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ABSTRACT 

OF THE THESIS OF 

 

 

 

Aya Ahmad Chatila  for  Master of Science 

      Major:  Public Health Nutrition 

 

 

 

 

Title: Maternal Breastfeeding Exposure, Knowledge, Attitudes, Intentions, and 

Practices in Lebanon: Results from the Mina Cohort Study  

 

 

Background and Objective: Despite the importance of adequate breastfeeding during 

early life, its rates in Lebanon remain low. This study aims to examine the association 

of maternal exposure, knowledge, attitude, and intentions to breastfeeding during 

pregnancy with breastfeeding practices at 4 and 6 months postpartum among Lebanese 

women. 

 

Methods: Data for this study are derived from the Mother and Infant Nutrition 

Assessment (MINA) study, a longitudinal cohort study, conducted from 2015 to 2018 in 

Lebanon and Qatar. The data analyzed in this study focus on the Lebanese arm of the 

cohort, which took place in two hospitals (AUBMC and MGH). A total of 194 pregnant 

women were recruited in this study. The data were extracted from visits 1 (at the first 

trimester), 3 (at the third trimester), 4 (at 4 months postpartum), and 5 (at 6 months 

postpartum). It included 1) sociodemographic characteristics, 2) breastfeeding exposure, 

3) breastfeeding knowledge (Infant Feeding Knowledge Test), 4) breastfeeding attitude 

(Iowa Infant Feeding Attitude Scale), breastfeeding intention (Infant Feeding Intention 

Scale), and 5) breastfeeding practices (WHO definitions). Simple linear regressions 

were used to examine the determinants to the breastfeeding exposure, knowledge, 

attitude, and intention scores. Simple logistic regressions were used to determine the 

factors associated with breastfeeding initiation and exclusivity at 4 and 6 months. 

 

Results: Overall, participants had a high breastfeeding exposure score (2.8±0.5), good 

breastfeeding knowledge score (12.7±2.1), neutral breastfeeding attitude score 

(64.1±7.0), and strong breastfeeding intention score (13.2±3.6). After birth, 61% of the 

participants have initiated breastfeeding within less than one hour. Exclusive 

breastfeeding practices among the studied population were 41% at 4 months and 26% at 

6 months. Major gaps in knowledge and attitudes identified among the Lebanese 

mothers were related to the duration of breastmilk completeness, breastmilk adequacy, 

breastfeeding misconceptions, and concerns. Participants from MGH had significantly 

lower breastfeeding exposure [-0.2(-0.4,0.0)] and knowledge scores [-2.1(-2.9, -1.2)] 

than those from AUBMC. Breastfeeding knowledge was more prevalent among women 

with the following characteristics: older age [1.3(0.2,2.4)], higher maternal education 
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[1.9(0.8,3.0)], higher paternal education [1.7(0.8, 2.6)], maternal employment status 

[1.4(0.6, 2.2)], and higher-income individuals [2.2(0.8, 3.7)]. Participants who were not 

pregnant with their first child and had a household crowding index of greater than or 

equal to one person per room had significantly lower mean intention scores to exclusive 

breastfeeding by -1.3(-2.6,-0.0) and -1.67(-3.1,-0.3), respectively. Women who were 

residing in other districts than Beirut had a significantly higher mean breastfeeding 

intentions score by 2.0(0.0, 3.9) than those residing in other districts. There was a 

significant positive association between exclusive breastfeeding at 4 months with 

breastfeeding intentions [1.4(1.1, 1.7)]. Also, exclusive breastfeeding at 6 months was 

negatively associated with breastfeeding exposure [0.1(0.0, 0.7)].   

 

Conclusion: The findings from this study highlighted the gaps in knowledge and 

attitudes related to breastfeeding among lactating mothers in Lebanon. Considering 

these findings, it is recommended to develop context and culture-specific prenatal 

breastfeeding education, postnatal peer/professional support, and workplace support.  
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CHAPTER I 

INTRODUCTION 
 

Non-communicable diseases (NCDs), commonly known as chronic or lifestyle-

related diseases, are the leading cause of death worldwide, being responsible for two-

thirds of all deaths globally, with nearly 85% of these deaths occurring in low- and 

middle-income countries (Organization 2018). Most global deaths have been largely 

attributed to four main NCDs: cardiovascular diseases, diabetes, cancer, and chronic 

respiratory diseases (Rahim, Sibai et al. 2014). While it has been traditionally accepted 

that hereditary and adult lifestyle factors, including nutrition and physical activity, 

determine one’s risk of developing NCDs, recent emerging evidence points towards 

nutrition during the first 1,000 days of a child’s life starting from conception until 2 

years of age. “Fetal or metabolic programming” is the concept that links early-life 

exposure to adult diseases. The first 1,000 days of life is considered a critical period and 

exposures to certain factors might lead to permeant irreversible changes in organs, 

systems, and subsystems. These permanent changes will affect the organ's metabolic 

function and structure, which will limit the body’s ability to fight exposures (Kuh, Ben-

Shlomo et al. 2003). Scholars have identified the first 1,000 days as a “window of 

opportunity” to plan effective interventions aiming at preventing or delaying the onset 

of the development of NCDs (Kuh, Ben-Shlomo et al. 2003).  

Adequate breastfeeding (BF) and complementary feeding (CF) practices during the 

early-life period have been suggested to not only modulate growth and functional 

development of an infant or young child, but also modulate health and adult-onset of 
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NCDs namely obesity, type 2 diabetes, high blood pressure, and elevated blood lipids 

(Kelishadi and Farajian 2014, Grummer-Strawn and Rollins 2015).  Evidence shows 

that the lives of 820,000 infants and young children could be saved as a result of being 

breastfed optimally (Victora, Bahl et al. 2016). For this reason, offering breastmilk 

substitute (BMS) instead of breastmilk could jeopardize the health shield offered by 

proper breastfeeding in this important stage (Schwarzenberg and Georgieff 2018).  
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CHAPTER II 

LITERATURE REVIEW 
 

A. General Information about Breastmilk  

 

1. Stages of Lactation 

Lactation goes through multiple stages causing changes in the breastmilk 

composition. Colostrum, the first fluid to be produced from the mother to the infant, is 

rich in immunologic components such as secretory IgA, lactoferrin, leukocytes, and 

epidermal growth factor. (Kulski and Hartmann 1981, Castellote, Casillas et al. 2011). It 

also contains high levels of sodium, chloride, and magnesium, and low levels of lactose 

potassium and calcium (Kulski and Hartmann 1981). The transitional milk, which is the 

second stage of lactation, is similar in characteristics to colostrum and is produced from 

5 days to 6 weeks postpartum (Ballard and Morrow 2013). At 4 to 6 weeks postpartum 

the breastmilk becomes hindmilk, which is fully mature milk, with a lot of changes in 

its composition.  

 

2. Nutritional Components 

Breastmilk has unique and varied nutrient components- macronutrients and 

micronutrients, bioactive components, growth factors, and immunologic factors- that 

cannot be mimicked in formula synthesis (Ballard and Morrow 2013, Schwarzenberg 

and Georgieff 2018).  
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a. Macronutrient  

The macronutrient composition of human milk varies from mother to mother, 

stages of lactation, and maternal nutritional status. The macronutrient composition of 

mature/term milk is estimated to be approximately 65 to 70 kcal/dL for energy, 0.9 to 

1.2 g/dL for protein, 3.2 to 3.6 g/dL for fat, and 6.7 to 7.8 g/dL for lactose/carbohydrate 

(Ballard and Morrow 2013).  Macronutrient content of the human milk can vary 

between preterm and term milk- with preterm milk tending to be higher in protein and 

fat- and between the maternal characteristics- maternal body weight for height, protein 

intake, parity, the return of menstruation, and nursing frequency (Nommsen, Lovelady 

et al. 1991).  

b. Micronutrient  

The micronutrient content, of vitamins A, B1, B2, B6, B12, and iodine, in 

human milk, might vary depending on maternal diet and body stores (Ballard and 

Morrow 2013).  This might be due to the suboptimal intake of the maternal 

micronutrients from their diets and changes in body composition (Greer 2001). It is 

recommended that the mother continues vitamin/mineral supplementation during the 

lactation period to have adequate stores. On the contrary, certain nutrients cannot be 

transmitted from the mother to the child through human milk, and thus require to be 

supplemented to the infant. For this reason, the American Academy of Pediatrics 

recommends an injection of vitamin K- to avoid the hemorrhagic disease of the 

newborn- and supplementation of vitamin D (Greer 2001).   

c. Other Components  

In addition to having optimal nutritional components, breastmilk also contains 

numerous growth factors. Those growth factors have a wide variety of effects on the 
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infant's systems, subsystems, and organs. Human milk contains epidermal growth 

factors, neuronal growth factors, insulin-like growth factor, vascular endothelial growth 

factor, erythropoietin, and other factors for the growth and maturation of the intestinal 

tract, vasculature, nervous system, and endocrine system (Ballard and Morrow 2013). 

Human milk also offers protection against inflammation and infections, since it 

contains immunological factors. Those immunological factors include cells of human 

milk- macrophages, T cells, stem cells, lymphocytes, cytokines, chemokines, and 

acquired/innate factors. Those factors are responsible for transferring the protection and 

programming of different internal and external cells, communication between cells, and 

protection from infections (Ballard and Morrow 2013).   

 

B. Benefits of Breastfeeding  

Breastfeeding is considered the optimal nutrition and offers a lot of benefits 

when compared to formula feeding (FF). Continuous efforts have identified 

breastfeeding to be beneficial for the infant, mother, economy, and sustainability. 

This section will review the literature to identify the potential benefits of 

breastfeeding on multiple levels.  

 

1. Infant  

a. Infectious disease  

Breastfeeding offers some important benefits for the infant that are thought to be 

short-term, such as protection against infectious diseases. Breastfeeding can minimize 

the risk of multiple infectious diseases- diarrhea, respiratory tract infections, otitis 

media, other infections, and their related mortality (León-Cava, Lutter et al. 2002). This 
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is because breastfeeding requires minimal handling than formula feeding which 

minimizes the risk of contamination as a result of poor hygiene and sanitation (León-

Cava, Lutter et al. 2002, Isaacs 2005). A recent meta-analysis of studies conducted in 

developed countries showed that infants who were exclusively breastfed for at 4 

months, had 3 times fewer symptoms of severe respiratory tract infections than those 

who were formula-fed (Heinig and Dewey 1996). In addition to that, human milk 

contains immunologic and antibacterial properties, which makes it a strong agent to 

fight pathogens and eliminate exposures (León-Cava, Lutter et al. 2002, Isaacs 2005). 

b. Neurodevelopment  

Breastfeeding can have a great impact on intellectual and motor skill 

development in term and preterm newborns (Allen and Hector 2005). Although 

maternal intelligence was considered to be a confounding factor, breastfeeding still had 

a positive effect on the infant’s intelligence regardless of maternal intelligence (Heinig 

and Dewey 1996, Allen and Hector 2005).  

The mechanisms behind the association of breastmilk with neurological 

development are not well understood (León-Cava, Lutter et al. 2002); however, it can 

plausible biological explanations since breastmilk contains long-chain polyunsaturated 

fatty acids known to be important for brain growth and development. In addition to that, 

studies have reported that breastfeeding provides bonding between the mother and the 

child, which in turn may have developmental benefits for the infant (León-Cava, Lutter 

et al. 2002). 

c. Chronic disease  

The association of breastfeeding and the risk of development of NCDs in 

childhood and adulthood has been very well reviewed in the literature. Recent meta-
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analyses have indicated a short-term protective effect of breastfeeding against childhood 

obesity (Arenz, Rückerl et al. 2004). A cross-sectional study done in Lebanon has 

revealed that the odds of being overweight were reduced by 26% for every additional 

month of exclusive breastfeeding (Issa, Hobeika et al. 2019). In addition to that, this 

study also showed that exclusive breastfeeding can reduce respiratory affections (37% 

less wheezing and 27% less asthma) and gastrointestinal problems (26% less colic and 

16% less reflux) (Issa, Hobeika et al. 2019). Since childhood obesity is a risk factor in 

the development of obesity in adulthood and related morbidity, breastfeeding can 

prevent obesity in the long-term (Allen and Hector 2005). Breastfeeding can also have a 

protective effect against other diseases such as allergies, diabetes, hypertension, cancer, 

and Crohn's disease in adulthood (León-Cava, Lutter et al. 2002). 

 

2. Mother  

The benefits of breastfeeding can go beyond the infant, as many studies have 

proved that it is beneficial for the mother. The evidence indicates that breastfeeding can 

be protective against pre and postmenopausal breast cancer through a dose-response 

relationship (Allen and Hector 2005). This means that the longer duration of 

breastfeeding is associated with a lower risk of development of breast cancer. A 

systematic review has indicated that 12 months of breastfeeding can reduce the risk of 

developing breast cancer by 4.3% (Beral 2002). Evidence from cohort studies also 

showed that breastfeeding may protect against ovarian cancer (Labbok 2001). The 

mechanisms behind the protection against breast and ovarian cancer can be linked to the 

hormonal changes and the release of oxytocin that are associated with breastfeeding, 

which will help in contracting the uterus, expelling the placenta, reducing postpartum 
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bleeding, and reducing fertility (León-Cava, Lutter et al. 2002, Rea 2004). In addition to 

that, lactation can help to reduce the risk of rheumatoid arthritis, postpartum depression, 

increase postpartum weight loss, and mother-infant bonding (Allen and Hector 2005).  

 

3. Economy  

The benefits of breastfeeding go beyond health, as it was proven in the literature 

that breastfeeding can have a positive impact on the economy. Cost analysis has 

indicated that breastfeeding can reduce costs directly and indirectly (Allen and Hector 

2005). The direct costs include spending on health, medications, hospitalizations, infant 

formula, equipment, storage, and preparation, whereas the indirect costs long term 

increased productivity and higher intelligence. This can be supported by evidence from 

the Lancet Series for Breastfeeding, that breastfeeding can cause an economic gains of  

$302 billion/year as a result of increased productivity associated with higher 

intelligence (Victora, Bahl et al. 2016). Reviews done in the United States (US), United 

Kingdom (UK), Brazil, and urban China have indicated that breastfeeding can save up 

to $400 million annually due to reduced healthcare costs (Victora, Bahl et al. 2016).  

 

4. Environment  

Breastfeeding also has environmental benefits, as it is considered a natural and 

renewable source of food; whereas, formula feeding is detrimental to the environment 

due to several reasons.  (Health and Services 2011). First, the production of formula 

milk requires a lot of industrial equipment and machines that produce pollutants and 

chemical exposures. In addition to that, the powdered formula milk requires specific 

packaging, which might be deposited in landfills and requires transportation. For all the 
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previously mentioned reasons, breastfeeding is still considered more environmentally 

friendly and has minimal carbon footprint exposures, which will help to save global 

resources and energy 

 

C. Global and National Breastfeeding Rates 

Globally, the breastfeeding rates remain low, as it was estimated that the exclusive 

breastfeeding (EBF) rate is around 42% (Victora, Bahl et al. 2016). The rate is much 

lower in the Middle East and North African (MENA) with only 35% of the infants are 

being breastfed.  A significant difference is seen across countries, as evidence shows 

that breastfeeding is 50 % less in low- and middle-income countries than high income 

come (Victora, Bahl et al. 2016). Breastfeeding continuation is also on a decreasing 

pattern as it was shown that the breastfeeding rate has dropped by 30% for children 

aged 0-5 months (Victora, Bahl et al. 2016).  

Lebanon, a middle-income country in the Middle Eastern, has very low 

breastfeeding rates and is on a decreasing pattern. In 2008, EBF was 56% during the 

first month of age and dropped to 25% at four months of age (Al-Sahab, Tamim et al. 

2008). A similar decreasing pattern was seen in 2010, where breastfeeding of 1-month 

old infants is 40% and exclusive breastfeeding for up to 6 months is 14.8% (UNICEF 

2010, UNICEF 2013). Over 40% of Lebanese infants receive a combination of infant 

formula and breast milk during their first month of life (UNICEF 2010). A validation 

study in Lebanon have studied breastfeeding practices, the results showed that 

breastfeeding initiation within the recommendation was 77%, EBF at 1 month was 

46.5%, EBF at 3 months was 41.2%, and EBF at 6 months was 31.6% (Yehya, Tamim 

et al. 2017). In 2019, a cross-sectional study on infants have indicated that the mean age 
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for breastfeeding initiation was 2.7 days, exclusive breastfeeding was 3.23 months, and 

total breastfeeding was 10.38 months (Issa, Hobeika et al. 2019). The authors also noted 

that EBF rates at 6 months were 32% in the studied sample. On the contrary, a national 

study on toddlers in Lebanon has found that EBF was 46.5% at 1 month, 26.16% at 3 

months, and 6.5% at 6 months of age (Mattar, Hobeika et al. 2019). The results 

estimating the breastfeeding rates in Lebanon are controversial, with all rates being 

suboptimal, which increases the need to develop and implement interventions to address 

this public health issue.  

 

D. International Guidelines for Infant Feeding Practices  

1. Definitions 

The World Health Organization (WHO) Global Data Bank on breastfeeding defines 

breastfeeding into the following 1) “exclusive breastfeeding” when infants receive no 

other food or drinks, not even water, other than breastmilk (including expressed milk) 

and specific medications 2) “combined/mixed feeding” when infants receive breastmilk 

and formula milk 3) “bottle-feeding”  when infants receive formula milk only without 

any breastmilk (Organization 2011).   

2. Responses 

As a response to suboptimal infant feeding practices, the United Nations (UN) has 

adopted the “Convention on the Rights of the Child,” pointing out the importance of 

addressing optimal feeding practices for infants and young children. Global agencies 

and health organizations was been working on developing recommendations aiming at 

improving the global breastfeeding rates and addressing this public health problem.  The 
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WHO’s member states have endorsed a comprehensive implementation plan, which 

includes 6 global nutrition targets to be met in 2025, aiming at improving maternal, 

infant, and young child nutrition (Organization 2014).  The nutrition targets include 

policy briefs to improve the global rates of stunting, wasting, childhood 

overweight/obesity, breastfeeding, low birth weight, and maternal anemia. The policy 

brief for the fifth target aims to “increase the rate of exclusive breastfeeding in the first 

6 months up to at least 50%”. The purpose of this policy brief is to support, promote, 

and implement cost-effective interventions and policies to increase the global practice 

of exclusive breastfeeding. 

3. Recommendations  

The WHO has set several recommendations for breastfeeding initiation and 

continuation. These recommendations include initiation of breastfeeding within 1 hour 

of delivery, exclusive breastfeeding (EBF) for 6 months, and continuation of 

breastfeeding for two years of age or beyond (Organization 2019). For measuring infant 

feedings practices, the United States Agency for International Development (USAID) 

and WHO have developed the “Indicators for Assessing Infant and Young Child 

Feeding Practices”, which serve as a valid, reliable, and standardized tool to assess 

infant and young child feeding practices (USAID and WHO 2007).   

 

E. National Breastfeeding Response  

The Lebanese government and policymakers have been continuously working on 

the development of public policies to address the suboptimal breastfeeding rates. In 

2008, a new law (No. 47 of 11/12/2008) was issued and implemented, which was 
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related to the “Organizing the Marketing of Infant and Young Child Feeding Products 

and Tools” (Akik, Ghattas et al. 2015, Darjani and Berbari 2015). Law 47/2008 is like 

the “International Code of Marketing of Breastmilk Substitutes” (BMS), but with 

stricter regulations, which lead to the termination of the “Code”. This law includes the 

banning and marketing of BMS and FF for children between 0 to 3 years. Law 47 has 

been poorly implemented and enforced by the government, as the Ministry of Public 

Health (MoPH) has caught a well-known hospital in Lebanon and Philips Avent in 

violating this law and took specific actions accordingly (Akik, Ghattas et al. 2015).  

The “Baby-Friendly Hospital Initiative” (BFHI) has been also adopted by the 

Lebanese government to address breastfeeding during the hospital stay. The BFHI 

includes ten steps that focus on the training of healthcare providers, educating new 

mothers and rooming-in of the mother and child within the first 24 hours after delivery 

(BFHI 1991). However, there are some challenges and barriers that are present in the 

context, which hinders the effective implementation of this initiative. Some of those 

challenges could be related to the resistance at multiple levels- hospital administration, 

physicians, shortage in human resources and supplies, infrastructure and routine 

practices, financial incentives for hospitals and health professionals to market breast 

milk substitutes, and organizational cultures, and cultural barriers mothers face (Akik 

2014). 

In 2014, the maternity legislation was further modified and updated, which now 

gives the working mothers 10 weeks of paid leave, instead of 7 weeks (LawNo17 2014). 

Despite this extension of this legislation, concerns were raised from the Lebanese 
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working mothers related to the maternity leave duration being short, early return to 

work, and inadequate work schedule (Nabulsi 2011, Mattar, Hobeika et al. 2019). 

In 2018, the MoPH and UNICEF have developed the “National Policy for Infant 

and Young Child Feeding Practices in Lebanon” (UNICEF 2018). The purpose of this 

policy is to enhance the promotion, protection, and support of infant and young child 

feeding (IYCF) practices in Lebanon by using multiple initiatives, policies, laws, and 

regulations. There are ten policy statements in this document that focuses on the policy 

issues related to IYCF under normal circumstances and exceptionally difficult 

situations- such as for malnutrition, low birth weight, and in emergencies. It also 

focuses on supportive initiatives, including BFHI, Law 47/2008, Codex Alimentarius, 

and maternity leave legislation. Mother and childcare practices were also addressed in 

the national IYCF policy- 2018 document, as a specific policy statement addressed skin-

to-skin contact between the mother and child during delivery.  The combination of all 

previously established laws, initiatives, and policies provides a unified source of 

information for healthcare providers and breastfeeding mothers leading to more 

effective implementation to address the breastfeeding problem. However, these policy 

statements are very broad, as no specific action plans have been implemented, which 

hinders their use as a guide for practical application.  

 

F. Determinants of Breastfeeding in Lebanon  

Breastfeeding in Lebanon is still suboptimal, the reasons for that cannot only be 

linked to only one causal pathway but there are multi-level determinants are affecting 

this breastfeeding behavior.  
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The first level can be linked to personal factors, such as the infant-mother dyad 

which affects the breastfeeding choice of the women, (Akik, Ghattas et al. 2015). 

Differences in maternal characteristics and personal factors- such as maternal wealth, 

education, and occupation- could affect the breastfeeding decision. For example, 

mothers in the low- and middle-income countries tend to breastfeed less than mothers in 

high-income ones, which could be related to the differences in education and wealth 

among both groups. (Victora, Bahl et al. 2016). On the contrary, scholars have found 

that the differences within the country, such as living in rural areas and lower education 

has a positive effect on the rates of exclusive breastfeeding (Batal and Boulghaurjian 

2005). Longer breastfeeding duration was associated with sociodemographic factors- 

religion (Muslim), higher paternal education, mother’s health-related degree, natural 

deliveries, and behavioral factors such as caffeine and alcohol consumption (Mattar, 

Hobeika et al. 2019).  

In addition to that, the low BF rates in Lebanon were related to beliefs and concerns 

related to having inadequate amounts of milk, changes in the milk quality, and concerns 

for lack of infant’s satisfaction (Osman, El Zein et al. 2009).  A recent qualitative study 

in Lebanon, have explored the reasons for this low breastfeeding rate in Lebanon 

(Nabulsi 2011). The results revealed that the mothers had some concerns and 

misconceptions such as the negative effects of breastfeeding on their breasts (sag) and 

figure (gain weight) and that it might be painful and tiring. Another concern was related 

to having bad or harmful milk and lack of infant satisfaction.  

Maternal determination- such as maternal knowledge, attitudes, beliefs, and social 

networking, are the reasons affecting breastfeeding decisions (Nabulsi, Hamadeh et al. 
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2014).  A complex intervention was done in Lebanon, which consists of breastfeeding 

education/counseling, breastfeeding skills building, and lactation support (professional 

and peer/ lay support) (Nabulsi, Hamadeh et al. 2014). Such interventions are important 

as they help to improve the lactating mother’s knowledge, expectations, self-efficacy, 

and empowerment.  

Social support and networking are other breastfeeding barriers and influence 

breastfeeding decisions positively or negatively. Those determinants are beyond the 

individual factors and are present around the lactating mother. A support to this is the 

lack of assistance from the mother’s social networking as the breastfeeding mother 

views breastfeeding as a tiring task and no-one can assist her in feeding her infant, 

mainly the mother-in-law (Nabulsi 2011). In addition to that, breastfeeding needs 

instrumental support from others, and mothers conveyed that they need aid and services 

from their husbands and family members.    

Also, mothers find the perceptions of family and society to be important. The 

maternal concerns related to changes in the body shape and image and the way others 

see her (Nabulsi 2011). In addition to that, the lactating mother could be influenced by 

seeing other relative’s breastfeeding experiences.  The belief that the infant needs 

formula feeding in addition to breastmilk is highly present in the Lebanese culture and 

crosses from one generation to another.  

 

G. Theory of Planned Behavior  

A wide range of determinants to breastfeeding are present, which are leading to 

suboptimal breastfeeding initiation, duration, and exclusivity worldwide as well as in 
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Lebanon. Those determinants could be better understood using the theory of planned 

behavior (TPB) lens (Ajzen 1991).  

The TPB says that the attitudes, subjective norms, and perceived behavioral control, 

all influence and interact with the intentions which affect the individual's ability to 

perform the desired behavior (Ajzen 1991). (see Figure 1: The Theory of Planned 

Behavior Constructs). Each of the TPB constructs is explained in detail in the below 

section.  

 

Figure 1 The Theory of Planned Behavior Constructs 

 

1. Predicting Behavior: Intentions and Perceived Behavioral Control 

Intentions are defined as the motivational factors- willingness, effort, and ability- 

the individual has towards performing the desired behavior (Ajzen 1991). Intentions and 

behaviors are interdependent, meaning that high individual intentions are associated 

with a greater ability to engage and maintain the desired behavior. In addition to that, 

the behavioral intentions can be influenced by non-motivational factors- time, money, 

skills, and other resources- which are considered as the individual control to the 

Behavior
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engagement in a behavior. The TPB states that intentions, motivation, ability, and 

behavioral control influence the desired behavior achievement (Ajzen 1991).  

Perceived behavioral control (PBC), which is an important predictor of the behavior, 

is related to the individual’s ability to control the behavior. PBC is influenced by 

relations among beliefs, attitudes, intentions, and behavior. The behavioral intentions 

and PBC together directly affect behavioral achievement through two pathways. The 

first pathway is that by increasing the PBC the engagement in the desired behavior will 

be more successful without affecting the behavioral intentions. The second pathway is 

that the PBC can be used as a substitute for the actual control, which in turn leads to the 

behavior.  

1. Predicting Intentions: Attitude, Subjective Norms, and Perceived Behavioral 

Control 

The TPB states that the concepts of attitudes, subjective norms, and perceived 

behavioral control influence behavioral intentions. The theory defines attitude as the 

person’s evaluation of the behavior, which can be favorable and unfavorable factors. 

Subjective norms (SN) include the perceived social pressure and cultural beliefs that 

shape individual behaviors and decisions. The last construct is the PBC, which was 

explained earlier in the previous section. All the constructs of the TPB are interlinked, 

as high attitudes and subjective norms will have a greater favorable effect on the PBC 

leading to stronger individual's intentions to perform the desired behavior.  

 

H. Theory of Planned Behavior and Breastfeeding 

The TPB has been widely used to predict breastfeeding practices in different 

settings and contexts. A systematic review that pooled 30 observational studies, 



 

28 

 

conducted in the United States of America (USA), United Kingdom (UK), Hong Kong, 

Australia, Turkey, Japan, Canada, and Scotland, examined the association between the 

TPB constructs and self-efficacy framework to predict breastfeeding duration (Lau, Lok 

et al. 2018). Results presented in this study showed that high breastfeeding intentions 

and self-efficacy were associated with longer breastfeeding duration and greater 

maternal commitment to breastfeeding. Also, mothers who had high intentions to 

breastfeed at 3 months postpartum were more likely to continue exclusive breastfeeding 

to up to 6 months of age. High commitment to breastfeeding was caused due to positive 

breastfeeding experiences and exposures, which gave breastfeeding mothers a greater 

ability to overcome breastfeeding barriers. Results also showed that breastfeeding 

behavior was associated with positive maternal psychological factors such as higher 

confidence, enjoyment, competence, autonomy, and mother-to-infant attachment.  

A randomized controlled trial (RCT) conducted in China has examined 

breastfeeding practices at 3 days and 6 weeks postpartum among two groups- the 

intervention group, who received TPB based interventions, and the control group 

received, who received standard obstetric care (Zhu, Zhang et al. 2017). The results 

stated that overtime a significant increase in breastfeeding knowledge and attitude was 

seen in both groups, with the intervention group having greater knowledge than the 

control group. In the intervention group, breastfeeding SN increased at 3 days 

postpartum and decreased at 3 months postpartum. The perceived control to 

breastfeeding was significantly higher at 3 days postpartum in the intervention group 

than the control group; however, no significant difference was seen between both 

groups at 6 weeks postpartum. In addition to that, breastfeeding practices were higher in 

the intervention group than in the control group at 3 days and 6 weeks postpartum. The 
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results of this study prove the significant advantage of the TPB interventions on the 

successful promotion of breastfeeding among new mothers.  

A study done in the UK has investigated infant feeding intentions using the TPB, 

which aims at informing future interventions to address optimal breastfeeding practices 

(McMillan, Conner et al. 2009). Results showed that the participating mothers had 

positive breastfeeding attitudes, high PBC, and perceived subjective norms. They also 

found that maternal education seems to have a significant effect on breastfeeding 

intentions. Attitudes and PBC had a role in the mother’s decision to give her infant 

formula feeding, whereas, the SN did not have any impact on the mother’s choice 

towards the infant feeding practices. In addition to that, it was found that the PBC was 

not an important factor affecting the formula feeding practice, which is an important 

predictor of breastfeeding.    

 A study conducted in Scotland has examined the normative influences of social 

referents- woman’s partner, midwives/nurses, and others- on the new mothers’ 

decisions related to breastfeeding and bottle-feeding, using the TPB (Swanson and 

Power 2005). The researchers gathered from newly delivered mother’s information 

related to past infant feeding behavior, feeding intentions during birth, feeding behavior 

at baseline (during the hospital stay) and follow-up (after 6 weeks), and social cognition 

model components- behavioral beliefs, subjective norms, and perceived behavioral 

control. Results from the 203 participants showed that 60% of the mothers were 

breastfeeding, 38% bottle-feeding, and 2% combined feeding. In addition to that, 88% 

of the participated mothers had positive breastfeeding and bottle-feeding beliefs and 

were significant predictors of intentions. For predicting the feeding behavior, at baseline 

breastfeeding behavior was predicted by negative bottle-feeding beliefs and by positive 
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SN beliefs, whereas, at follow-up, bottle-feeding SN were significant predictors in this 

model. The breastfeeding mothers received great social support against breastfeeding, 

which was greater in breastfeeding mothers than for bottle-feeding, with the partners' 

and nurses/midwives' support being the most important. Social pressure was the greater 

influence to discontinue breastfeeding and begin with formula feeding.   

A cohort study conducted in Malaysia used the TPB to identify predictors of 

exclusive breastfeeding intention and the actual breastfeeding behavior (Ismail, Alina et 

al. 2016).  Results showed that women have identified 51% of the variance in exclusive 

breastfeeding intention, which was weak predictors of the TPB. Breastfeeding 

intentions and exclusive breastfeeding were also poor in the studied population. This 

might be because actual decisions cannot be made during pregnancy and that it is not a 

real and practical decision to be taken and continued for the next 6 months. The PBC 

and attitudes were the strongest predictors of breastfeeding intentions, while subjective 

norms did not have any effect due to their irrelevant effect in the studied context.  

A cross-sectional study done in Iran aimed to determine the determinants of 

exclusive breastfeeding using TPB. Results showed a significant effect between EBF 

and the father’s employment and education. In addition to that, subjective norms 

(p=0.007, r=-0.13) and intention (p=0.001, r=-0.39) had a significant negative effect on 

EBF, while attitudes and perceived behavioral control had no significant relationship 

with EBF behavior (p>0.05). This indicates the importance of the close social referents 

in supporting the mothers to continue breastfeeding behavior.  

A study done in Hong Kong has evaluated breastfeeding duration using the 

application of three TPB-based models (Dodgson, Henly et al. 2003). The participants 

were followed up until 12 months postpartum or until breastfeeding was discontinued. 
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Results showed that breastfeeding duration in the studied participants was short, with a 

mean duration of 12.65 weeks. In addition to that, breastfeeding continuation was also 

poor as 44 % of the mothers had discontinued breastfeeding after 4 weeks.  

In Bangladesh, researchers have examined factors association of exclusive 

breastfeeding intention during the third trimester of pregnancy in two rural sub-districts 

(Thomas, Elaine et al. 2015). Results, which were presented according to the TPB 

constructs, showed that 84 % of the women had EBF intention. The mean breastfeeding 

knowledge was 3.5, the attitude was 55.8, and self-efficacy was 25.6. A positive 

association was examined between BF counseling during pregnancy, parity, maternal 

literacy, and household wealth with higher positive breastfeeding knowledge, attitudes, 

and self-efficacy (P < 0.05). Knowledge was associated with EBF intention (OR 2.47, 

95 % CI 1.74, 3.51), attitudes toward EBF (OR 1.68, 95 % CI 1.31, 2.16), and self-

efficacy (OR 1.72, 95 % CI 1.23, 2.40) were independently associated with EBF 

intention in the model in which all three constructs were entered simultaneously.  

 

I. Exposure, Knowledge, Attitudes, and Intentions to Breastfeeding 

Consistent with the TPB, researchers have found a positive association between BF 

exposure and attitudes (Kavanagh, Lou et al. 2012). Interaction of exposure, knowledge, 

attitudes, and intentions to breastfeeding have been studied globally. 

 For this reason, multiple tools and scales have been developed to measure 

breastfeeding readiness in the desired populations (Grossman, Harter et al. 1991, Mora, 

Russell et al. 1999, Kavanagh, Lou et al. 2012). Those tools and scales have been 

adapted and validated in some countries to make them more context-specific and 

relevant (Mora, Russell et al. 1999, Dungy, McInnes et al. 2008, Charafeddine, Tamim 
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et al. 2016, Tamim, Ghandour et al. 2016, Yehya, Tamim et al. 2017, Cotelo, Movilla-

Fernández et al. 2018). 

The breastfeeding exposure scale includes information related to witnessing others 

breastfeed, being breastfed as an infant, knowing someone who has breastfed, which is a 

measure of external/surrounding factors, and prior experience to BF (Kavanagh, Lou et 

al. 2012). For the measurement of the individual knowledge about breastfeeding the 

“The Infant Feeding Knowledge Test” (BFK) was developed (Grossman, Harter et al. 

1991). Attitudes and intentions towards breastfeeding were measured using the “Iowa 

Infant Feeding Attitude Scale” (IIFAS) and “The Infant Feeding Intention Scale” (IFI), 

respectively (Mora, Russell et al. 1999, Yehya, Tamim et al. 2017).  

The study of breastfeeding knowledge, attitudes, intentions have been assessed on 

different groups- men, nonpregnant, pregnant women, and lactating women. This will 

help to view breastfeeding from multiple perspectives and to identify appropriate 

interventions to improve breastfeeding practices and public health.   

 

1. Breastfeeding Perceptions of Undergraduate Students  

A cross-sectional study in the USA aims to measure breastfeeding knowledge, 

attitudes, and prior exposure among undergraduate university students. Breastfeeding 

exposure and knowledge in a convenient sample was good. BF exposure results were 

divided into the following 61% were breastfed when they were young, 92 % knew 

someone who had breastfed, and 90.7 % having witnessed breastfeeding (Kavanagh, 

Lou et al. 2012). The association between BF exposure and intentions was the same for 

differences in sex, age, or major of the students (health-related or non-health-related). 

Breastfeeding attitudes were neutral, with a common misconception belief that 
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breastfeeding is painful, restrictive, and inconvenient, specifically for the working 

mother. Breastfeeding knowledge and attitude scoring was good and significantly 

positively correlated (r = 0.433, P < .01). When comparing gender, females had 

significantly higher breastfeeding knowledge and attitudes than males. In addition to 

that, students ≥ 20 years of age reported significantly higher overall breastfeeding 

attitude scores than those ≤ 19 years of age (81.07 vs 74.69, P = .002). Also, the female 

students showed low support for breastfeeding in public as they thought it is 

embarrassing and unacceptable. On the contrary, no significant difference was seen in 

the knowledge and attitude scores of students in health-related and non-health-related 

majors. Overall, most students have indicated that they will intend to breastfeed/support 

a partner to breastfeed in the future.  

A similar cross-sectional study was conducted in Malaysia but showed different 

results (Hamid and Yahya 2018). The mean breastfeeding knowledge and attitude 

scores were low, as they were 10.61±2.10 and 60.64± 5.02 respectively. While 

comparing gender using independent t-tests, young female undergraduate students had 

higher breastfeeding knowledge (P= < 0.001) and attitudes (P= <0.05) than males, 

which were consistent with the previous study. BF exposure scorings were high among 

both males and females, with a mean score of 2.55 and 2.74, respectively. Results from 

this study have found a significant positive correlation between breastfeeding 

knowledge, attitudes, and exposure to future intentions/support to breastfeeding among 

the sample population. 

Moving to our context, a cross-sectional study was conducted that aims to examine 

breastfeeding knowledge, attitude, and perceived behavior among female undergraduate 

students in Lebanon and Syria (Hamade, Naja et al. 2014). Results showed that the 
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participated undergraduate female students had an average breastfeeding knowledge 

level (mean score, 10.39 ± 2.09) and positive attitudes (mean score, 58.12 ± 6.49). The 

mean score for breastfeeding intention was 11.11 ± 3.38 and breastfeeding exposure 

2.67 ± 0.59, which was high. From the knowledge scale, the items that had low scores 

were information related to the maternal breastfeeding benefits, adequacy of milk 

supply, contraindications, and its suitability for working mothers. The results also 

highlighted the misconceptions and knowledge gaps, which were presented by the 

young females, as they showed concerns related to inadequate enough milk production, 

cannot continue breastfeeding when sick with the flu or cold, and cannot eat pizza and 

spicy foods while breastfeeding. The students in Lebanon and Syria perceived 

breastfeeding positively as a moment of joy and allowed greater bonding between the 

mother and the child. Almost 50% of the students showed concerns related to 

breastfeeding in public and believed that formula feeding is better for working mothers. 

While comparing between the two countries, participated students in Lebanon had a 

higher knowledge scoring than the students in Syria; on the contrary, Syrian students 

had higher attitude scoring than the Lebanese students. Students enrolled in health-

related majors had significantly higher knowledge scorings than the non-health-related 

majors. A conclusion of the results showed a significant association between 

breastfeeding intention with knowledge and attitude in Lebanon (β = 0.103 and β = 

0.230, respectively).  

2. Breastfeeding Perceptions of Women 

A study in Spain conducted a study on a sample of 297 women with an 

uncomplicated pregnancy, between 26 and 38 weeks of gestation, to examine maternal 

attitudes to breastfeeding using IIFAS and maternal practices at 6 weeks, 16 weeks, and 
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6 months (Cotelo, Movilla-Fernández et al. 2018). Results showed that the participated 

mothers had neutral breastfeeding attitude scores, with a mean score of 69.76 ± 7.75. 

Multiparous women were significantly associated with higher attitude scores 

(P=0.0034); while no significant difference in attitude scores was examined in marital 

status, age, education level, and occupation. Postpartum exclusive breastfeeding was 

56% at 6 weeks, 44% at 16 weeks, and 22% at 6 months, which were significantly 

associated with high IIFAS scores.  In addition to that, exclusive breastfeeding practices 

were higher among women who had high intentions to exclusively breastfeed while 

they were pregnant.  

In Glasgow, a low-income community, a study was conducted to examine infant 

feeding attitudes and knowledge among pregnant women and their social networks 

(Dungy, McInnes et al. 2008). The mean IIFAS score for the entire sample ranged from 

neutral to negative, with mothers having a significantly lower mean score than social 

network members (P = 0.001). A statistically significant association was established 

between positive BF attitudes, among mothers and their social networks, and 

breastfeeding at the hospital. A higher maternal IIFAS score was significantly 

associated with breastfeeding intentions and practices. Breastfeeding mothers had a 

negative attitude towards formula feeding as they thought that it is inconvenient and 

unhealthy. Results, for the mothers and their social networks, showed a positive attitude 

towards breastfeeding in public, as they believed that the lactating mothers should not 

be restricted in breastfeeding places.  

The objective of a study conducted in Japan was to describe the infant feeding 

practices, knowledge, and attitudes- using the IIFAS- related to breastfeeding at 18 

months postpartum (Inoue, Binns et al. 2013). Overall, the results showed that the 



 

36 

 

participated mothers had a neutral attitude towards breastfeeding. In addition to that, 

formula feeding received positive attitudes, as only 35% of the mothers believed that 

breastfed infants were healthier than formula-fed ones. Results also showed a significant 

positive association between high IIFAS scores and “any breastfeeding” postpartum 

(adjusted OR = 1.05, 95% CI = 1.02-1.08).  The authors highlighted the importance of 

providing Japanese mothers with prenatal breastfeeding education to increase their 

knowledge and attitudes towards optimal feeding practices.  

In the Kingdom of Saudi Arabia (KSA), a study was conducted to examine maternal 

knowledge, attitudes, and barriers to breastfeeding (Saied, Mohamed et al. 2013). The 

data were collected using a multi-component questionnaire which includes 1) The Socio-

demographic Data Questionnaire, 2) Iowa Infant Feeding Attitude Scale (IIFAS) 3) The 

Breastfeeding Knowledge Questionnaire, and 4) The Perceived Breast-Feeding Barriers 

Questionnaire. Results showed that 89% of the participants had neutral attitudes and only 

7% had a positive attitude to BF, with a mean attitude score of 60.6, ± 6.6 SD. The 

participants had a good BF knowledge, with a mean score of 12.4. Barriers to BF were 

divided into the following: 83% BF public places, 74% return to work, 61% insufficient 

milk production, 59% pain, and 52% due to poor prenatal and postpartum support. A 

significant positive correlation was examined between BF attitudes with older maternal 

age (r= 0.32), BF knowledge with longer duration (r=0.11), and BF attitudes with BF 

knowledge (r=0.71).      

In Lebanon, a study was conducted to measure the knowledge towards breastfeeding, 

using the BFK test, among pregnant women and support mothers (Tamim, Ghandour et 

al. 2016). Results showed that the mean BFK score was 11.4, which were grouped into 4 

categories poor (13%), fair (35%), good (29%), and very good (22%). In addition to that, 
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90 % knew that increase in milk supply with frequent breastfeeding, 92% breast milk 

being the best food for the newborn, and 96% that breastfeeding is contraindicated when 

women drink alcohol excessively; however, only 29.7% knew that getting enough wet 

diapers was an indicator for infant receiving adequate feeding. A significant positive 

association was examined between high BFK and older age, support mother, multiparity, 

advanced gestational age, having more children and/or who were BF, higher education, 

and higher monthly income. For measuring the attitudes towards BF, results from overall 

participants’ IIFAS scores were neutral ranging between 37 and 85 (Charafeddine, 

Tamim et al. 2016). A significant positive association was examined between high IIFAS 

scores with higher education, higher income, and the number of breastfed children; on 

the contrary, lower BF attitude scores were associated with age, employment status, and 

a high number of children. Higher BFK and IIFAS scores were found more among 

support mothers than pregnant women. Also, pregnant women participating in a clinical 

trial were contacted and asked to fill a questionnaire to measure breastfeeding intentions 

using IFI (Yehya, Tamim et al. 2017). In this study, the intervention group received 

breastfeeding promotion and support, while the control group received standard care. 

Results, for the intervention group, showed that the mean IFI scores were weak (12%), 

moderate (28%), strong (30%), and very strong (30%).  For this group, exclusive 

breastfeeding duration at 1 month was 64% and at 3 months was 40%. In the control 

group, lower IFI scores- 24% had very strong IFI scores- and exclusive breastfeeding 

durations- 46% EBF at 1 month, 41% at 3 months, and 31% at 6 months- were examined. 

In the intervention group, IFI scores were significantly correlated with EBF duration (r = 

.624; p = .001) and BF duration (r = .624; p = .001) whereas in the control group, IFI was 
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significantly correlated with BF attitudes (r = .390; p < .001) and previous BF experience 

(r = .237; p = .011).  

In addition to that, a group of researchers has conducted a randomized control trial 

that aims to examine the effect of a multi-component breastfeeding intervention on 

breastfeeding knowledge, attitudes, behavior, and practices until 6 months of age 

(Nabulsi, Tamim et al. 2019). Participants allocated in the intervention group received 

antenatal breastfeeding education, professional, and peer support whereas the ones who 

were randomly assigned in the control group received standardized care. Results 

showed no statistically significant difference for exclusive breastfeeding as it ranged 

between 28 in the control and 35% in the invention group. Receiving the multi-

component breastfeeding support, having a previous history of longer breastfeeding 

duration, and having fewer children were Positive predictors for exclusive breastfeeding 

at 6 months. At baseline, both groups had comparable breastfeeding knowledge and 

attitude scores were examined among both groups. However, the BFK scores were 

higher in the intervention (13.1) than the control (12.0) group, which was statistically 

significant between the groups at baseline and follow-up. The IIFAS for the intervention 

and the control groups at 6 months follow-up were 69.1 and 67.6 respectively. On the 

contrary to BFK, there was no statistical significance between the groups at baseline 

and follow-up scoring, indicating that both groups had similar breastfeeding attitudes 

and that the intervention was ineffective to influence breastfeeding attitudes among the 

studied sample. Lastly, a positive association was examined among exclusive 

breastfeeding for 6 months and positive breastfeeding knowledge, attitudes, and 

behavior. The results of this study highlight the importance of integrating multiple 



 

39 

 

interventions- breastfeeding education, professional support, and peer support- to 

support and promote breastfeeding among the Lebanese population.  
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CHAPTER III 

OBJECTIVES AND SPECIFIC AIMS 
 

 

This study aims to examine the association between maternal exposure, 

knowledge, attitude, and intentions to breastfeeding during pregnancy and breastfeeding 

practices to up until 6 months postpartum among Mother and Infant Nutrition 

Assessment (MINA) cohort participants.  

The detailed study objectives are to:    

 Examine maternal exposure, knowledge, attitude, and intentions to breastfeeding 

during pregnancy. 

 Examine the breastfeeding initiation at birth and infant feeding practices at 4 and 

6 months postpartum, according to the WHO definitions. 

 Explore sociodemographic, economic, and geographic determinants of 

breastfeeding exposure, knowledge, attitude, and intentions among the MINA 

participants. 

 Investigate the association between maternal exposure, knowledge, attitude, and 

intentions to breastfeeding with breastfeeding initiation, exclusive breastfeeding 

at 4 months, and 6 months.  

This study will identify the gaps leading to the low breastfeeding rate in Lebanon. It 

will also help to develop and plan interventions to address this public health issue.  
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CHAPTER IV 

MATERIALS AND METHODS 
 

 

A. Study design 

This study is part of the “Mother and Infant Nutrition Assessment (MINA) Cohort.” 

Briefly, the MINA study is a 3-year prospective cohort study conducted on mothers and 

their infants. The study was approved by the Institutional Review Board (IRB) at the 

American University of Beirut (Protocol ID: NUT. FN. 12). All eligible participants 

signed two copies of the informed consent (one copy for us and the other for the 

participant). (Appendix-Arabic Consent Form & English Consent Form). 

 

B. Study Population 

The MINA study randomly selected pregnant women attending obstetrics and 

gynecology clinics at different healthcare centers in Lebanon and Qatar. In Lebanon, 

Recruitments were done between November 2015 and March 2018 and took place at the 

American University of Beirut Medical Center (AUBMC) and Makassed General 

Hospital (MGH).  The potential participants were approached while they were in the 

waiting areas of the clinics in the above centers, and the study protocol was introduced.  

A total of 194 pregnant women in their first trimester have signed the consent form. 

Eligible participants were between 19-40 years of age, pregnant with a singleton- during 

the first trimester, and did not suffer from any chronic illness pre-conception.  All 

participants had Lebanese nationality or had been living in Lebanon for at least 5 years, 
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were residing in areas close to the centers, and did not plan on permanently leaving the 

country during the study time.   

On the contrary, pregnant women were excluded if they carried or had a history of 

carrying twins or multiple babies, chronic illness, or previously given birth to babies 

with physical or mental abnormalities (Appendix- Screening Sheet). 

 

C. Study Protocol  

Briefly, the MINA study is the first cohort study in the region to investigate the 

nutritional childhood exposures during the first 1000 days and to determine its 

association with growth patterns, obesity, and risk of developing NCDs later in life. 

[Detailed information on the MINA study can be found elsewhere (Naja, Nasreddine et 

al. 2016)]. In addition to that, at the end of the MINA study dietary guidelines will be 

produced to guide the Lebanese women about the optimal feeding patterns and ensure 

adequate nourishment. Participants enrolled in this study underwent a total of 9 visits- 3 

were during pregnancy and 6 post-delivery, during which they filled a multicomponent 

questionnaire (Appendix- Study Timeline).  

 

D. Study Focus 

In this study, we focused on the data collected from the MINA participants in 

Lebanon only. In addition to that, this study aims to focus on the variables related to 

breastfeeding and its determinants, which were taken from visits 1,2,3, 4, and 5 of the 

MINA Study (Presented in Figure1).  
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Figure 2 MINA Study Timeline and Study Focus (Red) 

 

Below is a detailed description of the main components of each visit.   

 

1. Visit 1 

All participants were approached in the waiting areas at their obstetrician-

gynecologist (OBGYN) clinic. Interested participants were introduced to the consent, 

which included the study design, objectives, ethical considerations, and addressed their 

questions and concerns. Participants who completed visit 1 were during their first 

trimester from 1-13 weeks of gestation.  

This report will focus on the following sections from visit 1:  

 

a. General Information about The Current Pregnancy   

This section includes variables related to family size, parity, and the number of 

children.  

b. Demographic and Socioeconomic Characteristics 

A total of 16 multiple choice questions were collected, which includes data 

related to maternal/paternal age (in years), an education level (grouped into up to high-

1st Trimester
2nd 

Trimester
3rd 

Trimester 
Birth 4 Months 6 Months 9 Months 

12 
Months 

18 
Months 

24 
Months
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school and university of higher), employment status (grouped into employed and 

housewife), and the expected maternity leave duration (grouped into 49 days-old 

legislation, 70 days-new legislation, and others- 3 months, do not know, or not planning 

to return to work). In addition to that, information related to the household’s number of 

rooms, number of individuals, crowding index (calculated based on household’s number 

of individuals/household’s number of rooms; grouped into <1 persons/room and ≥1 

persons/room), monthly income (grouped into low < 1,499,000 Lebanese Pounds 

(LBP), medium 1,500,000- 2,999,000 LBP, high ≥3,000,000 LBP and does not 

know/refused to answer), and area of residence (grouped into Beirut, Mount Lebanon, 

and other districts- South, Nabatiyeh, North, and Bekaa) were also collected.  

 

2. Visit 3 

Participants who completed this visit were during their third trimester- 27-42 

weeks of gestation. The questionnaire for this visit was completed in the waiting areas 

of the participants’ OBGYN clinics. The sections covered in this questionnaire are:  

 

a. Maternal Exposure, Knowledge, Attitude, and Intentions regarding Infant 

Feeding Practices  

 

i. Breastfeeding Exposure 

The breastfeeding exposure scale includes information related to whether or not the 

pregnant women have witnessed others breastfeed, being breastfed as a child, and 

knowing someone who has breastfed (Kavanagh, Lou et al. 2012).  
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Participants who answered “yes” were given a score of 1 and “no or unsure” were 

given a score of 0. The total breastfeeding exposure score was computed by summing 

the scores of the 3 questions to give a total score of 3, which can be classified into low 

breastfeeding exposure (0 – 1 score) and high breastfeeding exposure (2-3 scores) 

(Hamade, Naja et al. 2014).   

ii. Breastfeeding Knowledge  

For the measurement of the individual breastfeeding knowledge, the “The Infant 

Feeding Knowledge Test” (BFK) was adapted (Grossman, Harter et al. 1991). This test 

contains a total of 20 questions- 10 multiple-choice and 10 true–false. The BFK test has 

been originally developed in the United States of America and validated in a cohort 

study on a group of low-income and multiracial pregnant women. It also has a reliability 

of 0.54 and 0.63.  

In Lebanon, the BFK test had been adapted, translated from English to Arabic, 

and tested on a group of undergraduates and pregnant women (Hamade, Naja et al. 

2014, Tamim, Ghandour et al. 2016). After that, this scale has been validated to show 

that 16 items of the Arabic version of the BFK were found to be reliable (0.639) and 

valid with similar to the original/English version of this test (Tamim, Ghandour et al. 

2016).  

Participants who gave the “correct” or “wrong” answers were given a score of 1 

or 0, respectively. The total breastfeeding knowledge score was computed by summing 

the scores of all 20 questions to give a total score ranging from 0 to 20. Breastfeeding 

knowledge scores could be further classified into poor breastfeeding knowledge (a score 
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less than 9), fair knowledge (9 to 11), good knowledge (12 to 13), and very good 

knowledge (greater than 14) (Tamim, Ghandour et al. 2016).  

iii. Breastfeeding Attitudes 

Attitudes towards breastfeeding were measured using the “Iowa Infant Feeding 

Attitude Scale” (IIFAS). The IIFAS consists of 17 items with a five-point Likert scale 

that ranges from 1 (strongly disagree) to 5 (strongly agree). [Adapted from (Mora, 

Russell et al. 1999)]. However, 9 questions of the IIFAS were reversed coded as their 

scores ranged from 5 (strongly disagree) to 1 (strongly agree). The five-point Likert 

scales could be further grouped into the following three categories: disagree/positive 

towards formula feeding (scores 1 and 2), neutral (score 3), and agree/positive towards 

breastfeeding (scores 4 and 5). 

The English version of the IIFAS has also been adapted, translated to Arabic, 

and tested on a group of undergraduate students (Hamade, Naja et al. 2014, 

Charafeddine, Tamim et al. 2016). In Lebanon, the results from a validation study 

revealed that all 17 items of the Arabic version of the IIFAS were found to be reliable 

(0.640) and valid with similar to the original/English version of this test (Charafeddine, 

Tamim et al. 2016).  

The total breastfeeding attitude score was calculated by summing all IIFAS 

questions and then dividing it by 17. The total breastfeeding attitude scores can range 

from 17 to 85 and could be further classified as a strong positive attitude toward 

formula feeding (a score of 17-52), positive attitude toward formula feeding (a score of 

53-59), neutral attitude (a score of 60-75), positive attitude toward breastfeeding (a 
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score of 76-82), and strong positive attitude toward breastfeeding (a score of 83-85) 

(Charafeddine, Tamim et al. 2016).  

iv. Breastfeeding Intentions 

Breastfeeding intentions were measured using “The Infant Feeding Intention 

Scale” (IFI). The IFI scale consists of five infant feeding statements graded on a five-

point Likert scale ranging from 0 (very much disagree) to 4 (very much agree) [Adapted 

from (Nommsen-Rivers and Dewey 2009)]. One statement was reverse coded and was 

given a score of 4 (very much disagree) to 0 (very much agree). The scores were 

grouped into the following three categories: disagree/negative intentions towards 

breastfeeding (scores 0 and 1), unsure (score 2), and agree/positive intentions towards 

breastfeeding (scores 3 and 4).  

The first two statements measure the intention for breastfeeding initiation and 

the other statements measure the strength of intention to exclusively breastfeed to up to 

6 months. The IFI scale was translated to Arabic (Hamade, Naja et al. 2014, Yehya, 

Tamim et al. 2017) and was found to be reliable (0.86) and valid with similar to the 

original/English version of this test (Yehya, Tamim et al. 2017).  

Total breastfeeding intention scores were summing the average of the first two 

statements with the scores of the other three statements. The total IFI score ranges from 

0 to 16, which could be further classified into weak (a score of 0 to 7.5), fair (8 to 11.5), 

strong (12 to 15.5), very strong (equal to 16) (Yehya, Tamim et al. 2017). 
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3. Visit 4 

At this stage, participants had given birth and the child has reached 4 months of 

age. Data collection was located according to the mother’s convenience- either at her 

house or workplace.  

The sections from this visit will focus on: 

 

a. Infant Feeding Practices  

Information related to breastfeeding initiation was collected from the mother 

during this visit. The mother will be asked if she had ever breastfed the child and the 

time after the delivery of which the mother has initiated breastfeeding [grouped into ≤1 

hour and >1 hour- based on the WHO definitions and indicators (Organization 2007)].  

Infant feeding practices to up to 4 months of age were also determined by 

identifying if the infant had received exclusively breastfeeding or combined/mixed 

feeding [Classification was based on the WHO definitions and indicators (Organization 

2007)]. 

 

4. Visit 5 

After 2 months, the participated mothers completed the questionnaire for visit 5. 

At this stage, the child has reached 6 months of age, which determines that most of 

his/her feeding practices have been established. Data collection during this visit was like 

the previous visit as it also assessed the infant feeding practices of the child but to up to 

6 months.  
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E. Variables of Interest  

The variables that were used for the analysis of these results are presented in Table 

1. This table facilitates the identification of the visit number, variable type, and shows 

some details/descriptions for each variable.  

Table 1 List of variables for the analysis of the MINA study 

 

Variable Source/Visit Type Description 

Sociodemographic, Economic, and Geographic Factors 

Site of Recruitment Visit 1 Dichotomous AUMBC, MGH 

Maternal Age Visit 1 Continuous 

Question 27 

Numerical 

First Child  Visit 1  Dichotomous 

Questions 8 

Yes/No 

Number of Children Visit 1  Discrete 

Questions 10 

Numerical 

Number of 

Individuals in the 

Household 

Visit 1 Discrete 

Questions 37 

Numerical 

To calculate 

the 

Household’s 

Crowding 

Index 

Number of Rooms in 

Household 

Visit 1 Discrete Questions 38 

Numerical 

Maternal Education 

Level Visit 1  

Polytomous, 

Ordinal 

Question 28 

Did not go to school, 

Primary School, 

Intermediate School, 

Secondary School, 

Technical Diploma, 

University Degree, or 

Refused to Answer 

Health-Related 

Degree Visit 1  Dichotomous  

Question 29 

Yes/No 

Maternal 

Employment Status Visit 1  

Polytomous, 

Nominal  

Question 30 

Housewife, Full-time 

employee, Part-time 

employee, Self-employed, 

or Other 

Maternity Leave 

Duration Visit 1  

Polytomous, 

Ordinal 

Question 31 

After 49 days (about a 

month and a half), After 70 

days (about two and a half 
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months), Three months 

later, I do not know, or I do 

not intend to resume work 

Related to Husband Visit 1 Dichotomous 

Question 33  

Yes/No 

Father’s Education 

Level  Visit 1  

Polytomous, 

Ordinal 

Question 35 

Did not go to school, 

primary, intermediate, 

secondary school, technical 

diploma, university degree, 

or refused to answer 

Area of Residence Visit 1 

Polytomous, 

Nominal  

Question 32 

Beirut, Mount Lebanon, 

South, Nabatieh, North or 

Bekaa 

Monthly Household 

Income  Visit 1  

Polytomous, 

Ordinal 

Question 41 

Less than 600,000 L.L,  

600,001 - 999,999 L.L,  

1,000,000 - 1,499,000 L.L, 

1,500,000 - 1,999,000 L.L, 

2,000,000 - 2,499,000 L.L, 

2,500,000 - 2,999,000 L.L, 

3,000,000 L.L or more, I 

don't know/not sure, or I 

refused to answer 

 

Exposure, Knowledge, Attitudes, and Intentions to Breastfeeding 

Exposure to 

Breastfeeding  Visit 3 Dichotomous  

Questions 12-14 

Yes/No  

The Infant Feeding 

Knowledge Test Visit 3  Dichotomous 

Questions 15-24 

Yes/No  

 

Questions 25-34 

Multiple Choice Questions  

The Iowa Infant 

Feeding Attitude 

Scale Visit 3  

Polytomous,  

Ordinal  

Questions 37, 39, 41, 43, 46, 

47, 49, and 50 

Likert Scale: Strongly 

Disagree (1), Disagree (2), 

Neutral (3), Agree (4), or 

Strongly Agree (5) 

 

Questions 35, 36, 38, 40, 42, 

44, 45, 48, and 51 

Reversed Likert Scale: 

Strongly Disagree (5), 

Disagree (4), Neutral (3), 
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Agree (2), or Strongly 

Agree (1) 

The Infant Feeding 

Intentions (IFI) 

Scale Visit 3  

  

Polytomous,  

Ordinal 

Questions 52 

Reversed Likert Scale: Very 

Much Agree (0), Somewhat 

Agree (1), Unsure (2), 

Somewhat Disagree (3), or 

Very Much Disagree (4) 

 

Questions 53-56 

Likert Scale: Very Much 

Agree (4), Somewhat Agree 

(3), Unsure (2), Somewhat 

Disagree (1), or Very Much 

Disagree (0) 

Infant Feeding Practices 

Breastfeeding After 

Birth  Visit 4 Dichotomous  

Questions 12 

Yes/No 

Breastfeeding 

Initiation Visit 4 

Polytomous,  

Ordinal 

Questions 14 

Immediately (< 1 hour), 1 

hour, < 24 hours, or Days 

Infant Feeding 

Practices at 4 

Months Visit 4  

Polytomous,  

Ordinal 

 

Continuous 

Questions 15 

Exclusively breastfed: 

________ weeks or months, 

Mixed (breast & formula 

milk) fed: ________ weeks 

or months, or Exclusively 

formula fed: ________ 

weeks or months  

Infant Feeding 

Practices at 6 

Months Visit 5  

Polytomous,  

Ordinal 

 

Continuous 

Questions 10  

Exclusively breastfed: 

________ weeks or months, 

Mixed (breast & formula 

milk) fed: ________ weeks 

or months, or Exclusively 

formula fed: ________ 

weeks or months  

 

 

F. Statistical Analysis  

The received hard copy questionnaires were entered using Microsoft Access and 

then extracted to Excel spreadsheets. Descriptive statistics, including mean, standard 

deviation, proportion, and scoring were used to present: the 1) socio-demographic, 
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economic, and geographical characteristics of the MINA participants, 2) maternal 

exposure, knowledge, attitudes, and intentions towards breastfeeding, and 3) infant 

feeding practices at 4 and 6 months postpartum. Categorical variables were presented as 

number (percentage) and the continuous variables were presented as mean ± standard 

deviation. Linear univariate regression was conducted to determine the predictors for 

breastfeeding exposure, knowledge, attitude, and intention scores among the MINA 

cohort participants. Simple logistic regression analysis was conducted to calculate the 

OR and their corresponding 95% confidence intervals describing the associations 

among breastfeeding exposure, knowledge, attitude, and intention scores with three 

main dependent variables: early breastfeeding initiation, exclusive breastfeeding at 4 

months, and exclusive breastfeeding at 6 months. Statistical analyses were carried out 

using Statistical Package for Social Sciences (SPSS) software 25 (SPSS Inc., Chicago, 

IL). P-values less than 0.05 were considered statistically significant. 
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CHAPTER V 

RESULTS 

 

A. Sample Size 

Figure 2 represents the recruitment flow of the MINA cohort participants in this 

thesis study. Overall, 450 participants were approached and asked to participate in the 

study. Out of those, a total of 194 participants have agreed to participate and consented. 

The participants who have completed visit 1 and visit 3 were 169 and 135 respectively.  

Since breastfeeding exposure, knowledge, attitude, and intentions were the main 

outcomes of this study, participants who have completed visit 3 (N=135) were selected 

and included in the analysis of the results. As for the postpartum data, only 100 

participants have completed visits 4 and 5, thus infant feeding practices were 

determined from a subsample of the studied population due to loss to follow-up.  

 

  

Figure 3 Flow chart of the MINA cohort subjects’ recruitment 

  

Approached

450 participants

Consented 

194 participants 

Completed Visit 1 

169 participants 

Completed Visit 3

135 participants 

Completed Visits 4 & 5

100 participants 
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B. Study Characteristics 

Table 2 displays the socio-demographic, economic, and geographic distribution 

among the MINA participants in Lebanon. The participants were recruited from two 

well-known hospitals in Beirut- 75% from AUBMC and 25% from MGH. Around 37% 

of the participants were older than 30 years, 39% were between 25-29.9 years, and 

23.5% were younger than 25 years of age. More than 60% of the studied population 

were not expecting to have this pregnancy as their first child, as 58% had <2 children 

and 42% ≥2 children.   

A total of 103 (77%) participated mothers had a university degree or higher, out of 

which 22 (21.4%) were health-related. More mothers were employed (63%) than those 

who were housewives (37%). As for the maternity leave duration, 53% of the working 

mothers were expecting to return to work after 70 days postpartum. 68% of the fathers 

had a university degree or higher and the majority (97%) were employed.  More than 

half of the participants were residing in Beirut, 34.6% in Mount Lebanon, and 12.8% in 

the other districts. The household crowding index could be considered low as 74% of 

the households had a crowding index of <1 persons/room. The monthly household 

income of the studied population could be classified into the following: high (40%), 

medium (20%), and low (13.5%).   
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Table 2 Socio-demographic, economic, and geographic distribution among the MINA 

participants in Lebanon (Total= 135) 

Socio-Demographic, Economic, and 

Geographic Characteristics 

Total a † 

 

Site   

AUBMC 101(74.8) 

MGH 34(25.2) 

Maternal age (years)   

18-24.9 31(23.5) 

25-29.9 52(39.4) 

≥30 49 (37.1) 

First Child   

Yes  49 (37.1) 

No  83 (62.9) 

Number of Children  

<2 children  38(57.6) 

≥2 children 28(42.4) 

Crowding Index  

<1 persons/room 99(74.4) 

≥1 persons/room 34(25.6) 

Mother’s education level   

Up to high school  30(22.6) 

University or more 103(77.4) 

Health-Related Degree   

Yes  22(21.4) 

No 81(78.6) 

Mother’s Employment Status  

Housewife 49 (37.1) 

Employee 83 (62.9) 

Maternity Leave   

49 days (1.5 months- old legislation) 8(10.7) 

70 days (2.5 months- new legislation) 40(53.3) 

Otherb 27(36) 

Related to husband   

Yes  12(8.9) 

No  121(89.6) 

Father’s education level   

Up to high school  42(31.6) 

University or more 91(68.4) 

Father’s employment status  
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†Column total number of participants (n) may be different because of missing data. 
a Categorical variables are presented as n (%); continuous variables are presented as 

Mean±SE.  
b Other includes participants who answered maternity leave of 3 months, not planning to 

return to work, or do not know the maternity leave duration.  
c Other districts include participants who are residing in South, Nabatiyeh, North, and 

Bekaa. 

Abbreviations: AUBMC- American University of Beirut, MGH- Makassed General 

Hospital.  

 

 

 

C. Breastfeeding Exposure  

Overall, the mean breastfeeding exposure score was 2.8±0.5 (Table 3). After 

categorizing breastfeeding exposure scores, results showed that 97% of the participants 

had high exposure and only 3% had low exposure to breastfeeding. Moving forward, 

85.8% of the pregnant mothers were breastfed as a child, 95.6% knew someone who has 

breastfed, and 94.8% had witnessed a woman breastfeeding. 

  

Not working 5(3.7) 

Employee 129(96.3) 

Area of residence  

Beirut 70(52.6) 

Mount Lebanon 46(34.6) 

Other districts c 17(12.8) 

Monthly household income  

Low (< 1,499,000 LBP) 18(13.5) 

Medium (1,500,000- 2,999,000 LBP) 27(20.3) 

High (≥3,000,000 LBP) 53(39.8) 

Does not know/ Refused to Answer 35(26.3) 
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Table 3 Breastfeeding Exposure among the MINA participants in Lebanon (Total= 135) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a A score of 0 or 1 indicates low exposure to breastfeeding, and a score of 2 or 3 

indicates high exposure (Hamade et al 2014) 

 

 

 

D. Breastfeeding Knowledge 

Table 4 displays the percentage of women, in the MINA cohort, who provided 

correct answers on the 20-item infant breastfeeding knowledge questionnaire. The 

overall knowledge scores ranged between 7 and 18 with the mean score 12.7±2.1. Most 

of the high-scoring items on the knowledge scale were related to breastfeeding 

recommendations, benefits, contraindication, and disagreeing with certain 

concerns/misconceptions. Most pregnant mothers have answered questions 8, 11, 14, 

and 20 correctly, as they knew that “the more often you breastfeed, the more milk you 

will have for your baby” (91%), “the best food for a newborn baby is breast milk” 

(98.5%), “you shouldn’t try to breastfeed if you drink a lot of alcoholic beverages” 

(98.5%), and “breastfed babies need only breast milk for the first 4 to 6 months” (85%).  

Also, a high percentage of the participants knew that breastfeeding might have 

protective benefits to the infant- lower risks of allergies (88%) and infections (89%)- 

 Total 

Ever been breastfed  

Yes  115(85.8) 

No 19(14.2) 

Knows someone who has breastfed  

Yes  129(95.6) 

No 6(4.4) 

Ever witnessed a woman 

breastfeeding 

 

Yes  128(94.8) 

No 7(5.2) 

Exposure to breastfeedinga 2.8±0.5 

Low   5(3) 

High 130(97) 
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and mother- may get back to figure easier (83%) (questions 5, 9, and 17). In addition to 

that, working was not considered as a barrier to breastfeeding as 90% of the women 

have disagreed with the following statement “you shouldn’t try to breastfeed if you are 

planning to go back to work or school since you won’t be able to be with your baby for 

feedings” (question 7).  

On the contrary, low-scoring items on the knowledge scale were related to the 

duration for breastmilk completeness, breastmilk adequacy, breastfeeding 

misconceptions, and concerns. For example, only 36% of pregnant mothers knew that 

breast milk does not make up a complete diet for a baby for the first year (question 2). 

Similarly, 53.3% believed that “many women are not able to make enough milk to feed 

their baby” (question 10). More than 80% of the mothers said that “breastfeeding 

mothers should never eat pizza or other spicy foods and/or coffee, tea, or other drinks 

with caffeine because babies may get a bad reaction to them” (question 12) and that 

“after a baby loses weight following birth, he/she will probably gain it back faster if 

he/she is breastfed” (question 13). Moreover, 41% of the mothers stated that 

breastfeeding for the first time will cause sore nipples in the breastfeeding mother 

(question 15). In addition to that, 65% of the participants lacked knowledge of reliable 

indicators for adequate infant nutrition, having 6 or more wet diapers in 24 hours, and 

instead answered that they would rely on crying (42%) and suckling (22%) for 

identifying infant feeding satisfaction (question 16). Other gaps in breastfeeding 

knowledge were related to the common belief that a breastfeeding mother(‘s) will lack 

assistance in infant feedings (34%) (questions 18. a), find it difficult to breastfeed in 

public places (22%) (questions 18. c), breasts will sag (43%) (questions 19. a), or 

breasts will become larger after stopping breastfeeding (24%) (questions 19. b).  
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Table 4 Percentage of Women in the MINA Cohort Who Provided Correct Answers on 

the 20-Item Infant Breastfeeding Knowledge Questionnaire (total sample size= 134) 

 

The Infant Feeding Knowledge Testa 
n % 

1. Breastfeeding cuts down on the mother's bleeding after delivery 

True 

89 65.9 

2.Breast milk makes up a complete diet for a baby. No extras (food, 

vitamins, etc.) are needed until the baby is close to one year of age 

False 

49 36.3 

3. If your breasts are small, you might not have enough milk to feed 

the baby False 

120 88.9 

4. When a mother is sick with the flu or a bad cold, she can usually 

continue to breastfeed her baby True 

79 58.5 

5. Babies who are breastfed tend to get fewer allergies than babies 

who get formula True 

119 88.1 

6. The pill is the best way to keep from getting pregnant while you 

are breastfeeding False 

89 65.9 

7. You shouldn’t try to breastfeed if you are planning to go back to 

work or school since you won’t be able to be with your baby for 

feedings False 

122 90.4 

8. The more often you breastfeed, the more milk you will have for 

your baby True 

123 91.1 

9. Babies who are breastfed tend to get fewer infections than babies 

who get formula True 

120 88.9 

10. Many women are not able to make enough milk to feed their baby 

False 

63 46.7 

11. The best food for a newborn baby is: 

a. Breast milk  

b. Formula  

c. Breast milk and water  

133 98.5 

12. Because babies may get a bad reaction to certain foods, 

breastfeeding mothers should never eat: 

a. Pizza or other spicy foods  

b. Coffee, tea, or other drinks with caffeine  

c. All of the above  

d. None of these are correct  

22 16.5 

13. After a baby loses weight following birth, he/she will probably 

gain it back faster if: 

a. He/she is breastfed  

b. He/she is bottle-fed  

c. Neither is correct  

20 15 

14. You shouldn’t try to breastfeed if you: 131 98.5 
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a. Have twins 

b. Have a c-section 

c.  Drink a lot of alcoholic beverages  

15. Breastfeeding mothers’ nipples get sore if: 

a. The baby's feeding position is not right  

b. The mother has light-colored skin 

c. This is the first baby she has breastfed  

64 53.3 

16. When you breastfeed, the best way to tell if the baby is getting 

enough milk is by: 

a. He/she does not suck on his/her fist after he/she is done 

nursing  

b. He/she does not cry  

c. He/she has 6 or more wet diapers in 24 hours 

44 35.2 

17. When you breastfeed: 

a. You may get your figure back easier  

b. You nearly always gain weight  

c. You may feel weak when you feed your baby  

109 83.2 

18. If you breastfeed: 

a. No one else can help her with the baby since you have to feed 

him/her  

b. More of your time will be taken up by the baby than if you 

bottle-feed  

c. It will be very difficult to feed the baby in public places  

d. None of the above are correct  

37 31.1 

19. Breastfeeding will probably make: 

a. Your breasts sag  

b. Your breasts larger after you stop breastfeeding your baby   

c. No difference in the size or shape of your breasts  

41 33.1 

20. Breastfed babies need: 

a. Only breast milk for the first 4 to 6 months  

b. A bottle of formula every day or so  

c. Extra water on a daily basis   

113 85 

Breastfeeding Knowledge Score 12.7±2.1b 

 

a Breastfeeding Knowledge includes 10 Yes/No and 10 multiple-choice questions. The 

correct answer gets a score of 1 and the wrong answers get a score of 0. The sum of all 

answers will produce the breastfeeding knowledge score.  

b Overall participants had good breastfeeding knowledge. Classification based on a 

score less than 9 indicates poor breastfeeding knowledge, 9 to 11 indicates fair 

knowledge, 12 to 13 indicates good knowledge, and greater than 14 indicates very good 

knowledge (Tamim et al 2016) 
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E. Breastfeeding Attitude 

Attitude scores among the MINA cohort participants ranged between a 

minimum of 46 and a maximum of 81, with a neutral overall mean attitude score of 

64.1±7.0 (Table 5). Most of the participated mothers perceived breastfeeding to cause 

increased infant/mother bonding (96%) and to be ideal for infant feeding (98%) 

(questions 3 and 12). As for overfeeding, 57% of the participants believed that 

“formula-fed babies are more likely to be overfed than are breastfed babies” (question 

5). More than a quarter of the mothers agreed that “formula feeding is the better choice 

if the mother plans to work outside the home” (question 6). In addition to that, 55% of 

the participants disagreed that “women should not breastfeed in public places such as in 

restaurants” (question 8). While comparing breastmilk to formula feedings, 87% of the 

women agreed that it is more easily digested, 54% to be more convenient, and 98% said 

that it is less expensive (questions 13, 15, and 16). On the contrary, 88% of the women 

perceived that “formula is as healthy for an infant as breast milk” (question 14). 

Occasional alcohol intake was considered as a maternal dietary restriction since 73% of 

the mothers perceived it as a barrier to continue breastfeeding (question 17). 
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Table 5 Breastfeeding attitude during the third trimester among the MINA Cohort Participants (total sample size= 134) 

 

The Iowa Infant Feeding Attitude Scale a  

Mean±SD 

 

Agree  

 

 Neutral  

 

Disagree 

1. The nutritional benefits of breast milk last only until the 

baby is weaned from breast milk b 

3.2±1.5 56(41.8) 14(10.4) 64(47.8) 

2. Formula-feeding is more convenient than breastfeeding b 3.8±1.4 34(25.4) 3(2.2) 97(72.4) 

3. Breastfeeding increases mother/ infant bonding 4.7±0.7 129(96.3) 1(0.7) 4(3) 

4. Breast milk is lacking in iron b 3.7±1.2 24(17.9) 28(20.9) 82(61.2) 

5. Formula fed babies are more likely to be overfed than are 

breastfed babies 

3.5±1.3 76(57.1) 25(18.8) 32(24.1) 

6. Formula feeding is the better choice if the mother plans to 

work outside the home b 

3.5±1.4 36(26.9) 10(7.5) 88(65.7) 

7. Mothers who formula feed miss one of the great joys of 

motherhood 

3.9±1.3 101(75.9) 10(7.5) 22(16.5) 

8. Women should not breastfeed in public places such as in 

restaurants b 

3.3±1.4 47(35.1) 14(10.4) 73(54.5) 

9. Babies fed breast milk are healthier than babies who are 

fed formula  

4.0±1.1 101(75.4) 15(11.2) 18(13.4) 

10. Breastfed babies are more likely to be overfed than 

formula fed babies b 

3.5±1.3 34(25.4) 27(20.1) 73(54.5) 

11. Fathers feel left out if a mother breastfeeds b 3.6±1.2 30(22.4) 13(9.7) 91(67.9) 
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12. Breast milk is the ideal food for babies 4.8±0.5 131(97.8) 3(2.2) 0(0) 

13. Breast milk is more easily digested than formula 4.3±0.9 116(86.6) 13(9.7) 5(3.7) 

14. Formula is as healthy for an infant as breast milk b 4.4±0.9 9(6.8) 7(5.3) 117(88.0) 

15. Breastfeeding is more convenient than formula feeding 3.3±1.5 72(53.7) 11(8.2) 51(38.1) 

16. Breast milk is less expensive than formula 4.7±0.6 131(97.8) 2(1.5) 1(0.7) 

17. A mother who occasionally drinks alcohol should not 

breastfeed her baby b 

2.1±1.3 97(72.9) 12(9.0) 24(18.0) 

Total  64.1±7.0c 72(53.8) 12(9.1) 50(37.0) 

 

a Attitude scale includes statements of a 5-point Likert-type scale ranging from 1 (strongly disagree) to 5 (strongly agree). Attitude scores 

can range from 17 to 85 (Iowa Infant Feeding Attitude Scale). These scores were grouped into the following three categories: 

disagree/positive towards formula feeding (scores1and2), neutral (score3), and agree/positive towards breastfeeding (scores 4 and 5).  
b This was reversed when calculating the score.  
c Overall participants had a neutral breastfeeding attitude. Classification based on a score of 17-52 indicates a strong positive attitude 

toward formula feeding, 53-59 indicates positive attitude toward formula feeding, 60-75 indicates neutral attitude, 76-82 positive attitude 

toward breastfeeding, and 83-85 strong positive attitude toward breastfeeding. (Charafeddine et al, 2016) 
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A. Breastfeeding Intention 

Table 6 presents breastfeeding intention scores during the third trimester among 

the MINA cohort participants. Breastfeeding intention scores ranged between 2 and 16 

in the studied sample, with a mean score of 13.2±3.6, which indicates strong intentions 

for breastfeeding. Many of the participants (94%) agreed that “I am planning to at least 

give breastfeeding a try” (question 2). The intentions to exclusive breastfeeding 

continuation dropped from 87% to 56% during the first 6 months of age (questions 3, 4, 

and 5).  
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Table 6 Breastfeeding intentions during the third trimester among the MINA Cohort Participants (total sample size=134) 

 

The Infant Feeding Intentions (IFI) Scale a 
 

Mean±SD Agree Unsure Disagree 

1. I am planning to only formula feed my baby (I will not breastfeed at all) b  3.8±0.7 4(3.0) 5(3.7) 125(93.3) 

2. I am planning to at least give breastfeeding a try 3.8±0.8 126(94.0) 2(1.5) 6(4.5) 

3. When my baby is 1 month old, I will be breastfeeding without using any 

formula or other milk 

3.6±1.1 116(86.6) 6(4.5) 12(9.0) 

4. When my baby is 3 months old, I will be breastfeeding without using any 

formula or other milk 

3.1±1.4 96(71.6) 16(11.9) 22(16.4) 

5. When my baby is 6 months old, I will be breastfeeding without using any 

formula or other milk 

2.7±1.5 75(56.0) 28(20.9) 31(23.1) 

Total  13.2±3.6c 104(77.8) 14(10.6) 49(36.6) 
 

a Intention scale includes statements of a 5-point Likert-type scale ranging from 0 (very much disagree) to 4 (very much agree). Intention 

scores can range from 0 to 16 (The Infant Feeding Intentions Scale). These scores were grouped into the following three categories: 

disagree/negative intentions towards breastfeeding (scores 0 and 1), unsure (score 2), and agree/positive intentions towards breastfeeding 

(scores 3 and 4).  
b This was reversed when calculating the score.  
c   Overall participants had strong breastfeeding intention. Classification based on: A score of 0 to 7.5 indicates weak breastfeeding 

intention, 8 to 11.5 indicates fair intentions, 12 to 15.5 indicates strong intentions, and greater than 16 very strong intentions (Yehya et al, 

2017) 
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B. Breastfeeding Practice 

Postpartum breastfeeding initiation and infant feeding practices at 4 and 6 

months among the MINA Cohort participants are presented in Table 7. Almost 61% of 

the participants have initiated breastfeeding within less than one hour and 97% have 

breastfed their children after birth. As for breastfeeding practices at 4 months, 41% of 

the studied sample was exclusive breastfeeding and 68% were giving combined/ mixed 

feedings. At 6 months, the rates of exclusive breastfeeding have dropped to 26% and 

combined feeding had increased to 76% at 6 months.  

Table 7 Postpartum breastfeeding initiation and infant feeding practices at 4 and 6 

months among the MINA Cohort Participants (total sample size= 100) 

 

 

a Exclusive breastfeeding includes infants who received no other food or drinks, not 

even water, other than breastmilk (including expressed milk) and specific medications 

(WHO- Global Data Bank definition)  

b Combined/mixed feeding includes infants who received breastmilk and formula milk  

 n(%) 

Breastfeeding initiation  

Breastfeeding initiation  

≤1 hour 62(60.8) 

>1 hour 40(39.2) 

Infant feeding practices  

Breastfed after birth  

Yes  99(97.1) 

No  3(2.9) 

Exclusive breastfeeding at 4 months a   

Yes  41(41) 

No  59(59) 

Combined/mixed feeding at 4 months b  

Yes  67(67.7) 

No  32(32.3) 

Exclusive breastfeeding at 6 months  

Yes  13(26) 

No  37(74) 

Combined/mixed feeding at 6 months  

Yes  50(75.8) 

No  16(24.2) 
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C. Study Characteristics and Breastfeeding Scores 

Table 8 presents simple linear regression analyses for the association of the 

sociodemographic, economic, and geographic characteristics of the MINA cohort 

participants with breastfeeding exposure, knowledge, attitude, and intention scores. The 

results indicated that among all characteristics considered in this study, being a 

participant from MGH was the sole determinant for lower breastfeeding exposure score 

(ß= -0.2, 95% CI -0.4 to -0.0) and knowledge score (ß= -2.1, 95% CI -3.0 to 1.2), that 

is, being recruited from MGH decreases the mean exposure score by 0.2 and knowledge 

score by 2.1. As for the breastfeeding knowledge scores, the results also showed that 

having a maternal age greater than 30, education of university degree or higher, being 

employed, and having a high household monthly income were determinants for better 

breastfeeding knowledge. Whereas, having a non-health-related degree decreases the 

mean knowledge score by 1.6.  

Participants who were not pregnant with their first child and had a household 

crowding index of greater than or equal to one person per room had significantly lower 

mean intention scores to exclusive breastfeeding by 1.3 and 1.7, respectively. On the 

contrary, women who were residing in the South, Nabatiyeh, North, and Bekaa had a 

significantly higher mean breastfeeding intentions scores by 2.0 than those who were 

residing in Beirut or Mount Lebanon.  
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Table 8 Simple linear regression analyses for the association of characteristics with breastfeeding exposure, knowledge, attitude, and 

intention scores among the MINA cohort participants 

 Exposure  Knowledge Attitude Intentions 

 B (95% CI) B (95% CI) B (95% CI) B (95% CI) 

Site      

AUBMC Ref Ref Ref Ref 

MGH  -0.2(-0.4, -0.0) -2.1(-3.0,1.2) 0.6(-2.1, 3.4) 0.3(-1.09, -0.1) 

Maternal Age (years)      

18-24.9 Ref Ref Ref Ref 

25-29.9 -0.1(-0.3, 0.1) 0.6(-0.5, 1.7) 0.2(-3.0, 3.4) -1.5(-3.1, 0.1) 

≥30 0.0(-0.2, 0.3) 1.3(0.2, 2.4) -0.8(-4.1, 2.4) -1.5(-3.2, 0.2) 

First Child      

Yes  Ref Ref Ref Ref 

No  -0.0(-0.19, 0.2) 0.5(-0.4, 1.4) -1.7(-4.2, 0.8) -1.3(-2.6,-0.0) 

Number of Children     

<2 children  Ref Ref Ref Ref 

≥2 children 0.2(-0.0, 0.4) -0.2(-1.5,1.1) -0.1(-0.1, 3.5) 0.3(-16, 2.2) 

Crowding Index     

<1 persons/room Ref Ref Ref Ref 

≥1 persons/room 0.1(-0.1, 0.3) -0.6(-1.6,0.4) -2.0(-4.7, 0.8) -1.7(-3.1,-0.3) 

Mother’s education level      

Up to high school  Ref Ref Ref Ref 

University or more -0.0(-0.3,0.2) 1.9(0.8, 3.0) 2.3(-0.5, 5.2) 0.5(-1.0, 2.0) 

Health Related Degree      

Yes  Ref Ref Ref Ref 

No -0.2(-0.4, 0.1) -1.6(-2.5,-0.7) -1.0(-3.7, 1.8) -0.1(-1.5,1.3) 

Mother’s Employment 

Status 
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  Housewife Ref Ref Ref Ref 

Employee -0.1(-0.3, 0.1) 1.4(0.6, 2.2) 1.6(-0.9, 4.1) 0.6(-0.7, 1.9) 

Maternity Leave      

49 days (Old 

legislation) 

Ref Ref Ref Ref 

70 days (New 

legislation) 

-0.1(-0.6, 0.3) 0.1(-1.6, 1.9) -3.2(-9.0, 2.6) -0.2(-3.0, 2.5) 

Other  -0.2(-0.7, 0.3) 0.9(-1.1, 2.8) -0.5(-6.5, 5.5) 1.5(-1.4,4.3) 

Related to husband      

Yes  Ref Ref Ref Ref 

No  -0.1(-0.4, 0.3) 0.5(-1.1, 2.2) 2.6(-1.6, 6.8) -0.2(-2.3, 2.1) 

Father’s education level      

Up to high school  Ref Ref Ref Ref 

University or more 0.0(-0.2, 0.2) 1.7(0.8, 2.6) 1.9(-0.6, 4.5) 0.1(-1.3, 1.4) 

Area of residence     

Beirut Ref Ref Ref Ref 

Mount Lebanon -0.2(-0.4, 0.0) -0.1(-1.0,0.9) -0.2(-0.9,2.5) -0.1(-1.4, 1.3) 

Other districts b -0.1(-0.4, 0.2) 0.8(-0.6, 2.1) -0.4(-4.2, 3.4) 2.0(0.0, 3.9) 

Monthly income     

Low  Ref Ref Ref Ref 

Medium  0.1(-0.3, 0.4) 1.5(-0.0, 3.0) 2.1(-2.1, 6.3) 0.6(-1.6, 2.8) 

High  -0.0(-0.3, 0.3) 2.2(0.8, 3.7) 3.0(-0.8, 6.8) 0.1(-1.9, 2.1) 

Does not know 0.2(-0.1, 0.5) 0.9(-0.5, 2.4) 0.8(-3.3, 4.8) -0.2(-2.3, 2.0) 
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D. Breastfeeding Scores and Practices 

The correlates of breastfeeding initiation and exclusive breastfeeding at 4 and 6 

months were examined among the study participants, using simple logistic regression 

(Table 9). Results showed the mean breastfeeding intention score (OR 1.4, 95% CI 1.1 

to 1.7) were associated with significantly higher odds of exclusive breastfeeding at 4 

months. Also, having a higher mean breastfeeding exposure score was associated with 

significantly lower odds of exclusive breastfeeding at 6 months (OR 0.1, 95% CI 0.0 to 

0.7). 

Table 9 Simple logistic regression analysis for the association of breastfeeding scores 

with breastfeeding practices among MINA cohort participants 

 

   

Breastfeeding 

Scores 

Early 

Breastfeeding 

Initiation 

Exclusive 

Breastfeeding at 4 

Months 

Exclusive 

Breastfeeding at 6 

Months 

 OR (95% CI) OR (95% CI) OR (95% CI) 

Exposure  1.1 (0.5, 2.42) 0.8 (0.4, 1.7) 0.1 (0.0, 0.7) 

Knowledge  1.0 (0.8, 1.3) 1.1 (1.0, 1.4) 1.3(0.9, 1.7) 

Attitude  1.5(1.0, 1.1) 1.1 (1.0, 1.1) 1.0(0.9, 1.1) 

Intention  1.1 (1.0, 1.2) 1.4 (1.1, 1.7) 1.5(0.8, 2.7) 
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CHAPTER VI 

DISCUSSION 
 

This present study examined breastfeeding exposure, knowledge, attitude, and 

intentions among pregnant women in their third trimester with the impact of these 

constructs on postpartum breastfeeding practices. The data represent the characteristic 

of the Lebanese women, a small Middle Eastern country, who were part of the “Mother 

and Infant Nutrition Assessment Cohort Study”. As noted earlier, Lebanon has low rates 

of exclusive breastfeeding and continuation, which is considered a public health concern 

(Al-Sahab, Tamim et al. 2008, UNICEF 2010). This study will help us to determine the 

gaps leading to the low breastfeeding practices in Lebanon and to plan public health 

interventions aiming at supporting breastfeeding and protecting future generations. 

Evidence from the literature suggests that maternal breastfeeding knowledge, attitudes, 

and intentions during pregnancy highly influence postpartum optimal breastfeeding 

practices (Yehya, Tamim et al. 2017, Zhu, Zhang et al. 2017). For this reason, the 

investigation of maternal exposure, knowledge, attitude, and intentions to breastfeeding 

during pregnancy will help to develop context-specific interventions and address the 

determinants of breastfeeding in the MENA region aiming to improve breastfeeding 

initiation, exclusivity, and continuation according to the international guidelines and 

recommendations.  

The results showed a significant positive association between high levels of 

breastfeeding knowledge and older age, higher education, health-related major, high-

income levels, and being recruited from AUBMC. Overall, the participants had a good 

breastfeeding knowledge with a mean score of 12.74±2.10. This breastfeeding 
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knowledge score is consistent with evidence from previous studies conducted by Saudi 

Arabian mothers (Saied, Mohamed et al. 2013) and Lebanese pregnant women (Tamim, 

Ghandour et al. 2016). Our results also showed that participants who were older than 30 

years had higher BFK scores, which was also examined in the literature. Studies 

conducted on undergraduate students in Malaysia and Lebanon/Syria showed lower 

BFK scores than those reported among women (Hamade, Naja et al. 2014, Hamid and 

Yahya 2018) (Figure 4). This variation in breastfeeding knowledge between mother's 

age could be related to higher education status and higher intentions/readiness to 

breastfeed.  

 

 

Figure 4 Breastfeeding Knowledge Scores Across and Within Countries 

 

 

Most of the high-scoring items on the knowledge scale related to breastfeeding 

benefits and alcohol contraindication were similarly reported in a study conducted in 

2016 (Tamim, Ghandour et al. 2016). In this study, a group of researchers has used the 
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BFK to validate and measure breastfeeding knowledge on 417 Lebanese pregnant 

women in two university hospitals in Beirut. Moreover, both studies have stated that 

return to work was not perceived as a barrier for mothers to initiate or continue 

breastfeeding. However, the results in a qualitative study in 2011 were contradictory as 

they showed that return to work was the main barrier to breastfeeding continuation 

(Nabulsi 2011). An explanation for this could be because the qualitative study 

conducted in 2011 was before the update of the maternity leave legislation in 2014, 

which gives the working mother 70 days paid leave instead of 40 days. In our study, 

63% of the mothers were employed and the results showed statistical significance 

between breastfeeding knowledge and maternal employment status, higher 

paternal/maternal education, and higher income levels. The results indicate that those 

indicators are interrelated as higher educational levels provide more stable employment 

opportunities with consistent and higher salaries. Also, higher education allows the 

parents to search and rely on credible resources to allow them to better choose the 

optimal infant feeding practice for their newborn. The results from this study highlight 

the importance of the proper implementation of the maternity leave legislation by the 

organizations.  

Major knowledge gaps identified among the Lebanese mothers were related to the 

duration for breastmilk completeness, breastmilk adequacy, breastfeeding 

misconceptions, and concerns. Breastfeeding misconceptions and concerns stated in this 

study were similar to the ones presented among previously conducted studies on youth 

and mothers in Beirut (Osman, El Zein et al. 2009, Nabulsi 2011, Hamade, Naja et al. 

2014). A longitudinal study conducted in Lebanon showed that common beliefs and 

concerns related to having inadequate amounts of milk, changes in the milk quality, and 
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concerns for lack of infant satisfaction (Osman, El Zein et al. 2009). Consistent with our 

results, a qualitative study in Lebanon has found that most mothers perceived 

breastfeeding to have a negative effect of breastfeeding on their breasts (sag), figure 

(gain weight), pain, and tiredness (Nabulsi 2011).  

Another concern was related to having bad or harmful milk and a lack of infant 

satisfaction. In addition to that, having six or more wet diapers in 24 hours was a poorly 

known marker for adequate infant nutrition among undergraduate students, pregnant 

mothers (Hamade, Naja et al. 2014, Tamim, Ghandour et al. 2016), and MINA the 

cohort participants. This confirms that breastfeeding is still considered a taboo and a lot 

of misconceptions and concerns are still embedded within the local Lebanese context 

and across generations. To address those cultural misconceptions and to increase 

breastfeeding knowledge in Lebanon it is important to start planning breastfeeding 

education programs at a young age (Hamade, Naja et al. 2014).   

The findings for this study showed a neutral breastfeeding attitude among the 

participated Lebanese pregnant women. This neutral breastfeeding attitude was also not 

found to be associated with any postpartum breastfeeding behavior. Similar results were 

examined among previously conducted studies in Lebanon (2019), but higher results 

than those conducted among Japanese, Saudi, and Lebanese (2016) women (Inoue, 

Binns et al. 2013, Saied, Mohamed et al. 2013, Charafeddine, Tamim et al. 2016, 

Cotelo, Movilla-Fernández et al. 2018, Nabulsi, Tamim et al. 2019) (Figure 5). The 

results also showed that 55% agreed with breastfeeding in public. Despite this slight 

improvement in the attitudes towards breastfeeding in public places, it remains low as it 

is considered culturally inappropriate. Also, this concern has been previously cited in 

the Saudi literature, but to our knowledge, no specific research has been made related to 
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this topic in our context (Saied, Mohamed et al. 2013). The negative attitudes towards 

breastfeeding in public places observed in the studied population arise from the cultural 

unacceptability and stigmatization of mothers who breastfeed in public. Cultural views 

coupled with the lack of breastfeeding-friendly places in the region are the main barriers 

hindering successful breastfeeding practices in public places.  

 

Figure 5 Breastfeeding Attitude Scores Across and Within Countries 

 

 

A negative attitude is seen towards breastfeeding among working mothers, which 

was not explored among their knowledge, as 27% of the mothers believed that formula 

feedings should be introduced if the mother plans to work. This finding is worrisome, 

although it is low, especially that the percentage of working mothers is increasing in 

Lebanon, as 63% of the MINA cohort participants were employed and 68% gave 

combined/mixed feedings for the first 4 months of age. In Lebanon, formula feeding is 

common as it is introduced within the first 15 days and concerns related to the early 

return to work and/or inadequate work schedule are still present (Nabulsi 2011, Mattar, 
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Hobeika et al. 2019). The findings from this study and previously conducted highlight 

the need for organizational policies to support breastfeeding at the workplace that can 

be done through giving pumping breaks, providing breastfeeding education to working 

mothers, and flexible time schedules.   

The results also pointed out that breastfeeding knowledge and attitude during 

pregnancy was not associated with breastfeeding initiation within the first hour nor 

breastfeeding behavior at 4 months and 6 months and the breastfeeding intention score 

was associated with exclusive breastfeeding for the first 4 months only. A cohort study 

conducted on Malaysian women has found a weak association between breastfeeding 

intentions during pregnancy with breastfeeding initiation and exclusivity postpartum 

(Ismail, Alina et al. 2016). Interestingly, an explanation for this might be because actual 

decisions cannot be made during pregnancy and that it is not a real or a practical 

decision to be sustained for the next 6 months and that there are many external and 

environmental barriers affecting the compliance to breastfeeding behavior.  

The study findings showed that the MINA participants had strong intentions to 

breastfeed, as the mean breastfeeding intention score was 13.2±3.6. Most of the 

participated mothers (94%) agreed that “I am planning to at least give breastfeeding a 

try”. According to the TPB, intentions are important predictors to establish the desired 

behavior (Ajzen 1991). This is seen in our studied sample, as 97% of the participants 

have started breastfeeding after birth, similar rates were examined in KSA, regardless of 

the breastfeeding continuation rate (Ahmed and Salih 2019). Similar results were 

presented in a cross-sectional study conducted on Lebanese infants and toddlers, as they 

stated that 66% of the infants did not receive formula milk at all right after birth (Issa, 

Hobeika et al. 2019). It is also worth mentioning that lower breastfeeding intention 
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scores were examined among individuals with a ≥ 1 crowding index, due to 

embarrassment, and who were multiparous, due to preoccupation.   

In this cohort, 61% of the participants have initiated breastfeeding within less than 

one hour, as it was more prevalent among those who had a non-health-related degree 

[2.576 (1.038, 6.397)]. The rates for breastfeeding initiation are higher than the global 

or regional rates, but lower than the previous national rates (Collective, Unicef et al. 

2017, Ahmed and Salih 2019) (Figure 6). The results show that breastfeeding initiation 

according to the WHO recommendation is experiencing some positive progress as more 

people are applying this recommendation without any significant differences among the 

population subgroups. This confirms that the studied hospitals are properly enforcing 

and applying the laws to have a supportive baby environment.  

EBF rates for the first 6 months reported in this cohort are lower than the global, 

regional, and nationally reported rates (Victora, Bahl et al. 2016, Yehya, Tamim et al. 

2017) (Figure 6). Mothers in this cohort study showed higher commitment to 

breastfeeding when compared to the exclusive breastfeeding practices at 6 months in 

2013 (UNICEF 2013) but lower than the practices in 2017 and 2019 (Yehya, Tamim et 

al. 2017, Mattar, Hobeika et al. 2019). The trend from BF initiation and exclusivity is on 

decreasing pattern, which is similar to that previously reported in Lebanon and around 

the globe (Victora, Bahl et al. 2016, Yehya, Tamim et al. 2017, Issa, Hobeika et al. 

2019).  

To sum up, this cohort examined that there are low rates of breastfeeding initiation 

and exclusivity although the participants had strong breastfeeding intentions and have 

breastfed after birth. For this reason, supporting mothers during the postpartum period is 

important to address the low breastfeeding rates in Lebanon. In this cohort, the 
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assessment of breastfeeding exposure, knowledge, attitude, and intentions during 

pregnancy helped to identify the gaps leading to the poor breastfeeding practices in 

Lebanon. This confirms that planning the recommended interventions will save the 

breastfeeding rates in Lebanon and improve public health.  

 

 

Figure 6 Breastfeeding Practices Across and Within Countries 

 

There are certain aspects of this study that makes it strong. First, the cohort 

longitudinal design of this study allows it to have a temporal relationship meaning 

that breastfeeding exposure, knowledge, attitudes, and intentions occurred during 

pregnancy and can predict postpartum breastfeeding practices. In addition to that, 

the scales and tools that were used to measure breastfeeding exposure, knowledge, 

attitudes, and intentions were used internationally and were adapted, translated to 

Arabic, and validated to make them more reliable in our context (Charafeddine, 

Tamim et al. 2016, Tamim, Ghandour et al. 2016, Yehya, Tamim et al. 2017). 

Lastly, the study results showed that the participants had high breastfeeding 

44 44

77

61

47 47
4142

35
41

6.5

26

0

10

20

30

40

50

60

70

80

90

100

Global (WHO, 2017
&Victoria et al,

2016)

MENA Region
(Ahmed et al, 2019

& Victoria et al,
2016)

 Lebanon (Yehya et
al, 2017)

Lebanon (Mattar et
al, 2019)

Lebanon (MINA,
2015-2018)B

re
as

tf
ee

d
in

g 
In

it
ia

ti
o

n
 a

n
d

 E
xc

lu
si

vi
ty

 (
%

)

BF initiation EBF at 4 months EBF at 6 months



 

79 

 

intentions but low breastfeeding initiation and continuation. As it also allowed us to 

pinpoint and identify gaps leading to these low breastfeeding rates in the country 

that will help in planning and developing future interventions to promote and 

support breastfeeding among Lebanese mothers.  

Despite those advantages, this study has few limitations. First, causality related 

to the determinants of breastfeeding cannot be established since this is an 

observational study. Also, the study participants consisted of a small sample that 

represents the highly educated, urban, and employed women. Moreover, we lost to 

follow-up many participants as the postpartum infant feeding practices were only 

collected from a subsample. All the previously mentioned factors limit our ability to 

make the information generalizable to the entire Lebanese population and were the 

reason for the lack of significant associations for certain variables. Lastly, it is 

important to note that all the assessments conducted in this cohort were carried out 

before the occurrence of the economic crisis in Lebanon. So, the values for the 

employment status and the monthly household income levels might not represent the 

current situation in Lebanon.  

Future recommendations for this study might include combing the results for 

breastfeeding scores and practices for both countries, which will help us to see the 

difference across both countries and to identify the gaps. In addition to that, this will 

be increasing the sample size and the statistical power of the results. We also 

recommend for future studies to examine the breastfeeding scores among 

influencing others- the husband, her mother, and mother-in-law- to allow greater 

support for breastfeeding continuation and to limit the cross of 

concerns/misconceptions to future generations.   
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CHAPTER VII 

CONCLUSION AND RECOMMENDATIONS 
 

The results from this study provide valuable information related to breastfeeding 

exposure, knowledge, attitude, intentions during pregnancy along with postpartum 

breastfeeding initiation, practices, and determinants in the MENA region. The study 

highlighted major concerns and misconceptions in knowledge and attitude that could be 

related to the duration for breastmilk completeness, breastmilk adequacy, and 

breastfeeding effects on breast shape/size. Those factors are important since they 

influence breastfeeding intentions which predict breastfeeding exclusivity at 4 months 

postpartum.  

Interestingly, the findings showed some disparities for the predictors of 

breastfeeding knowledge scores as they were more prevalent among older age, higher 

education, health-related degree, and higher-income individuals. We recommend 

providing breastfeeding education sessions to youth and pregnant women aiming at 

increasing breastfeeding knowledge and readiness in our society. In addition to that, 

postpartum peer and professional support groups can be beneficial to encourage mothers 

to continue breastfeeding. The peer support intervention, which can be given my other 

pregnant women or mothers, will provide the mothers with emotional support and will 

build the mother's social capital. Whereas professional support will assist the mothers 

through the technical aspects of breastfeeding and will correct the misconceptions and 

concerns that pass across generations. A randomized control trial conducted in Lebanon 

has indicated that the intervention group, who received prenatal breastfeeding education 

and postpartum professional lactation support, were six times more likely to exclusively 
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breastfeed their infants for the first six months than those who received standard care 

(Nabulsi, Tamim et al. 2019). In both groups, breastfeeding knowledge and attitude 

increased significantly from baseline to follow-up at 6 months, with the intervention 

group having much higher scores at the end of the intervention.  

Previous efforts have stated that the determinants of breastfeeding should not be 

linked to a single level involving maternal knowledge and skills, but to a wider 

community, organizational, and public policy levels (Akik C 2015). Organizational 

policies must be set in place that addresses the breastfeeding issue for working mothers. 

Those policies must include details related to educating staff, flexible work schedules, 

private rooms, and storage space to ease the process of breastmilk express and storage 

(Shealy, Li et al. 2005).  A study conducted in California has shown that 75% of 

mothers, who were supported for breastfeeding at the workplace, have continued to 

breastfeed for 6 months of age (Cohen and Mrtek 1994). This study has provided 

valuable information related to breastfeeding behavior in Lebanon. Further 

investigations are needed to influencing others to identify the barriers to breastfeeding 

and plan effective evidence-based interventions for breastfeeding promotion in the 

MENA region.  
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