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Title: An analysis of current nutritional practices and study of locally-produced alternative 
RUTF in Eastern Uganda 
 

How is the project relevant with respect to the aims of the foundation? 

This project, with supporting collaboration from the Ugandan Ministry of Health’s Principal 
Nutritionist, aligns with Ekhagastiftelsen’s goal of improving human health outcomes through using 
organic agricultural practices. In this project, non-profit Empower Through Heath (ETH) aims to gather 
more information about local, more naturally-based alternatives to address the high rates of malnutrition 
in the Busoga region of Eastern Uganda, with a particular focus on children ages six months to five years. 

The consumption patterns of Ugandans in the Busoga region have shifted towards less 
micronutrient dense staples. Crops such as millet and sorghum have been replaced by cassava, corn, and 
rice.1 This is despite that a more nutritious diet consisting of the traditionally grown food staples is 15% 
less expensive than a nutritious diet with the current staple foods.1 Further, the biodiversity of crops that 
farmers in the Busoga region grow have gradually decreased, as farmers have shunned traditional 
nutritious staples in favor of less nutritious staples and cash crops.2 The reasons for this shift have to be 
understood to appropriately target interventions. Additionally, commercial fertilizer is not widely used in 
Busoga region,3 although farmers generate enough agricultural product to grow cash crops. 2 This 
suggests that natural fertility of the soil is not the culprit behind the malnutrition crisis in the region. 
Taken together, these factors indicate that malnutrition in the Busoga region is created by changing social, 
economic, climate, and cultural factors, and suggest that natural, local, and practical solutions exist to 
combat the malnutrition crisis. Empower Through Health (ETH) believes that this project will support 
Gösta Videgård’s vision of improving agricultural and nutritional outcomes in a natural manner for the 
Mayuge District of Uganda.  

Through this study, ETH will build a better understanding of the nutritional deficits in the region, 
and of the diets and practices that contribute to these outcomes among children ages six months to five 
years. This understanding will be accomplished using a baseline survey to examine common nutritional 
practices in Mayuge and identifying what foods residents of Mayuge view as nutritious. ETH, in 
partnerships with a team of nutritionists, village health team workers, and other Mayuge community 
members, will use the information from the survey in conjunction with previous research to formulate and 
produce locally sourced, palatable, and easily distributable therapeutic food for the treatment of SAM in 
children under five years of age. ETH will then conduct a study comparing the newly formulated 
therapeutic food to the current outpatient standard of care treatment for SAM in children under five in 
Uganda. Given the Ugandan Ministry of Health’s participation in this study, the results of this study could 
significantly influence Ugandan national nutrition policy. 

Background 

Malnutrition remains a significant challenge in Eastern Uganda, with the most vulnerable 
populations being children, women, and the sick.4 Both the percentage of children who are stunted, 
underweight, or wasted and the percentage of children under five with severe acute malnutrition (SAM) 
or iron deficiency in Uganda have only improved slightly in the last 15 years.5,6,7,8 In 2001, 65% of 
children under five years old were anemic, 39% were stunted (low height for age), 23% were underweight 
(low weight for age), and 4% were wasted (low weight for height).3 In 2006, 73% of children under five 
were anemic, 38% were stunted, 16% were underweight, and 6% were wasted.4 In 2011, 49% of children 
under five were anemic, 33% were stunted, 14% were underweight, and 5% were wasted.5 Most recently, 
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in 2016, 53% of children under 5 were anemic, 29% were stunted, 11% were underweight, and 4% were 
wasted.6 The Busoga region, where Mayuge District is located, has a similarly high level of malnutrition 
where 29%, 3.5%, and 11% of children under five years old are stunted, wasted, and underweight 
respectively.6 Also, in the Bugosa region, 41.1% of women of reproductive age have anemia and 1.7% 
have a BMI of less than 18.5.6 Other concerning statistics include: in 2016, the minimum meal frequency 
of two to three times for children breastfeeding and four times for the non-breastfed infants between six 
and 24 months stands at 29.5%; and, the minimum dietary diversity score of greater than four food groups 
is 30.3%.6  

Nutritional deficiencies are one of the leading cause of death in Uganda.9 They contribute to 60% 
of deaths for children under five and cost Uganda $899 million annually, which is more than 5% of 
Uganda’s national income.10 Malnutrition has a retarding effect on both mental and physical development 
leaving those affected more likely to suffer from illnesses, drop out of school, be less productive at work, 
and live shorter lives.8 The high rates of malnutrition in Uganda constitute a public health emergency that 
has not been adequately addressed despite Uganda’s recent drop in poverty levels.11 

The causes of malnutrition vary by region, but some factors include availability and access to 
food, lack of dietary diversity, cultural and social traditions, climate change, and poverty levels.12 In 
Uganda, poor nutrition disproportionately affects rural areas, where rates of stunting are over 30% 
compared to 24% in urban areas.6 Rural parts of Uganda, including the fertile food-producing areas, also 
feature some of the highest levels of stunting in children under five years of age.6 

Additionally, higher levels of income are not completely protective against poor nutrition. 
Anemia, vitamin A deficiency, and wasting in children are independent of wealth and affect all economic 
groups in Uganda.6 These patterns suggest that human practices, rather than poverty and food availability, 
play a large role in the Ugandan malnutrition crisis. A survey of sugarcane-growing families in the 
Busoga region lends evidence to this theory. Children in households with severe food insecurity had a 
slightly lower rate of wasting as children from food secure households, 27% and 30% respectively.13   

Further, the consumption patterns of Ugandans have shifted towards less micronutrient dense 
staples. Crops such as millet and sorghum have been replaced by cassava, corn, and rice.1 This is despite 
that a more nutritious diet consisting of the previously grown food staples is 15% less expensive than a 
nutritious diet with the current staple foods.1 Further, the biodiversity of crops that farmers in the Busoga 
region grow have gradually decreased, as farmers have shunned traditional nutritious staples in favor of 
less nutritious staples and cash crops.14 The reasons for this shift have to be understood to appropriately 
target interventions. Additionally, commercial fertilizer is not widely used in Busoga region,15 although 
farmers generate enough agricultural product to grow cash crops.2 This suggests that natural fertility of 
the soil is not the main culprit behind the malnutrition crisis in the region.  

Ready-to-Use Therapeutic Foods (RUTFs) are recommended for uncomplicated cases of SAM, 
often through the community-based management of acute malnutrition (CMAM) program endorsed by 
the World Health Organization (WHO).16 RUTFs have been effective for managing cases of SAM and 
have allowed for a greater number of children to recover from SAM when compared to previously 
employed treatments.17 However, RUTFs do not provide a nutritionally or economically sustainable 
model for maintaining a healthy nutritional status in a child.18 RUTFs are not regionally specific – they 
have a standard internationally approved formula. This fails to account for the differing costs of 
production in different areas of the world. Identifying the most nutritious local foods will be invaluable 
not only as a healthcare policy, but also for developing locally produced low-cost RUTF alternatives.  
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More research on current nutritional practices is needed to focus Ugandan nutritional policy.1 
There is an urgent need for sustainable solutions to the Ugandan malnutrition crisis informed by research 
on current food knowledge, attitudes, and practices in Uganda. Information on commonly produced and 
preferentially consumed foods must be gathered. This information can then be used to identify the most 
nutritious local foods in the Busoga region and to help inform the Ministry of Health in building a 
campaign to encourage the consumption of those foods, both as a response to current cases of 
malnutrition and as a preventative measure. Such a campaign would include marketing and working with 
schools, local medical facilities, and community leaders. Further, success of this project could contribute 
to a wider international paradigm shift from using synthetic solutions for malnutrition to finding natural 
local solutions. 

Goals of the Project 

1.     Ascertain the current foods eaten by children under five in Mayuge District. 
2.     Assess local perceptions of nutritious foods and availability or access to perceived nutritious foods in 
Mayuge District. 
3.     Create a palatable, replicable, and easily producible nutritious product made from local crops, which 
is similar to the foods currently eaten in Mayuge District. 
4.     Conduct a randomized control trial to determine the effectiveness of the product on malnutrition. 
 

Hypothesis 

We hypothesize that locally developed therapeutic foods from traditional organic food sources 
will show equal efficacy as the internationally standardized RUTFs. Supporting evidence will suggest that 
malnutrition in Eastern Uganda is due largely to human factors, and that advocating for natural traditional 
foods to address the malnutrition burden in Eastern Uganda is sound policy. 

Methods 

This study will take place in Mayuge District. Mayuge is a predominantly rural district bordering 
the shores of Lake Victoria, approximately 160km northeast of Kampala, Uganda’s capital. Mayuge is 
located in the Busoga region, which suffers from high rates of malnutrition.6 The study is comprised of 
three discrete phases. The first phase will assess the baseline needs of the community, the second will 
develop food for the community, and the third will conduct a randomized control trial of the foods 
developed in phase two.  

 
Phase one, the baseline needs assessment, will be conducted during the first two months of the 

study. ETH will operate from its health center at Immanyiro Sub-County Headquarters in Mayuge to 
identify food intake patterns of children under five years old and to assess the opinions of community 
members regarding which foods are most nutritious and healthy in general and for children under five. 
This survey will be conducted with the assistance of community health workers, known as village health 
teams (VHTs), and all food items that the subject children eat in the two months will be recorded. The 
enrolled children will also be measured for stunting, being underweight, and wasting before and after the 
two-month assessment. The district will be divided into several strata, each of which will be sampled 
randomly. The strata will be sub-divided into approximately equally-sized population clusters, which will 
also be randomly sampled. The survey will be administered to the parents or caretakers of 400 children 
under the age of five. This will ensure a 95% confidence interval with a 5% margin of error. Data 
collectors with at least a university diploma will administer the survey in person to parents of selected 
children under five years of age in each cluster with the help of a VHT. The data collectors will record 
responses to prewritten questions on survey forms and later enter the survey response data into a 
Microsoft Access database. Further, focus group discussions with local community members will be 
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conducted to identify locally grown foods and its seasonal availability. Taken together, this will produce a 
baseline of locally available foods and a current nutritional knowledge level. 

 
Phase two, food development, will commence once the preliminary survey of phase one is 

finished. In phase two, data collected in phase one will be analyzed to determine which foods are most 
commonly given to children under five, which foods are viewed as most nutritious and healthy in general, 
and which foods are viewed as most nutritious and healthy for children under five. Then, the consumed 
foods will be analyzed with the help of food scientists to determine their nutritional value. ETH will also 
consult with the existing scientific literature on the subject. Based on the findings, ETH will develop a 
palatable food product from the most nutritious local food, which will be as determined by studying the 
nutritional status of children eating certain foods and collecting local foods to analyze their nutritional 
qualities. The final food product will ideally be easy to make, inexpensive, and replicable. Additionally, it 
will be tested to ensure its palatability.  

 
In phase three, the food developed in phase two will be tested using a randomized control trial 

lasting 16 weeks. Up to 250 children under five with documentable SAM in categories of underweight 
and wasted will be enrolled and fed at community centers and clinics across Mayuge District. Eligible 
children with consenting caregivers will be tested for HIV, and those who test negative will be assigned to 
one of two study groups. One study group will receive a daily ration of the locally prepared food from 
phase two and the other group will receive RUTF per the current international standard of care for 
children between the ages of six months and five years diagnosed with SAM. Both study groups will be 
assessed at two-week intervals coinciding with community outreach programs throughout the study. All 
groups will receive promotions for routine healthcare for children, such as advice on feeding, water and 
sanitation for health (WASH) best practices, and immunizations. Relevant anthropomorphic 
measurements, such as weight, length, MUAC and demographic information will be collected by clinic 
teams consisting of nurses, data collectors, VHTs, and a clinic lead at our feeding centers at four-week 
intervals.  The relevant anthropomorphic and demographic data will be recorded on standardized data 
collection sheets at the clinics and will later be entered into a Microsoft Access database.  

 
Children enrolled in the study will be discharged when they reach their graduation weight (when 

Z of weight for height ≥ 0 as calculated with enrollment height), relapse clinically (recurrence of edema 
or systemic infection) requiring admission to a hospital, die, or fail to reach their graduation weight after 
16 weeks. Children who reach graduation weights will be measured at a follow up visit six months after 
their graduation to assess their nutritional status. The primary outcome we expect to see is participants 
reaching graduation weight. The secondary outcomes we are monitoring are rate of weight gain, rate of 
statural growth, rate of growth in MUAC, prevalence of infectious symptoms, and anthropometric indices 
six months post-graduation 

 
The necessary total sample size has been determined to be 212 (106 per treatment group) based 

on using a one tail Fisher’s Exact Test to detect differences of 15% in the rates of recovery between the 
two study groups with 80% power and 95% sensitivity, assuming that the recovery rate is 85% in the best 
treatment group. As some participants will inevitably drop out of the study due to unforeseeable 
circumstances such as illness, family relocation, and clinical relapse, the study will use an initial sample 
size of 250 eligible children between six months and five years old diagnosed with SAM.  

 
Expected Results 

 
We expect to see reductions in the percentage of children affected by anemia, and in those 

underweight or wasted. We do not expect to see a significant reduction in the percentage of stunted 
children, as the main risk factors for stunting would not be addressed by this short-term intervention. The 
data we will collect on the children enrolled in this feeding program will include demographic 
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information, bi-weekly height, weight and MUAC measurements, four blood tests for anemia over the 
course of the study, and a bi-weekly general health history asking if vomiting, diarrhea, fever, cough, 
rashes, or other medical symptoms have been present since the last visit. This data will be recorded on 
data sheets by the local staff running the feeding program. The data will also be entered into an Access 
database on separate computers and uploaded to a cloud data storage account at intervals. The data will 
then be analyzed to measure the effectiveness of our treatment on the MUAC measurements as well as the 
presence and severity of stunting, being underweight and wasting.  

 
Reporting, Dissemination, and Dissemination of Results 

 
Data collected from the study will be submitted to a peer-reviewed journal and will be presented 

at international scientific meetings. Additionally, the data will be presented at Ugandan Ministry of 
Health meetings on nutrition that will shape national nutritional strategy.  

 
Yang Jae Lee and Peter Waiswa have journalism experience, having been published in Scientific 

American, Public Radio International, Global Health NOW, and The Monitor. They will share the 
findings in lay terms to a broader audience through various media efforts.  

 
Budget and Financing 

 
The total expenditures of this projected are SEK 728,026.53. Continuous basic costs throughout 

the project will be SEK 348,991.95. The additional costs for the ascending phases will be SEK 30,790, 
SEK 25,234.25 and SEK 286,836.99, respectively. There will also be dissemination and travel costs of 
SEK 38,025. There is a detailed budget summary below with more information about these costs.   

 
As stated, the project will have continuous basic costs in addition to the costs of each phase. For 

the 15-month duration of the overall project, ETH will need to employ a Chief Study Coordinator, a 
Study Coordinator, and Field Coordinator full-time. Additionally, an expert in public health will be 
employed as the Study Consultant for 10% of his or her working hours and a nutritional expert will 
devote 15% of his or her working time to the study. An additional 10% of the salaries will be contributed 
to the Ugandan national social security fund and taxes. The total personnel costs for permanent staff will 
be SEK 286,489.73. ETH will need to purchase capital assets for the execution of the study, totaling SEK 
11,691.10. A translator, assisting with the translation of study tools, will be employed for 10 days 
throughout the project, costing SEK 2,315.07. There will also be fixed costs associated with the facilities, 
costing SEK 44,102.05. Applying for the institutional review board process in Uganda will cost SEK 
4,394. Again, the total of these continuous costs is SEK 348,991.95. 

 
Costs for phase one, the baseline assessment of Mayuge District’s needs, will consist primarily of 

wages for the various staff members carrying out the needs assessment, including the data collectors and 
community health workers gathering the information. Their total payment for the 15 operational days will 
be SEK 10,417. Additionally, transport for these workers will cost SEK 13,890. ETH will also need to 
train the workers in the procedures to be used in this stage of the project over two days, costing SEK 
1,852.05. Further, community mobilization for the focus groups and for the data collection will cost SEK 
4,630.14. The sum cost for phase one is SEK 30,70.41. 

 
During phase two, the food to be tested in stage three will be developed based on the information 

gathered in stage one. The combined salary of the part-time staff involved in the food development will 
be SEK 16,205.48. Data clerks to assess the phase’s results, cooks to make the food, and a nutritional 
consultant to aid the nutritional development will need training before working, costing SEK 926.03. The 
food will also need to be bought for its production, costing SEK 3,472. Additionally, community 
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members will be engaged to seek their opinions on the food produced in this stage will receive a small 
stipend, costing SEK 4,630.14. The total cost of the activity in phase two will be SEK 25,234.  

 
Phase three of the experiment consists of the randomized control trial. As this phase entails 

feeding 250 children for 16 weeks, it is the most logistically complicated and relatively expensive. Part 
time staff during this phase includes food distributors to provide the food to the communities, data clerks 
to record the results, community health workers to assist community mobilization and communicate with 
the participants, and cooks to prepare the food. The total cost of the part time staff members is SEK 
28,706.85. Two days of staff training for one member of each staff team will cost SEK 1,620.55. The 
feeding program itself will be SEK 118,300 for each the ingredients of the RUTF-alternative developed in 
phase two and the internationally standardized RUTF. An additional SEK 11,112.33 will be spent on 
cooking materials. All these elements of the feeding program will total SEK 247,712.33. Furthermore, 
community mobilization will be conducted to gather qualitative feedback from community members, 
costing SEK 6,945.21. The cost of all the activities in phase three will be SEK 284,984.93.  

 
There will be costs associated with dissemination and travel. An ETH team member will need to 

travel from the U.S. to Uganda, costing SEK 12,675 round-trip. We estimate that additional dissemination 
costs will be SEK 25,350. Total dissemination and travel costs are SEK 38,025.  

The grand total of the three phases, continuous costs, and dissemination and travel costs is SEK 
728,026.53. In designing this project, ETH has economized costs to be consistent with grant sizes 
provided by the Ekhagastiftelsen in the past. We would be happy to answer any questions that the 
Foundation may have about the project and its associated costs. We are also open to discussion about 
modifying the project in a manner more preferable to the Foundation.  

 

Information about Additional Materials 

Accompanying this proposal are additional materials relating to this project. Here is the order of 
their presentation and a bit of information about each of them:  

1. A timeline of when ETH plans of doing each stage of the project.  
2. Letters from the letters from the Ugandan Ministry of Health, Mayuge District government, and 

Washington University in St. Louis voicing their support for this project.  
3. A detailed budget summary of the project’s costs. 
4. ETH’s plan for obtaining ethical review certification. As we will not have the ethical review 

completed before applying, we wanted to explain why we have not yet procured the document 
and how we plan on procuring it later.  

5. The CVs of all of the co-applicants of the proposal are also included. In order, these are: Dr. Peter 
Waiswa, Dr. Shanti Parikh, Ms. Samalie Namukose, Mr. Yang Jae Lee, and Mr. Patrick 
Lasowski. 
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