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Summary

Due to civil war and food insecurity in South Sudan in recent years, the prevalence of acute malnutrition 
has increased in the country. Although there are data limitations on the status of vitamin and minerals 
intake by the South Sudanese population, we are considering the prevalence of acute malnutrition as 
a good indicator of the prevalence of micronutrient deficiencies in the country. 

The proposed intervention aims to fight micronutrient deficiencies to increase micronutrients intake 
in South Sudan. The short-term goal is to provide micronutrient supplements to improve the health of 
recipients, and the long-term goal focuses on promoting Africa’s Indigenous Fruit Trees that are rich 
in nutrients and offer a range of ecosystem services. To have a more effective intervention, this paper 
proposes that its implementation begins in Western Equatoria, South Sudan.

Community participation and design are major components of the intervention. What are their ideas 
on the best way to implement the intervention? In addition to community members, it is important to 
partner with national or international organizations with needed capabilities. This paper proposes 
two partners to help with the implementation: The United Nations’ Food Agriculture Organization and 
Doctors Without Borders (FAO). The FAO will be in charge of working and distributing agricultural 
items to small farmers while providing them with education on their importance, and Doctors Without 
Borders will be in charge of distributing dietary supplements to our population in Western Equatoria, 
South Sudan.

Looking at the challenges that the country is facing due to the past civil wars, it can be uncertain 
to ensure the expected results of an intervention, however big or small. Nevertheless, due to the 
urgency needed for change, we are proposing this particular intervention as a pilot project.
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Background and Intervention

South Sudan is a country that is rebuilding itself from civil war and because of that, there is an opportunity 
to incorporate policies and practices supporting new dietary choices to increase the population‘s 
micronutrient intake. Micronutrient deficiency in this country is a health issue that needs our attention 
because it impairs productivity, cognitive development, educational and economic achievements. 
Considering that micronutrients are essential for human development, we see them as a crucial factor 
in rebuilding the country and its population. 

More specifically, South Sudan is experiencing one of the worst levels of food insecurity on the African 
continent since the beginning of their civil war in 2013. According to UNICEF, close to 40 percent of 
the population is food insecure and more than 15 percent of the population is malnourished in seven 
out of the country’s 10 states, surpassing the global emergency threshold (UNICEF, 2018). Plus, it is 
estimated that over 1.1 million children are acutely malnourished in South Sudan, nearly one-third of 
children under five years old are stunted, 23 percent wasted, and 28 percent underweight (Mayama, 
2018). 

Given the magnitude of the nutritional challenges in the country, how it is affecting the population, and 
the current funding limitations, this paper proposes to start by focusing the intervention in only one of 
the country’s 10 states: West Equatoria. 

The choice of the location is driven by the fact that in 2015, the government of South Sudan, through 
national news media such as Gurtong Trust, announced to the public that the Western Equatoria 
region was unveiling a peace plan to resolve the insecurity situation in their state “by stepping up 
consultative and sensitization strategies with different groups and stakeholders in the state” (Trust, 
2015 ). From this viewpoint, working within a secure environment will allow for a safe implementation 
of the intervention while efficiently reaching and accomplishing our goal. The National Bureau of 
Statistics of South Sudan estimates the population of Western Equatoria to be of a total of 825,639 
with 422,053 Males and 403,586 Females - all ages (Population Projections for South Sudan by 
County from 2015 - 2020). 

Although the nutritional and micronutrient deficiency challenge in South Sudan is enormous, there is 
an opportunity to fight it and increase micronutrients intake through dietary supplementation and the 
promotion of African Indigenous fruits. In the Journal Supplementation of Micronutrients in Community 
Micronutrient Deficiency Prevention Programmes, studies show that micronutrient deficiencies are 
correctable using simple strategies such as diet supplementation which is both cost-effective and 
efficient (Dairo, 2011). Additionally, the choice of investing in the promotion of African Indigenous fruits 
is sustainable because, as stated in Improving America‘s Diet and Health: From Recommendations 
to Action, dietary improvement is most effective in the long run to improve individuals’ health and 
nutrients intake (Institute of Medicine, 1991)
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Overall objective

The overall objective of the intervention is to fight micronutrient deficiencies and increase 
micronutrient intake in Western Equatoria, South Sudan. The goal will be achieved by providing 
micronutrient supplements to the regional population that is estimated to be approximately 825,639 
(Population Projections for South Sudan by County from 2015 - 2020) and promoting the production 
and consumption of African indigenous fruits through working with farmers and starting community 
gardening. 

Sustainability and scaling plan 

In the journal The Economics of Food Fortification, studies estimate that 2.5 million DALYs can be 
saved by investing in an intervention against micronutrient deficiencies in Africa (Horton et Al. 2018, 
299-304). Considering the possibility of the amount of DALYs saved in Africa through a micronutrient 
intervention, we estimate that an equivalent number, scaled-down at the South Sudanese level, can 
be achieved. 

To take this into perspective, here are some benefits to micronutrients supplementation: Iodine 
supplementation such as universal salt, for example, eliminates health complications associated 
with iodine deficiency such as goiter. Iron supplementation, on the other hand, is assumed to reduce 
mortality by two-thirds, and, with a 5 mg of Zinc supplements administered 60 times of a period of 
four months, children are protected from diarrheal disease risks that lead to mortality and morbidity 
(Horton et Al. 2018, 299-304). Furthermore, we choose to invest in indigenous trees because they 
are sustainable; not only are they excellent sources of nutrients, but they also provide beneficial 
ecosystem services such as reduced storm run-off, clean water, clean air and natural cooling, and 
carbon sequestration (NYS Dept. of Environmental Conservation).

The Rationale for Promoting Micronutrient supplements

According to Our World in Data, Iron, Vitamin A, and iodine are the most prevalent deficiencies. These 
deficiencies can be lowered with Iodine, Iron, and Vitamin A supplements. In the journal Impact of 
food supplements on hemoglobin, iron status, and inflammation in children with moderate acute 
malnutrition: a 2 × 2 × 3 factorial randomized trial in Burkina Faso, 

“Children aged 6–23 months with moderate acute malnutrition (MAM) received 500 kcal/d 
as LNS or CSB, containing either dehulled soy (DS) or soy isolate (SI) and different quantities 
of dry skimmed milk (0%, 20% or 50% of total protein) for 12 weeks. During the 12 weeks 
supplementation period, the prevalence of anemia adjusted for inflammation and iron-deficiency 
anemia decreased by 16.9, 8.7, 12.6 and 10.5 percentage points (Cichon et Al., 2018 ).

Although the observed depression in iron-deficiency anemia was less than fifty percent, this research 
is an excellent rationale that diet supplementation attenuates the rate of micronutrient deficiencies. 
Furthermore, in the journal Iron fortification and iron supplementation are cost-effective interventions 
to reduce iron deficiency in four subregions of the world, the authors found that „Iron supplementation 
can avert <12,500 disability-adjusted life years (DALY) annually in the European subregion, with 
meager rates of adult and child mortality, to almost 2.5 million DALYs in the African and Southeast 
Asian subregions, with high rates of adult and child mortality“ (Baltussen et Al. 2004, 2678-684). 
Additionally, a study in Morocco shows that a single capsule of iodized oil given to lactating mothers in 
the first month postpartum is passed on through breast milk and covers infant iodine needs during the 
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first year (Iodine Supplementation of Lactating Women and Infants in Morocco 2014, 3). By providing 
diet supplementation, we will be able to increase Western Equatoria’s population dietary intake while 
decreasing their disability-adjusted life years that are due to micronutrient deficiencies.

The Rationale for Promoting African Indigenous Trees

African indigenous trees are sustainable both for the environment and for humans. According to 
Africa’s Indigenous Fruit Trees: A Blessing in Decline, “For probably as long as people have lived 
in Africa, they have eaten culturally and traditionally important indigenous fruits such as baobab, 
desert date, black plum, and tamarind. Farmers have been able to enjoy the fruits of these plentiful 
wild trees without developing any knowledge of how to propagate them successfully; they haven’t 
needed to (Cemansky, 2015 ). The fruits provide necessary nutrients to consumers and, due to the 
benefits of trees and forests on the environment, provide sustainable ecosystem services. Compared 
to introduced species, Indigenous fruits are adapted to local climates and soils and are more likely 
to survive environmental stresses (Cemansky, 2015 ). The Moringa tree, for example, is known for its 
critical factor in both medical and nutritional uses. When consumed, it can act as a vital antioxidant, 
antibiotics, and a nutrient that includes minerals and vitamins ( Razis et Al., 2014). Unfortunately, these 
trees have been in decline since the arrival of British colonials who were discouraging their use and 
consumption in favor of European alternatives ( Cemansky, 2015). Looking at the importance and the 
usefulness of those trees, we want to invest in promoting them to both save them, because of their 
sustainability, and revitalize them as part of South Sudanese diets for greater nutritional intake in the 
long run. 

Recommended Team to Implement the Intervention

1. Policymakers at the Ministry of Agriculture and Forestry

2. Western Equatoria residents

3. Doctors Without Borders

4. The FAO

The mandate for policymakers at the Ministry of Agriculture and Forestry in South Sudan is to 
sustainably achieve food security. Looking at the challenges that the country is facing due to the past 
civil wars, it can be uncertain to ensure the results of an intervention. Depending on the success of 
this project, with the minimum funding that can be obtained, the hope is to scale it up at the national 
level, and possibly with more funding. 

According to Transparency International, South Sudan has a Corruption Perception Index score of 
12/100 and ranked 179/180 countries in the world (Transparency.org). Hence, to guarantee transparency 
and accountability at the Ministry of Agriculture and Forestry level and stop corruption from affecting 
this project, we propose adding 2 independent civil society representatives of West Equatoria and 2 
community leaders as permanent members of the committee in charge of monitoring and evaluating 
the intervention budget. 
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The primary partners for this intervention are Western Equatoria residents. Their recommendation 
on how they need the project to be implemented is essential to the intervention‘s success. Some 
important questions to ask are: How can they be empowered with this intervention? Who are their 
communities‘ leaders? How do they want the government and partners to work with them? What are 
the most effective ways through which we can expect to achieve goals in their communities? Our 
partnership with the indigenous population will be the most significant part of the process, and all 
intervention activities will be led through their guidance.

Besides collaborating with the population of Western Equatoria for effective intervention, we propose 
to work with two organizations whose works have been impacting South Sudanese lives since the 
beginning of the civil war: the FAO and Doctors Without Borders. Their expertise on how to work in 
both war zone areas or in states that are rebuilding from the war, plus the trust they have built with the 
population they serve, is essential to a successful intervention.

The FAO has been working with the government of South Sudan, local Non-Governmental Organizations 
(NGOs), and farmers on various interventions to increase food production and productivity, support 
agriculture-based economic growth, and incomes, and increase the resilience of livelihoods to threats 
and crises (FAO, 2018). 

In this proposed project, the role of FAO is to go out in all regions of Western Equatoria, meet farmers, 
promote and provide indigenous trees’ seeds to farmers, and help communities start community 
gardens while informing them of their importance in their nutrition. 

Doctors Without Borders has also been helping the South Sudanese population since the beginning of 
conflicts. They have been working and adapting to diverse medical needs that emerge in the country. 
They support local hospitals, set up mobile clinics, and train community health workers. In 2017 alone, 
they provided outpatient consultations to approximately 1,154,600 people in South Sudan  “providing 
medical care—including treatment for malnutrition—in conflict zones, camps for displaced people, and 
in remote areas with no access to health care” (Doctors Without Borders, 2018). 

In this proposed intervention, Doctors Without Borders will be in charge of training community members 
who will be deemed trustworthy by the Western Equatoria population to help with micronutrient 
supplementation. Doctors Without Borders will also be in charge of distributing micronutrient 
supplements to different regions and communities of Western Equatoria, South Sudan.

Implementation: Micronutrient Supplementation

Some research shows that it takes “2 to 3 weeks of taking regular iron supplements before your 
symptoms start to improve. – You may need to keep taking iron for several months to build up your 
iron reserves and keep your anemia from returning” (Intermountain Healthcare). Thus, depending on 
the deficiency being corrected and whether or not the targeted population is extremely deficient, or if 
they do not take their supplements as prescribed, it could take longer than 3 months. Other research 
shows that “zinc supplementation for more than 3 months was effective for preventing pneumonia in 
children younger than 5 years of age” (Sakulchit, 2017). Based on these findings regarding how long 
it takes to correct some micronutrient deficiencies, we propose to lead a one-year campaign with 
a quarterly implementation assessment for micronutrient supplementation. It is also recommended 
that “medium to long-term weekly ingestion of proper iron-folate supplements, with a preventive aim 
and directed to all risk groups, should be community based rather than health service based but 
supervised by the latter ‚‘ (Viteri, 1997). Thus, this intervention will be guided through community 
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involvement, participation, and guidance, and with the help of Doctors Without Borders.

We propose to send out Doctors Without Borders’ mobile clinics four times a year (every three months) 
to the community of Western Equatoria to provide them with the needed quantity or doses of Iron, 
Vitamin A, and Iodine supplement capsules. The organization will also be charged with monitoring 
and evaluating the micronutrients supplementation intervention by working with community 
leaders, leading community workshops about the importance of micronutrient supplementation, and 
distributing supplementation throughout the region. They will bring the approximated number of 
supplements to each community group leader, who in turn, will reach their community members to 
distribute supplementation tablets. Four times throughout the year, Doctors Without Borders‘ staff will 
have to meet with community leaders, who will also be trained to record and maintain relevant data 
for the targeted intervention, to formally follow-up on the intervention, add supplementation capsules 
if needed, and observe and evaluate the intervention process and effects.

Implementation: Africa’s Indigenous Fruits 

At the beginning of the intervention, it is recommended to make sure to obtain indigenous trees’ and 
crops that closely fit local needs and preferences. Through community involvement, participation, 
and guidance of local farmers, and with the help of FAO, partners will lead a one-year campaign to 
promote Africa’s Indigenous fruits through community gardening. 

It is recommended that policymakers at the Ministry of Agriculture and Forestry enact a policy to 
dedicate land for community gardening in each region of Western Equatoria and to provide each 
community garden with at least two ox-plow for land preparation, a treadle pump to improve water 
irrigation, and incentives to encourage each member to participate in the gardening program. 

These community gardens will be a place for the population to get together, especially farmers, and 
plant the provided seeds. Working with FAO to help with this project is particularly important because 
FAO has already been working to offer crop seeds to farmers to improve their agricultural resilience 
in the time of conflicts (FAO South Sudan, 2017). 

Since indigenous trees can take up to 3 years to start bearing fruits, it is important to make sure to 
also provide annual and perennial seeds of micronutrient-rich crops so that the community will begin 
harvesting as soon as possible, and getting enough nutritious foods. 

The FAO’s staff will be sent out to initiate the program while involving as many community members 
and farmers as possible to maintain the garden‘s existence even after the end of the intervention. In 
addition to that, community workshops for farmers and all interested should be led at least four times 
throughout the year by FAO staff to monitor and evaluate the program from beginning to end. Through 
community gardening, farmers, community members, and community leaders will be encouraged to 
get together, strengthen their communities, and consume micronutrient-rich foods, especially from 
African Indigenous trees.  

Budget: Assuming a $2,300,000 budget for the pilot project plus an additional 10% of the overall 
budget for unforeseen and miscellaneous expenses 

Total Budget: $2,530,000
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Budget for Supplements

According to What are the Costs of Interventions in Food and Nutrition Bulletin, micronutrient 
interventions done through supplementation or fortification are one of the most effective public 
health interventions. But, there are variations to the approximated cost of the interventions. Those 
variations are affected by delivery systems and the structure of countries where the intervention 
is led. Nonetheless, 27 studies have reported that a Vitamin A supplementation intervention cost 
“ranges from 14 cents to US $5.56 per individual per capsule” (Food and Nutrition Bulletin, 2007). 
From the perspective of a Vitamin A intervention reported cost, we are assuming that an iron or iodine 
supplementation intervention will cost the same per individual/per supplementation.

Moreover, because of funding limitations, we propose to start with an investment of $1,350,000 in 
micronutrient supplementation - prioritizing women and children because they are the most at risk of 
micronutrient deficiency. 

Following is how the budget allocated to micronutrients supplementation 
should be distributed: 

● $200,000 will be allocated to Doctors Without Borders work for traveling to targeted regions, 
monitoring and evaluating the program. 

● $100,000 will be allocated to incentivizing community leaders, and their transportation costs, 

● and the remaining $1,150,000 will be invested in procuring iron, vitamin A, and iodine 
supplements.  

Budget for Community Gardening and Indigenous Fruits‘ Promotion 

We propose to enact a policy to establish free land for gardening in each region. After the land is 
secured, here is how we propose to distribute a total of $750,000 allocated to community gardening 
and promoting indigenous fruits:

● $100,000 to buy at least two ox-plows for land preparation for each garden— the cost for one 
ox-plow ranges from $1 to 100. The allocated money should be used in managing the ox-plows 
in the long run. 

● $100,000 in installing a Treadle Pump in each farm. Treadle Pump prices, including installation, 
range between US$20 and $100 (Jaipur Knee); they are durable and effective in improving 
water irrigation and crop production. 

● Due to a lack of data on the cost of indigenous fruit trees, we will dedicate a budget of $300,000 
to finding seeds and packaging them for distribution. 

● $200,000 should be invested in FAO’s work in helping the target regions to accomplish our 
goal, as well as to monitor and evaluate the program. 
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● Finally, $50,000 should be allocated to various contributions led by farmers or community 
members to the gardens for incentives.  

Budget for administrative costs

● $100,000 should be allocated to administrative costs to help with the monitoring and evaluation 
of the program. 

Budget for unforeseen and miscellaneous expenses

● 10% of the overall budget: $230,000

Budget Summary: Total Funding of $2,430,000

● $1,350,000 for micronutrients supplements

● $750,000 for community gardens and indigenous fruits’ crops promotion

● $100,000 for administrative costs

● $230,000 for unforeseen and miscellaneous expenses

Intervention Challenges

The limited budget presents a challenge in regards to the area that the intervention will be able 
to cover, the activities able to be implemented, and the timeframe of the intervention. Some other 
challenges are that: 

1. We are assuming that the target region and communities will be willing to work with us.

2. We are assuming that the target population will understand the benefits of micronutrient 
supplementation.

3.  We are assuming that the target population will actively take their supplementation prescriptions.

4. We are assuming that the target population will actively participate in community gardening 
and will accept, and engage in producing and consuming indigenous fruits.

5. We are assuming that the policymakers at the Ministry of Agriculture and Forestry will actively 
engage in the implementation and scale-up of this project at the national level and that 
transparency and accountability will be guaranteed.
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Conclusions

Micronutrients are critical to humans’ development, and their lack in humans‘ systems has significant 
and irreversible effects on growth, economic productivity, morbidity, and mortality. To put this into 
perspective, “Providing a cohort of 100,000 children with vitamin A - as opposed to not doing so- 
for example, reduces requiring hospitalization and represents a saving regarding medical attention 
costs of $ 340,306,917 all due to the number of events involving diarrhea and malaria that Vitamin 
Deficiency causes (H, Quitian et Al, 2014).

By focusing the intervention in the area of micronutrient deficiencies, we hope to save lives and 
decrease the mortality and morbidity rate due to micronutrient deficiencies in South Sudan. If this 
pilot project works, it could be scaled up at the national level to rebuild the entirety of the country with 
a population that meets its daily micronutrients intake for greater human development and higher 
productivity. 
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