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Multi Tiered Solution to Protein- Energy Malnutrition in South Sudan  


South Sudan, the World’s newest country, is located in Eastern Africa. The quality of life for people living in this country is poor. The ongoing corruption and violence within the country forces its citizens to be displaced, increases economic strain, and causes food scarcity. This has caused a majority of the people living in South Sudan to suffer from extreme Protein Energy Malnutrition (PEM). The country, which is in dire need of an immediate solution that is accessible to people of all ages, could implement an effective multi-tiered solution that combines the use of Gizera baby formula, Ready-to-Use Therapeutic Food (RUTF) packets, and fortified foods. In addition, to ensure that the improvements in nutrition are long-lasting, the solution also needs to address the economic instability, so that the population is able to purchase additional food.


After six years of fighting for its sovereignty from Sudan, in 2011, South Sudan became an independent country when the Comprehensive Peace Agreement was implemented. As of 2023, the population of South Sudan reached 12,118,379 people. Once the country won their independence, its citizens were faced with extreme food insecurity caused by displacement during the civil war. The country is currently governed by a democratic republic. However, the government is young and inexperienced in how to establish and run itself. The current government and economy are not fully stable, which allows for a great deal of corruption to occur. This corruption has prompted an enduring power struggle between leaders, causing constant violence, and disputes throughout the country. This continually forces people to be displaced and have to relocate. These people are mainly families who could own farmland and grow crops if they did not need to flee their homes and abandon their lands. 


South Sudan has a tropical climate, meaning that it is very warm with a median temperature between 64 and 80 degrees Fahrenheit. The country also experiences severe dry and rainy seasons. The soil in South Sudan is exceptionally fertile and advantageous for growing many crops. In particular, some commonly grown crops are grains, such as finger millet and sorghum. However, only 4% of the land is productive and used for this purpose; while 41% is used for pastures. Of the people who live in the country, “85% of households cultivate land and 65% own cattle”1, while a small group works to extract oil. Most households in South Sudan practice subsistence farming to provide food for their families. The average farm size ranges between 0.99 to 4.2 acres2, which is extremely small in comparison with farms in the United States which average 445 acres. These small sized farms result in low productivity and little to no food abundances to sell. Nutritious food is slightly more accessible to those who are living in urban areas of South Sudan in comparison to rural areas. This is because the people who are living in urban areas are generally wealthier, allowing them the ability to afford improved nutrition. The country's GDP is amongst one of the lowest in the world, as it was estimated to be about 6 billion dollars in 20213. Its exports are heavily reliant on petroleum oil that is available in the country’s north. Up to 80% of its international export revenue comes from petroleum oil, while the country mainly imports cars and other machinery4.


In South Sudan, the average home is a one room hut that does not have access to electricity and has a designated cooking area outside. It includes 8.7 people5 and only earns an income of 460 USD annually6, which is an extremely low income with which to feed a family. Additionally, the country’s national currency has depreciated in value, which further reduces a family’s purchasing power. Therefore, even if there is food available on the market, the average family cannot afford to purchase it. Since most families do not have access to food from a market, they practice subsistence farming and they often only consume the foods that they grow. This causes the population to eat a diet with meals based around sorghum and finger millet, so people are primarily consuming carbohydrates and have little to no meal variations. When there is little to no variety in meals or daily consumption, it causes a lack of nutrients. The high-carbohydrate diet that the South Sudanese consume leads to high rates of Protein- Energy Malnutrition (PEM), since people’s diets lack enough protein and calories, as well as essential vitamins and minerals, to grow and develop. PEM is an extreme form of malnutrition that is caused when someone lacks enough energy due to a deficiency in calories, protein, macronutrients and micronutrients. 


In addition to food being scarce and PEM rates in South Sudan being among the highest in the world, people do not have access to adequate healthcare, clean water, sanitation, and electricity, which further exacerbates the situation. There are only 400 operational medical centers in the entire country7, compared to the 3,706 medical centers that exist in Ethiopia, a neighboring country similar to South Sudan. However, even if medical services were available, they would be inaccessible to the majority of people because they would be unable to afford these services. Therefore, most people would not be able to receive treatment for PEM. Access to other essential services such as clean water, sanitation and electricity are limited. For example, 14% of the population does not have access to clean drinking water, 88% do not have access to clean sanitation and 98% do not have access to electricity. Due to ongoing violence within the country and corruption in the government, these problems are continuing to be exacerbated and a solution is needed to combat PEM. 8


Education is another factor that impacts food accessibility. In South Sudan, the education rate is extremely low, with 80% of the population not having any form of formal education. This impacts food accessibility for families because those who have received higher education may be able to work for higher paying jobs, which would increase their income and access to food. Also, with increased education, people can learn how to better care for crops, which can increase their yields and help them produce higher quality foods. Therefore, increased education could then lower a family's hunger and increase their economic status. 


In South Sudan, around 6 million of the 11.7 million people in the population facing hunger and malnourishment.9 The population most affected are children, of which 1.65 million are malnourished.10 While these rates usually tend to improve for most countries over time; however, South Sudan’s malnourished population has increased in recent years. Corruption in the government has caused the country's economy to decline and this impacts the cost and availability of food. Since food for many families is so scarce, people, especially children, are lacking calories, protein, and many nutrients such as vitamins A, B, Iron, magnesium and zinc. PEM is severe especially when present in children and it leads to low body weight, stunting, kwashiorkor, Marasmus, weakened immune system and death within up to 30% of children diagnosed. 


However, there is a solution that can be used in South Sudan to help combat malnutrition in children, as well as the rest of the population. This solution is multi-tiered and addresses the nutritional needs of the people in South Sudan by different age groups. Initially, the solution would involve providing Gezira formula as a supplement for children who are under 5 years old. Then, ready-to-use therapeutic food (RUTF) packets would be provided as a supplement for older children, and finally fortified food nutrient packets would be provided for adults. Gezira formula is a baby formula that is made of dried skim milk, sugar, cereal flour, vegetable oil, a mineral mix and water.11 It is extremely similar to traditional baby formula that is given to children all over the world except it has additional nutrients and supplements added to it. These include magnesium, Iron and Vitamin A, which are commonly missing in the traditional South Sudanese child's diet. This formula has been implemented in a hospital in Sudan and has shown extremely promising results in helping children recover from PEM. In the study that was conducted at the hospital, there were many infants who were able to reach a healthy weight after an average of 18 days of using Gezira formula treatment.11 An issue that arises when implementing this is that hospitals are difficult for many people to access. In addition to the fact that there are very few hospitals in South Sudan, the constant violence within the country makes it difficult for many displaced families to access hospitals. If the Gezira formula was made accessible to families outside of hospitals, it could be given to babies and used as a supplement to make sure that they receive the proper nutrition that they need. If a mother is malnourished, then they are unable to give their baby all of the nutrients that it needs through breastfeeding, so the Gezira formula could provide the extra nutrients that the babies are deficient in.


 A promising treatment for older children with PEM is RUTF packets. RUTF packets are a peanut butter based product that contains, full-fat milk powder, sugar, peanut butter, vegetable oil, vitamins and minerals.12 It is high in calories and protein, as well as other essential nutrients that malnourished children are lacking. Because of its small size, it is easy to store and it is easily digestible by children whose stomachs are not able to handle large amounts of food. In addition, it does not require refrigeration and has a long shelf life, so it can be easily transported and distributed to families. Another name for this product is Plumpy’Nut and has been used with great success in similar countries in Africa, such as Niger and Ethiopia. Additionally, fortified foods should be provided to the adult population as a treatment and preventive solution to PEM. Both men and women could sprinkle a supplement packet onto meals to enhance their nutritional value after being prepared. Packets like this have already been implemented by humanitarian organizations all over the world and can be personalized to fulfill the specific nutritional needs of a region. A further benefit of providing these packets would be increased nutrients available to lactating women who would then produce higher quality and quantities of milk for their children. 


Implementing these solutions into South Sudan is actually very viable and can be done through the help of powerful countries, as well as humanitarian organizations working together. The main organization that would support these efforts to nourish South Sudan would be UNICEF which has already been working in South Sudan and has many distribution centers and hospitals in the country. They could easily begin to distribute Gezira formula to babies, RUTF packets to children suffering from PEM and nutrient packets to families. All three of these treatments require no formal training to use, but have impeccable success. The distribution process for these solutions would have to be carried out once multiple distribution sites are chosen throughout the country. These sites will be chosen based on where there is the most need and where organizations will be able to reach the most people. Once sites are choses then it is possible for organizations such as UNICEF to send these shelf stable products to the selected sites. When products are received at sites then aid workers can be trained and will be able to organize its distribution to the people who need them most. In addition to humanitarian organizations assisting South Sudan to combat PEM in children, there are also powerful countries that would be inclined to support these efforts due to the economic benefits that they could gain from it.


Another significant step in helping combat malnutrition in South Sudan would be to improve the economic situation. Since South Sudan is a country that is extremely rich in petroleum oil, this could be used to increase the wealth of the country. China, who is the main consumer of petroleum oil from South Sudan, purchases the oil for extremely discounted prices because they dominate the industry there. However, if other countries began purchasing oil from South Sudan, this would create healthy competition for the county’s resources. This competition would increase demand for South Sudanese oil in turn increasing its value. South Sudan would be able to take advantage of the increased earnings and the government could invest more money into improving their infrastructure and increasing access to healthcare and education. Access to better healthcare would play an important role in the treatment of PEM since severely ill patients could receive specialized treatments from hospitals and doctors. It would also increase specialized medical treatment for individuals, improving overall quality of life. The country's people should be better educated in proper nutrition and ways to improve farming practices. Better nutritional education for people is an important preventive measure to combat PEM before it occurs. Improved education in farming practices causes higher crop yields and a population that is more knowledgeable in growing a wider variety of crops. If people are able to produce higher quantities of crops, then they will have less reliance on emergency food supplements from humanitarian organizations, like UNICEF, and may even produce surpluses that they can take to market and sell. This leads to an increasing GDP and allows people to have more money to spend on buying quality nutrient dense foods. 


In conclusion, ongoing corruption and violence in South Sudan cause its citizens to be displaced and increase economic strain and food scarcity. This has caused a majority of the people living in South Sudan to suffer from extreme Protein Energy Malnutrition. The country should implement a multi-tiered solution that addresses the immediate needs of its people, as well as working to address the larger problems that the country is facing. An effective solution is the combined use of Gizera baby formula, RUTF packets, fortified foods and increasing demand for oil in the region. Regardless of education and social status, these solutions can improve the life of all citizens in South Sudan. When this solution is implemented with the assistance of humanitarian organizations such as UNICEF, it will drastically decrease the rates of PEM and help to stabilize the country’s economy effectively preventing extreme PEM in the future.  
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