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In Anderson’s review of John Dobbing’s book “The Nestlé Affair Infant Feeding”, the major problem within infant health is the substitution of breast milk with infant formula. This problem is not only with the women who cannot breastfeed but also with the ones who are successfully able to breastfeed. The reason for this drastic substitution worldwide is the aggressive and very persuasive advertising of the infant formula worldwide. This has a great impact in the developing countries where illiterate mothers do not know how to safely prepare the formula, thus diluting it and underfeeding their infants and increasing in this way the infant mortality rate. Because of having the largest share in developing countries, Nestle has been accused of unhealthy practices. As a response to the big boycott against the company, Nestle claimed its infant formula products are better nutritionally than any other breast milk substitutes on the market and that the target customers are women who cannot breastfeed for various reasons.
 

As part of the goal of reducing child mortality in the world, UNICEF acknowledged the importance of breastfeeding as a significant goal. UNICEF endorses the Global Strategy on Infant and Young Child Feeding (IYCF) created by the World Health Organization. Taking a rights-based approach the Global Strategy claims that nutrition is a major “component of every child's right to the highest attainable standard of health, and every woman's right to proper nutrition and to full information and appropriate conditions that will enable her to feed her child as she decides.”
 As such in the 1980s the International Code of Marketing of Breast Milk Substitutes was created in order to promote breastfeeding and later on was emphasized as a goal in the 1990 Innocenti Declaration which stressed the importance of national oversight and creation of standards regarding infant feeding.
 
I will focus my research on Sub-Saharan Africa because it has the highest infant mortality in the world and rejection of breastfeeding is one of the causes that reduce child survival.
 I will use the rational-choice model because I feel it best fits to explain the problem of decrease in breastfeeding. Specifically, I will look at the options that African women have--the infant formula and breastfeeding, -- the outcomes of their choice in terms of benefits and costs, and the decisions that they make based on their beliefs and goals. Furthermore, I also intend to use the collective action theory in order to explain women’s social behavior in Sub-Saharan Africa taking into consideration the environment of action, the choices that the decision-makers would make in this environment, and the aggregate effect of those choices.  
In Varieties of Social Explanation, Daniel Little describes his view of the definition of rational choice theory. The theory is based on the assumption that individuals make rational choices as a result of either utility or preference ranking. They intentionally come up with a range of actions and their outcomes and make their choice according to what best fits their interest. Thus agents make their decision based on the concept of utility that gives comparable values to all goods or according to their preference. Besides utility, a key concept in the rational choice theory, the theory also uses the concepts of probability and decision rules. As such, probability implies risk and uncertainty conveying the fact that an action can have multiple desirable and undesirable outcomes. Decision rules applies when there are a large number of situations from which the agent needs to choose. The decision-maker analyzes all possible options and their outcomes and makes his decision. Thus, rational individuals’ actions result from a wide range of options analyzed in terms of consequences based on their beliefs and goals: “they assign costs and benefits to various possible choices and choose an action after surveying the pros and cons of each.”
 Therefore an action is rational only if it is a means to accomplish a goal. As such an agent’s action is explained by “identifying his or her background beliefs and goals and show[ing] how the action chosen is a reasonable way to achieve those goals given those beliefs.”
 The theory explains social behavior as an aggregate result of the decision-makers’ choices through an aggregative explanation- collective action theory. Little claims that there are some requirements needed in order to explain human behavior, specifically the environment of action, the actions that people would choose in that environment, and the aggregate outcome of their actions.
 However when using the rational choice theory, one should also take into consideration its limitations. In his “Rational Choice Theory: An Overview,” Steven Green analyzes the issues within the rational choice theory. As such, he claims that people sometimes make irrational choices based on valuing gains differently from sunk costs, and confusing costs with opportunity costs that do not lead to utility maximization. On the other hand, irrational choices could also be a result of decisions that are taken according to the utility maximization principle but come from irrational preferences. Besides these limitations, Green mentions criticisms of the rational choice theory, specifically the fact that it assumes that its unit of analysis is the individual decision maker and not groups per se, that preferences within the rational choice theory are stable while there are lots of examples when they could be influenced by advertising-like in the breastfeeding versus the infant formula case-, that there is complete information and that markets are perfectly competitive-which is contrary to situations in the real world.
 
In order to explain the above mentioned argument I will use the following definitions: 

Early child development
According to the World Bank Early Child Development is the period of a child from birth till the age of eight years when they grow physically, cognitively and emotionally. The World Bank distinguishes seven developmental stages for early child development: from birth to three months, from four to three months, from seven to twelve months, from one to two years, from two to three years and half, from three years and half to five years, and from five to eight years. This period is considered the most important developmental stage for a child before he attends school.
 As such 30 million of children in Sub-Saharan Africa under the age of six suffer from being underdeveloped physically and mentally.
 In my research I will focus on the first four developmental stages, specifically the period in which the child gets breastfed, from birth till he is two years old since this is considered the most significant stage in a child’s life regarding development of his brain, height and weight. 
Breastfeeding

 Breastfeeding is the exclusive consumption of breast milk with the exception of water. And the duration of breastfeeding is composed of full breastfeeding combined with partial breastfeeding.

Breast-milk substitute means partial or total substitute for breast milk whether or not it has the necessary nutrients.
 
Complementary foods/Weaning Food/Breast milk Supplement
Manufactured or locally prepared food that substitutes breast-milk or the infant formula when either of them is not sufficient for the infant’s nutrition.

Infant Formula

Breast-milk substitute industrially created that satisfies the nutritional needs of infants between four and six months. It can also be prepared at home “home-prepared infant formula.
” 
Formula Feeding

Formula feeding is synonymous with bottle feeding which translates into the use of supplement foods. As such supplement foods contain the manufactured infant foods and the home-made supplements. Most of the times, when the term of bottle feeding is used it is not specified which of the two it contains.
 
Benefits of breastfeeding 
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In their article “Breastfeeding Performance and Child Survival” Huffman and Lamphere argue that with the advent of modernization breastfeeding is less practiced. The nutrient intake, the anti-infective properties and contraceptive method that breastfeeding offers are all replaced by infant foods available on the market, good sanitary conditions that diminish infection, health clinics that reduce infant illnesses, and the replacement of breastfeeding practiced for birth spacing with the use of contraceptive methods.
 During breastfeeding women stop ovulating as a result of the infant’s suckling process which due to the prolactin hormone keeps the woman in a state of anovulation, producing birth spacing, which means lengthening the interval between births.
 Contrary to Huffman and Lamphere’s explanation of diminishing trends in breastfeeding, I argue that the above mentioned conditions promoting infant food supplements lack in Sub-Saharan Africa. 

According to a research presented in Huffman and Lamphere’s article children who were exclusively breastfed in the first month of their life had reduced risk of mortality both during the first month and the next five months regardless of what the mothers fed them afterwards. Or, children exclusively breastfed during the first six weeks of their life would have reduced mortality risk afterwards.
 Breastfeeding is of significant importance because it “protects infants against disease and death, provides optimal nutrition for children’s physical growth and development, delays the return of menses, and enhances child spacing.”
 According to UNICEF, the best practice in infant feeding is exclusive breastfeeding (only breast milk with no other foods and liquids) till the age of six months, and then breastfeeding should be complemented with infant food supplements from six months on.  Breastfeeding should be practiced till the age of two or beyond simultaneously with supplement foods.
 Breast milk through all the natural micronutrients it has contributes to the child’s survival strengthening his immunologic defense system, thus reducing disease: “the anti-infective properties in breast milk […] reduce morbidity, as demonstrated by a lower rate of otitis media, gastrointestinal illnesses, and allergies among breastfed infants.” 
 

Reasons why Sub-Saharan African women do not breastfeed
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The infant formula or any other food supplements help reduce the HIV transmission from mother to infant. Lots of pregnant women refuse to get tested for HIV to avoid being thrown out from their houses by their husbands,
 thus I argue that, they prefer choosing the safe side-the infant formula. However, breastfeeding is crucial for HIV positive women. The 2006 UNAIDS Report presented within the International Center for Aids Care and Treatment Programs (ICAP) showed that the highest rate of children living with HIV, 2 million, as of 2005, is in Sub-Saharan Africa. The region is also the leader in the number of newly HIV infected children in 2005, 470,000 children. More than 90 percent of children acquire HIV from their mothers but in the breastfeeding population, only around 25-40 percent of children are prone to HIV transmission.
  According to a study made in Kenya, mentioned by Hollander in his article “Most Infant HIV Infection from Breast Milk Occurs within Six Weeks of Birth,” during a period of six years from 1992 to 1998 in which 401 HIV positive mothers participated, the researchers found that transmission of HIV from mother to infant before the age of two is twice as much less likely to happen if the baby is breastfed than if the mother feeds him the infant formula. However, infant mortality rates were the same among the breast-fed infants and those who received the infant formula.
 In their article "Counsellors' Perspectives on Antenatal HIV Testing and Infant Feeding Dilemmas Facing Women with HIV in Northern Tanzania,” De Paoli et. all mention the UNAIDS/WHO/UNICEF Guidelines stating that an infected mother should exclusively breastfeed the infant up to six month as there is a lower risk of transmission of HIV. On the other hand breastfeeding combined with supplementation of other foods damages the baby’s glut epithelium, which increases the HIV transmission.
 

In their article, Huffman & Lamphere cite Schoenmaeckers who argues that another reason for not breastfeeding is given by sexual intercourse. While breastfeeding in African culture, sexual intercourse is believed to poison the mother’s breast milk, which could be strongly related with choosing the infant formula. As such the disease of kwashiorkor and marasmus, scientifically proven to be caused by protein deficiency are believed to be a result of intercourse right after birth when the child is breastfed.
 Also infants’ diarrhea, which starts with feeding the babies food supplements in a highly contaminated environment, is blamed on intercourse.
 Therefore, one method of avoiding this is through abstinence
 or as I argue 
through adopting the infant formula.

Finally, rejection of breastfeeding is very much influenced by the extensive advertising that infant food companies do in this part of the world. The companies that advertise the infant formula in poor developing countries affect negatively the child survival.
 According to the International Baby Food Action Network (IBFAN), Nestle, the biggest infant food company in the world, is breaking the International Code of Marketing Breast Milk Substitutes in various ways. First to mention is the fact that in countries where there is no strong law enforcement against the infant formula, in an attempt to win the market, Nestle advertises aggressively by giving free samples to mothers after giving birth in hospitals and persuading health workers to promote Nestle products. IBFAN mentions the World Health Organization’s emphasis on the need to breastfeed till the age of six months and urges infant food companies not to advertise the infant formula before that period. As such, according to the Code, companies are not allowed to give samples and gifts to mothers and are not allowed to give gifts to health workers in the form of mouse pads, clocks, stationary with the Nestle logo on it, and requires the labels to inform correctly about the product use and misuse and encourage breastfeeding. Nestle also uses misleading text and pictures in many countries idealizing the infant formula and not advocating breastfeeding.


The IBFAN gives examples of African countries in which Nestle broke the Code.
 As such in South Africa, the label says that the infant formula has the same benefits as breast milk emphasizing it “has all vitamins and minerals required by an infant for growth and development."
 In Tanzania, the label claims it helps the infant’s digestion. In Botswana, IBFAN claims that booklets advertise the use of the infant formula as “specifically adapted to the needs of infants on complementary food,” “high in bioavailable iron” and that “diarrhea and its side effects are counteracted” but fail to explain the consequences when unclean water is used.
 In Ghana Nestle persuaded health workers to promote the infant formula on the grounds that it is the “right choice” for the HIV mothers, orphans, mentally sick and caesarian mothers.  Or, Nestle uses the healthy baby picture to promote the healthy choice that African mothers would make with the infant formula.

In the rational choice theory framework, these beliefs and goals result in the aggregate mode of explanation based on what the majority decides, thus creating a pattern followed in Sub-Saharan Africa, specifically the tendency towards using the infant formula.  

The consequences of using the infant formula
Huffman and Lamphere claim that child survival is affected when breastfeeding is not practiced in the child’s early months of life given an environment with very low income where mothers cannot afford the infant formula, inability of proper storage of the infant formula and its contamination with unclean water during preparation. In spite of this, most African women choose to use the infant formula instead of breastfeeding due to various traditionalist beliefs in their society.
 

In certain communities infant food supplements help increase child mortality. Huffman and Lamphere argue that by using bottles there’s an increased risk in bacteria contamination since the sterilization of the bottle is a problem in regions as Sub-Saharan Africa.
 Huffman and Lamphere mention Barrell and Rowland’s argument from 1979 regarding a study in Gambia that showed that the 

“significant factor was not the type of food prepared, but the conditions under which it was prepared: unboiled water used to prepare foods and to wash bowls and utensils was heavily contaminated with fecal coliforms. Metal bowls and utensils were found to have infective levels of bacteria after being scrubbed with well water and palm leaves and left to dry.”
  

Another study in Bangladesh concluded that mothers could contaminate food sources by bacteria on their hands such as rotavirus and shigella or contaminate the infant through bodily contact.

The formula in under developing countries is diluted and cereals do not reach the level of nutrients required for an infant.
 Thus I argue that the contingent factors in Sub-Saharan Africa make breast milk the infant’s main source of nutrients. In Sub-Saharan Africa there is no access to pediatric clinics for children, contraceptive methods are not well spread, and there’s no access to non-contaminated foods that would substitute breast milk. The environment contamination and spread of infectious diseases are factors that need to be taken in consideration when advocating for the infant formula. Although water and sanitation helps combating the infectious agents, they are not available in the poor households.
 Thus, in a highly contaminated environment breastfeeding is of significant importance. 

Hollander also mentions the economic aspect of breastfeeding, specifically that Sub-Saharan African mothers don’t have the economic resources to buy the infant formula, and thus human milk saves them a lot of money.
 A study made in Francophone West Africa in Aguayo and Ross’s article “The monetary value of human milk in Francophone West Africa: A PROFILES analysis for nutrition policy communication,” showed that infants 0-35.9 months consume 1.1 billions of human milk a year. However, the use of milk substitutes count for 175 million liters of human milk wasted every year. The study puts forward the idea that if human milk would be adequately replaced with supplements, it would cost Francophone West Africa $2 billion which if translated in household cost would be $412 per infant. This is far beyond the $1 a day that a family spends on living each day.
  

            Theory and Hypotheses

In accordance with the past empirical research, I decided to study the determinants of the Infant Mortality rate (per thousand live births) in Sub-Saharan African countries as a function of six relevant determinants. Specifically, the variables included in my model are: the Population not using an improved water source in %, the Population living below 1 $ a day in %, Children under weight for age (% under age 5), Children under height for age (% under age 5), HDI value, and Breastfeeding at 4-6 months in %. By using a linear regression model I will try to examine the relationship between these variables and the Infant Mortality rate in Sub-Saharan African countries. 


Most of the effects of these variables on the rate of Infant Mortality can be traced back to the economic theoretical considerations and empirical findings of past research. For instance, there is strong empirical evidence that suggests that the Infant Mortality rate in Sub-Saharan Africa is influenced by the low income of the population within a highly contaminated environment where most families which choose the infant formula to breastfeeding lack the ability to properly store and prepare it with unclean water resources.
 In this context, theoretically it could be expected that the higher the % of the Population not using an improved water source as well as the higher the % of the Population living below 1 $ a day, the % of Children under weight for age (under age 5), and finally the % of Children under height for age (under age 5) the higher the Infant Mortality rate in these countries. In other words a positive relationship between the dependent variable and these four independent variables would be anticipated since more infants would be prone to die in regions with high poverty rates and polluted environment.      



Furthermore, in accordance with previous empirical evidence which suggests that the Infant Mortality rate is largely determined by a region’s economic conditions, the HDI would be expected to be negatively correlated with the Infant Mortality rate. Thus, a higher HDI in a country would suggest higher living standards and a lower infant mortality rate in that region. The HDI which is an aggregate variable comprising the normalized values of life expectancy, literacy, education, standard of living, and GDP per capita is used to measure the impact of economic policies on the quality of life.
 In this respect, I chose the HDI as an important independent variable in my regression model since it is a relevant indicator of a country’s development level measuring its well-being, especially in terms of child welfare. 



Ultimately, in accordance with past empirical findings a higher % of women breastfeeding at 4-6 months would reduce the risk of mortality by providing infants with an optimal nutritional bundle required for their physical growth and development.
 Therefore, with respect to the Breastfeeding at 4-6 months variable impact on infant mortality, it would be expected for this indicator to have a negative influence.     


Derived from the theoretical implications and the previous empirical research findings, I established six hypotheses for testing. 

1. The % of Population not using an improved water source would have a positive correlation with the Sub-Saharan countries’ Infant Mortality rate. (+) 

2. The % of Population living below 1 $ a day will positively affect the Infant Mortality rate. (+)

3. Children under weight for age (% under age 5) will have a positive impact n the Infant Mortality rate. (+) 

4. Children under height for age (% under age 5) will be positively correlated with the Infant Mortality rate. (+)  

5. An increase in the HDI will have a negative impact on the Infant Mortality rate. (-)

6. A negative correlation exists between Breastfeeding at 4-6 months and the Infant Mortality rate. (-)  

            Methodology-Data- Econometric Models-Results
1) Data- Econometric Models
In order to analyze the determinants of the Infant Mortality rate in all the Sub- Saharan African countries I collected data from the UNDP 2007/2008 Report on the Infant Mortality Rate (per one thousand live births), the % of the Population not using an improved water source,  the % of the Population living below 1 $ a day, Children under weight for age (% under age 5), Children under height for age (% under age 5), and the HDI (Human Development Index).
 I also collected data from La Leche League International on the % of Breastfeeding at 4-6 months in 2003.
 The resulting cross sectional data set was used to estimate a linear equation using OLS estimator. In accordance with the established hypotheses the econometric model designed lists the expected signs for the explanatory variables.  
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Where,

InfMortRate          = Infant Mortality Rate (per one thousand live births) in 2007/2008.
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o                        = Constant value of InfMortRate not affected by the explanatory variables.

PopWat                 = Population not using an improved water source (%) in 2007/2008.
Pop1$                    = Population living below 1 $ a day (%) in 2007/2008.
ChildUndWeight  = Children under weight for age (% under age 5) in 2007/2008.
ChildUndHeight   = Children under height for age (% under age 5) in 2007/2008.
HDI                       = Human Development Index (%) in 2007/2008.
 Breastfeed            = Breastfeeding at 4-6 months (%) in 2003.
2) Results

After running the first regression the results were the following:
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3) Analysis

By analyzing the cross-sectional data econometric model most of the explanatory variables coefficients have the expected signs, except the ChildUndWeight (children under weight for age (% under age 5)) and Breastfeed (Breastfeeding at 4-6 months (%)) variables which have a negative and a positive sign respectively instead of the opposite as hypothesized. Furthermore, even though, the other coefficients have the expected signs, only one of them is statistically significant. Specifically, the HDI coefficient is statistically significant at a 5% significance level. This coefficient suggests that 1% increase in the HDI will lead to a 220.12% decrease in a country’s Infant Mortality rate. The variable expected coefficient’s sign and the fact that it is highly statistically as well as economically significant is a good indicator since the importance of this explanatory variable is supported by theoretical considerations as well as by previous empirical findings. Specifically, as suggested lower standards of living, lack of education and inability to use sanitary conditions triggers the high infant mortality rates in Sub-Saharan African countries. Therefore, it could be inferred that an appropriate course of action for the Sub-Saharan countries’ local governments would be to promote economic policies that would foster the quality of life, increase the education, literacy, and GDP per capita levels, ultimately reducing the Infant Mortality rates in the region.  

The unexpected signs on the Children under weight and Breastfeeding at 4-6 months variables reflect that as the number of children under age five who are underweight increases by 1% it would lead to a 0.6 % decrease in the Infant Mortality rate and a 1% increase in the breastfeeding mothers at 4-6 months would increase the Infant Mortality rate by 0.05 %, facts which both seem theoretically unsound. Furthermore, the t-statistics are too low to support the relationship which implies that these two variables’ relevance in this cross-sectional model is questionable. However, since previous empirical research denotes that breastfeeding is of significant importance even in the cases of HIV positive women by providing the infants with an optimal nutrition value and protecting them against disease and death,
 the fact that the Breastfeeding variable is highly statistically insignificant could be explained due to lack of data as well as the specified breastfeeding period of 4-6 months that the current data was collected on. Specifically, in accordance with past findings children who were exclusively breastfed during the first month of their life had a reduced risk of mortality both during the first month and the next five months regardless of what the mothers fed them afterwards.
 Therefore, in the future this econometric model could be improved by collecting data on the 1-3 months breastfeeding period rather than 4-6 months period and assess the statistical and economic significance of this variable that could be potentially considered and  utilized by the local governments of these countries while formulating and prescribing adequate economic policies.          


The adjusted R² reflects a high fit of the entire model and its value of 0.552 suggests that the independent variables account for 55.2 percent of the change in the dependant variable. It could be argued that even though I used a cross-sectional rather than a panel regression which is a more reflective due to the nature of the tested question, the econometric model still captured statistically significant effects of the independent variables on the dependent variable.   

Solution: Early Child Development Programs

In the same article, De Paoli et. all mention a study in Northern Tanzania which looked at the counseling that nurses gave HIV positive mothers. It was found that the UNAIDS/WHO/UNICEF Guidelines were heavily compromised by the advice given by nurses and often times the choices put forward were not well explained. The study showed that PMTCT (Prevention from mother to child transmission) counselors were confused in their advice to HIV positive mothers because they were unsure of the information they were giving out. The study revealed the counselors conflicting messages of HIV transmission through breast milk and at the same time prevention through breast milk. Not sure which was the optimal choice for HIV mothers PMCT counselors stressed the transmission effect as much higher in breastfeeding mothers, leading to a decrease in breastfeeding practices. One of the main tasks of the counselors was to convince pregnant mothers to take an HIV test. They believed that a good counselor always persuaded the mother to take this step while failure translated into being a bad counselor. De Paoli et all emphasize the fact that the counselors focused on HIV positive women and did not pay any attention to the uninfected women, specifically counseling them on HIV prevention during pregnancy or while breastfeeding. De Paoli et all give a clear example of the PMCT counselors’ breaching UNAIDS/WHO/UNICEF Guidelines. As such the counselors rejected the idea of promoting heated breast milk
 because they did not believe in it, although it was clearly stated in the Guidelines that HIV positive mothers could use it as an option for not directly breastfeeding.
  

In the “UNICEF and the Global Strategy on Infant and Young Child Feeding (GSIYCF),” report drafted by Storms, the central argument is the worldwide promotion of breastfeeding. In order to attain this goal UNICEF provides regional trainings, and technical support for understanding and implementation of the international breastfeeding codes. UNICEF’s Infant and Young Child Feeding (IYCF) program helps countries meet early childhood development goals and national priorities by assessing countries’ implementation of the Code and promotion of breastfeeding, by looking at what strategies they use to implement the global strategy, and how to attain a national policy that would promote sustainable infant feeding.

UNICEF emphasizes the importance of pyramidal training in integrated child development. On one hand, decision-makers need to be trained to understand better sustainability in infant feeding, the Code, and proper marketing standards for infant supplement foods so that they could develop an internal strategy for advocacy, once they understood clearly all issues. Health workers need to be trained skills of promoting and supporting integration of breastfeeding in their country’s national programs. And not least, but very important there is the need of training in the pre-service field (schools of medicine, nursing programs, public health). According to UNICEF, the best strategy to ensure optimal infant feeding methods is to move from a program based approach to early child development policies of infant nutrition and child health. Thus at the national level there has to be health worker trainings, increase in the maternal health care facilities, and creation of law that protects optimal infant feeding methods.  “There are new operational targets to provide mothers with more effective and efficient ways to access quality IYCF support. More operations will be directed towards community-based strategies; advocacy, communications; and integration of IYCF in other prevention and care services.”
 These targets are consistent with national targets and objectives. 
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