. See Table1.

Table.1: Socio demographic characteristics of mother attending public health institutions in Dire Dawa city,
Eastern Ethiopia, 2018.
Socio demographic characteristics
Frequency
Percent
<=20
31
16.7
21-30
129
69.4
Age of mothers grouped
31-40
26
14.0
Total
186
100.0
Married
182
97.8
Divorced
3
1.6
Marital Status
Widowed
1
.5
Total
186
100.0
Oromo
77
41.4
Amhara
46
24.7
Somali
33
17.7
Ethnic Group
Tigre
12
7
Gurage
17
9.1
Total
186
100.0
Muslim
108
58.1
Orthodox Christian
66
35.5
Religion
Protestant
12
6.5
Total
186
100.0
House wife
99
53.2
Government employee
24
12.9
Occupation of mothers
Merchant
37
19.9
Others*
26
14.0
Total
186
100.0
Not attended school
18
9.7
primary school
60
32.3
Educational Level of
secondary school
64
34.4
Mother
more than secondary
44
23.7
Total
186
100.0
<=2500
64
34.4
2500-5000
88
47.3
Family monthly income
>5000
34
18.3
Total
186
100.0
*NGO, daily labour
2. Obstetric and Delivery History of respondents
Among all mothers 186(98.4%) of them had history of
ANC follow up at hospitals (48.6%) and health centers
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(50.3) while three(1.6%) mothers had no ANC follow up.
During ANC follow up majority (50.8%) of respondents
did not taken counseling on breast feeding and only 49.2
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%( 89) of them had taken counseling regarding breast
feeding. Majority of the respondents 59.7 %(111) were
multiparous and 40 %(75) were primiparous. Regarding
mode of delivery 75.3 %(140) of mothers gave delivery
through spontaneous vaginal delivery while the
remaining 24.7% were through caesarean delivery. Even

though 97.3% of delivery was at health institutions (72%
at hospitals, 25.3% at health centers) only 76.9% of
mother got counseling regarding breast feeding after
delivery and the remaining 23.1% didn‟t had any
counseling after delivery.

Table 5.2: Obstetric and delivery characteristics of mother attending public health institutions in Dire Dawa
city, eastern Ethiopia, Feb 2017.
Obstetric and Delivery characteristics
Frequency
Percent
Yes
183
98.4
ANC follow up
No
3
1.6
Total
186
100.0
Hospital
89
48.6
Place of ANC follow up
Health centers
94
51.4
Total
183
100.0
Yes
90
49.2
Counselling on breast feeding
No
93
50.8
during ANC
Total
183
100.0
Health centers
47
25.3
Hospital
134
72.0
Place of delivery
Home
5
2.7
Total
186
100.0
Spontaneous vaginal
140
75.3
delivery
Mode of delivery
Caesarean delivery
46
24.7
Total
186
100.0
Yes
143
76.9
Counselling on breast feeding
No
43
23.1
after delivery
Total
186
100.0
One
183
98.4
Number of babies delivered in
Two(twins)
3
1.6
last pregnancy
Total
186
100.0
2. Infant formula feeding practice
One hundred sixty five (88.7%) respondents had heard of
infant formula milk. The frequently cited source of
information were Peers, families and neighbourhoods
(79.4%) followed by health professionals (42.4%) and
radio and TV (2.4%) and others (3%).
The prevalence of infant formula feeding in infants‟ age
between 0 to 6 month was 21.5 %. One in every ten
infants (10.8%) first initiated feeding with infant formula
milk while76.9% with breast milk, 12.4% with plane
water, sugar solution and others. 32.5% of infants started
infant formula feeding with in the first day, 72.5% within
one week, and 80% within one month after delivery. The
main reason for the initiation of infant formula feeding
were my breast has no adequate milk(85%), followed by
my neonate was unable to breastfeed or has disease
(15%), caesarean delivery(12.5), I am out of home for
work(10%) and others(10%).

stopping infant formula feeding includes I had adequate
breast milk (61.5), my child was sick (23.1%) advice
from health professionals (7.7%) and others (7.7%).
60.5% of respondents do not know risk factor of infant
formula feeding to the infants but 16.8% of mothers
responds infant formula cause diarrhoea, 16.2% and
7.8% of mothers responds infant formula cause vomiting
and dry stool respectively.

Of those who started infant formula feeding 67.5 %[27] of
them continue to give infant formula milk while 32.5
%[13] stopped to give formula feeding. The reason for
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Table 3: Infant formula feeding practice of mother attending public health institutions in Dire Dawa city,
Eastern Ethiopia, Feb 2018.
Response
Frequency
Percent
Yes
165
88.7
Ever heard of Infant formula
No
21
11.3
milk
Total
186
100.0
Yes
40
21.5
Have you ever given Infant
formula milk for the index
No
146
78.5
baby
Total
186
100.0
My breast has no adequate milk
34
85
My neonate was unable to breastfeed or
6
15
has disease
Reason to start infant
formula feeding
caesarean Delivery
5
12.5
I am out of home for work
4
10
Other reasons
4
10
Yes
13
32.5
Have you stopped to give
infant formula feeding for
No
27
67.5
your baby
Total
40
100.0
My child was sick
3
23.1
Advice from health professionals
1
7.7
Reason for stopping infant
I had adequate breast milk
8
61.5
formula feeding
Others
1
7.7
Total
13
100.0
Don‟t know
101
60.5
Diarrhoea
28
16.8
Infection
14
8.4
Risk of infant formula
feeding
Vomiting
27
16.2
Dry Stool
13
7.8
Others
5
3

Figure 1: source of Infant formula feeding among mother attending public health institutions in Diredawa city,
Eastern Ethiopia, Feb 2018.
Factors affecting initiation of infant formula feeding
The bivariate logistic regression analysis showed that
initiation of infant formula feeding was associated with
occupational status, family income, counseling on breast
feeding during ANC follow up, mode of delivery, Time
of initiation of infant feeding, and source of information
about infant formula milk. From these variables, Family
income, Counselling on breast feeding during ANC
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follow up, Mode of delivery, source of information were
significantly and independently associated with initiation
of infant formula feeding in multiple logistic regression
analysis.
Mothers with family income more than 5000.00 birr per
month were 2.427 times [AOR: 2.427, 95% CI: 1.2724.630] more likely to initiate infant formula feeding than
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those who had less than 2500 birr monthly family
income. Mothers who had no Counselling on breast
feeding during ANC follow up were 3.29 times [AOR:
3.296, 95% CI: 1.272 - 8.542] more likely to initiate
infant formula feeding than those mothers who had
counselling. Women who delivered with caesarean
section had 3.38 times [AOR: 3.382, 95% CI: 1.1869.632]) more likely to initiate infant formula feeding as
compared with women delivered through spontaneous
vaginal delivery.

Mother who heard information from family, friends and
neighbours regarding infant formula milk had 3.47 times
(3.472[1.161-10.382] P=0.026) more likely to initiate
infant formula than other source of information, however
women whose source of information about infant
formula milk were health profession were 0.34 times
(AOR: 0.347, 95%CI: [0.126-0.955], P=0.04) less likely
to initiate infant formula feeding than those women
whose source of information were not health
professionals (Table 5 ).

Table 5: Logistic regression models showing the determinants of initiation of Infant formula feeding among
mother who attends public health institutions in Dire Dawa city, Eastern Ethiopia, 2018.
Initiation Infant formula feeding
logistic regression
Monthly family income
Yes
No
COR[95%CI]
P value
AOR[95%CI]
<=2500.00
6(9.4%)
58(90.6%)
1
2500.00-5000.00
17(19.3%)
71(80.7%)
9.66 [3.29-28.36]
0.00
0.99(0.78-7.44)p=0.06
2.42[1.27-4.63]
>5000.00
17(50.0%)
17(50.0%)
4.17[1.77-9.82]
0.001
P=0.007
Employment status
unemployed
14(14.1%)
85(85.9%)
1
employed
26(29.9%)
61(70.1%)
2.58[1.24-5.36]
0.01
1.41{.56-3.52] P>0.05
Counselling on breast feeding during ANC follow up
Yes
13(14.4%)
77(85.6%)
1
3.29[1.272-8.54]
No
27(29.0%)
66(71.0%)
2.42[1.15-5.07]
0.019
P=0.014
Mode of delivery
Spontaneous vaginal
17(12.1%)
123(87.9%)
1
delivery
3.38 [1.18-9.63]
Caesarean delivery
23(50.0%)
23(50.0%)
7.23[3.35-15.61]
0.000
P=0.022
Time of initiation of infant feeding
<=1 hour
18(15.1%)
101(84.9%)
1
1.12 [0.39-3.14]
> 1 hour
22(32.8%)
45(67.2%)
2.74[1.34-5.60]
.006
P0.056
Health professionals
0.34 [0.12-0.95]
Yes
29(41.4%)
41(58.6%)
0.18[0.084-0.40]
.000
P=0.04
No
11(11.6%)
84(88.4%)
1
Peers, families and neighbourhoods
3.47[1.16-10.38]
Yes
23(17.6%)
108(82.4%)
4.69(2.09-10.54)
.000
P=0.026
No
17(50.0%)
17(50.0%)
1
DISCUSSION
The economy of Dire Dawa city has grown rapidly in
recent years. The rise in living standards accompanying
the economic growth has led to a demand for improved
health care and in particular, the application of advanced
medical technologies. Infant feeding practices are
another part of the culture which has been influenced by
economic development. There is now widespread
promotion of infant formula and mothers are fascinated
by the prospect of a high-technology product which
promises much for their infants. On the other hand,
cultural beliefs are still strong and most mothers
commence breastfeeding, but they tend to combine this
with infant formula in the early months of their infants'
lives.
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This study is proposed to assess the prevalence & factors
associated with initiation of infant formula feeding
among women who attend public health institutions in
Diredawa city, Eastern Ethiopia. The findings of this
study indicated that the prevalence of initiation of infant
formula feeding among women who attend public health
institutions in Diredawa city was 21.5 % as compared
with prevalence of 12.4% in Gonder city[11], 57% in
Scotland[2], 88% in china[21] and 52.7% in Ghana[23] In
this study 10.8% of mothers had first introduced infant
formula into their infant‟s diet at birth this is less than a
research done in other areas like 30% in global survey
done by UNICEF[8], 70% in China, 38% in Scotland, and
23.6% in South Africa.[24] Even though the rate is lower
than developed countries which is probably due to
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change in economic status and social and cultural
differences between study subjects this is high as
compared to research done in Gonder.[11]
The principal reasons for initiation of infant formula
feeding were my breast has no adequate milk(85%),
followed by my neonate was unable to breastfeed or has
disease (15%), caesarean delivery(12.5), I am out of
home for work(10%). A similar study conducted in
Durham Region in 2009-2011 shows the Top Five
Reasons for Formula Introduction before Six Months,
include “Milk supply concerns/hungry baby”(39%) was
the most common reason for introducing formula before
six months, followed by baby/mother‟s medical
issues(16%) and latching difficulties(9%).[5] But a study
done in china the belief that 'the more or the quicker the
baby gained weight, the healthier the baby is' was the
main reason.This study shows that patients have a range
of reasons for initiation of infant formula feeding.
The study showed of those who started infant formula
feeding 67.5 % of them continue to give infant formula
milk while 32.5 %[13] stopped to give formula feeding.
The reason for stopping infant formula feeding includes I
had adequate breast milk (61.5), my child was sick
(23.1%) advice from health professionals (7.7%) but a
study done in South Africa showed that the most
common reasons why the mothers reported discontinuing
the infant formula included that the infant did not like the
taste (n = 8; 34.8%), it caused constipation in the infant
(n = 3; 13.0%) or it was too expensive (n = 3; 13.0%).[24]
Family income, counseling on breast feeding during
ANC follow up, mode of delivery and source of
information about infant formula milk had significant
association with initiation of infant formula feeding.
Based on the multivariate analysis mothers with family
income more than 5000.00 birr per month were more
likely to initiate infant formula feeding than family
income less than 5000.00 birr. This study is supported by
a research done in Canada on 2013.[33]
Another factor identified by current study was the
presence of ANC follow up does not affect infant feeding
practice rather counselling regarding breast feeding is
very important which is evidenced with mothers who had
no Counselling on breast feeding during ANC follow up
3.29 times more likely to initiate infant formula feeding
than those mothers who had Counselling on breast
feeding during ANC follow up. A study conducted in
England on 2012 showed that those intending to formula
feed were more likely to discuss feeding at an antenatal
check-up than those intending to breastfeed (81% and
75% respectively).[5]
Mode of delivery is another important factor identified
by this study which has significantly associated with
initiation of infant formula feeding. Women who
delivered with caesarean section had 3.38 times
(p=0.022) more likely to initiate infant formula feeding
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as compared with women delivered through spontaneous
vaginal delivery. The study conducted in Vietnam (OR:
2.94, 95% CI: 2.39-3.61)[45] and Brazil showed one of
the factors that influence infant formula feeding was
mode of delivery (vaginal delivery, 8.1% caesarean
delivery 15.4%).[32]
The other interesting finding in this study was that
mother who hear information from family peers and
neighbours regarding infant formula milk had 3.47 times
more likely to initiate infant formula than other source of
information, however women whose source of
information about infant formula milk were from health
profession were 0.347 times (P=0.04) were less likely to
initiate infant formula feeding than those women whose
source of information were not health professionals. The
reason could be information from health professionals
include both risk of infant formula milk and importance
of exclusive breast feeding. But information from peers
family and neighbours mainly didn‟t focus on risks of
infant formula milk which facilitate the initiation of
infant formula feeding. This is evidenced by 60.5% of
study population didn‟t know any risk associated with
infant formula feeding. But in contra-distinction to the
western countries particularly, the South Africa, Iowa,
and Oregon, where for instance, information from health
professionals is related to higher rates of initiation of
infant formula feeding, this is may be due to the nature
of advertisement which is associated with provision of
free formula milk sample to mothers which strongly
affect decision of mother on initiation of infant formula
feeding.[34, 35, 36, 37, 38]
Even though associations between maternal age,
education, residence (urban or rural), age of infant,
higher maternal education level and formula milk
introduction before six months were statistically
significant I other researches[13,32,33] this study doesn‟t
show significant association after multiple logistic
regression analysis but residence is not included in this
study since all of study population live in urban areas.
Limitation of the study
The findings may not be generalized to the women who
did not visit health institution.
By virtue, this study is expected to be prone for the
limitation of cross sectional survey or establishing causal
relationship is impossible and the wider confidence
interval observed with some variables may also indicate
inadequate sample size.
CONCLUSION
There is high prevalence of initiation of infant formula
feeding among mothers attending public health
institutions in Dire Dawa city. Lack of counselling
regarding breast feeding during ANC follow up, delivery
through caesarean section, increasing family income
were associated with increased in initiation of infant
formula feeding. Thus, design and implementation of
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community and facility based health education and
government to consider adopting stricter regulations and
enforcement for the marketing of infant formula which
will help resolve the current increasing infant formula
feeding prevalence in the city.

3.

4.

Abbreviations: SVD: Spontaneous vaginal delivery; CS:
Caesarean delivery.
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