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ABSTRACT  
OF THE THESIS OF 

 
Maya Walid Basbous   for   Master of Science    

Major: Health Research (SHARP) 

 

 

Title: Cost-Benefit Analysis of a Multi-Component Breastfeeding Promotion and Support 

Intervention in a Developing Country: Results from a Randomized Controlled Trial 

 

Background: Breastfeeding is associated with a reduction in infant and maternal 

morbidity and mortality. Despite the well-established recommendations to exclusively 

breastfeed infants for at least six months, the rate of exclusive breastfeeding in Lebanon 

and worldwide remains low. Lebanon also suffers from many gaps in its healthcare and 

nutrition systems, and recently from a severe economic crisis. Previous economic 

evaluations showed that increasing breastfeeding rates reduced healthcare costs by 

improving mother and child health and quality of life. However, none of the studies 

identified the economic effect throughout the first two years of the infant’s life, taking 

into consideration infant and maternal illnesses, nor included a detailed breakdown of the 

direct and indirect costs related to breastfeeding. The aim of this study is to conduct a 

cost-benefit assessment of a multi-component breastfeeding promotion and support 

intervention that was implemented in a randomized clinical trial involving healthy 

Lebanese pregnant women who were followed up for two years postpartum.  

 

Methods: This is a prospective study in which secondary analysis was conducted on data 

generated from a multi-center, two-arm, single-blinded randomized clinical trial to 

investigate the effect of multi-component breastfeeding promotion and support 

intervention on six-month exclusive breastfeeding in Lebanese women. The cost-benefit 

analysis compares infant nutrition costs, maternal and infant health costs, the cost for 

implementation and delivery of the multi-component breastfeeding intervention, as well 

as the incurred overall costs between the trial’s intervention and control groups. 

Additional analyses were conducted to compare the incurred overall costs by the type of 

infant nutrition: exclusive breastfeeding, mixed feeding, and exclusive formula feeding, 

irrespective of maternal trial group allocation. 

 

Results: The intervention did not generate monetary benefits during the first month and 

the first six months. However, the benefits of the intervention were shown at 1 year 

(benefit-cost ratio = 2.44) and 2 years (benefit-cost ratio = 2.82) post-partum. In addition, 

there was no difference between both groups in terms of costs of infant nutrition, doctor 

visits for infant illnesses, infant hospitalizations, infant medications, maternal non-routine 

doctor visits due to BF, and overall total cost at any time point, in unadjusted and adjusted 

analyses. Analyses of incurred costs by infant nutrition type revealed that exclusive 

breastfeeding was associated with a reduction in overall expenditure, and cost of infant 

hospitalizations during the first six months, and the second year of the infant’s life. 
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Moreover, it was associated with a lower cost of infant medications during the first three 

months, and during the second year of life. 

 

Conclusion: This study showed that the economic benefits of the multi-component 

intervention started to show at one-year post-partum. In view of the economic crisis in 

Lebanon, this study is the first step to enabling policymakers to invest in BF promotion. 
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CHAPTER I 

BACKGROUND 
 
A. Breastfeeding: Definition and Recommendations 

 Breastfeeding (BF), also known as nursing, is defined as the process of feeding 

human milk to infants or young children, either directly from the female breast or 

indirectly by milk expressed from the breast [1,2]. Breast milk is the ideal source of 

nutrition for pre-term and term infants [3]. It is rich in macro-nutrients, vitamins, and 

minerals to ensure healthy growth and development in infants and young children [4]. 

Therefore, it is highly recommended by several organizations. 

 The World Health Organization (WHO) recommends exclusive breastfeeding 

(EBF) from the first hour after birth until the first six months of life and the 

continuation of BF until two years of age with nutritious complementary food [2]. The 

American Academy of Pediatrics (AAP) also recommends healthy women provide their 

infants with breast milk exclusively, for at least the first six months of life. Moreover, it 

suggests that mothers attempt to continue BF for up to 12 months after birth, as BF is 

beneficial for both the infant and the mother [2,5]. 

 

B. Epidemiology 

1. Worldwide 

 In 2020, the rate of EBF in infants below six months of age varied from less than 

1% to 88% worldwide [6]. The rate of initiation of BF also varied substantially 

worldwide, with an average of 48% [7]. The rates in low-to-middle-income countries 

(LMICs) are higher as compared to high-income countries; however, delay in early 
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initiation beyond the first hour after birth in LMICs is frequently leading to an increase 

in neonatal mortality [8]. In addition, wealth disparities play a major role in BF 

continuation. In particular, the rate of BF for up to two years in poor families is 1.5 

times higher than that in rich families [9]. The promotion of breast milk substitutes by 

the infant formula industries and the inadequate implementation of the International 

Code of marketing of Breast Milk Substitutes (ICBMS) are also major contributors to 

the low rates of BF initiation [10,11]. 

 

2. Lebanon 

 In Lebanon, the prevalence of EBF was estimated at 58.3% in infants less than 

one month, and 15% in infants below five months of age [12]. As for early BF initiation 

and continuation until one year of age, the rates are 41% and 27.1% respectively 

[13,14]. There are no recent estimates of BF rates in Lebanon. However, no major 

improvement in the national rates of EBF is expected in the absence of national BF 

programs that can protect and support BF.  

 

C. Benefits of breastfeeding 

 BF has many nutritional and developmental benefits which help in improving 

the health of children [15–20]. However, the benefits of BF are not limited to children 

but go beyond that to include their mothers and society at large.   

 

1. Benefits for children 

 The benefits of BF for infants and young children are numerous. Research 

reveals that EBF prevents around 13% of deaths in children below five years of age in 
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developing countries [21]. Formula feeding (FF) has been shown to pose danger to 

newborns’ health, especially in developing countries [22]. One of the primary reasons is 

the potential introduction of pathogens during the preparation, storage, and delivery of 

the formula [23,24]. Another benefit of breast milk is the protection of infants against 

viral and bacterial infections due to its immunological and antibacterial properties 

[15,16,25]. Research shows that BF protects term and pre-term infants against 

respiratory, gastrointestinal, and ear infections [15–20]. It also reduces the incidence, 

severity, and risk of prematurity-related comorbidities during neonatal intensive care 

unit (NICU) hospitalization with a dose-response relationship [26]. Additionally, BF is 

protective against asthma and atopic diseases [27,28]. BF also has neurodevelopmental 

benefits [29]. Several studies have shown a positive effect of BF on cognitive 

development in children [30,31]. Moreover, BF decreases the risk of sudden infant 

death syndrome (SIDS) by half as compared to FF [32]. Several studies have also 

shown a protective effect of BF against several chronic diseases, including obesity 

[33,34], heart disease [35–38], atherosclerosis [39], type 1 and type 2 diabetes [40,41], 

hypertension [42], inflammatory bowel diseases [43], celiac disease [44], and childhood 

acute lymphoblastic and myeloid leukemia [45].  

 

2. Benefits for mother 

 BF has numerous short and long-term benefits for the mother. It improves the 

bonding between the mother and the infant [46]. In addition, BF-associated hormonal 

changes help in accelerating recovery after child delivery and suppressing the fertility of 

the mother thus providing natural birth control and spacing of pregnancies [47,48]. BF 

offers protection against pre-and post-menopausal breast cancer, with a dose-response 
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relationship. A study by Beral et al. showed that the risk of breast cancer decreases by 

4.3% for every 12 months of BF [49]. Moreover, recent epidemiological studies have 

shown that BF may protect against ovarian cancer [50,51], maternal depression [52], 

and rheumatoid arthritis with a dose-response effect [47,53]. Besides being a potential 

non-pharmacological form of contraception and a preventative method against several 

types of cancer, BF protects the mother from post-partum hemorrhage due to the 

oxytocin that is released from the pituitary gland upon infant suckling [54]. As BF 

requires additional calories consumption, it also helps in promoting postpartum weight 

loss and preventing type 2 diabetes, particularly in obese women [47,55]. Several other 

studies suggest probable protection against endometrial cancer and osteoporosis [47,48].  

 

3. Benefits to society 

 BF is an environmentally and economically friendly source of nutrition. It is 

cost-efficient, timesaving, and produces zero waste [56,57]. Unlike BF, FF involves 

industrial processes which contribute largely to environmental pollution [57]. FF is also 

costly, as it can cost the mother up to $198 per month [58]. Therefore, it is considered a 

luxury for some families in developing countries [23]. Studies showed increasing BF 

rates reduces healthcare costs by improving mother and child health and quality of life 

[59]. Specifically, cost savings result from a reduction in cases of lower respiratory tract 

infections, gastroenteritis, necrotizing enterocolitis (NEC), SIDS, and related deaths 

[60]. In Australia, breast milk yielded a net economic benefit of a minimum of $2.2 

billion each year after adjusting for the increase in maternal food consumption [61]. BF 

has been associated with cognition improvement and higher intelligence quotient (IQ), 

with higher educational attainment and better jobs and earnings in adulthood [62–64]. 
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Johnson et al. reported significantly lower NICU hospitalization costs with higher doses 

of human milk in the first 28 days of life [26]. Additionally, a study conducted by 

Tiruneh et al. in 2019 showed that promoting optimal neonatal care practices by 

community health workers is associated with reduced neonatal mortality, increased EBF 

rates, and cost-effectiveness in improving newborn health outcomes for low-to-middle-

income countries [65]. BF is also considered a long-term investment for employers and 

employees. Providing lactation support in the workplace is associated with a lower 

absenteeism rate, lower healthcare costs, job satisfaction, and improved productivity 

[66].  

 

D. Healthcare system in Lebanon 

  The barriers to BF in Lebanon include, but are not limited to, the misconceptions 

about BF among mothers and in the community, the lack of lactation specialists, and the 

lack of social support [67,68]. Besides, no national programs exist to promote BF 

practices or support lactating women [67,68]. The Lebanese government has taken 

many steps in the past 15 years to improve BF practices in Lebanon. These efforts 

included establishing a national committee on the nutrition of infants and young 

children, organizing national campaigns to promote BF, regulating the marketing of 

breast milk substitute products for infants (through law No. 47/2008), and introducing 

the baby-friendly hospital initiative (BFHI), which was first launched by WHO and 

UNICEF to provide a 10-step program to improve BF initiation and continuation 

worldwide [69]. However, despite the efforts made by the government to implement the 

ten BFHI steps, only 7% of Lebanese hospitals are baby-friendly [70]. This is mainly 

due to many gaps in the healthcare and nutrition systems in Lebanon, which results in a 
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lack of support for lactating mothers and inadequate monitoring of BF practices in 

hospitals and the community.   

Moreover, Lebanon is currently suffering from a severe economic crisis, with 

increasing rates of poverty and rapid drops in purchasing power for large segments of 

its population. There is also a shortage of infant formula in the Lebanese market, and 

exploiters of the current circumstances increased the prices to make more profits. Thus, 

there is a need for national programs to support BF as a cost-effective public health 

intervention that can positively impact maternal and childhood health outcomes.  

 

E. Previous studies   

  Previous studies on the economic impact of BF have been conducted in both 

developing and developed countries. Chola et al. conducted a cluster randomized 

controlled trial (RCT) in Uganda on 697 mother-infant pairs, to compare the cost-

effectiveness of two methods of BF promotion, namely community-based peer 

counseling in addition to the standard health facility promotion and the standard health 

facility alone [71]. Although community-based peer counseling increased the 

prevalence of EBF and predominant BF, the study showed that this intervention was not 

cost-effective with an incremental cost-effectiveness ratio of US$11,353 per disability-

adjusted life year averted compared to health facility promotion. The mean duration of 

this study was 3.5 months and the intervention consisted of 1 antenatal home visit in the 

third trimester and four postnatal visits during the first week of birth, and weeks 4, 7, 

and 10. Despite evidence that BF prevents several illnesses, this study addressed 

diarrhea only. In addition, the treatment costs of diarrhea were not measured directly in 

the study but were estimated from previous studies in sub-Saharan Africa.  
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  Desmond et al. conducted an RCT to assess the cost-effectiveness of a two-

component intervention in around 2,700 HIV-negative and HIV-positive women in 

KwaZulu-Natal in South Africa [72]. The intervention consisted of antenatal and 

postnatal BF counseling and support strategy and a research component, which included 

biological samples and data for future studies. The mean duration of this study was five 

months and involved four antenatal home visits and 14 postnatal visits. The economic 

evaluation was based on three scenarios: full intervention as per protocol, simplified 

intervention with less frequent pre-and post-natal visits, and more clinic-based visits, 

and basic intervention which is entirely clinic-based. Results showed that BF counseling 

and support was cost-effective with the simplified scenario being the most cost-effective 

and the most efficient in terms of cost per increased month of EBF.  

  Frick et al. also conducted an RCT on 328 women-infant dyads in Maryland to 

compare the costs incurred from a BF support intervention to the standard of care [73]. 

The intervention was implemented over 24 weeks, and it included hospital visits by a 

BF support team, home visits, telephone support, and 24-hour pager access [74]. The 

economic evaluation included both direct costs and indirect costs [73]. Results of this 

study showed a significant difference in clinic visit savings between intervention and 

control groups at week 4, with more savings in the intervention arm, and a significantly 

lower FF per day in the intervention arm at weeks 2 and 4 in comparison to the control 

group.  

 

F. Rationale and objectives 

  By reviewing the current literature, we concluded that previous economic 

evaluations showed that BF may have economic benefits. However, none of the studies 
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identified whether the economic effect persisted beyond the initial few months post-

partum, took into consideration all childhood and maternal illnesses, or included a 

detailed breakdown of the direct and indirect costs related to BF.  

  This study will assess the costs and benefits of a multi-component BF 

intervention implemented in a randomized clinical trial (RCT) in Lebanon at different 

time points during the first two years of the infant’s life, taking into consideration direct 

and indirect costs [75]. The intervention consisted of three components: prenatal BF 

education, postpartum professional lactation support, and postpartum peer support [75]. 

More details on this intervention are found in the Methods section. We hypothesize that 

the multi-component BF promotion and support intervention is cost beneficial. Thus, 

the aims of our study are the following:   

1) Determine the cost of infant nutrition at 1, 3, 6, 12, and 24 months in the trial’s 

control and intervention groups.  

2) Determine the cost of doctor visits, hospitalizations, and medications for infant 

illnesses at 1, 3, 6, 12, and 24 months for the two trial groups.  

3) Determine the cost of maternal non-routine doctor visits due to BF at 1, 3, 6, 12, and 

24 months for the two trial groups. 

4) Determine the cost of the implementation and the delivery of the trial intervention 

components. 

5) Compare the incurred overall costs in the intervention to that of the control group. 

6) Compare the incurred overall costs by the type of infant nutrition, irrespective of the 

maternal trial group allocation: predominant/EBF versus (vs.) mixed feeding vs. 

exclusive FF (EFF); EBF vs. any FF; and any BF vs. EFF. 
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Predominant BF refers to feeding infants, in addition to breastmilk, a small quantity of 

formula milk (a maximum of two formula bottles per week).  

EBF refers to infants feeding on breast milk exclusively. 

EFF refers to infants feeding on formula milk exclusively.  

Mixed feeding refers to infants feeding on both breastmilk and more than two bottles of 

formula milk per week. 

Any BF refers to feeding on breast milk, with or without formula milk (EBF, 

predominant BF, and mixed feeding groups). 

Any FF refers to feeding on formula milk, with or without breastmilk (EFF and mixed 

feeding groups). 

  Findings from this economic analysis will provide further evidence for 

policymakers about the costs and benefits of BF promotion interventions in the 

Lebanese context. 
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CHAPTER II 

METHODS 
 
A. Data source 

 This is a secondary data analysis of an anonymized SPSS dataset generated from 

a large RCT that was conducted at the American University of Beirut Medical Center 

(AUBMC) in Lebanon from October 2013 to July 2021 [75]. The trial was a 

multicenter, two-arm, single-blind study that aimed to investigate whether the provision 

of a multi-component BF promotion and support intervention to BF mothers in the 

community for six months would improve BF rates, as compared to standard obstetric 

and pediatric care and advice on BF. The intervention consisted of three components. 

The first component was prenatal BF education through at least one antenatal session 

after which participants received an educational pamphlet on BF and a video to raise 

their BF knowledge about its benefits. The second component was daily postpartum 

hospital visits by professional lactation experts to improve maternal BF skills and 

efficacy while mothers were still in the hospital. This was followed by postpartum home 

visits on days 1, 3, 7, and 15 post-hospital discharge, and then monthly until six months 

postpartum, discontinuation of BF, or upon mothers’ request to stop the visits. The third 

component was postpartum lay BF support by supporting mothers via scheduled calls or 

hospital/home visits up to six months postpartum to strengthen the mothers’ social 

networks and support. The control group received standard postpartum care and BF 

advice by the registered nurse in charge or by the pediatrician. To note that in both 

study sites, there were no lactation experts; however, one of the sites offered an optional 

ante-natal education session to pregnant women in which BF was briefly discussed.  
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 The results of this trial showed that the rate of EBF for six months was 

significantly higher in the multi-component intervention group than that of the control 

group (adjusted OR=2.02; 95% CI [1.20-3.39]) [76]. Moreover, the odds of practicing 

EBF in the intervention group were six times higher in participants who complied with 

the three components of the intervention than in the control group (OR=6.03; 95% CI 

[3.03-14.51]) [76].  

 

B. Study design  

 This study is a cost-benefit analysis of the data generated from the multi-center, 

two-arm, single-blind RCT, entitled: “A complex breastfeeding promotion and support 

intervention in a developing country” [75]. 

 

C. Study population and eligibility criteria 

  The sample size for the cost analysis study consists of the 339 participants in the 

previously mentioned RCT: 160 participants from the intervention arm and 179 

participants from the control arm [76].  

 

1. Inclusion criteria 

 The study population included healthy pregnant women who were in their first 

or second trimester and who planned to breastfeed after delivery. They were recruited 

from two healthcare centers in Beirut, Lebanon: The Women’s Health Center of 

AUBMC, and the Obstetrics Clinics of Sahel General Hospital (SGH) [75].  
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2. Exclusion criteria 

  Women with any of the conditions below were excluded from the study [75]:  

- pregnancy beyond the second trimester,  

- chronic medical condition,  

- abnormal fetal screen,  

- no intention to breastfeed,  

- residence outside Lebanon for at least 6 months after delivery,  

- twin gestation, 

- preterm birth, defined as birth at less than 37 weeks of gestation. 

 

D. Data collection 

   Professional lactation support was provided by trained lactation experts daily in 

the hospital when the mothers were admitted for delivery and then in their homes on 

days 1, 3, 7, and 15 post-hospital discharge, and monthly until month 6 post-partum. 

Data on the following variables were collected at months 1, 3, 6, 12, and 24 post-partum: 

• Group allocation (categorical variable: intervention or control) 

• Age in years (continuous variable) 

• Employment status (categorical variable: homemaker or employed) 

• Number of living children (categorical variable: no children or at least one child) 

• Education (categorical variable: high school and below or university) 

• Monthly income of the household (categorical variable: less than or equal to 

1000 USD, more than 1000 USD) 

• Type of infant nutrition (categorical variable: predominant/EBF, mixed feeding, 

EFF, any FF, or any BF) 
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• Number of milk bottles per day (continuous variable) 

• Volume of milk in each bottle in milliliters (ml) (continuous variable) 

• Formula brand used (string variable) 

• Price of one can of formula in Lebanese pounds (LBP) (continuous variable) 

• Number of formula cans consumed per week (continuous variable) 

• Brand of water used to prepare formula (string variable) 

• Price of one bottle of water used to prepare formula in LBP (continuous 

variable) 

• Number of water bottles consumed per week to prepare formula (continuous 

variable) 

• Infant visit to a physician for illness (categorical variable: yes vs. no) 

• Number of infant visits to a physician for illness (continuous variable) 

• Diagnosis of infant illness at each visit (string variable) 

• Cost of each infant illness visit in LBP (continuous variable) 

• Infant illness visit covered by the AUB Health Insurance Plan (HIP) (categorical 

variable: yes vs. no) 

• Use of drugs for infant illness (categorical variable: yes vs. no) 

• Cost of drugs to treat each infant illness in LBP (continuous variable) 

• Infant hospitalized for an illness (categorical variable: yes vs. no) 

• Number of infant hospitalizations (continuous variable) 

• Diagnosis of infant illness at each hospital admission (string variable) 

• Cost of each infant hospital admission in LBP (continuous variable) 

• Infant hospital admission paid by HIP insurance (categorical variable: yes vs. 

no) 
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• Use of drugs during/after hospitalization (categorical variable: yes vs. no) 

• Cost of drugs to treat each infant illness during/after hospitalization in LBP 

(continuous variable) 

• Mother’s non-routine doctor visit due to BF (categorical variable: yes vs. no) 

• Number of maternal non-routine doctor visits due to BF (continuous variable) 

• Cost of maternal non-routine doctor visits due to BF in LBP (continuous 

variable)  

   

E. Data cleaning  

The dataset was randomly checked for possible errors in data entry. Frequency 

analysis was done to check the maximum and the minimum of each variable and 

eliminate unusual entries. Additionally, data were compared between variables dealing 

with the same concept.  

 

F. Data management  

For missing values, multiple imputation methods were used. Missing data on 

milk and water brands were replaced by the last value carried forward or the most used 

brand. Missing values for the price of water and milk were imputed as the last value 

carried forward or to the mean price of the same brand of water or milk. For the volume 

of milk fed per day and number of formula bottles, missing values were replaced by the 

mean. Missing data on the cost of infant hospitalization were replaced by the mean cost 

of hospitalization for a similar diagnosis. Missing values for the cost of medications and 

mother doctor visits due to BF were replaced also by the mean cost. For HIP patients, 

the cost of doctor visit and ER visit for infant illness were modified to 75,000 LBP and 
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160,000 LBP, respectively, similar to the cost paid by non-insured patients. For non-

HIP patients, missing data on the cost of doctor visits and ER visits were imputed to the 

mean cost of the visits including HIP patients. The cost of consultations by telephone 

call was replaced by 0. In addition, the numbers of milk cans and water bottles per week 

variables were imputed using the formula below: 

• Number of milk cans per week (for powder milk) =  

!"#$%&	(&)	*&+	),-	(%#)
!"#$%&	"(	0,1&+	2"++&3*"4)546	1"	1	32""*	(%#) 	8	4$%9&+	"(	!"#$%&'	9"11#&3	*&+	),-	8	weight	of	32""*	(g)	

0&56ℎ1	"(	1ℎ&	%5#C	2,4	(6) 	8	7 

• Number of milk cans per week (for liquid milk, assuming that one bottle of 

liquid milk is equal to 1000 ml) = 

!"#$%&	(&)	*&+	,"--#&	*&+	)./	(%#)	2	3$%,&+	"(	("+%$#.	,"--#&4	*&+	)./
1000	%# 	2	7 

• Number of water bottles per week (assuming that one bottle of water is equal to 

1,500 ml) = 

!"#$%&	(&)	*&+	,"--#&	*&+	)./	(%#)	2	3$%,&+	"(	("+%$#.	,"--#&4	*&+	)./
1500	%# 	2	7 

New variables were also created from the original dataset. The new variables are 

the following: 

• Total cost of formula per month = cost of one formula can x number of formula 

cans per week x 4.3 

• Total cost of water per month = cost of one water bottle x number of water 

bottles per week x 4.3 

• Total cost of formula and water during the interval di = total cost of formula 

during di + total cost of water during di (di refers to the interval between two 

specific time points, e.g., first month, months 2 to 3, months 4 to 6, first six 

months, months 7 to 12, first 12 months, months 13 to 24, and first two years) 
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• Total cost of doctor visits for infant illness is equal to the sum of the costs of 

each doctor visit for infant illness 

• Total cost of infant hospitalizations is equal to the sum of the costs of each 

infant hospitalization) 

• Total cost of drugs = total cost of drugs used for infant illness + total cost of 

drugs used during/after infant hospitalization 

• Total cost of maternal non-routine consultations due to BF is equal to the sum of 

the costs of each maternal non-routine visit due to BF 

• Direct costs refer to the total cost of infant nutrition (total cost of formula + total 

cost of water) 

• Indirect costs refer to healthcare costs (total cost of doctor visits for infant illness 

+ total cost of infant hospitalization + total cost of infant drugs + total cost of 

maternal non-routine doctor visits due to BF) 

• Total cost refers to the sum of direct and indirect costs, and the cost of the 

implementation of the intervention. The costs of the compensation of lactation 

consultants and support mothers and the production of the educational video 

were allocated to the intervention group only. The cost of implementation of the 

intervention is equal to the sum of the costs of the compensation of lactation 

consultants and support mothers and the production of the educational video 

divided by the number of participants who received the intervention. For the first 

month and the first three months, this number is divided by 6 and 2, 

respectively. The cost of the implementation of the intervention is recorded as 0 

for participants in the control group. 
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  All costs were transformed from LBP to USD at the rate of 1 USD for 1,505 

LBP, which was the exchange rate at the time the BF trial was being conducted. 

 

G. Statistical analysis 

   Continuous variables were summarized as mean and standard deviation, whereas 

categorical variables were summarized as counts and proportions.  

   To investigate the cost-benefit of the multi-component BF promotion 

intervention, we calculated a benefit-cost ratio (BCR) of the multi-component BF 

intervention at the following time points: month 1, month 6, year 1, and year 2. The 

BCR compares the discounted benefits of the multi-component intervention against its 

discounted implementation costs at a specific time point. In order to calculate the BCR 

at each time point, we first calculated the Net Present Value (NPV) for each participant 

in the control and the intervention groups. To calculate the NPV, all costs were 

discounted using an annual discount rate (r) of 3%, which is appropriate for developing 

countries based on recommendations for economic analyses [77,78]. The NPV 

represents the expected expenditures, which reflect the time cost of money (e.g., 

spending 100 USD today is not equivalent to spending 100 USD one year from today) 

[77,79]. Assuming that the direct and indirect expenditures are being spent uniformly by 

month, we used a monthly discount rate (r/12). Therefore, the NPV of the overall total 

cost for a specific month is equal to:  

!"#$	&'&#(	)'*&	+,-.$/	#	*0").1.)	2'$&ℎ	
4.*)',$&	5#)&'-  

The Discount Factor is equal to (1 + !
"#)

$
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where r is the annual discount rate and i is the number of the corresponding month, 

which ranges from 1 to 24. Therefore, the formula of the BCR is as follows: 

()'*	,-.	"!/"/'&	0"1/	2)#	2'#/3032'*/	3*	/ℎ)	0"*/#"&	5#"%2 − ()'*	,-.	"!	/"/'&	0"1/	2)#	2'#/3032'*/	3*	/ℎ)	3*/)#7)*/3"*	5#"%2	
,-.	"!	/ℎ)	*)/	3$2&)$)*/'/3"*	0"1/	2)#	2'#/3032'*/	3*	/ℎ)	3*/)#7)*/3"*	5#"%2  

A BCR greater than 1 indicates that the intervention of interest is efficient and saves 

money, relative to the control. A ratio less than 1 indicates that the intervention is 

inefficient, and costs more than it saves, relative to the control. We also calculated the 

net benefits of the intervention at the following time points: month 1, month 6, year 1, 

and year 2, which are equal to: Discounted benefits – Discounted net implementation 

costs. 

Moreover, we used linear regression to compare the intervention and control 

groups with respect to the following variables: total costs of infant nutrition, total health 

costs of infant and mothers (doctor visits for infant illness, infant hospitalization, drugs 

used to treat infant illnesses, and maternal non-routine consultations due to BF, and total 

costs including implementation costs. These costs were compared at the following time 

points: month 1, months 2 and 3, months 4 to 6, first 6 months, months 7 to12, first 12 

months, months 13 to 24, and all the 24 months between the intervention and the control 

groups. Since the participants in the intervention group had significantly higher monthly 

income and fewer children compared to the control group (p<0.001) [76], we conducted 

an adjusted analysis accounting for these 2 variables using linear regression.  

   In addition, we investigated whether the costs mentioned previously varied by 

the type of infant feeding, irrespective of maternal allocation in the trial. These included 

comparisons of infants who were EBF vs. mixed feeding vs. FF using ANOVA; EBF vs. 

any FF infants; and any BF vs. EFF infants using the independent Student’s t-test. We 

also compared the doctor visits for infant illness and the infant hospitalizations between 
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the intervention and the control groups as dichotomous (Yes/No) and continuous 

variables (number of doctor visits for infant illness and number of infant 

hospitalizations) using logistic and linear regressions, respectively. Additionally, we 

compared these two variables in EBF vs. mixed feeding vs. FF groups using Chi-square 

and ANOVA for dichotomous and continuous variables, respectively.  

   The statistical analysis was performed using SPSS (version 24) and statistical 

significance was evaluated at a p-value below 0.05. 

 

H. Ethical considerations 

This study is a secondary data analysis of a de-identified dataset obtained from a 

previously conducted RCT at AUBMC. The American University of Beirut (AUB) 

Institutional Review Board (IRB) gave approval to the student MB to work on the de-

identified dataset prior to the initiation of the thesis. Additionally, the thesis committee 

and the AUB Graduate Council approved the thesis proposal. 
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CHAPTER III 

RESULTS 
 
A. Baseline demographic characteristics 

  Table 1 describes the baseline characteristics of the participants in the BF trial. 

The mean (SD) age of the participants was 29.5 (4.9) years. More than half of women 

were employed (n=176, 52%) and had at least one child (n=181, 53.4%). Most women 

had a university-level education (n=267, 79%) and a monthly household income above 

1,000 USD (n=229, 72%). Of the 339 participants, 30 participants withdrew from the 

trial after delivery before the six-month follow-up (11 during months 2 and 3, and 19 

during months 4 to 6), and 20 participants withdrew after six months of follow-up (8 

during months 7 to 12, and 12 during months 13 to 24) (Figure 1).  

  In the bivariate analysis, there were no significant differences between the 

intervention and the control groups in terms of mean age, employment status, and 

education. However, there were significant differences between women in the control 

group and those in the intervention group in terms of the number of living children and 

the monthly income (Table 1). The proportion of participants who had at least one child 

in the control group was significantly higher (n=114, 63.7%) than that in the 

intervention group (n=67, 42%) (p<0.001). Moreover, the percentage of women with a 

monthly household income above 1,000 USD per month in the intervention group was 

significantly higher (n=118, 80%) than that in the control group (n=111, 65%) 

(p=0.003).  
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B. Results of the cost-benefit analysis 

1. Cost of implementation of the intervention 

 The cost of the implementation of the intervention included compensation for 

seven lactation consultants over three years, during which they delivered professional 

lactation support to participants in the intervention group (USD 31,200), compensation 

for telephone charges, and commuting of 39 support mothers (USD 5,820), and salaries 

of three research assistants (USD 93,600). It also included the cost of production of a 

video about BF (USD 8,500), supplies like booklets and pamphlets (USD 1,500), and 

the transportation of research assistants (USD 1,500). The cost of the compensation of 

lactation consultants, support mothers, and the production of the educational video was 

allocated to the intervention group only. The cost of implementation of the intervention 

per participant in the intervention arm was 43.60 USD for the first month, and 261.61 

USD for each of the following time points: 0 to 6 months, 0 to 12 months, and 0 to 24 

months.   

 

2. Findings of the comparison between the intervention and the control groups 

   Table 2 shows the results of the benefit-cost analysis at the following time 

periods: first month, first six months, first year, and first two years. After applying a 

discount rate of 3%, our results showed that the intervention group bore higher costs 

than the control group during the first month and the first six months. During the first 

month, the intervention incurred 138 USD more in costs than the control group. 

Similarly, the intervention group bore 485 USD more in costs during the first six 

months, relative to the control group. However, the intervention was shown to be cost-



 30 

efficient during the first year and the first two years, with incremental net benefits of 

374 USD (BCR = 2.44) and 472 USD (BCR = 2.82), respectively (Table 2).   

  Results of the comparisons of the direct cost of infant nutrition and the indirect 

costs of health expenditures between the intervention and the control groups are 

summarized in Table 3 at different time points as follows: first month, months 2 and 3, 

months 4 to 6, first 6 months, months 7 to 13, first 12 months, months 13 to 24, and all 

the 24 months.  

  Compared to the control group. the percentage of hospitalized infants between 

the 6
th

 and the 12
th

 months was significantly lower in the intervention group (5.6% vs. 

12.7%, p=0.035; Table 3). However, this difference disappeared after adjusting for the 

number of children and the household income. The number of doctor visits for infant 

illnesses during the first 12 months was significantly lower in the intervention group in 

unadjusted (2.97 ± 3.095 vs. 2.22 ± 2.302, p=0.016) and in adjusted analysis (p=0.045). 

There were no significant differences between the intervention and the control groups in 

costs of infant nutrition, doctor visits for infant illnesses, infant hospitalizations, infant 

medications, and maternal non-routine doctor visits due to BF at all time points (Table 

3). Similarly, there were no significant differences between the intervention and the 

control groups in the overall total costs in unadjusted and adjusted analyses at all time 

points (Table 3).   

    

C. Findings of the comparison between the infant nutrition groups 

 Table 4 describes the types of infant nutrition at the following timepoints: month 

1, months 2 and 3, months 4 to 6, months 0 to 6, months 7 to 12, months 0 to 12, 

months 13 to 24, and months 0 to 24. The results of the comparisons between the 
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different infant nutrition groups are also presented in Tables 5, 6, and 7 at the above-

mentioned time points.  

 

1. Predominant/EBF vs. any BF  

  During the first month, a significantly lower percentage of infants in the 

predominant/EBF group had illness-related visits to their doctors, as compared to 

infants in the any BF group (14.9% vs. 26.9%, p=0.007). Similarly, a significantly 

smaller number of hospitalizations in the predominant/EBF infants was observed (3.4% 

vs. 8.5%, p=0.035; Table 5), as well as fewer doctor visits for infant illnesses in the first 

month (p=0.001), and in months 2 to 3 (p=0.035). The number of infant hospitalizations 

in the predominant/EBF group was significantly lower during the first month 1, months 

0 to 6, and months 12 to 24, compared to the any FF group (Table 5).   

  Table 5 details the infant nutrition costs and health care costs for infant and 

mother. Whereas the cost of water and formula in the any FF group was significantly 

higher than that in the predominant/EBF group at all time points, the cost of doctor 

visits for infant illnesses in the predominant/EBF group was significantly lower than 

that in the any FF group, only in the first month (p=0.001). In addition, the cost of infant 

hospitalization in the predominant/EBF group was significantly lower compared to the 

any FF group, during the first six months (p=0.016), and between the 12
th

 and the 24
th

 

months (p<0.001). Moreover, compared to the any FF group, the cost of infant 

medications in the predominant/EBF group was significantly lower during the first 

month (p=0.017), months 2 and 3 (p=0.032), and between the 13
th

 and the 24
th

 months 

(p<0.001). The cost of maternal non-routine doctor visits due to BF was significantly 

higher in the predominant/EBF group compared to the any FF group, only during 
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months 4 to 6 (p=0.031). The overall cost, which is equal to the direct and indirect 

costs, was significantly lower in the predominant/EBF group compared to the any FF 

group during the first six months (p=0.001). 

 

2. Any BF vs. EFF  

  Table 6 summarizes the findings of the comparison between the Any BF and 

EFF groups. Compared to the EFF group, there was a significantly lower percentage of 

infants who visited the doctor for illnesses during months 2 and 3 in the any BF group 

(24.4% vs. 36.5%, p=0.04). Similarly, there was a significantly lower percentage of 

hospitalized infants in the any BF group during months 2 and 3 (2.4% vs. 10.8%, 

p=0.004), and during the first six (10.6% vs. 29.4%, p=0.035). In addition, the number 

of infant hospitalizations in the any BF group was significantly lower during months 2 

and 3 (p=0.027; Table 6), and between the 12
th

 and 24
th

 months (p<0.001). However, 

there was no significant difference between the any BF and the EFF groups in terms of 

the number of doctor visits for infant illnesses at any time point.   

  In terms of nutrition costs, the cost of water and formula in the EFF group was 

significantly higher than that in the any BF group at all time points. The cost of infant 

hospitalizations in the any BF group was significantly lower compared to the EFF 

group, during months 2 and 3 (p=0.038), and between the 12
th

 and the 24
th

 months 

(p<0.001). Moreover, the cost of infant medications in the EFF group was significantly 

higher between the 12
th

 and the 24
th

 months (p<0.001). However, the cost of maternal 

non-routine doctor visits due to BF was significantly higher in the any BF group 

compared to the any FF group, during months 4 to 6 (p=0.047), in the first six months 

(p<0.001), and in the first 12 months (p<0.001). To note, the total cost was not 
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significantly different between the any BF and the EFF groups at any time point (Table 

6). 

 

3. Predominant/EBF vs. mixed feeding vs. EFF  

  Table 7 summarizes the findings of the comparison between the three infant 

nutrition groups: predominant/EBF, mixed feeding, and EFF. Comparing the three 

infant nutrition groups showed a significant difference in the proportion of infants who 

visited the doctor for illnesses in the first month. In particular, the proportion was 

lowest in the predominant/EBF group and highest in the EFF group (14.9% vs. 25.3% 

vs. 38.9%, p=.009). A similar trend was observed for the number of doctor visits for 

infant illnesses during month 1 (p=0.004). The proportion of hospitalized infants was 

lowest in the predominant/EBF group and highest in the EFF group during month 1 

(3.4% vs. 7.5% vs. 6.7%, p=.039). A similar trend was observed during the first six 

months (6.9% vs. 12.2% vs. 29.4%, p=0.033). However, during months 2 and 3, the 

proportion of hospitalized infants was lowest in the mixed feeding group and highest in 

the EFF group (1.8% vs. 2.9% vs. 10.8%, p=0.011). Similar results were observed for 

the number of infant hospitalizations during the first month, months 2 and 3, and the 

first six months. Additionally, the number of infant hospitalizations was significantly 

different between the three infant nutrition groups during the first 12 months, with the 

highest number in the EFF group and the lowest in the predominant/EBF group 

(p=0.003).  

  In terms of infant nutrition costs, the cost of water and formula was significantly 

different between all infant nutrition groups. Particularly, the cost was highest in the 

EFF group and lowest in the predominant/EBF group at all time points.  
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  In terms of healthcare costs, the cost of doctor visits for infant illnesses in the 

predominant/EBF group was also significantly different in the first month, with the 

highest cost in the EFF group and the lowest in the predominant/EBF group (p<0.001). 

In addition, the cost of infant hospitalization in the EFF was significantly higher 

compared to the predominant/EBF and the mixed feeding groups during months 2 and 3 

(p=0.004), the first six months (p=0.001), and the first 12 months (p=0.014). Similar 

results were observed for the cost of infant medications during the first month 

(p=0.030). Additionally, the cost of maternal non-routine doctor visits due to BF was 

significantly higher in the predominant/EBF group compared to the two other groups 

during months 4 to 6 (p=0.011).  

  A comparison of the total costs showed a significant difference between the 

three groups during the first six months and the first 12 months. In particular, the total 

cost was lowest in the predominant/EBF group and highest in the EFF group during the 

first six months (p<0.001). However, the total cost was lowest in the mixed feeding 

group and highest in the EFF group during the first 12 months (p=0.009). 
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CHAPTER IV 

DISCUSSION 
 

  Our study is the first economic evaluation of a BF promotion and support 

intervention in Lebanon. It examined the monetary benefits of a multi-component BF 

promotion intervention at different time points. This intervention was not cost-efficient 

at month 1 and at month 6 post-partum. However, it was cost-efficient at 1 year and at 2 

years post-partum. The net monetary benefits of the intervention were 2.44 times and 

2.82 times the costs of its implementation at year 1 and year 2, respectively.  

  Our findings are consistent with a study conducted in Uganda in which the 

authors showed that, while the standard health facility promotion of BF combined with 

peer counseling increases the prevalence of BF during the first six months, whether 

exclusive or combined with formula, it is more expensive compared to the standard 

health facility promotion alone, with an incremental cost of 137 USD per mother-child 

pair at 6 months [71]. These findings are in line with the results of our study, which 

showed that the cost incurred by the multi-component BF promotion intervention was 

more than the control, with an incremental cost of 485 USD per participant during the 

first six months, nearly twice the incremental cost reported in the study from Uganda. 

The higher cost in Lebanon might indicate a higher cost structure compared to Uganda, 

where peer supporters received a 20 USD stipend per month. This could explain the 

higher incremental cost of the intervention in our study during the first six months. To 

note, Chola et al. studied the effect of BF promotion intervention on diarrhea and 

diarrhea-related costs as estimated from previous studies [71], whereas our study 

collected data prospectively on costs related to several illnesses and maternal doctor 
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visits due to BF. Therefore, scaling the net cost of the intervention to gross domestic 

product (GDP) per capita adjusted for purchasing power parity (PPP) for Lebanon and 

Uganda in the year of the implementation of the intervention makes the findings more 

comparable. In our study, the net costs of the intervention represent 3% of the GDP per 

capita (PPP-adjusted) in Lebanon (16,168 USD in 2016), whereas the net costs of the 

intervention in Uganda study constitute 7.7% of the GDP per capita (PPP-adjusted) in 

Uganda (1,770 USD in 2008)[80]. Hence, although the interventions in both countries 

were not cost-efficient at six months, the percentage of costs allocated to our 

intervention is relatively lower compared to the intervention in Uganda.  

  Another study from South Africa by Desmond et al. assessed the economic 

evaluation of the intervention using group education and antenatal and postnatal BF 

counseling and support strategy. The intervention was implemented under three 

different scenarios: 1) implementation of the full intervention as dictated in the protocol 

(10.4 home visits for the rural population and 10.4 clinic visits for the urban 

population); 2) implementation of a simplified intervention with less frequent pre-and 

post-natal visits and more clinic-based visits (2 urban-based home visits, 4.2 rural-based 

home visits, 4.2 urban-based clinic visits, and 2 rural-based clinic visits) ; 3) 

implementation of a basic intervention which is entirely clinic-based (3 urban-based 

clinic visits, and 3 rural-based clinic visits). Results showed that the simplified scenario 

was the most cost-effective and the most efficient in terms of cost per additional month 

of EBF, which might explain that the cost-efficiency of the simplified scenario might be 

linked to a lower number of visits [72]. Our intervention consisted of more home visits, 

namely on days 1, 3, 7, and 15 post-hospital discharge, and then monthly until six 

months postpartum. This might partially explain why our intervention, which included a 
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higher number of home visits compared to the intervention implemented by Desmond et 

al., was not cost-efficient. 

  Our study showed that the intervention was also associated with a reduced risk 

of infant hospitalization between the 6
th

 and the 12
th

 months of age, and of doctor visits 

for infant illnesses during the first year of life. However, the intervention was not 

associated with a reduction in the costs of infant nutrition, costs of doctor visits for 

infant illnesses, costs of infant hospitalizations and medications, or costs of maternal 

non-routine doctor visits due to BF at any time point. This may be attributed to the fact 

that only 22.4% of the participants in the intervention arm complied/received the three 

components of the intervention, which may have attenuated the association between 

reduced health costs and the intervention [76].  

Our study also showed that the difference in the overall total costs between the 

intervention and the control groups was not statistically significant. This may be 

explained by the differences in the baseline characteristics between both groups, namely 

parity, and socioeconomic status. There is evidence that wealth disparities affect BF 

continuation. Poorer women are 1.5 times more likely to BF for 2 years, compared to 

richer ones [81], and women who have at least one child are more likely to BF for 6 

months than first-time mothers (69% vs. 59%, p<0.001) [82]. In our cohort, more 

women in the intervention group were primiparous and had a higher monthly income. 

These differences may have contributed to less BF and diminution of the differences in 

the overall total costs between the two groups. 

 The putative protective effect of BF on the breastfed offspring against infections 

is stipulated to be mediated by several mechanisms. These include the transfer of 

several factors in the breastmilk, like secretory IgA antibodies, bactericidal lactoferrin, 
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B and T lymphocytes, as well as numerous cytokines and growth factors [83]. 

Consequently, the better response of the infant to the infection might decrease the cost 

of infant-related healthcare costs, particularly in the first six months post-partum [60]. 

This was supported by the results of our study when we examined the association 

between BF and infant and mother health costs, irrespective of the status of the maternal 

allocation in the trial. We found that predominant/EBF was significantly associated with 

a lower percentage of hospitalized infants, and a reduction in the number and costs of 

infant hospitalizations, as well as the total cost in the first six months of the infant’s life. 

In addition, it showed that predominant/EBF during the first month was significantly 

associated with a decreased number and cost of doctor visits for infant illnesses, number 

of infant hospitalizations, and cost of infant medications. Similarly, it was associated 

with reduced number of doctor visits and cost of infant medications during the second 

and the third month, reduced number and cost of infant hospitalizations, and less cost 

spent on infant medications between the 12
th

 and 24
th

 months post-partum. However, it 

was associated with an increase in the cost of maternal non-routine visits due to BF 

between the 3
rd

 and the 6
th

 months, a finding that is expected as BF women may 

experience BF-associated complications, such as mastitis, engorgement, or sore nipples. 

The health effects of BF were also seen in infants receiving any BF, i.e., whether 

exclusive or complemented with FF. This explains that BF, even if complemented with 

FF, might provide protection to the infants, and consequently economic benefits. Any 

BF was associated with a significant reduction in: 

-  the proportion of infants who visited the doctor for illnesses during the second-

and third-months post-partum,  
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- the risk, the number, and the cost of infant hospitalizations during the second-

and third-months post-partum,  

-  the number and cost of infant hospitalizations between the 12
th

 and the 24
th

 

months, 

-  and the cost of infant medications between the 12
th

 and the 24
th

 months.   

  However, we found that there was a significant increase in the cost of maternal 

non-routine doctor visits during the first six months and the first-year post-partum, 

mainly between the 3
rd

 and the 6
th

 months. This finding was expected since only BF 

women were visiting the doctor due to BF, and our dataset lacked data on non-BF-

related maternal doctor visits. Similarly, the cost of infant nutrition was expected to be 

significantly lower in BF groups.  
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CHAPTER V 

STRENGTHS AND LIMITATIONS 
 

  To our knowledge, our study is the first to comprehensively assess the costs and 

benefits of a multi-component BF intervention in Lebanon at different time points. The 

strength of this study lies in its prospective design which decreases the risk of recall 

bias. Our primary outcome is infant nutrition and healthcare cost during the first six 

months. This duration corresponds to the recommended duration of EBF by 

international organizations like WHO and AAP. Data collection continued to two years 

post-partum, which is a relatively long enough time period to assess the immediate 

economic benefits of BF, as most BF women do not usually continue BF after 2 years of 

age.  

  However, this study may be limited by the fact that sampling of participants in 

the trial was limited to two private hospitals in Beirut, and only women who intended to 

BF were initially recruited. Therefore, the results of this study may not be generalizable 

to women in rural areas or to women who did not intend to breastfeed before delivery. 

In addition, only a small percentage of women complied with the three components of 

the intervention, which might affect the study power to detect a difference in the cost-

benefit analysis between the two groups. Moreover, the costs of infant nutrition and 

healthcare utilization were self-reported and not based on invoices provided by the 

mothers. Thus, this might introduce information bias. Finally, this study did not collect 

data on maternal food consumption, maternal health problems not related to BF, use and 

cost of breastmilk pumps, and the cost of maternal absenteeism from work. 
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CHAPTER VI 

CONCLUSION 
 

  The multicomponent BF promotion and support intervention was associated 

with economic benefits in the first year and the first two years post-partum. BF, whether 

exclusive or partial was associated with significant economic benefits in the first six 

months post-partum, irrespective of the intervention. Hence, our findings suggest that 

any intervention that increases the rate or duration of BF may be cost-beneficial. In the 

context of the current economic crisis in Lebanon, this study provides further evidence 

to policymakers on the need to invest in BF promotion and support interventions in 

Lebanon. 
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APPENDIX I 
ILLUSTRATIONS 

 

Figure 1. Participants' flow in the trial 
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APPENDIX II 
TABLES 

 

Table 1. Baseline demographic characteristics in the control and intervention groups 

 

 
Total  

(N=339) 
Control  
(n=179) 

Intervention  
(n=160) p-Value 

Continuous Variables Mean (SD) Mean (SD) Mean (SD)  

Age (years) 29.5 (4.9) 29.3 (5.2) 29.6 (4.6) 0.550 

Categorical Variables  n (%) n (%) n (%)  

Employment status  
  

 

   Homemakers 163 (48.1) 90 (50.3) 73 (45.6) 

0.392 

   Employed 176 (51.9) 89 (49.7) 87 (54.4) 

Number of living 

children
     

   0 158 (46.6) 65 (36.3) 93 (58.1) 

<0.001  
   1+ 181 (53.4) 114 (63.7) 67 (41.9) 

Education     

   ≤ High school  72 (21.2) 44 (24.6) 28 (17.5) 

0.112 

    University 267 (78.8) 135 (75.4) 132 (82.5) 

Monthly household 

income (USD)
1
 

    

   ≤ 1000 88 (27.8) 59 (34.7) 29 (19.7) 

0.003 
    > 1000 229 (72.2) 111 (65.3) 118 (80.3) 

 

 

 

 
 

 

 

 

 

 

 

  

 

1
 Missing data for 22 participants 
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Table 2: Findings of the cost-benefit analysis in the intervention and the control groups 
 

 Month 0-1 Month 0-6 Month 0-12 Month 0-24 

Benefits
1 

-94.88 -225.40 633.33 730.99 

Net Implementation 

Costs 
43.49 259.34 259.34 259.34 

BCR
2 

- - 2.44 2.82 

Net Benefits
3 

-138.37 -484,74 373.99 471.65 

 

 
 
2 
 
 

 

 

 

 

 

 

 

 

 

 

 

1
 Benefits = Mean net present value per participant in the control group – mean net 

present value per participant in the intervention group 

 

2 
Benefit-Cost Ratio = 

%&'&($)*
+&)	-!&*&')	./01&	2(	)3&	'&)	45-0&5&')/)$2'	62*)	-&!	-/!)$6$-/') 

 

3 
Net benefits = Benefits – Net implementation costs 
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Table 3: Findings of the comparison between the intervention and the control groups  
 

 Control Intervention Unadjusted 
Analysis 

Adjusted 
Analysis1 

CATEGORICAL 
VARIABLES n (%) n (%) p-Value p-Value 

Doctor visit for infant illness  
Month 1 42 (23.5) 28 (17.5) 0.176 0.168 
Months 2 and 3 53 (31) 36 (22.9) 0.101 0.250 
Months 4 to 6 74 (46) 63 (42.6) 0.548 0.497 
First 6 months 110 (68.3) 92 (62.2) 0.256 0.291 
Months 7 to 12 103 (65.2) 89 (62.7) 0.595 0.835 
First 12 months 133 (84.2) 122 (85.3) 0.784 0.624 
Months 13 to 242 118 (77.1) 112 (83) 0.218 0.961 
First 24 months2 141 (92.2) 132 (97) 0.071 0.254 
Infant hospitalization 
Month 1 10 (5.6) 10 (6.3) 0.796 0.855 
Months 2 and 3 7 (4.1) 7 (4.5) 0.870 0.879 
Months 4 to 6 9 (5.6) 4 (2.7) 0.207 0.243 
First 6 months 19 (11.8) 17 (11.5) 0.931 0.771 
Months 7 to 12 20 (12.7) 8 (5.6) 0.035 0.085 
First 12 months 33 (20.9) 22 (15.4) 0.217 0.256 
Months 13 to 24  15 (9.8) 18 (13.2) 0.360 0.307 
First 24 months 43 (28.1) 34 (25) 0.551 0.647 
CONTINUOUS 
VARIABLES  Mean (SD) Mean (SD) p-Value p-Value 

Number of doctor visits for infant illnesses 
First month 0.25 (0.495) 0.26 (0.666) 0.939 0.998I 
Months 2 and 3 0.45 (1.091) 0.34 (0.739) 0.278 0.664 
Months 4 to 6 0.83 (1.551) 0.54 (0.999) 0.054 0.084 
First 6 months 1.50 (1.982) 1.13 (1.527) 0.062 0.134 
Months 7 to 12 1.49 (2.312) 1.13 (1.448) 0.096 0.154 
First 12 months 2.97 (3.095) 2.22 (2.302) 0.016 0.045 

Months 13 to 242 2.77 (3.876) 2.83 (3.990) 0.900 0.994 
First 24 months2 5.75 (5.718) 5.04 (5.069) 0.275 0.322 
Number of infant hospitalizations 
First month 0.06 (0.230) 0.06 (0.243) 0.797 0.858 
Months 2 and 3 0.04 (0.199) 0.06 (0.283) 0.542 0.446 
Months 4 to 6 0.06 (0.230) 0.03 (0.163) 0.202 0.238 
First 6 months 0.12 (0.349) 0.14 (0.398) 0.789 0.887 
Months 7 to 12 0.15 (0.420) 0.08 (0.337) 0.117 0.192 
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 Control Intervention 
Unadjusted 

Analysis 
Adjusted 
Analysis1 

First 12 months 0.27 (0.583) 0.21 (0.567) 0.349 0.401 
Months 13 to 24  0.17 (0.667) 0.16 (0.443) 0.904 0.999 
First 24 months 0.45 (1.026) 0.37 (0.758) 0.438 0.527 
Total cost of formula and water (USD) 
First month 22.91 (33.929) 22.50 (36.593) 0.915 0.373 
Months 2 and 3 87.94 (105.561) 94.54 (110.771) 0.581 0.782 
Months 4 to 6 173.51 (167.921) 171.09 (174.993) 0.902 0.411 
First 6 months 284.51 (282.091) 283.57 (286.489) 0.977 0.422 
Months 7 to 12 303.92 (278.559) 367.46 (306.804) 0.061 0.473 
First 12 months 581.08 (486.212) 641.56 (528.693) 0.302 0.938 
Months 13 to 242,3  559.98 (396.350) 583.43 (395.096) 0.617 0.942 
First 24 months2,3 1156.11 (722.304) 1224.45 (729.816) 0.427 0.826 
Total cost of doctor visits for infant illnesses (USD) 
First month 9.02 (21.402) 10.38 (33.172) 0.649 0.955 
Months 2 and 3 19.69 (54.461) 13.98 (35.543) 0.266 0.266 
Months 4 to 6 33.45 (63.808) 26.44 (56.773) 0.311 0.299 
First 6 months 61.52 (85.898) 51.35 (82.856) 0.291 0.194 
Months 7 to 12 64.01 (103.932) 55.37 (78.547) 0.420 0.328 
First 12 months 125.02 (141.429) 102.92 (120.910) 0.148 0.101 
Months 13 to 242  133.97 (221.802) 144.40 (217.761) 0.688 0.840 
First 24 months2 259.59 (308.066) 249.44 (265.564) 0.766 0.398 
Total cost of infant hospitalizations (USD) 
First month 793.82 (4,293.041) 886.00 (4,492.518) 0.847 0.735 
Months 2 and 3 604.22 (3,049.150) 948.43 (5,050.373) 0.451 0.447 
Months 4 to 6 628.34 (2,603.148) 515.62 (3,775.232) 0.759 0.876 
First 6 months 1,526.38 (4,535.873) 1,771.35 (5,643.984) 0.673 0.730 
Months 7 to 12 1,835.65 (6,567.496) 982.74 (4,709.101) 0.193 0.319 
First 12 months 3,391.02 (8,298.904) 2,714.96 (8,077.900) 0.475 0.577 
Months 13 to 24  2,876.90 (1,3049.830) 2,780.44 (9,805.611) 0.944 0.998 
First 24 months 6,378.74 (18,766.041) 5,481.24 (12,630.570) 0.638 0.726 
Total cost of infant medications (USD) 
First month 2.61 (12.960) 4.19 (21.314) 0.404 0.448 
Months 2 and 3 6.07 (19.648) 4.01 (13.848) 0.275 0.318 
Months 4 to 6 12.92 (40.289) 6.77 (15.313) 0.073 0.088 
First 6 months 20.91 (55.627) 13.64 (22.971) 0.140 0.159 
Months 7 to 12 28.05 (64.557)  18.67 (52.137) 0.169 0.251 
First 12 months 43.75 (71.534) 31.16 (59.276) 0.099 0.161 
Months 13 to 242  28.39 (39.335) 31.20 (59.433) 0.633 0.583 
First 24 months2 72.15 (92.296) 62.04 (94.675) 0.360 0.444 
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 Control Intervention 
Unadjusted 

Analysis 
Adjusted 
Analysis1 

Total cost of maternal non-routine doctor visits due to BF (USD) 
First month 3.49 (17.443) 3.88 (21.634) 0.853 0.513 
Months 2 and 3 2.79 (12.502) 2.18 (13.200) 0.665 0.584 
Months 4 to 6 2.75 (17.748) 1.25 (9.268) 0.358 0.208 
First 6 months 8.98 (36.528) 7.76 (28.226) 0.745 0.300 
Months 7 to 12 1.47 (16.060) 0.09 (1.111) 0.283 0.332 
First 12 months 10.62 (45.280) 8.12 (28.676) 0.573 0.241 
Months 13 to 24  8.87 (49.056) 2.18 (15.552) 0.112 0.091 
First 24 months 19.84 (84.309) 10.72 (32.644) 0.218 0.094 
Overall total cost4 (USD) 
First month 831.84 (4308.943) 970.56 (4496.961) 0.772 0.793 
First 6 months 1902.30 (4601.112) 2389.28 (5706.914) 0.408 0.510 
First 12 months 4151.48 (8372.374) 3760.34 (8180.059) 0.683 0.725 
First 24 months3,5 7862.77 (18922.603) 7373.06 (12843.583) 0.801 0.838 

 

3 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

BF: Breastfeeding 

 

1 
Variables: Adjusted for the number of children and household income 

 

2 
Missing data for 1 participant in the intervention group 

 

3 
Missing data for 1 participant in the control group 

 

4 
The sum of the costs of formula and water, doctor visits for infant illnesses, infant 

hospitalizations, infant medications, maternal non-routine doctor visits due to BF, and 

implementation cost    

 

5 
Missing data for 2 participants in the intervention group 
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Table 4. Types of infant nutrition at different time points 
 

 Type of Infant Nutrition  

 Predominant/EBF1 Mixed 
Feeding2 EFF3 Total 

TIME POINTS n (%) n (%) n (%) N (%) 
Month 1 175 (51.6) 146 (43.1) 18 (5.3) 339 

Months 2 and 3 140 (42.7) 114 (34.8) 74 (22.6) 328 

Months 4 to 6 105 (34) 81 (26.2) 123 (39.8) 309 

Months 7 to 12 68 (22.6) 49 (16.3) 184 (61.1) 301 

Months 13 to 24 19 (6.6) 4 (1.4) 264 (92) 287 

 
4 
 
 
 
 
 
 
 
 
 

 

  

 

1 
Predominant/EBF refers to the group of infants who are exclusively breastfed or 

receiving, in addition to breastmilk, a small quantity of formula milk (a maximum of 

two formula bottles per week) 

 

2
 Mixed feeding refers to the group of infants receiving both breast milk and formula 

milk (more than two bottles per week) 

 

3 
EFF refers to the group of infants receiving formula milk exclusively
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Table 5. Findings of the comparison between the predominant/exclusive breastfeeding 

and any formula groups 

 
 Predominant/EBF1 Any FF2  p-Value 

CATEGORICAL VARIABLES n (%) n (%)  
Doctor visit for infant illness  
Month 1 26 (14.9) 44 (26.8) 0.007 
Months 2 and 3 31 (22.1) 58 (30.9) 0.079 
Months 4 to 6 44 (41.9) 93 (45.6) 0.537 
First 6 months 54 (62.1) 148 (66.7) 0.445 
Months 7 to 12 38 (55.9) 154 (66.1) 0.123 
First 12 months 45 (80.4) 210 (85.7) 0.315 
Months 13 to 243 13 (68.4) 216 (80.9) 0.231 
First 24 months3 13 (86.7) 257 (94.8) 0.201 
Infant hospitalization 
Month 1 6 (3.4) 14 (8.5) 0.046 
Months 2 and 3 4 (2.9) 10 (5.3) 0.275 
Months 4 to 6 5 (4.8) 8 (3.9) 0.768 
First 6 months 6 (6.9) 30 (13.5) 0.103 
Months 7 to 12 6 (8.8) 22 (9.4) 0.877 
First 12 months 9 (16.1) 46 (18.8) 0.637 
Months 13 to 24  0 (0) 33 (12.3) 0.143 
First 24 months 3 (20) 73 (26.8) 0.766 
CONTINUOUS VARIABLES  Mean (SD) Mean (SD)  
Number of doctor visits for infant illnesses 
First month 0.15 (0.378) 0.36 (0.725) 0.001 
Months 2 and 3 0.28 (0.635) 0.48 (1.107) 0.035 
Months 4 to 6 0.66 (1.200) 0.71 (1.383) 0.759 
First 6 months 1.14 (1.579) 1.40 (1.858) 0.253 
Months 7 to 12 1.04 (1.616) 1.40 (2.040) 0.188 
First 12 months 2.45 (2.763) 2.65 (2.774) 0.615 
Months 13 to 243 2.05 (3.325) 2.87 (3.969) 0.380 
First 24 months3 4.73 (5.035) 5.49 (5.459) 0.602 
Number of infant hospitalizations 
First month 0.03 (0.182) 0.09 (0.280) 0.049 
Months 2 and 3 0.03 (0.167) 0.06 (0.285) 0.162 
Months 4 to 6 0.05 (0.214) 0.04 (0.195) 0.728 
First 6 months 0.07 (0.255) 0.15 (0.408) 0.030 
Months 7 to 12 0.13 (0.486) 0.11 (0.349) 0.636 
First 12 months 0.25 (0.640) 0.24 (0.561) 0.914 



 50 

 Predominant/EBF1 Any FF2  p-Value 

Months 13 to 24  0.00 (0.000) 0.18 (0.591) <0.001 
First 24 months 0.27 (0.594) 0.42 (0.926) 0.529 
Total cost of formula and water (USD) 
First month 1.21 (3.711) 45.67 (39.014) <0.001 
Months 2 and 3 1.72 (7.043) 157.65 (99.575) <0.001 
Months 4 to 6 2.32 (18.651) 259.87 (146.880) <0.001 
First 6 months 3.95 (21.448) 393.83 (262.745) <0.001 
Months 7 to 12 2.34 (19.263) 430.93 (263.903) <0.001 
First 12 months 7.00 (32.539) 747.60 (461.743) <0.001 
Months 13 to 24 7.20 (31.384) 610.98 (378.209) <0.001 
First 24 months 0.00 (0.000) 1,253.79 (687.633) <0.001 
Total cost of doctor visits for infant illnesses (USD) 
First month 4.92 (13.604) 14.72 (36.429) 0.001 
Months 2 and 3 13.98 (47.705) 19.17 (45.402) 0.317 
Months 4 to 6 29.81 (61.086) 30.24 (60.414) 0.954 
First 6 months 48.96 (90.624) 59.67 (81.952) 0.317 
Months 7 to 12 50.68 (95.351) 62.60 (91.936) 0.352 
First 12 months 108.61 (151.377) 115.87 (127.880) 0.712 
Months 13 to 243 116.84 (215.896) 141.47 (220.656) 0.638 
First 24 months3 257.85 (316.368) 256.21 (287.988) 0.983 
Total cost of infant hospitalizations (USD) 
First month 530.99 (3,921.923) 1,164.21 (4,815.633) 0.187 
Months 2 and 3 370.19 (2,171.280) 1,065.95 (5,105.865) 0.095 
Months 4 to 6 530.61 (2,395.956) 596.87 (3,567.072) 0.864 
First 6 months 783.59 (2,910.246) 1,980.78 (5,692.396) 0.016 
Months 7 to 12 1,962.58 (8,837.540) 1,275.15 (4,509.355) 0.388 
First 12 months 3,417.18 (10,529.932) 2,990.44 (7,576.485) 0.726 
Months 13 to 24  0.00 (0.000) 3,053.38 (12,036.876) <0.001 
First 24 months 2,963.46 (6,737.978) 6,127.49 (16,557.148) 0.462 
Total cost of infant medications (USD) 
First month 1.11 (4.550) 5.75 (24.384) 0.017 
Months 2 and 3 2.96 (9.275) 6.67 (21.046) 0.032 
Months 4 to 6 8.57 (20.556) 10.69 (35.292) 0.571 
First 6 months 12.45 (23.143) 19.38 (48.865) 0.206 
Months 7 to 12 28.66 (100.328) 22.12 (39.950) 0.600 
First 12 months 44.78 (112.841) 36.17 (50.021) 0.578 
Months 13 to 243 6.54 (8.748) 31.58 (51.108) <0.001 
First 24 months3 33.24 (41.572) 69.72 (95.328) 0.142 
Total cost of maternal non-routine doctor visits due to BF (USD) 
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 Predominant/EBF1 Any FF2  p-Value 

First month 1.88 (12.646) 5.59 (24.719) 0.086 
Months 2 and 3 1.45 (8.959) 3.28 (15.050) 0.172 
Months 4 to 6 5.41 (23.842) 0.29 (3.338) 0.031 
First 6 months 8.04 (38.595) 8.53 (30.278) 0.907 
Months 7 to 12 0.00 (0.000) 1.06 (13.254) 0.513 
First 12 months 4.02 (24.636) 10.67 (40.677) 0.115 
Months 13 to 24  3.57 (15.548) 5.92 (38.567) 0.792 
First 24 months 7.57 (20.415) 16.10 (67.176) 0.625 
Total cost4 (USD) 
First month 540.11 (3,921.060) 1,235.94 (4,831.453) 0.148 
First 6 months 857.00 (2,940.275) 2,462.19 (5,737.168) 0.001 

First 12 months 3,581.60 (10,659.165) 3,900.74 (7,651.538) 0.795 
First 24 months 3,262.13 (6,846.196) 7,745.92 (16,678.377) 0.302 

 
5 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

1 
Predominant/EBF refers to the group of infants who are exclusively breastfed or 

receiving, in addition to breastmilk, a small quantity of formula milk (a maximum of 

two formula bottles per week) 

 

2 
Any FF refers to the group of infants receiving formula milk, with or without 

breastmilk 

 

3
 Missing data for 1 participant in the any FF group 

 

4 
The sum of the costs of formula and water, doctor visits for infant illnesses, infant 

hospitalizations, infant medications, and maternal non-routine doctor visits due to BF    
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Table 6. Findings of the comparison between the exclusive formula feeding and any 

breastfeeding groups 
 

 Any BF1 EFF2  p-
Value 

CATEGORICAL 
VARIABLES 

n (%) n (%)  

Doctor visit for infant illness  
Month 1 63 (19.6) 7 (38.9) 0.068 
Months 2 and 3 62 (24.4) 27 (36.5) 0.04 
Months 4 to 6 78 (41.8) 59 (48) 0.296 
First 6 months 192 (65.8) 10 (58.8) 0.559 
Months 7 to 12 72 (61.5) 120 (65.2) 0.517 
First 12 months 243 (85) 12 (80) 0.710 
Months 13 to 243 17 (73.9) 212 (80.6) 0.422 
First 24 months4 257 (94.8) 13 (86.7) 0.201 
Infant hospitalization 
Month 1 17 (5.3) 3 (16.7) 0.081 
Months 2 and 3 6 (2.4) 8 (10.8) 0.004 
Months 4 to 6 7 (3.8) 6 (4.9) 0.633 
First 6 months 31 (10.6) 5 (29.4) 0.035 
Months 7 to 12 10 (8.5) 18 (9.8) 0.719 
First 12 months 50 (17.5) 5 (33.3) 0.162 
Months 13 to 24  0 (0) 33 (12.5) 0.088 
First 24 months 70 (25.7) 6 (40) 0.236 
CONTINUOUS VARIABLES  Mean (SD) Mean (SD)  
Number of doctor visits for infant illnesses 
First month 0.24 (0.573) 0.44 (0.405) 0.249 
Months 2 and 3 0.35 (0.950) 0.54 (0.894) 0.134 
Months 4 to 6 0.67 (1.306) 0.72 (1.351) 0.712 
First 6 months 1.30 (1.732) 1.76 (2.562) 0.469 
Months 7 to 12 1.17 (1.753) 1.41 (2.073) 0.296 
First 12 months 2.59 (2.729) 3.00 (3.525) 0.667 
Months 13 to 243 2.00 (3.030) 2.89 (3.995) 0.299 
First 24 months4 5.41 (5.453) 6.07 (5.161) 0.651 
Number of infant hospitalizations 
First month 0.05 (0.224) 0.17 (0.383) 0.229 
Months 2 and 3 0.02 (0.152) 0.14 0.416) 0.027 
Months 4 to 6 0.04 (0.191) 0.05 (0.216) 0.634 
First 6 months 0.11 (0.324) 0.47 (0.800) 0.082 
Months 7 to 12 0.12 (0.439) 0.11 (0.345) 0.810 
First 12 months 0.22 (0.511) 0.73 (1.223) 0.125 
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 Any BF1 EFF2  
p-

Value 
Months 13 to 24  0.00 (0.000) 0.18 (0.596) <0.001 
First 24 months 0.39 (5.453) 0.80 (1.207) 0.214 
Total cost of formula and water (USD) 
First month 18.54 (29.399) 97.24 (45.827) <0.001 
Months 2 and 3 47.99 (72.544) 239.08 (72.910) <0.001 
Months 4 to 6 64.22 (96.387) 335.87 (122.516) <0.001 
First 6 months 260.37 (269.821) 690.96 (198.893) <0.001 
Months 7 to 12 90.82 (150.952) 488.80 (254.793) <0.001 
First 12 months 580.36 (499.955) 1171.45 (248.449) <0.001 
Months 13 to 24 92.45 (219.292) 612.70 (379.582) <0.001 
First 24 months 1,152.70 (722.094) 1,833.05 (431.095) <0.001 
Total cost of doctor visits for infant illnesses (USD) 
First month 8.55 (21.939) 29.53 (74.801) 0.251 
Months 2 and 3 14.41 (42.873) 25.69 (56.331) 0.114 
Months 4 to 6 29.93 (65.000) 30.34 (53.361) 0.953 
First 6 months 54.89 (82.022) 86.81 (118.224) 0.288 
Months 7 to 12 50.42 (83.347) 65.93 (97.917) 0.157 
First 12 months 114.15 (133.050) 121.64 (121.593) 0.831 
Months 13 to 243 112.70 (195.985) 142.21 (222.216) 0.538 
First 24 months4 256.32 (292.723) 255.86 (216.948) 0.995 
Total cost of infant hospitalizations (USD) 
First month 755.43 (4,319.981) 2,297.90 (5,301.932) 0.241 
Months 2 and 3 357.73 (2,398.332) 2,180.57 (7,331.256) 0.038 
Months 4 to 6 428.14 (2,186.348) 795.45 (4,328.696) 0.385 
First 6 months 1,412.07 (4,625.424) 5,622.44 (9,580.301) 0.090 
Months 7 to 12 1,573.39 (7,173.252) 1,339.56 (4,705.231) 0.732 
First 12 months 2,763.17 (7,592.472) 8,916.94 (14,986.423) 0.136 
Months 13 to 24  0.00 (0.000) 3,099.64 (12,122.130) <0.001 

First 24 months 5,758.87 
(16,276.402) 

9,647.84 (14,786.489) 0.366 

Total cost of infant medications (USD) 
First month 3.44 (17.860) 1.92 (3.674) 0.720 
Months 2 and 3 4.68 (16.777) 6.46 (18.321) 0.431 
Months 4 to 6 7.99 (18.920) 12.97 (43.328) 0.231 
First 6 months 17.73 (44.178) 12.24 (22.809) 0.612 
Months 7 to 12 25.81 (79.301) 22.19 (41.587) 0.604 
First 12 months 38.29 (67.366) 27.79 (37.095) 0.550 
Months 13 to 243 11.19 (17.581) 31.55 (51.383) <0.001 
First 24 months4 68.79 (95.095) 50.07 (59.828) 0.452 
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 Any BF1 EFF2  
p-

Value 
Total cost of maternal non-routine doctor visits due to BF (USD) 
First month 3.88 (20.026) 0.00 (0.000) 0.412 
Months 2 and 3 1.68 (9.707) 5.31 (19.996) 0.135 
Months 4 to 6 3.13 (18.092) 0.37 (4.134) 0.047 
First 6 months 8.88 (33.647) 0.00 (0.000) <0.001 
Months 7 to 12 1.82 (18.459) 0.18 (2.449) 0.342 
First 12 months 9.93 (39.190) 0.00 (0.000) <0.001 
Months 13 to 24  2.95 (14.132) 6.01 (38.853) 0.708 
First 24 months 16.52 (67.258) 0.00 (0.000) 0.343 
Total cost5 (USD) 
First month 789.83 (4,328.556) 2,426.58 (5,312.480) 0.215 
First 6 months 1,753.95 (4,661.405) 6,412.45 (9,705.333) 0.066 

First 12 months 3,505.89 (7,654.094) 10,237.82 
(15,109.551) 0.108 

First 24 months 7,274.07 
(16,406.194) 

11,786.82 
(14,841.658) 0.298 

6  
 
 
 
 
 
 
 
 
 
 

  

 

1
 Any BF refers to the group of infants receiving breastmilk, with or without formula 

milk 

 

2
 EFF refers to the group of infants receiving formula milk exclusively 

 

3
 Missing data for 1 participant in the EFF group 

 

4 
Missing data for 1 participant in the any BF group 

 

5 
The sum of the costs of formula and water, doctor visits for infant illnesses, infant 

hospitalizations, infant medications, and maternal non-routine doctor visits due to BF 
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Table 7. Findings of the comparison between the predominant/exclusive breastfeeding, 

mixed feeding, and exclusive formula feeding groups 

 

 Predominant/EBF1 Mixed Feeding2 EFF3  p-Value 
CATEGORICAL 
VARIABLES 

n (%) n (%) n (%)  

Doctor visit for infant illness  
Month 1 26 (14.9) 37 (25.3) 7 (38.9) 0.009 
Months 2 and 3 31 (22.1) 31 (27.2) 27 (36.5) 0.081 
Months 4 to 6 44 (41.9) 34 (42) 59 (48) 0.579 
First 6 months 54 (62.1) 138 (67.3) 10 (58.8) 0.582 
Months 7 to 12 38 (55.9) 34 (69.4) 120 (65.2) 0.263 
First 12 months 45 (80.4) 198 (86.1) 12 (80) 0.458 
Months 13 to 244 13 (68.4) 4 (100) 212 (80.6) 0.369 
First 24 months5 13 (86.7) 244 (95.3) 13 (86.7) 0.108 
Infant hospitalization 
Month 1 6 (3.4) 11 (7.5) 3 (16.7) 0.039 
Months 2 and 3 4 (2.9) 2 (1.8) 8 (10.8) 0.011 
Months 4 to 6 5 (4.8) 2 (2.5) 6 (4.9) 0.928 
First 6 months 6 (6.9) 25 (12.2) 5 (29.4) 0.033 
Months 7 to 12 6 (8.8) 4 (8.2) 18 (9.8) 1.000 
First 12 months 9 (16.1) 41 (17.8) 5 (33.3) 0.282 
Months 13 to 24  0 (0) 0 (0) 33 (12.5) 0.233 
First 24 months 3 (20) 67 (26.1) 6 (40) 0.383 
CONTINUOUS 
VARIABLES  Mean (SD) Mean (SD) Mean (SD)  

Number of doctor visits for infant illnesses 
First month 0.15 (0.378) 0.35 (0.730) 0.44 (0.705) 0.004 
Months 2 and 3 0.28 (0.635) 0.45 (1.227) 0.54 (0.894) 0.117 
Months 4 to 6 0.66 (1.200) 0.68 (1.439) 0.72 (1.351) 0.928 
First 6 months 1.14 (1.579) 1.37 (1.793) 1.76 (2.562) 0.352 
Months 7 to 12 1.04 (1.616) 1.35 (1.932) 1.41 (2.073) 0.412 
First 12 months 2.45 (2.763) 2.63 (2.726) 3.00 (3.525) 0.778 
Months 13 to 244 2.05 (3.325) 1.75 (0.957) 2.89 (3.995) 0.577 
First 24 months5 4.73 (5.035) 5.45 (5.483) 6.07 (5.161) 0.798 
Number of infant hospitalizations 
First month 0.03 (0.182) 0.08 (0.265) 0.17 (0.383) 0.041 
Months 2 and 3 0.03 (0.167) 0.02 (0.132) 0.14 0.416) 0.002 
Months 4 to 6 0.05 (0.214) 0.02 (0.156) 0.05 (0.216) 0.664 
First 6 months 0.07 (0.255) 0.13 (0.348) 0.47 (0.800) <0.001 
Months 7 to 12 0.13 (0.486) 0.10 (0.368) 0.11 (0.345) 0.889 
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 Predominant/EBF1 Mixed Feeding2 EFF3  p-Value 

First 12 months 0.25 (0.640) 0.21 (0.476) 0.73 (1.223) 0.003 
Months 13 to 24  0.00 (0.000) 0.00 (0.000) 0.18 (0.596) 0.346 
First 24 months 0.27 (0.594) 0.40 (0.905) 0.80 (1.207) 0.205 
Total cost of formula and water (USD) 
First month 1.21 (3.711) 39.31 (33.076) 97.24 (45.827) <0.001 
Months 2 and 3 1.72 (7.043) 104.80 (76.250) 239.08 (72.910) <0.001 
Months 4 to 6 2.32 (18.651) 144.46 (97.393) 335.87 (122.516) <0.001 
First 6 months 3.95 (21.448) 369.19 (252.424) 690.96 (198.893) <0.001 
Months 7 to 12 2.34 (19.263) 213.62 (167.523) 488.80 (254.793) <0.001 
First 12 months 7.00 (32.539) 719.96 (459.199) 1171.45 (248.449) <0.001 
Months 13 to 246 7.20 (31.384) 497.39 (286.495) 612.70 (379.582) <0.001 
First 24 months 0.00 (0.000) 1,219.98 (685.254) 1833.05 (431.095) <0.001 
Total cost of doctor visits for infant illnesses (USD) 
First month 4.92 (13.604) 12.90 (28.377) 29.53 (74.801) <0.001 
Months 2 and 3 13.98 (47.705) 14.94 (36.269) 25.69 (56.331) 0.182 
Months 4 to 6 29.81 (61.086) 30.07 (70.137) 30.34 (53.361) 0.998 
First 6 months 48.96 (90.624) 57.42 (78.186) 86.81 (118.224) 0.235 
Months 7 to 12 50.68 (95.351) 50.06 (64.007) 65.93 (97.917) 0.368 
First 12 months 108.61 (151.377) 115.50 (128.523) 121.64 (121.593) 0.920 
Months 13 to 244 116.84 (215.896) 93.02 (37.193) 142.21 (222.216) 0.812 
First 24 months5 257.85 (316.368) 256.23 (291.945) 255.86 (216.948) 1.000 
Total cost of infant hospitalizations (USD) 
First month 530.99 (3,921.923) 1,024.44 (4,753.335) 2,297.90 (5,301.932) 0.210 
Months 2 and 3 370.19 (2,171.280) 342.43 (2,660.588) 2,180.57 (7,331.256) 0.004 
Months 4 to 6 530.61 (2,395.956) 295.31 (1,886.688) 795.45 (4,328.696) 0.547 
First 6 months 783.59 (2,910.246) 1,678.79 (5,168.004) 5,622.44 (9,580.301) 0.001 
Months 7 to 12 1,962.58 (8,837.540) 1,033.29 (3,714.976) 1,339.56 (4,705.231) 0.653 
First 12 months 3,417.18 (10,529.932) 2,603.93 (6,706.853) 8,916.94 (14,986.423) 0.014 
Months 13 to 24  0.00 (0.000) 0.00 (0.000) 3,099.64 (12,122.130) 0.475 
First 24 months 2,963.46 (6,737.978) 5,922.02 (16,657.628) 9647.84 (14786.489) 0.526 
Total cost of infant medications (USD) 
First month 1.11 (4.550) 6.22 (25.783) 1.92 (3.674) 0.030 
Months 2 and 3 2.96 (9.275) 6.860 (22.719) 6.46 (18.321) 0.151 
Months 4 to 6 8.57 (20.556) 7.23 (16.658) 12.97 (43.328) 0.370 
First 6 months 12.45 (23.143) 19.97 (50.412) 12.24 (22.809) 0.351 
Months 7 to 12 28.66 (100.328) 21.86 (33.469) 22.19 (41.587) 0.725 
First 12 months 44.78 (112.841) 36.71 (50.764) 27.79 (37.095) 0.600 
Months 13 to 244 6.54 (8.748) 33.31 (31.913) 31.55 (51.383) 0.106 
First 24 months5 33.24 (41.572) 70.87 (96.961) 50.07 (59.828) 0.240 
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 Predominant/EBF1 Mixed Feeding2 EFF3  p-Value 
Total cost of maternal non-routine doctor visits due to BF (USD) 
First month 1.88 (12.646) 6.28 (26.125) 0.00 (0.000) 0.094 
Months 2 and 3 1.45 (8.959) 1.96 (10.588) 5.31 (19.996) 0.096 
Months 4 to 6 5.41 (23.842) 0.16 (1.477) 0.37 (4.134) 0.011 
First 6 months 8.04 (38.595) 9.24 (31.410) 0.00 (0.000) 0.534 
Months 7 to 12 0.00 (0.000) 4.34 (28.500) 0.18 (2.449) 0.068 
First 12 months 4.02 (24.636) 11.37 (41.893) 0.00 (0.000) 0.271 
Months 13 to 24  3.57 (15.548) 0.00 (0.000) 6.01 (38.853) 0.918 
First 24 months 7.57 (20.415) 17.04 (68.999) 0.00 (0.000) 0.551 
Total cost7 (USD) 
First month 540.11 (3,921.060) 1,089.15 (4,768.036) 2,426.58 (5,312.480) 0.165 
First 6 months 857.00 (2,940.275) 2,134.60 (5,182.864) 6,412.45 (9,705.333) <0.001 

First 12 months 3,581.60 (10,659.165) 3,487.46 (6,754.390) 10,237.82 (15,109.551) 0.009 

First 24 months 3,262.13 (6,846.196) 7,509.15 (16,775.601) 11,786.82 (14,841.658) 0.361 
7 
8

 

1 
Predominant/EBF refers to the group of infants who are exclusively breastfed or 

receiving, in addition to breastmilk, a small quantity of formula milk (a maximum of 

two formula bottles per week) 

 

2
 Mixed feeding refers to the group of infants receiving both breast milk and formula 

milk (more than two formula bottles per week) 

 

3 
EFF refers to the group of infants receiving formula milk exclusively 

 

4 
Missing data for 1 participant in the EFF group 

 

5 
Missing data for 1 participant in the mixed feeding group 

 

6 
Missing data for 1 participant in the EBF group 

 

7 
The sum of the costs of formula and water, doctor visits for infant illnesses, infant 

hospitalizations, infant medications, and maternal non-routine doctor visits due to BF    
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