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Abstract
Background: Improving breastfeeding practices does not always link to interventions relying only on improving
nutritional awareness and education but needs cultural and behavioral insights.

Aim: Our study provided educational intervention through the use of the social marketing (SM) approach
which was respectable to societal norms allowing more conscious choices by mothers to achieve the
maximum potential of physical growth of their infants. This study evaluated the effectiveness of the used
approach for improving breastfeeding practices and the physical growth of infants aged up to 2 years. 

Methods: A quasi-experimental intervention design with posttest-only control design was done along 3 years
duration with 24 months of intervention and follow up for motivating mothers’ voluntary behavioral change
towards breastfeeding promotion using SM principles: product, price, place, and promotion. The interventions
targeted 646 pregnant women in their last trimester and mothers of children up to 2 years in addition to 1454
women in their childbearing period.

Results: Most of the mothers showed increased awareness about the bene�ts of breastfeeding and became
interested in breastfeeding their children outside the house using the breastfeeding cover (Gawn). Early
breastfeeding initiation, exclusive breastfeeding (EBF) under 6 months, frequency of breastfeeding per day,
percentage of infants who continued breastfeeding till 2 years, were signi�cantly increased from 30%, 23 %,
56%, and 32% to 62 %, 47.3 %, 69 %, and 43.5 % respectively. With the attention of the nutritional educational
sessions three or more times, the majority of indicators had the most signi�cant improvement. The girls who
recorded underweight results compared to boys, were signi�cantly improved after the intervention (from 66.7 %
to 18.8%). At the same time, girls that were found to be obese before the intervention (15.4 %) became no
longer obese.

Conclusions: Nutritional interventions that are based on the use SM approach showed improvement for the
majority of the key performance indicators. Although they were doubled their value before the intervention yet
the majority were still modest (below 50 %). With sustained use of the SM approach, infants will achieve their
maximum potential for physical growth through providing economically disadvantaged mothers with
breastfeeding support.

Background
Breastfeeding is one of the foundations of child development, health, and survival. The World Health
Organization (WHO) recommends that breastfeeding has to be initiated within the �rst hour after birth, infants
have to be exclusively breastfed for the �rst 6 months; complementary foods have then be introduced, with
continued breastfeeding until 2 years of age or older (1).

Early and exclusive breastfeeding has been found to reduce all-cause and infection-related mortality by 45%;
such as diarrhea and respiratory infection also there is some evidence that it is linked to a reduction in the risk
of obesity and diabetes later in life (2, 3). Moreover, breastfeeding can prevent 823.000 child deaths every year,
making it arguably the most effective child mortality prevention intervention (4).



Page 4/30

Breastfeeding is directly linked to two of the United Nations Sustainable Development Goals (SDGs), SDG 2
and SDG 3, which focus on improved nutrition and maternal and child health, respectively and indirectly
improving breastfeeding practices will progress towards SDGs 4, 5, and 6 (breastfeeding impacts on
intelligence, enhancing economic and human capital development), as well as SDG 10 by reducing inequality
between the rich and poor (2, 4). Thus, there is a badly need to improve breastfeeding practice i.e. increase the
duration of exclusive breastfeeding to ensure universal coverage of this practice. Therefore, there is a
consensus agreement that exclusive breastfeeding is a priority area, with 50% global targets by 2025
increased to be at least 70% of children being exclusively breastfed till 6 months by 2030 (5).

Considering all of the suggestions and the well-documented health interests of breastfeeding, cognitive and
socioemotional development (6, 7, 8), In the Middle East, the number of mothers who particularly breastfeed
for six months is recorded to be 20.5% (9, 10). Meanwhile, the Egypt Demographic and Health Survey (EDHS)
showed that the rate of exclusive breastfeeding dropped from 70 % on 2008 (11) to a little more than 50 % on
2014 (12) for infants under three months of age. Again the 30 % of infants who were 4–5 months of age
during 2008 dropped to 13 % during 2014. At �rst glance, this indicates deterioration in such practice. Even
more, Egypt appears to be doing the same or even worse than the rate of EBF amongst developing countries,
demonstrating that Egypt is far from optimum. In Egypt, the understanding of why many mothers experienced
di�culties in maintaining exclusive breastfeeding till six months of life is still a gap (13)

Whereas, barriers continue to dominate women's good practices for breastfeeding, addressing any
encountered barriers, required besides the educational and promotional programs, supportive positive
environment to make healthy options available. To achieve successful breastfeeding overcoming di�culties
for optimal feeding practices, the World Health Organization (WHO) recommended breastfeeding counseling
(14–17). Provision of breastfeeding counseling could be achieved through different approaches, of which is
social marketing (SM). SM de�nes as the usage of marketing to design and apply programs to promote
socially bene�cial behavior change (18). The ability to achieve consistent changes in population behaviors
could be considered the most reliable assessment tool for the effectiveness of SM on public health promotion
(19).

The current study focused on improving breastfeeding practices by counseling mothers through the use of
social marketing principles. We aimed to appraise the e�ciency of the interventions executed to encourage
breastfeeding among economically disadvantaged families on early breastfeeding initiation rates (within one
hour of birth), duration rates till 2 years, rate of exclusive breastfeeding for 6 months with no water or herbal
�uids during the �rst 6 months.

Methods

2.1 Study Design
The study was an interventional evaluation study with before and after comparison conducted over three years
duration starting from Jan. 2017 till Jan. 2020. A quasi-experimental design with random selection and
posttest-only control design was done. Two villages were included in the study as intervention and control
villages. Two methodological approaches were used; the �rst was through comparing the conducted practices
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as a result of the intervention between the intervention villages with those who did not receive any intervention
in the non-intervention village. The second was through looking for the direct evidence: Assessing the change
of the breastfeeding practices as well as the growth before and after the interventions within the intervention
village which mean that the study group served as self-control.

2.2 Study setting and participants:

The intervention village: El Othmanyia village of El Mahala El Kobra district– Gharbyia governorate was
selected as the site of the project implementation. El Othmanyia village total women in the childbearing period
(19–45 years) were 2100. The control village was chosen as a matched group from a nearby adjacent control
village (Nemra el Basal village) with similar socioeconomic status.

The selected villages have powerful and active well organized community-based associations with on-ground
community health workers (CHWs) who were trained and serve as key players for the provision of the
motivational messages to the target groups.

2.3 Target groups:
2.3.1 Primary group (direct and indirect bene�ciaries)
The direct bene�ciaries included pregnant women in their third trimester to help them have the best start and
initiate their breastfeeding as soon as possible after birth, also mothers of newly born (0–6 months) and
mothers of infants aged 6 months to 2 years old. A total of 600 mothers of infants aged less than 2 years and
46 pregnant women were engaged in the interventional study as a direct bene�ciaries.

Women in their childbearing period were also targeted as indirect bene�ciaries (n = 1454). A total number of
2100 women, including women who intended to breastfeed their infants and those who did not and who
signed informed consent forms, were targeted. The age range of the women enrolled in the study was 19–45
years.

2.3.2 The secondary target group

People who in�uence mothers to breastfeed and those having a strong in�uence over women’s decisions
about feeding their infants. This group included the CHWs, who are healthcare providers (nurses and
physicians).

2.4 Phases of the study:

The study was conducted in phases; the �rst was the formative assessment research followed by the
interventions phase and ended by evaluation for measuring the outcome and impact.

2.4.1 Basis for sample size calculation during the assessment and evaluation phases (20, 21):

A sample size of 141 houses produced a two-sided 90% con�dence interval with a width equal to 0.100 when
the sample proportion for exclusive breastfeeding up to 6 months of age is 0.130 (12) which was rounded to
150 households. Houses were randomly selected out of houses of the direct bene�ciaries; those who have
pregnant women in their last trimester and/or mothers of infants 0–2 years were enrolled in the study. A total
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number of 200 women who were resident in these houses and who ful�lled the selection criteria were included
in the assessment and evaluation stages through a longitudinal study together with their infants up to 2 years.

2.4.2 Phase one; assessment phase:

Participant in-depth interviews and formative research were used to collect data from the bene�ciaries. The in-
depth interview focused on listening from the attending mothers about problems they met in their previous
breastfeeding experience and offering the best solution for each. Community consultation to help identify the
“Best practices”, those appropriate, convenient, and suitable with local culture, capabilities, and the physical
environment was also conducted. Meanwhile, the formative research was used to assess the current situation
of breastfeeding practices and identify the behaviors to be targeted, pricing, and the promotional messages.
The formative research also identi�ed the factors that in�uenced mothers’ decisions to breastfeed and those
that hinder or encouraging women to breastfeed as well as the spokespersons for promoting breastfeeding. All
practices were determined according to the designed pre-tested questionnaire.

2.4.3 Phase two; intervention phase:

The interventions included capacity building of the activities’ implementers (the secondary target group) by the
research team specialists from the National Research Center of Egypt which lasts for 4 months. The training
was directed to 7 CHWs; 5 nurses and 2 physicians of the rural health unit of the intervention village. So that
they became community educators delivering the right messages about proper breastfeeding practices to
caregivers. They were targeted by the educational toolkit developed by the related researchers which tailored
more speci�cally to their needs and respected their norms according to the �nding of the assessment phase.

Health education and counseling interventions targeted 646 of the direct bene�ciaries and 1454 women in
their childbearing period (indirect bene�ciaries) with a total no of 2100 women. The longitudinal interventions
followed over 646 mothers from early pregnancy throughout their infant’s second year of life.

Counseling sessions related to the importance, early initiation, continuation of mothers to successfully
breastfeed their infants and identifying the warning signs that need breastfeeding consultant intervention were
delivered along 12 months to target the primary bene�ciaries. For Each mother 10 messages were delivered
along 3 months; 3 messages were covered in the �rst session during the �rst month and 4 messages were
added and covered in the second session during the second month and 3 different messages were added
during the third session during the third month. Then, this is followed by repeating the same messages every 3
months. Accordingly, along 12 months implementation 4 rounds were conducted to cover delivering the
messages to all targeted participants. The �rst set of messages were attended by 646 pregnant women and
lactating mothers for children less than 2 years in addition to 1454 women in the childbearing period. The
second set of messages was attended by 406 mothers, 1392 women respectively, and the third by 313
mothers and 1306 women respectively. The activation process for the targeted primary and secondary groups
with follow up was conducted along 28 months.

Flow diagram of the educational interventions implementation process, messages, reach, engagement, tools,
giveaways and demonstrations used to disseminate motives to cause change, was illustrated in Fig. 1
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The interventions were based on the use of social marketing approach. This approach was based on using the
motives for successful breastfeeding practices and overcoming the detected obstacles and factors
contributing to declining of breastfeeding practices for improving breastfeeding practices along one years of
interventions for educating the targeted primary group.

2.4.3 Phase three; evaluation phase:

The end-of-study evaluation was done once the interventions had been completed through using a
participatory approach by CHWs under the supervision of the study team. To measure the intervention
effectiveness, mothers and their infants were assessed and evaluated by the same structured questionnaires
to test the breastfeeding practices and infants' growth before and after the interventions. Moreover, to measure
if mothers liked the activation process or not both the reach (�rst-time attendance) and the engagement (more
times of attendance). Measuring the reach and engagement was done for the direct primary group (the direct
bene�ciaries)

The key performance indicators (KPIs) to monitor the success of the interventions were:

Core indicators:

1. Early initiation of breastfeeding
2. Exclusive breastfeeding (EBF) under 6 months
3. Continued breastfeeding at 1 year
4. Continued breastfeeding at 2 years
5. Children ever breastfed
6. Predominant breastfeeding under 6 months
7. Bottle feeding
8. % Responsiveness to cues of hunger and satiety
The agreed de�nitions of the relevant Breastfeeding: the child has received breast milk (direct from the breast
or expressed). Exclusive breastfeeding: The infant has received only breast milk from his/her mother or a wet
nurse, or expressed breast milk, and no other liquids or solids with the exception of drops or syrups consisting
of vitamins, mineral supplements, or medicines (22) Predominant breastfeeding “allows” Oral Rehydration
Salts (ORS), vitamin and/or mineral supplements, ritual �uids, water and water-based drinks, and fruit juice.
Other liquids, including non-human milk and food-based �uids, are not allowed, and no semi-solid or solid
foods are allowed.

2.5 Social marketing (SM) approach:

Health education through using social marketing principles (18): The implementation of the market plan
focused on increasing the reach and engagement of mothers to have a profound impact and sustained
success of breastfeeding. The marketing plan included the following:

2.5.1 Target Behaviors (outcome)
1. Increase breastfeeding early initiation rates
2. Increase breastfeeding duration rates till 2 years
3. Increase rate of EBF under 6 months
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4. Increase general public support for breastfeeding practices
2.5.2 Product(s)
The Product is breastfeeding. The choice of breastfeeding bene�ts that has been emphasized was identi�ed
during formative research according to each targeted behavior.

The formative research indicated that the emotional bene�ts to the baby were emphasized more than the
health bene�ts be more in�uential with mothers.

2.5.3 Price

For addressing the price factor, the marketing plan focused on interventions to lower the identi�ed costs
(barriers to breastfeeding and Faulty beliefs) or make them more acceptable.

Encouragement of responsive feeding of mothers’ to their babies’ cues of hunger and satiety is free of charge.
The following guiding principles during breastfeeding were provided and all are free of charge; feed directly or
assisted, feed slowly and patiently, encourage feeding without forcing, avoid distractions while talking and
looking at the child.

Moreover, behavioral change through the SM approach was applied to overcome the identi�ed barriers through
teaching the health providers to increase the awareness and concern of the mothers of breastfeeding's
motives (bene�ts) and help mothers develop ways to lower the costs (barriers) most relevant to them
personally.

2.5.4 Place

The Place factor was addressed through using the governmental public health facilities (the village rural
health unit) and the village community-based associations to make these public settings more welcoming to
breastfeeding women. Moreover, nursing women were also reached at their homes through the CHWs.

Interventions to facilitate support for breastfeeding practices through professional training directed towards
nurses, physicians, and health workers at the rural health unit as well as the village community-based
association’s members so that they could discuss breastfeeding with family members and friends

2.5.5 Promotion and Motives:

The promotional messages targeted factors detected to motivate and deter from encouraging women to
breastfeed. The promotion messages used were out of the reported motives by ever breastfed mothers (190
mothers) that were expressed by more than half of the mothers; mainly: Save money, time, and effort, increase
the mother-baby bond, and boost the child's immunity. In addition reasons for not using the paci�er were also
added to the motives.

2.5.6 Slogan:

The slogan of promotion to breastfeeding “nurse me like a baby” was used for message distribution. Catchy,
innovative messages were developed on the basis of the detected motives and that was in line with the village



Page 9/30

local context and according to their cultural and behavioral insights. The messages were converted to posters
and cards.

The messages were from babies to their mothers “one thing I wanted to tell you, my mom, once I'm out nursing
me like a baby. Breastfeed me for the 1st 6 months, and don't give anything else before I'm 6 months, continue
breastfeeding me for up to two years. The only food I will love is the one coming from you. When you
breastfed me you will not only save money, time and effort but also increase my immunity and I feel you and
you feel me in your heart, please do not use the paci�er as it makes me vulnerable to infection. LOVE you,
mom."

2.5.7 Change support process:

Some tactic points were used to support the SM approach through:

• The village’s pediatricians were requested to encourage breastfeeding over other substitutes while providing
recommendations for the mothers as they are reported by mothers to be out of the in�uencers.

• Nurses were trained to help mothers on how to start and overcome the initial challenges of breastfeeding.

• distributing maternity messages for moms having android mobiles using WhatsApp application to provide
them with tips on breastfeeding

• Mothers were introduced to the competition, those who answer all questions regarding breastfeeding wins a
grand prize (breastfeeding pumper) and those who joined the competition received free breastfeeding covers

• To encourage mothers to breastfeed in public and increase breastfeeding times over non-breastfeeding times
in outdoor areas, the breastfed women were provided by the breastfeeding cover (gown) to encourage mothers
to breastfeed anywhere

• Mothers who shared their breastfeeding experience received breastfeeding covers as an incentive.

2.6 Methods:
A well-structured questionnaire was applied to the target groups through an interview to collect the nutritional
data. The Centers for Disease Control (CDC) Infant Feeding Practices Questionnaire (23) was used to measure
feeding practices throughout the �rst year of life. Food fed to the infant, including breast milk and infant
formula, patterns of breastfeeding, solid food intake, and other complementary foods and liquids were
recorded. Moreover, factors that may contribute to infant feeding practices and to breastfeeding success and
other issues (food allergies, experiences with breast pumps and paci�ers) were also investigated. As part of
the study, each mother received a number of self-report questionnaires at baseline, then monthly during a 1-
year follow-up after attending her three sessions.

Growth assessment was done for each infant aged less than 2 years twice (prior and after the interventions)
using anthropometric parameters as follow:

The researchers, who are biological anthropologists, took anthropometric measurements on the infants,
including weight, supine length, occipito-frontal circumference (head circumference HC), and mid-upper arm
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circumference (MUAC) on the left hand. A �exible, non-stretchable measuring tape was applied to assess
measurements to the nearest 0.1cm, following standardized research protocols and Quality control measures
elaborated for the World Health Organization Multicenter Growth Reference Report (24).

Each infant was examined by the Holtain Body Composition Analyzer. The presence of any metallic element
with or beside the participant should be avoided. The following parameters were derived : the percentage body
fat (Fat %: an estimate of the proportion of fat to the total body weight.), fat mass (FM: an estimate of the
fraction of the total body weight that is adipose tissue), fat free mass (FFM: an estimate of the fraction of the
total body weight that is not adipose tissue), Basal metabolic rate (BMR: to the setting of daily energy
requirements and scienti�c diet guidance) (25, 26) and Total Body Water (TBW: an estimate of the �uid
occupies intracellular and extracellular spaces, comprising about 0.6 L/kg (63.3%) of body mass) for
hydration assessment (27, 28).

Statistical methods

After data cleaning, all completed questionnaires were entered into the computer. Statistical analysis was done
by using the Statistical Package of Social Software program (SPSS), version 20. The data were summarized
using descriptive statistics where mean and standard deviation were used for quantitative variables. Number
and percentage were used for qualitative values. Before and after the intervention, related indices were
compared between the intervention and the control village with Pearson’s Chi-square test (χ2) and Z test (for
qualitative data) and with paired t-test (for continuous data between the pre and post interventions of growth
parameters). A P-Value less than or equal to 0.05 was considered statistically signi�cant

Results
After 28 months of the whole process of intervention, there was no one dropout regarding the targeted 200
mothers for assessment but with (25.9 %) drop out of infants. Sociodemographic characteristics of the direct
bene�ciaries between the intervention and the control villages were shown in table 1. The differences between
the characteristics of the participants within the two villages were not statistically signi�cant suggesting that
the participants within the two villages were balanced and comparable with each other. The age range of the
mothers in the intervention village (18–30 years) was slightly insigni�cantly higher than that of the control
village (20–30 years). The majority of mothers had middle school education; preparatory or secondary
education (62.0 % in the intervention village and 65.5 % in the control village). The majority were married
housewives and having an average of three children under 12 years old.

Table (1): Sociodemographic characteristics of the direct bene�ciaries between the intervention and the control
villages
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Sociodemographic data Intervention village

(n = 200)

Control village

(n = 200)

P value

Mother's age (years)      

Range 18–30 20–30  

Mean ± SD* 23.5 ± 5.3 24.5 ± 4.8 0.096

Mother Education n (%)      

Illiterate/ 21 (10.5%) 17(8.5.0%)  

Read and Write/ Primary 28 (14.0%) 32(16.0%)  

Preparatory 55 (27.5%) 71 (35.5%)  

Secondary 69 (34.5%) 60 (30.0%) 0.356

University 27 (13.5%) 20(10.0%)  

Mother Occupation n (%)      

Housewife 188 (94%) 177 (88.5%)  

Farmer 6 (3%) 10 (5 %)  

Worker 2 (1%) 6 (3%) 0.246

Professional 4 (2%) 7(3.5%)  

Marital status n (%)      

Married 194 (97%) 186 (93%)  

Widow 5 (2.5%) 9 (4.5%) 0.136

Divorced 1 (.5%) 5 (2.5%)  

Number of children in the house (< 12 years)      

Range 1–5 1–5 0.12

Mean ± SD* 2.8 ± 2 3.1 ± 1  

* t between means, the other x2.

Comparison of breastfeeding awareness, attitude, and practices indicators between the intervention and
control villages among the direct bene�ciaries, who are the mothers of infants till 2 years, was shown in Table
2. The results revealed that for all the studied indicators concerning awareness, attitude, and practices, the
intervention group performed signi�cantly better than those in the control group and before the intervention.
Table 2 showed also the effect of the interventions on both the predominant breastfeeding under 6 months
and those who are EBF; the formal one decreased signi�cantly to half from 46.0–18%. On the contrary, the
proportion of children at 2 years who were EBF raised from 23.0–47%. Continue breastfeeding during illness
was also signi�cantly increased after interventions from 77.9 % to 87.9 %.The initial assessment for the
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studied women revealed many faulty practices as the consumption of liquids, solids, semi-solid, or soft food
among children less than 6 months (46 %) and using the paci�er among children less than 2 years (72.0 %).
These faulty practices were signi�cantly corrected as a result of the interventions.

Table 2: Comparison of breastfeeding awareness, attitude and practices indicators between
intervention and control villages among the direct beneficiaries before and after intervention
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Indicators  Intervention village Control
village
N=200

P value of Z
test

Pre vs Post 
Intervention

P value of Z
test
Post

Intervention
vs Control

Pre-
intervention

N=200

Post-
intervention

N=200

Awareness Indicators

e of the meaning of exclusive
stfeeding

96(48.0) 148(74.0) 87(43.5) <0.001** <0.001**

e of the benefits of breastfeeding:
w 2 benefits
w ≥ 3 benefits

 
156(78.0)
44(22.0)

 
90(45.0)
110(55.0)

 
164(82.0)
36(18.0)

 
<0.001**

<0.001**

 
<0.001**

<0.001**

ue of X2                           <0.001a**              <0.001b**    

e of initiating breastfeeding
g the first hour of delivery

106(53.0) 164(82.0) 110(55.0) <0.001** <0.001**

e of the meaning of colostrum 166(83.0) 186(93.0) 157(78.5) <0.001** <0.001**

e of the benefits of colostrum

w 2 benefits
w ≥ 3 benefits

 
170(85.0)
30(15.0)

 
84(42.0)
116(58.0)

 
175(87.5)
25(12.5)

 
<0.001**

<0.001**

 
<0.001**

<0.001**

ue of X2                           <0.001a**              <0.001b**    

Attitude Indicators

tion of start weaning at age:
months 
months

 
76(38.0)
124(62.0)

 
14(7.0)
186(93.0)

 
82(41.0)
118(59.0)

 
<0.001**

<0.001**

 
<0.001**

<0.001**

ue of X2                <0.001a**              <0.001b**    

tion of continued breastfeeding:
year
and half years
rs

 
94(47.0)
40(20.0)
66(33.0)

 
60(30.0)
50(25.0) 
90(45.0)

 
114(57.0)
34(17.0)
52(26.0)

 
0.001**

0.230
0.014*

 
<0.001**

0.050
<0.001**

ue of X2                           0.002a**                <0.001b**    

  Practices Indicators
umption of liquids in the first day
ivery

126(63.0) 73(36.5) 129(64.5) <0.001** <0.001**

umption of liquids among children
@

69(46.0) 27(18.0) 56(37.3) <0.001** <0.001**

umption of solid, semi-solid or soft
mong children < 6m @:
onths 
months

 
 
33(22.0)
36(24.0)

 
 
5(3.3)
22(14.7)

 
 
30(20.0)
26(17.3)

 
 

<0.001**

0.040*

 
 

<0.001**

0.529

e of X2                            0.008a**                          0.002b**    
tfeeding and bottle feeding:
sive Breastfeeding
minant Breastfeeding
stfeeding & Fluids)
feeding
(Breastfeeding and Bottle

ng)

 
46(23.0)
92(46.0)
16(8.0)
46(23.0)

 
94(47.0)
36(18.0)
0(0.0)
70(35.0)

 
40(20.0)
74(37.0)
6(3.0)
80(40.0)

 
<0.001**

<0.001**

<0.001**

<0.004**

 
<0.001**

<0.001**

<0.001**

0.153

e of X2                <0.001a**              <0.001b**    



Page 14/30

tfeeding during illness :
nue breastfeeding
breastfeeding and bottle feeding
cial food

 
148(77.9)
42(22.1)

 
174(87.9)
24(12.1)

 
147(75.8)
47(24.2)

 
0.008**

0.008**

 
0.002**

0.002**

e of X2                            0.013a*                           0.002b**    
pacifier 144(72.0) 57(28.5) 134(67.0) <0.001** <0.001**

*significant < 0.05,    **highly significant < 0.01
a P value of X2 between before and after interventions,     b P value of X2 between after interventions and control
@ Out of children aged from 6m- < 2y: in village before interventions (n=150), in village after interventions (n=150), and in
control village (n=150),  Out of mothers ever breastfed: in village before interventions (n=190), in village after interventions
(n=198), and in control
 
As shown in Table 3, all targeted objectives as a result of the interventions were achieved regarding
breastfeeding initiation during the �rst hour of delivery, EBF under 6 months, frequency of BF per Day which
doubled their values at the baseline, except for continued breastfeeding till 2 years which showed some lag
behind achievement. Moreover, 56.0% of children from 0–2 years received breastfeeding when they got hungry
or on-demand and this percent signi�cantly raised to 69.0% as a result of the interventions with a signi�cant
difference from that of the control village for all indicators.
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Table 3
Target versus achievements of breastfeeding practices’ indicators among the direct bene�ciaries in the

intervention village before and after the intervention.
Indicators Intervention village Control

village

N = 200

P value of
Z test

Pre vs Post

Intervention

P value of
Z test

Post

Intervention

vs Control

Pre-
intervention
N = 200

Target
Objectives as
a result of the
interventions

Post-
intervention
N = 200

Breastfeeding
initiation
during the �rst
hour of
delivery

60(30.0) required to be
doubled to
reach 60–70
%

124(62.0) 92(46.0) 0.001** 0.001**

Exclusive
Breastfeeding
under 6
months@

46(23.0) required to be
doubled to
reach 46–50
%

71(47.3) 30(20.0) 0.001** 0.001**

Continued
breastfeeding
till:

One year

One and half
years

2 years

103(51.5)

33(16.5)

64(32.0)

Continued
breastfeeding
till 2 years
required to be
motivated to
reach 50%

65(32.5)

48(24.0)

87(43.5)

123(61.5)

27(13.5)

50(25.0)

< 0.001**

0.061

0.018*

< 0.001**

< 0.007**

< 0.001**

P value of X2 0.001a** 0.001b**    

Frequency of
Breastfeeding
per Day
(breastfeeding
when they get
hungry or on
demand)

112(56.0) required to be
motivated to
reach 65% − 
75%

138(69.0) 100(50.0) 0.003** 0.001**

Children Ever
Breastfed

190(95.0) Support
sustainability

198(99.0) 194(97.0) 0.009** 0.077

a P value between before and after interventions, b P value between after interventions and control

*signi�cant < 0.05, **highly signi�cant < 0.01

@ Out of children aged from 6m- < 2y: in village before interventions (n = 150), in village after interventions
(n = 150), and in control village (n = 150)

Table 4 presented the in�uence of mothers’ engagement in the interventions on the improvement of different
breastfeeding indicators. The majority of indicators showed signi�cant improvement with three or more time
attendance than those who attended once or two times. The impact of engagement for three times or more
was most obvious for the breastfeeding initiation (80.0 %) followed by the proportion of mothers who



Page 16/30

continued breastfeeding till 2 years (70.1%), EBF under 6 months (69.0 %), breastfeeding their infants when
they get hungry or on-demand (68.8 %).

 
Table 4

Impact of engagement in the interventions on breastfeeding practice among the direct bene�ciaries in the
intervention village before and after the intervention

Variables Two times
of
attendance

Three or more
times of
attendance

P
value

Breastfeeding initiation (n = 124): Proportion of children born
in the last 24 months who were put to the breast within one
hour of birth

24(19.4) 100(80.6) 0.001**

Exclusive Breastfeeding under 6 months (n = 71): Proportion
of infants 0–5 months of age who are fed exclusively with
breast milk @

22(31.0) 49(69.0) 0.001**

Continued breastfeeding till one year (n = 65) 40(61.5) 25(38.5) 0.004**

Continued breastfeeding till one and half years (n = 48) 34(70.8) 14(29.2) 0.001**

Continued breastfeeding till 2 years (n = 87) 26(29.9) 61(70.1) 0.001**

Frequency of Breastfeeding per Day (breastfeeding when they
gets hungry or on demand) (n = 138)

43(31.2) 95(68.8) 0.001**

*signi�cant < 0.05, **highly signi�cant < 0.01

Comparison of the growth indices among the children of direct bene�ciaries in the intervention village pre and
post-intervention were shown in table 5. At the initial assessment 234 infants aged 6–24 months (117 boys
and 117 girls) were targeted. After the intervention 180 infants aged 6–24 months (84 boys and 96 girls) were
evaluated, with 55.6 % of the infants involved in both the assessment and evaluation (50 boys and 50 girls).
Improvement was observed signi�cantly for the majority of the growth parameters as a result of the
interventions. Growth indices including weight-for-age Z score ( < − 2 SD) as an indicator for underweight,
weight-for-height Z score ( < − 2 SD) as an indicator for wasting; and weight-for-age Z score ( > + 2 SD) as an
indicator for overweight/ obesity, were presented in table 5. It was obvious that: before the intervention phase,
during the �rst 2 years of life, girls recorded to be underweight were higher than boys however, signi�cant
improvement as a result of interventions were observed. The same signi�cance recorded in the total sample.
Moreover, regarding weight-for-height Z score ( < − 2 SD) as an indicator for wasting, ( > + 2 SD) as an indicator
for overweight/obese: It was observed that after intervention wasting disappeared completely in both boys and
girls. The same results recorded for obesity in girls with a highly signi�cant difference (P = 0.000), but boys
showed insigni�cant improvement. For overweight, girls showed also insigni�cant improvement. Concerning
other growth parameters, it was noticed a highly signi�cant difference regarding MUAC as a result of the
intervention. Meanwhile, both the HC and MUAC were within the normal ranges before and after the
interventions. The body composition parameters showed signi�cant decrease in both FM and fat % and a
signi�cant increase in FFM, TBW, and BMR as a result of the intervention.
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Table (5): Comparison of growth indices between the children of direct bene�ciaries in the intervention village
pre and post the intervention

Growth indices Pre

(N = 117)

Post

(N = 84)

P

WAZ (Underweight)

Boy n (%) 12(10.3) 6 (7.1) 0.447

Girl n (%) 78 (66.7) 18 (18.8) 0.000

Total n (%) 90 (38.5) 24 (13.3) 0.000

WLZ (Wasting)

Boy n (%) 5(4.3) 0 (0.0) 0.55

Girl e n (%) 3 (2.7) 0 (0.0) 0.114

Total n (%) 8 (3.4) 0 (0.0) 0.012

WLZ (Overweight)

Boy n (%) 28(23.9) 30 (35.7) 0.069

Girl n (%) 28 (23.9) 18 (18.8) 0.363

Total n (%) 56 (23.9) 49 (26.7) 0.447

WLZ (Obese)

Boy n (%) 16(13.7) 6 (7.1) 0.144

Girl n (%) 18 (15.4) 0 (0) 0.000

Total n (%) 34 (14.5) 6 (3.3) 0.000

Body circumferences

HC (cm) Mean ± SD* 47.20 ± 4.29 48.68 ± 2.76 0.113

MUAC (cm) Mean ± SD*ψ 15.80 ± 2.97 18.77 ± 2.22 0.000**

Body composition parameters

TBW Mean ± SD* 8.44 ± 4.46 12.92 ± 4.30 0.001**

FFM Mean ± SD* 8.71 ± 4.41 11.09 ± 1.80 0.010*

FM Mean ± SD* 6.04 ± 7.33 3.10 ± 1.11 0.027*

Fat% Mean ± SD* 32.07 ± 19.7 21.75 ± 5.96 0.003**

BMR Mean ± SD* 2878.47 ± 504.67 3589.93 ± 628.56 0.000**

WAZ = Weight-for-age Z score ( < − 2 SD) as an indicator for underweight.
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WLZ = Weight-for- Length Z score ( < − 2 SD) as an indicator for wasting; ( > + 2 SD) as an indicator for
overweight/ obese.

 Normal range of HC ( -2 SD TO 2 SD) = 37.6–47.2, Median = 47.05

Ψ Normal range of MUAC ( -2 SD TO 2 SD) = 12.4–15.7, Median = 13.8

FM = fat mass, FFM = fat free mass, TBW = total body water, BMR = basal metabolic rate,

Discussion
The �rst 2 years of life are crucial as during this period, the body lays the foundation for the future growth and
development of a child. Any nutritional de�ciencies during this time can be manifested in the form of impaired
cognitive development, and physical growth (29, 30) compromised educational achievement, and ultimately
low economic productivity later in life (31). Furthermore, the role of breastfeeding in boosting child immunity
was evident and the weaknesses of eating habits decreased child immunity and considered as an entry point
to COVID-19 (32) and as a trigger for increasing phobia (33)

Optimization of breastfeeding practices could reduce high mortality rates in children younger than 5 years.
Enhancing breastfeeding practices is a worldwide concern that was included among the Millennium
Development Goals developed by the World Health Organization in the last decade (34, 35). Investing in
children's growth and development could theoretically drive the transformation endeavored for by 2030 under
SDG3, i.e. good �tness and wellbeing for all (36, 37).

The present study employed social marketing approach to reduce physical barriers to exclusive breastfeeding,
to be continued for infants up to two years of age, and to facilitate for the mothers to breastfeed in public and
making it easier, more convenient, and appropriate for all women. The current study was conducted in phases;
formative research was conducted to understand the motives and barriers for breastfeeding and detected
obstacles and factors contributing to the declining of breastfeeding practices.

The intervention phase aimed at altering behaviors with respect to social norms of the mothers; included
pregnant women and mothers of infants up to 2 years of age as direct bene�ciaries and women in their
childbearing period as indirect bene�ciaries. Initiating breastfeeding early within one hour of birth,
encouragement of breastfeeding exclusively for six months, and continuing for up to 24 months were also
among the goals of this phase. Moreover, encouragement of responsive feeding of mothers’ to their babies’
cues of hunger and satiety.

Breastfeeding judgments are in�uenced by a variety of variables, such as experience, perception, behaviors,
and motivation (35). Women received considerable encouragement by adopting positive mindset, which was
re�ected in their intentions and actions. When compared to pre-intervention and the control rural area,
knowledge of the nature of exclusive breastfeeding and that colostrum is the �rst breast milk that includes
antibodies to protect the infant from diseases increased dramatically after the intervention. Breastfeeding
initiation re�ected this increase in awareness and intuition. The intervention doubled the number of mothers
who began breastfeeding within the �rst hour of delivery and those who exclusively breastfed their infants for
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6 months. Increased understanding of behaviors related to breastfeeding practices was found to be assuring
factor for enhancing breastfeeding in Jordan, according to recent Eastern Mediterranean studies (35, 38).

Both early breastfeeding initiation and exclusive breastfeeding are common practices in some Arab countries
even without promotion interventions. For example, the prevalence in Abu Dhabi was 72.6 % for early
breastfeeding initiation and 42.0% for exclusive breastfeeding (38) and 55.9% of them had practiced EBF for
at least six months (39). These �gures are comparable to our �ndings which showed signi�cant improvement
after the interventions (from 30 % to 62.0 % for the early breastfeeding initiation and from 23–47.3% for EBF
less than 6 months). The World Health Organization considers early initiation of breastfeeding rates ranging
from 50%to 89% and exclusive breastfeeding rates above 60% as good and as global targets set to meet by
2030 (40). This indicates that the improvement in the percentage of early initiation of breastfeeding falls
within the category of WHO-recommended as good rate but we still have to work for that of EBF less than 6
months to reach the target or even beyond.

The low percentages for the performance of the previously mentioned two indicators done before the
intervention and in the control villages were due to cultural perceptions and misinformation. Cultural factors
were also reported by many studies in the Middle East countries; in which EBF’s primary barriers were women’s
perceptions of insu�cient breast-milk, beliefs about infant thirst, and need for water (41) or due to receiving
con�icting advice such as discouraging formula but encouraging herbal drinks (42). Meanwhile, in different
societies around the world women’s breastfeeding practices were commonly affected by others’ comments
resulting in introducing complementary foods before six months of age (42, 43).

Barriers can be highly variable across communities, contributing to local variation in EBF practices. Our study
reported the barriers behind not giving colostrum to babies after the birth. It was not only because of the lack
of awareness about the advantages of colostrum’s feeding but also because of some culture and beliefs. One
of these beliefs is that “women who delivered by cesarean section (CS), her breast milk got spoiled due to the
anesthesia and must not breastfeed except after 2 or 3 days”. This belief is enforced by most nurses and
hospital staff who encourage feeding the neonate glucose or arti�cial milk on the �rst day or sometimes
throughout the mother’s stay at the hospital.

Another belief is that “giving liquid to the babies less than 6 months is essential to relief baby colic and
constipation”. Out of the culture barriers reported by the mothers of the current study against EBF before the
interventions were “breastfeeding should be done only inside the home (no breastfeeding outdoors)”, “Good
breastfeeding depends on the size of the breast”, “Mothers should not breastfeed their children during the
night to save the milk for the day and for not to cause any stomach troubles for their babies”. The
improvement of these two indicators occurred after the intervention point out the success of the used SM
approach. Our study, through the use of SM, could have overcome the barriers against not giving colostrum to
babies after birth or to sustained EBF till 6 months of age.

Responsive feeding of mothers’ to their babies’ cues of hunger and satiety raised from 31.2 % to 68.8 % as a
result of this study interventions. This �gure was slightly lower than that reported by two others Egyptian
studies (44, 45) who reported three quarters and more mothers giving BF on demand. The currently reported
low percentage of responsive feeding of mothers’ to their babies’ cues of hunger and satiety before the
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interventions could be attributed to the same reasons they reported to be behind the option for not to Exclusive
breastfeed their infants under 6 months of age.

The current �ndings of the present study thus support the need for community-based interventions to
overcome the culture and local barriers. Moreover, the successful role of the community-based behavioral
change interventions in many health promotion programs were evident in Egypt; to overcome health barriers
for endemic diseases (46–52), for maternal health promotion (53, 54), child health promotion (55) and
improvement of sanitation practices (56 ).

Among the improved Indicators as a result of the interventions, but needs more attention about, is the intention
of continued breastfeeding till 2 years. Although it varied signi�cantly from its �gure before the intervention
(32 %) and versus that of the control village (25 %), yet continuation of breast feeding till 24 months was
sustained by less than half of the participants (45 %). Meanwhile, this �nding was more than that reported in
the United Arab Emirates (U.A.E.) by a recent study in which only 28.7 % of mothers were planning to continue
breastfeeding for the child ≥ 24 months (38).

The strong social support that was applied through the use of SM approach motivated not only the direct
bene�ciaries but also their mothers, mothers-in-law and their relatives. This support was one of the major
reasons behind the great improvement achieved for the majority of the indicators to more doubling its value
before the intervention. Moreover, the faulty practices as using the paci�er among infants less than 2 years,
consumption of liquids, solid, semi-solid or soft food among infants less than 6 months, and stopping
breastfeeding during illness were high initially (72 %, 46 % and 22.1 % respectively). However, as a result of
interventions, all these defective practices were signi�cantly corrected and their percentages lowered to be 28.5
%, 18 % and 12.1 % respectively. The use of a paci�er was found to be a predictor of early termination of EBF
at discharge (57–59). This �nding re�ects the importance of the use of SM approach during counseling and
education on BF practices in local communities.

In�uence of mothers’ engagement in the interventions’ attendance on the improvement of different BF
indicators was obvious for all the studied indicators and was comparable to the study done by (60) indicating
that knowledge plays an important role in deciding and making informed decisions regarding BF practices.

Anthropometry has become a practical tool for evaluating the nutritional status of populations, particularly of
children in developing countries. Nutritional status is the best indicator of the global well-being of children
(61). Z-scores have been used in the present study to assess growth in children. It is widely recognized as the
best method for analysis and presentation of anthropometric data (62). Feeding of infants with different milk
formulas and early introduction of solid foods were important factors of early life stages that favor the
development of obesity in children (63). In the �rst 1000 days of life, boys reported having a higher prevalence
of both wasting and stunting (64).

In the present study, before interventions, girls recorded underweight results over boys which disappeared and
signi�cantly improved as a result of the interventions. Discussion with the targeted mothers to detect motives
for change revealed that baby boy is considered a priority for feeding and nursing to make him strong and
healthy (63).
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This wrong cultural belief was targeted during the study interventions. A national study in Egypt for the
determinants of stunting reported the importance of breastfeeding to have normal weight children at their
school-age (32)

Wasting is an acute malnutrition condition and manifests when there is an absolute shortage of food (65).
The present study recognized well the critical importance of addressing wasting, where the low weight-for-
length Z score as an indicator for wasting was disappeared completely in both boys and girls as a result of the
intervention. This �nding is con�rmed by the highly signi�cant difference for MUAC values, as our study
followed the United Nations community-based approaches for improving coverage of the treatment of wasting
which includes the use of MUAC to aid in the timely identi�cation of severe acute malnutrition (66). Childhood
wasting requires urgent attention from policy-makers and program implementers to reduce and maintain its
percentage among young children at a level less than 5% to achieve the sixth goal of Global nutrition targets
2025 for improvements of their nutritional status (67).

During infancy, adipose tissue is growing by a combination of an increase in fat cell size (to a lesser extent)
and (above all) the number of these cells (68). The �rst 6 months of life are a critical window for adiposity
programming, which may have major implications for primary health care; Infants with a rapid increase in
FM% had a higher path of FM% and FM index during the �rst 2 years of life (69). The risk for adiposity and
cardiovascular diseases at age 21 years and beyond is associated with the rapid increase of weight detected
in early life (70).

Accurate measures of obesity require more detailed indicators of true health status such as FM, Fat Mass
percentage (FM %), and fat-free mass (FFM) (71). The current study focused on these body composition
measures. Few studies took these measurements into consideration, where infancy represents a critical period
of life (72). The current study revealed a signi�cant decrease in FM and fat % as a result of the intervention,
proving the considerable bene�ts of breastfeeding to infants.

Our present study showed a signi�cant increase in basal metabolic rate (BMR) which of course not only
because of the interventions related to the promotion for breastfeeding but also to the proper weaning and
counteracting against the detected feeding barriers through the SM approach. We have been ensured
appropriate quantity of food calories required for a healthy life to be provided to infants. In the body, FFM is
considered the metabolically active tissue. In the current study, there was a signi�cant increase in FFM as a
result of the intervention.

Conclusions And Recommendations
Application of the current study results will help in putting Egypt on the track to accomplish WHO global
nutrition targets by 2025. Our study intervention program made the mothers more aware of how to provide
adequate caring and feeding practices to their children’s e.g. exclusive breastfeeding or good quantity and
quality of complementary food. Through the use of the SM approach, the myths surrounding complementary
feeding and causing obesity or overweight were tackled. This was re�ected in obese girls who were improved
signi�cantly as evidenced by
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Weight-for- Length Z score (WLZ). In fact, breast milk, although has a high nutritive value, has also low caloric
value so, exclusive breastfeeding could be considered as the appropriate food to lower the risk for childhood
obesity.

The cultural aspect of the community has been concerned during this survey for breastfeeding practices
during the �rst two years of life. Current results can be considered as good indicators for the success of the
use of social marketing principles. This program must be continued on a wider scale in different communities
with similar contexts. Special interest should be directed to girls early in life even before being married, to give
them advice about good and healthy patterns of feeding lifestyle.

Strength Of The Study

This study took into consideration two core steps to make the use of social marketing impactful on promoting
breastfeeding practices and on infant growth. These two core steps were building evidence through gathering
and analyzing data in a scienti�cally appropriate way, measuring impact, evaluating the effect of the social
marketing, monitoring and evaluating its output, outcome, and impact.

Our social marketing plan responded to local needs, clari�ed how to act on the behavior pathway through
providing motives that worked as enablers contributing to the targeted behavior change goal to be then
translated into changes in the daily and regular practice of mothers

Limitation of the study

Di�culty in accessing infants 6–24 months in the control village resulted in limiting the measurements of the
growth indices for the infants within the control village.
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Figure 1

Flow diagram of the educational interventions implementation process, messages, reach, engagement, tools
and demonstrations used to disseminate motives to cause changes


