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I. Introduction 
 
The CCHIPs team launched a nutritional program at Shingiro Health Center in May 2008 in 
order to confront the problems of malnutrition in the region.  The program was designed to 
address the World Health Organization goals to reduce child mortality and improve maternal 
health.  Nutrition is essential to meeting these goals for several reasons.  Children must have 
adequate nutrition to develop normally; their body’s systems require many nutrients to optimally 
function.  This means that the immune system of a malnourished child will be compromised and 
that child will be more vulnerable to illness and death.  Maternal health also depends on 
nutrition, as the brain and body require many nutrients to operate.  New mothers must also be 
educated on the importance of breastfeeding to the child and mother’s health, as well as the 
additional nutrient requirements to successfully breastfeed.  The nutritional program addresses 
these needs through education. 
 
The first step in starting the nutrition program was to hire a nutritionist to work at the health 
center and run the program.  The nutritionist identifies children who need to participate in the 
program by plotting their weight-for-age on a growth chart during vaccination days.  The 
undernourished children and their parents are invited to nutrition education and cooking, the 
nutrition garden viewing, and for further counseling by the nutritionist.  The goal of the cooking 
and the garden is to educate the families on how to provide the best nutrition with their often 
limited funding.  The malnourished children receive the food prepared during the cooking 
education.  By providing the parents with information, it empowers them to make healthy food 
choices for their families and improve their nutritional and health statuses. 
 
II. The Nutritionist (Social Assistant) 
 
A nutritionist must be hired to identify the malnourished children, run the education program, 
and organize the garden.  The success of the program heavily depends on finding a 
knowledgeable nutritionist. 
 
a. Interview Process 
 
The nutritionist should be selected based on nutritional knowledge and experience, not on 
political affiliations.  It is very important to select a person who is approachable and respected by 
the community.  See appendix A for the rubric used to select the nutritionist and appendix B for 
the written exam taken by the candidates. 
 
b. Job Description 
 
The nutritionist will use the weight-for-age and/or height-for-age growth charts to identify 
malnourished children and those who are at-risk for malnourishment.  He or she will be familiar 
with common symptoms of malnutrition disorders, including marasmus, kwashiorkor, stunting, 
wasting, and specific micronutrient deficiencies.  The nutritionist will make recommendations 
pertaining to food and lifestyle choices to the families of undernourished children.  It is essential 
for the nutritionist to communicate with at-risk families and explain the importance of a healthy 
diet and good sanitation practices.  The nutritionist will perform demonstration cooking for the 



 

families of undernourished children, which will show them how to maximize the nutritional 
value of basic meals through food choices and cooking methods.  He or she will refer the 
families of undernourished children to the demonstration garden, where they will be educated 
about the nutritional value of certain crops and how to prepare meals with them. The nutritionist 
should be familiar with the effects of diseases and parasites on nutritional status.  Most 
importantly, the nutritionist will educate the clinic staff and the mothers about the importance of 
nutrition and the role of food in general health. 
 
c. Salary 
 
The salary of the nutritionist should be sustainable by the health clinic and should be based on 
experience and status.  If an A2 nurse is hired, he or she should be paid the standard 
recommended by the Ministry of Health. 
 
d. Presenting the Nutritionist to the Clinic 
 
The nutritionist must be presented as part of the team who helps to improve health by addressing 
the issues of malnutrition as they relate to diet, parasites, disease, and sanitation.  It is very 
important for the nursing staff to understand the purpose of the nutritionist and his or her role in 
the staff.  The nursing staff must feel comfortable referring consultation patients to the 
nutritionist for counseling; likewise, the nutritionist must feel comfortable referring patients to 
consultation when parasites or diseases are suspected. 
 
 
III. Identifying Malnourished and At-Risk for Malnourishment Children 
 
The nutritionist must be able to determine which children are malnourished or at-risk for 
malnourishment, so she may target her resources at the correct group of people.  There are 
several indicators the nutritionist may use to identify this group and these tools include the 
weight-for-age growth chart, the height-for-age growth chart, and recognizing the symptoms of 
common deficiencies. 
 
a. The weight-for-age growth chart (See appendix C) 
  
The weight-for- age growth chart may be used to identify children who are malnourished or at-
risk for malnourishment.  A low weight-for-age may correspond to a general lack of calories in 
the diet, indicate a disease that prevents the proper digestion and utilization of food, indicate 
parasites and disease or suggest a specific micronutrient deficiency when considered with other 
symptoms.  Children who fall into the yellow or red segments of the growth chart should be 
referred to the nutritionist who may suggest involvement in nutrition education and cooking, 
viewing of the demonstration garden, and she may provide other nutritional advice.  
 
b. The height-for-age growth chart 
 
The height-for-age growth chart provides another indicator of nutritional status in children.   
Growth requires energy, protein, and a range of micronutrients so normal growth suggests that 



 

these items are sufficient in the diet.  Zinc deficiency is often indicated by stunted growth in 
children and infants.  
 
c. Other Signs of Malnutrition 
 
It is important that all health workers be aware of the symptoms of specific nutrient deficiencies.  
See appendix D for a chart of the outcomes and symptoms of many nutrient deficiencies. 
 
 
IV. Developing A Nutritional Garden 
 
A nutritional garden can be used to educate people on the nutritional value of certain crops, show 
people how to grow these crops, and provide food for the nutritional education and cooking 
sessions.  The participants of the program will care for the garden on a rotating basis. 
 
a. Crop Selection 
 
Crops should be chosen based on the regional growing patterns, season, and need in the 
nutritional cooking.  If specific micronutrient deficiencies are noted from symptoms and growth 
patterns of the population, crops rich in that micronutrient should be selected.  Energy dense 
foods, such as potatoes, should also be grown to provide main foods for the nutritional cooking.  
appendix E provides a list of micronutrients and examples of crops that provide those nutrients in 
significant amounts. 
 
It is also important to provide information on vitamins and minerals that are not being met by the 
garden and suggest food sources of these micronutrients.  Some examples of nutrients that are 
not found in the selected plant products are listed in appendix F. 
 
b. Organizing the Garden 
 
Crop rotation is essential to gardening in Rwanda and should be considered when planting the 
garden.  Crops exploit certain nutrients from the soil, so it is important to switch plant locations 
every three to five years to give the exploited nutrient a chance to recover.  Companion planting 
should also be used to maximize the productivity of the garden.  The table in appendix G shows 
which plants grow well together and which should be kept separate. 
 
c. Garden and Nutrition Education 
 
A simple explanation of the nutritional importance of each crop should be provided on a sign 
alongside the crop.  A more in-depth explanation of the crop should be provided to the 
nutritionist so that he or she has a thorough understanding and can answer any questions that 
arise.   The nutritionist will also be given information on how to grow the crops and prepare 
foods containing the vegetable.  The nutritionist should discuss the crop nutrition, gardening, and 
cooking methods with women to make sure they understand. 
 
 



 

V. Nutrition Education 
 
The nutrition education program targets the families of children younger than five years of age 
who the nutritionist has determined are at-risk for malnutrition. 
 
a. Goals 
 
The goal of the demonstration cooking is to teach the referred mothers how to prepare nutritious 
meals for their children, depending on their age and nutritional needs.  The mothers are referred 
to the program by the nutritionist because their child has been identified as malnourished.  
Mothers will be shown how to properly clean and prepare vegetables, how to cook the food to 
preserve the nutritional value, and how to select foods needed by their children. It is important to 
stress the educational value of the program, though the food will provide an incentive for 
participation. 
 
b. Supplies 
 
At the beginning of the program cooking supplies will need to be purchased.  Before each 
demonstration cooking session, food supplies and firewood or charcoal will need to be purchased 
and transported to the site.  Working with foods that can be bought locally is necessary for the 
sustainability of the program.  The number of serving dishes and the quantity of food may be 
determined by the size of the program.  For a sample list of materials and available foods, see 
appendix H.  See section VII on Expenses for 2008 costing information. 
 
c. Organization 
 
The time of the demonstration cooking should be based on when the women can get there and 
what time the food will be served.  We found that women prefer to arrive in the morning so the 
children will be eating in the early afternoon.  At the beginning of the session, the nutritionist 
should provide information to the group about what is being prepared and remind them about the 
importance of hand washing.  A small group of women should be selected to prepare the food for 
the day.  The women will wash their hands, wash and chop the vegetables, and prepare any other 
foods.  Once the food is ready to be cooked, the nutritionist should talk about the nutrition of 
each item and the cooking methods and times to preserve the nutrients.  The nutritionist should 
also provide a short lecture on a topic in nutrition.  Each week, the children’s weight will be 
taken and recorded according to an assigned number that they are given when they enter the 
program.  Attendance will also be recorded, so this will not confound a longitudinal analysis of 
their weights.  The women should be checked in and given their assigned number on a card.  
When the food is ready, the women and children will return their number, wash their hands, and 
then receive food. 
 
d. Meal Planning and Education 
 
The nutritionist should be provided a packet of information on the foods being served, so she can 
specifically discuss the importance of each food (See appendix I).  The nutritionist should 
discuss different topics in nutrition, including its role in disease, meal planning, breastfeeding, 



 

hydration, and sanitation.  The nutritionist should also be provided sample menus with cooking 
times and nutrient analysis (from mypyramid.gov) to discuss during the education session.  A 
nutritional chart (see appendix J) can be used as a teaching tool.  Some sample education topics 
can be found in appendix K. 
 
VI. Staff and Health Animator Training on Nutrition 
 
a. Training the Clinic Staff 
 
The clinic staff should be provided training on basic nutrition and how sanitation, disease, and 
nutrition are related.  They should be informed on the recommendations regarding breastfeeding 
and weaning, good diets from childhood through adulthood, and how nutrient needs change for 
pregnant, breastfeeding and ill persons.  The staff training program can be found in appendix L. 
 
It is also important to provide basic nutrition education for the health animators and healers so 
they may advise the people in their regions. 
 
VII. Expenses 
 
The WWHPS-CCHIPs project provided the funding for the nutrition program at Shingiro Health 
Center.  The nutrition education and cooking program requires the initial cooking and training 
tools, garden materials, and weekly expenses, such as food.  The materials list is based on the 
quantities needed for the 86 initial participants in the Shingiro program.  The approximate costs 
(2008) of these materials are listed below as a reference for estimating the cost of implementing 
a similar program. 
 

Initial Materials 
Item Description Quantity Price (Rwf) Approx. Price (USD) 

Notebooks 2 3,400 6.25 
Book- 200 pages 1 400 .75 
Registration Book 1 1,500 2.75 

Plastic buckets no. 20 - 1,700 3.10 
Soap 5 1,000 1.85 
Cups 102 13,140 24.10 
Plates 50 6,500 11.95 

Wooden Spoon 1 200 .35 
Metal Spoon 1 700 1.30 

Knives 10 4,000 7.35 
Cooking Pots (medium and large) 5 59,000 108.25 

Bindings 15 7,500 13.75 
Ladles 2 6,500 11.95 

Registers 2 30,000 55.05 
    

TOTAL INITIAL COST  135,540 248.75 



 

Other initial expenses may include an infant scale, a small-child scale, and growth charts, 
depending upon the availability of these materials at the clinic.  Additional soap and notebooks 
will need to be purchased later in the program, but not on a weekly basis. 
 

Garden Materials 
Item Description Quantity Price (Rwf) Approx. Price (USD) 

Seeds (beans, greens, tomatoes, 
onions, sunflower, carrots, 

eggplant, zucchini) 

- 7,500 13.75 

Labor - 7,000 12.85 
Fertilizer - 500/basket .90/basket 

    
TOTAL GARDEN COST  15,000 27.50 

 
The foods grown in the garden will eventually replace foods being purchased at the market in 
order to make the program cost-effective and sustainable.  The program participants provide the 
continuous labor free-of-charge, so the main expense is the seeds.    
 

Weekly Materials 
Item Description Quantity Price (Rwf) Approx. Price (USD) 

Firewood - 500 .90 
Oil 1L 1400 2.55 
Salt 1kg. 300 .55 

Sugar 2kg. 1400 2.55 
Sosoma 14-20 700/box 1.30/box 
Beans 10kg 3,000 5.50 
Carrots - 500 .90 
Onions - 400 .75 
Greens - 500 .90 

Potatoes 20kg 1600 2.95 
Tomatoes - 800 1.45 

Eggs 8 640 1.20 
Sweet Potatoes - 1500 2.75 

Rice 18kg. 12,600 23.10 
Small Fish 1kg. 800 1.45 

 
This list provides an idea of the costs of the available foods, but not all items need to be 
purchased each week.  The items planned on the menu should be selected based on nutritional 
value and cost, so that it is feasible for the participants to access these foods on their budget. 
 
VIII. Longitudinal Analysis 
 
In order to determine the impact of the program, the nutritionist should track each child’s 
attendance in the program and check indicators of nutritional status.  When a child enters the 
program he or she should be assigned a number that will be used to track the progress of the 



 

child.  Each week, the nutritionist should record the weight of the child and note any symptoms 
of malnutrition.  By recording this data, a longitudinal evaluation of the program is possible.  If 
no improvement is seen in the nutritional status of the children, this indicates that the program is 
not properly addressing the issues of malnutrition and changes need to be made.  After twelve 
weeks, statistical analysis should be conducted to assess the program.  This analysis will not only 
look at the individual longitudinal assessments, but also the average weight change.   
 
IX. Program Suggestions 
 
There are several suggestions that we feel good improve the overall quality of a nutrition 
program based on the Shingiro model.  The Nutritionist should be provided a clear job 
description and understand the mission of the project upon hiring.  A period of organization 
should occur before the program begins.  During this organizational period, the nutritionist 
should plan what will be planted in the garden, develop weekly menus, purchase supplies, and 
organize a book to track the children.  At this time, he or she should also receive additional 
training on the most current nutritional information, cooking methods, and the specific value of 
different local foods.  Administrative procedures for the garden and nutrition education should 
also be handled before the start of the program.  During this time, it must be decided how the 
program will be presented to the community, so they understand who is eligible and what the 
purpose is.  For example, in Shingiro the children were referred to the program when they were 
weighed at vaccination.  However, this is dependent on the vaccination rate in the area, which 
happened to be quite high in the Shingiro region. 
 
The garden should be planted as soon as possible, in order to maximize involvement from 
program participants and to increase the cost-efficiency of the program.  Meetings with the 
agronomist, clinic staff, and other authorities should take place very early on to insure 
permission for the garden before the program is heavily invested in.  Overall, if a significant 
amount of time is spent in the planning stage, the program will run smoother.
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Appendix A: Hiring Rubric for the Nutritionist 
SELECTION DE  L’ASSISTANT (E) SOCIO-EDUCATEUR (TRIC E) RESPONSABLE  

s
(Le participant a droit à cette grille de correctio n après l’épreuve) 

 
 
1. Identification de la personne  : 
Nom : 
Prénom : 
Sexe : Féminin : Oui : ………………..Non :…………………… 
2. SELECTION DES DOCUMENTS/ 20 POINTS 

Dénomination Maximum Points obtenu 
Lettre de motivation 2 points  
Diplôme d’assistante sociale 2 points  
Expérience professionnelle communautaire d’au moins  2ans 2 points  
Expérience dans un service nutritionnel d’au moins 1 an 2 points  
Expérience dans une formation sanitaire ou école ou prison 2 points  
Bon état physique  2 points  
Etre ou avoir été mariée 2 points  
Sans emploie actuellement 2 points  
Age entre 25 - 35 ans 2 points  
Accepte de vivre à Shingiro  
 

2 points  

Total 20 points  
 
N.B : La personne a 2 points  ou 0. 
          
 
3. EPREUVE ECRITE / 20 POINTS  
 
N.B : �  Seule la personne qui a préparé l’examen connait les questions 
          �  Les réponses  seront soumises au groupe de sélection (Jury) pour la correction 
après le test  
 
4. EPREUVE ORALE / 10 POINTS 
 
N.B : Chaque membre du Jury  doit poser une question sur 2 points et évaluer 
aussi les 3 autres points qui lui seront communiqué lors du test oral. 
 
TOTAL :  50 POINTS 
POINTS OBTENUS PAR LE PARTICIPANT  :  
 

La vérité et La transparence sont nos devises pour les recrutements ; la 
personne qui a le plus de points est celle qui est retenue. Merci 

 
Pour le Centre de santé de Shingiro                                      Pour MGVP-CCHIPs



 

Appendix B: Oral Exam Answer Key 
EPREUVE ECRITE  POUR LA SELECTION DE  L’ASSISTANTE  SOCIO-

EDUCATRICE RESPONSABLE DU SERVICE NUTRITIONNEL AU C ENTRE 
DE SANTE DE SHINGIRO/ 20 POINTS 

(Grille de réponses) 
 
 
 

1. Le travail d’assistant (e) socio-éducateur (trice) est un long investissement 

professionnel, humain et affectif. Oui ou Non. Expliquez votre réponse  / 2 points 

(Oui 1 point, explication 1 point) 

 

Oui, c’est un métier qui exige les connaissances, l ’effort physique et 

affection pour aider la population. 

 

2. Citez les qualités indispensables pour un assistant (e) socio-éducateur (trice) 

/5 points (1point pour chaque point) 

 

1. Patience 

2. Ecoute 

3. Disponibilité 

4. Créativité 

5. Impartialité 

 

3. Enumérez les maladies cibles pour la vaccination des enfants de 0-11mois par 

ordre de calendrier / 5 points (Période + maladies cibles 1 point)  

 

1. A la naissance : Tuberculose + Poliomyélite 0 

2. A un mois et demi : Polio 1 + Pentavalent 1 (Tét anos, Diphtérie, 

Coqueluche, Haemophilus influenza) 

3.  A deux mois et demi : Polio 2 + Pentavalent 2 

4. A trois mois et demi : Polio 3 + Pentavalent 3 

5. A neuf mois : Rougeole 



 

 

4. Peux-tu conseiller une maman vivant avec le VIH/SIDA d’allaiter son enfant. 

Oui ou Non ? Expliquez votre choix / 2 points (oui 1point et conseils pour 

diminution du risque de transmission 1 point) 

 

Oui à condition qu’elle suive les conseils donnés l ors du conseilling pour 

diminuer le risque de transmission par le lait mate rnel 

 

5. Citez les  différentes formes de malnutrition aigue ? /3 points (chaque 

réponse 1point) 

 

1. Marasme 

2. Kwashiorkor 

3. Forme mixte (Marasme-Kwash) 

 

6. Donnez les trois groupes d’aliments et citez un exemple pour chaque groupe. / 

3points (réponse + exemple= 1 point)  

 

1. Les protides :  

2. Les glucides :  

3. Les lipides :  

 

Bonne chance 

 

 

La vérité et La transparence sont nos devises pour les recrutements ; la 
personne qui a le plus de points est celle qui est retenue. Merci 

 
 
 
 
Pour le Centre de santé de Shingiro                                      Pour MGVP-CCHIPs



 
Appendix C: The Weight-for-age Growth Chart 

 
 

 
 



 

Appendix D: Nutrient Deficiency Chart (1, 2, 3) 
 
Nutrient Deficiency Outcomes Symptoms 

Kwashiorkor Growth failure; edema; muscle wasting; poor 
appetite; dermatitis is common; changes in hair 
are common; mental changes; diarrhea is 
common; anemia is common; deficiencies in 
vitamin A, Zinc, and B-vitamins are also 
common 

Marasmus Growth failure; wasting; good appetite; little 
subcutaneous fat; sunken “monkey” face; anemia 
is common; sunken eyes; hair changes may occur 

 Protein-
Energy 

Marasmic-
Kwashiorkor 

Edema and wasting 

Night Blindness The inability to see in the dark (early sign of 
deficiency) 

Xerophthalmia Extremely dry eyes; failure to produce tears 
Blindness The inability to see (in prolonged deficiency) 

Vitamin A 

Birth Defects Problems seen in infant at birth including 
unusual limb bud development 

Mild B1 deficiency Fatigue, muscle soreness, impaired memory 
weight loss, loss of appetite 

Wet Beriberi Edema, increased heart rate, shortness of breath 
Dry Beriberi Tingling, burning in the feet, strange eye 

movements, speech difficulties, atrophy and 
paralysis of the lower legs 

Vitamin B1 

Wernicke-Korsakoff 
Syndrome 

Memory loss, difficulty walking, confusion 

Vitamin B2 Vitamin B2 
Deficiency 

Sores on the mouth and tongue, cracked lips 

Mild B3 Deficiency Fatigue, poor memory Vitamin B3 
Pellagra Dermatitis, rash, sores on the mouth and tongue, 

diarrhea, vomiting, dementia 
Vitamin B6 Vitamin B6 

Deficiency 
Anemia, dermatitis, sores on the mouth and 
tongue, mood changes 

Macrocytic Anemia Fatigue, paleness, shortness of breath Vitamin B12 
Changes to the 
nervous system 

Dementia, difficulty walking 

Scurvy Swelling and bleeding in the gums Vitamin C 
Other symptoms Fatigue, weakness, depression, weight loss 
Rickets (children) Curved legs and spine, weak bones Vitamin D 
Osteomalacia (adults) Curved legs and spine, weak bones 

Vitamin E Vitamin E deficiency Slow reflexes, reduced coordination, muscle 
weakness, difficulty walking 

Vitamin K Hemorrhaging Bleeding and bruising easily; may vomit, urinate, 
or defecate blood 



 

Macrocytic Anemia Fatigue, paleness, shortness of breath Folate 
Other Symptoms Red sore tongue, reduced sense of taste, diarrhea 
Neurological 
problems 

Memory loss, confusion, depression, 
hallucinations 

Calcium 

Other symptoms Muscle spasms, abnormal heart beat 
Potassium Symptoms Muscle weakness, twitching, paralysis, abnormal 

heart beat 
Iodine Goiter Enlarged thyroid gland 

Microcytic anemia Paleness, shortness of breath, fatigue 
Pica Craving non-food items such as dirt 

Iron 

Spoon nails Thin, concave fingers 
Microcytic anemia Paleness, shortness of breath, fatigue Copper 
Other Symptoms Bruising, low white blood cell count 

Magnesium Symptoms Nausea, vomiting, fatigue, muscle spasms, loss 
of appetite 

Manganese Symptoms Dermatitis, slow hair growth 
Molybdenum   
Phosphorous Symptoms Muscle weakness; bone fractures 
Zinc Symptoms Stunting, hair loss, decreased taste perception, 

dermatitis, night blindness 
Fluoride Weak bones and teeth Tooth decay and osteoporosis 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Appendix E: Vegetable Sources of Nutrients (2, 3) 
 
Micronutrient Some Significant Plant Sources 
Vitamin A Carrots, zucchini, collard greens, bell peppers, cape gooseberry, sweet 

potato 
Vitamin B1 Beans, seeds, grains 
Vitamin B2 Collard greens, grains 
Vitamin B3 Beans, nuts, grains, potatoes 
Vitamin B5 Plant products 
Vitamin B6 Zucchini, bell peppers, beans, spinach, tomato, carrot, banana, avocado, 

potato 
Folate Zucchini, collard greens, beans, eggplant, spinach, broccoli, brussel 

sprouts, grains, bananas, oranges 
Vitamin C Zucchini, collard greens, bell peppers, eggplant, tomato, cape gooseberry, 

citrus fruits, mango, papaya, cabbage, potato 
Vitamin E Collard greens, seeds, spinach, tomato, grains, nuts 
Vitamin K Spinach, grains 
Iron Beans, spinach 
Iodine  
Calcium Collard greens, beans, spinach, kale 
Magnesium Beans, eggplant, spinach, nuts, potatoes 
Manganese Zucchini, beans, cape gooseberry, grains, nuts 
Molybdenum Zucchini, beans, spinach 
Potassium Beans, eggplant, tomato, cape gooseberry, carrot, bananas, avocados, 

potato, celery 
Phosphorous Seeds, nuts, eggplant, corn 
Copper Beans, seeds, nuts, potatoes, grains 
Zinc Beans, seeds, nuts, grains 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
Appendix F: Other Nutrients of Concern (1, 2, 3) 
 
Nutrient Food Sources Function Deficiency 

Outcomes 
Vitamin B12 
(cyanocobalamin) 

Animal products: 
beef, lamb, liver, 
clams, crab, fish, 
poultry, eggs; Milk 
and milk products 

Red blood cell 
development; DNA, 
RNA, and myelin 
(component of myelin 
sheath—“nerve 
insulation”) synthesis 

Neurological 
disorders (e.g. 
nervousness, 
tingling); pernicious 
anemia 

Vitamin D  
(1, 25 dihydroxy-
cholecalciferol) 

Sunlight (converts 
cholesterol to vitamin 
D); butter; fish; eggs; 
mushrooms; fortified 
milk products 

Bone and teeth 
formation; nerve and 
muscle activity; 
Calcium and 
phosphorous 
metabolism 

Weak, deformed 
bones (rickets); loss 
of calcium from 
bones; osteoporosis 

Fluoride Tea; Shrimp; Crab; 
Fluoridated water and 
foods 

Component of bones 
and teeth 

Tooth decay and 
other dental diseases 

Selenium Meat; seafood; eggs; 
whole grains 

Antioxidant function; 
thyroid hormone 
production 

Anemia; muscle 
pain and tenderness; 
Keshan disease 
(heart failure); 
Kashin-Beck disease 
(joint disease) 

Chromium Whole grains; wheat 
germ; meat; beer; 
wine; oysters 

Glucose and fat 
utilization 

Elevated blood 
glucose and 
triglyceride levels; 
weight loss 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Appendix G: Companion Planting (5, 8) 
 
Plant Good Companions Bad Companions 
Basil Pepper, Tomato Beans 
Beans Carrots, Cauliflower, Corn, Cucumber, 

Eggplant, Lettuce, Peas, Potato 
Basil, Cabbage, Onion, 
Sunflower 

Cabbage; Collard 
Greens 

Bush Beans, Carrot, Celery, Cucumber, 
Lettuce, Onions, Spinach 

Pole Beans, Tomato 

Carrots Beans, Cabbage, Lettuce, Leeks, Onion, 
Peas, Tomato 

Celery 

Celery Everything except carrots and parsley Carrots, parsley 
Corn Beans, Cabbage, Cucumber, Parsley, 

Peas, Potatoes, Pumpkin, Squash 
Tomato 

Cucumbers Beans, Cabbage, Corn, Eggplant, Lettuce, 
Onions, Peas, Tomato, Sunflower 

Potato 

Eggplant Peas, Peppers, Potato, Spinach - 
Lettuce Everything - 
Onion Cabbage, carrots, celery, cucumber, 

lettuce, pepper, spinach, squash, tomato 
- 

Parsley Tomato - 
Peas Beans, carrots, celery, corn, cucumber, 

eggplant, parsley, potato, spinach 
Onion, potato 

Potato Beans cabbage, carrot, corn, onion, peas Cucumber, pumpkin, squash, 
sunflower 

Spinach Celery, corn, eggplant, cauliflower  
Tomato Basil, beans, cabbage, carrots celery, 

cucumber, lettuce, onion, parsley, pepper 
Corn, pole beans, potato 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Appendix H: Supplies and Foods 
 
Materials List 
Plates     Ladles 
Cups with handles   Wooden Spoon 
Large Cooking Pots   Metal Spoon 
Medium Cooking Pots  Stones or Stove 
Washing Basins   Knives 
Soap (for handwashing and dishes) 

    
 
Available Foods 
Potatoes   Peanuts 
Sweet Potatoes  Sunflower Seeds 
White Rice    Eggs 
Beans    Vegetable Oil 
Spinach/Greens  Sugar 
Carrots    Sosoma (porridge including maize, sorghum, and soy flour) 
Tomatoes   Banana 
Onions    Mountain Papaya 
Plantains   Avocados 
Wheat Flour   Pineapple 
Maize Flour   Japanese Plums 
Sorghum Flour  Marakuja 
Isombe (cassava leaves) Fish 
Squash (zucchini) 
 
 
 
 
 
 
 
 
 



 

Appendix I: Nutrition Information on Crops (1, 2, 3) 
 

Celery 
Celery is a stringy vegetable that is usually eaten raw or added in small quantities to other dishes.  
Celery consists primarily of water and has a low nutrient-density.  Celery stalks have a distinct 
flavor and crisp texture and thus add variety to the palette.  Celery is often eaten raw, either plain 
or with spreads, such as peanutbutter or flavored cream cheese.  Celery can be added to soups or 
dishes to add a crunchy texture.  
 
 

Red Onions- Energy 
Onions do not have a high nutrient-density, but they add a lot of flavor to a meal.  This 
vegetable can be eaten raw after removing the peel, but is most commonly eaten as a 
component of different cooked dishes including soups and stir-fries.  While mature 
onion bulbs do not have a lot of nutritional value, bunching onion leaves contain 
significant amounts of vitamins A and C.  The onion bulb is a significant source of 
dietary fiber. 
 
Onions are considered prebiotics, which are fiber-like, indigestible carbohydrates that 

support the growth of beneficial bacteria in the lower intestine.  These beneficial bacteria are protective because they 
occupy space that could be filled by harmful bacteria. 
 
Onions, like most other vegetables, contain biotin.  Biotin is essential for the metabolism of carbohydrates, fat, and 
protein.  A deficiency in biotin can result in depression, fatigue, nausea, hair loss, scaly skin, and muscular pain.  
However, biotin deficiency is extremely rare and usually only results with the overconsumption of raw eggs. 
 

Carrots- Vitamins and Minerals; Energy 
Carrots are rich in beta-carotene, a precursor for Vitamin A.  There is no Tolerable Upper Limit of 
Intake for beta-carotene, because the body only converts what it needs to vitamin A.  Since vitamin 
A is found only in animal products, consumption of beta-carotene is essential to reduce the risk of 
adverse outcomes associated with deficiency.  Vitamin A is important for vision, and a deficiency 
may result in impaired vision, xerophthalmia (failure to produce tears; extremely dry eyes), 
blindness, or the inability to see in dim light.  Vitamin A is also essential in the regulation of the 
cell cycle (via regulation of transcription factors), apoptosis, migration, morphogenesis, and 
differentiation.  Thus vitamin A is critical to fetal development and deficiency may result in defects 
in the eyes, urogenital tract, heart, and lungs. 

 
Carrots also contain significant amounts of vitamin B6 and potassium.  Vitamin B6 is important for the health of the 
nervous and immune systems, and for the normal formation of red blood cells.  Potassium is critical for the 
regulation of bodily fluids and for proper muscle and nerve activity.  Carrots are also good for the skin, hair, brain, 
and eyes.   
 
Carrots are most nutritious eaten raw, but can also be steamed, quickly boiled or added to other dishes, such as 
casseroles and soups.  If a good water source is available or they will be cooked, carrots can be eaten without 
removing the peel.   

 
Cape Gooseberry- Vitamins and Minerals; Energy 
Gooseberries are tomato-like fruits, with a strong, somewhat sour flavor.  Gooseberries can be eaten 
whole or can be made into preserves.  Gooseberries provide dietary fiber and significant quantities 
of several vitamins and minerals. 
 

Nutrient Functions Deficiency Outcomes 
Vitamin A (beta-
carotene) 

Maintenance of mucous membranes, skin, and 
bone; vision; fetal development 

Increased susceptibility to infection; 
increased severity of infection; impaired 
vision or blindness; dry eyes; inability to 
see in dim light 
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Vitamin C 
(Ascorbic acid) 

Antioxidant—protects eye tissue, sperm proteins, 
and lipids; iron transformation; nerve function; 
collagen formation (critical component of blood 
vessels, cartilage, and other tissues) 

Bleeding; bruising; slow recovery from 
infections; fatigue; depression 

Manganese Formation of body fat and bone Weight loss, rash, nausea, vomiting 
Potassium Water balance in body tissues, muscle and nerve 

activity 
Weakness, irritability, irregular heart beat, 
paralysis 

 
Tomatoes- Vitamins and Minerals 
Ripe tomatoes are nutrient dense and can be eaten many ways.  Fresh or dried tomatoes can be 
eaten alone or in salads, sandwiches, pizzas, or other dishes.  Tomatoes can also be used as a 
relish or pasted into sauce or soup.  Tomatoes lose nutrients as they are cooked, so lengthy 
cooking methods will diminish the nutritional value of tomatoes.  Tomatoes contain many 
vitamins and minerals, as well as lycopene, a phytochemical (“plant chemical”) with 

antioxidant activities. 
 
Tomatoes are a rich source of the following nutrients: 
Nutrient Functions Deficiency Outcomes 
Vitamin B6 
(Pyridoxine) 

Conversion of food to usable energy for the 
body; formation of red blood cells; nerve and 
immune system activity; creating available niacin 

Irritability; depression; convulsions or twitching; 
muscular weakness; dermatitis near the eyes; anemia; 
kidney stones 

Vitamin B5 
(Pantothenic 
Acid) 

Carbohydrate, fat, and protein metabolism Fatigue; sleep disturbances; numbness; impaired 
coordination; vomiting and nausea 

Vitamin E 
(Alpha-
tocopherol) 

Antioxidant—protects cell membranes Muscle loss; nerve damage; anemia; weakness 

Vitamin C 
(Ascorbic 
acid) 

Antioxidant—protects eye tissue, sperm proteins, 
and lipids; iron transformation; nerve function; 
collagen formation (critical component of blood 
vessels, cartilage, and other tissues) 

Bleeding; bruising; slow recovery from infections; 
fatigue; depression 

Potassium Water balance in body tissues (fluid regulation); 
muscle and nerve activity 

Weakness; irritability; irregular heart beat; paralysis 

 
Spinach- Vitamins and Minerals 
Dark Green Leafy Vegetables are one of the most nutrient dense foods available and they 
contain significant amounts of a variety of vitamins and minerals.  Spinach should be 
eaten raw, steamed, or quickly boiled to preserve nutrients.  Spinach should only be eaten 
raw when a clean water source is available to wash the vegetable and should be soaked in 
a solution of water and vinegar.  Spinach is also a good source of fiber.  Spinach is often 
added to staple crops to increase the nutritional value of a meal.  Spinach is a rich source 
of the following nutrients: 

Nutrient Functions Deficiency Outcomes 
Vitamin B6 
(Pyridoxine) 

Conversion of food to usable energy for 
the body; formation of red blood cells; 
nerve and immune system activity; 
creating available niacin 

Irritability; depression; convulsions or twitching; muscular 
weakness; dermatitis near the eyes; anemia; kidney stones 

Folate (Folacin, 
Folic Acid) 

Neural tube formation; cell formation, 
including red blood cells; gene expression 

Anemia; diarrhea; weakness; irritability; red, sore tongue; 
neural tube defects and low-birth weight seen in infants 
whose mothers were deficient 

Vitamin E (alpha-
tocopherol) 

Antioxidant—protects cell membranes Muscle loss and weakness; nerve damage; anemia 

QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.

QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.



 

Vitamin K 
(phylloquinone) 

Regulation of blood clotting; formation of 
bones 

Bleeding; bruising; decreased bone mineral density; 
deficiency may be induced by long-term use of antibiotics 

Magnesium Component of bone and teeth; nervous 
system regulation 

Stunted growth in children; weakness; muscle spasms; 
personality changes 

Iron Energy metabolism, oxygen transport Anemia; weakness; fatigue; developmental delay in children 
Molybdenum Oxygen transport Rapid heartbeat and breathing; nausea and vomiting 
Calcium Component of bone and teeth; muscle and 

nerve activity; blood clotting 
Stunted growth in children; weak bones; rickets or 
osteomalacia; muscle spasms or convulsions 

 
Eggplant- Vitamins and Minerals; Energy 
When raw, this fruit is hard and has a bitter taste.  When cooked, the fruit softens and becomes tender.  It is usually 
rinsed and salted before being cooked to lessen the bitter flavor.  Eggplant is commonly stewed, baked, fried or 
added to casseroles.  Eggplant is a good source of dietary fiber and various vitamins and minerals, especially: 
 
Nutrient Functions Deficiency Outcomes 
Folate (Folacin, 
Folic Acid) 

Neural tube formation; cell formation, including 
red blood cells; gene expression 

Anemia; diarrhea; weakness; irritability; red, sore 
tongue; neural tube defects and low-birth weight 
seen in infants whose mothers were deficient 
during pregnancy 

Vitamin C 
(Ascorbic acid) 

Antioxidant—protects eye tissue, sperm proteins, 
and lipids; iron transformation; nerve function; 
collagen formation (critical component of blood 
vessels, cartilage, and other tissues; collagen is 
the main component of the extracellular matrix) 

Bleeding; bruising; slow recovery from infections; 
fatigue; depression; Scurvy 

Potassium Regulation of body fluids; normal muscle and 
nerve activity 

Weakness; irritability; irregular heart beat; 
paralysis 

Phosphorous Component of bones and teeth; energy storage Loss of appetite; nausea and vomiting; weakness; 
confusion; loss of calcium from bones (decrease 
bone mineral density) 

Magnesium Component of bone and teeth; nervous system 
regulation 

Stunted growth in children; weakness; muscle 
spasms; personality changes 

 
Sunflower Seeds- Vitamins and Minerals; Energy; Protein 
Sunflower seeds provide essential fats and a number of vitamins and minerals.  One of the key 
nutrients found in sunflower seeds is Zinc, which is nutrient of concern for those who do not have 
access to a diet rich in animal products or zinc-fortified grains.  Sunflower seeds can be eaten alone 
as a snack, but should be shelled.  Dried seeds can be stored for up to one year in a dry place.   
 

Nutrient Functions Deficiency Outcome 
Vitamin E (alpha-
tocopherol) 

Antioxidant—protects cell membranes Muscle loss; nerve damage; anemia; weakness 

Vitamin B1 (Thiamin) Metabolism of carbohydrates; growth; 
maintenance of nerve and muscle tissue 

Fatigue; weakness; nerve disorders; impaired 
growth; swelling; heart irregularity; Beriberi 

Vitamin B5 
(Pantothenic Acid) 

Carbohydrate, fat, and protein metabolism Fatigue; sleep disturbances; numbness; impaired 
coordination; vomiting and nausea 

Phosphorous Component of bones and teeth; energy storage Loss of appetite; nausea and vomiting; weakness; 
confusion; loss of calcium from bones 

Copper Growth; immune system activity; brain 
development; oxygen transport 

Anemia; seizures; nerve and bone abnormalities; 
growth retardation 

Zinc Enzyme and insulin activity; reproduction of 
proteins; component of an antioxidant 
compound 

Growth failure; delayed sexual maturation; loss 
of taste and appetite; low birth weight and 
preterm infants in infants whose mother’s were 
deficient during pregnancy 
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Leeks- Vitamins and Minerals; Energy 
Leeks belong to the same family as the onion, but are sweeter and have a subtler flavor.  Leeks 
are also easier to digest than a traditional onion and their nutrients are more bioavailable.  
However, leeks have a relatively low nutrient density.  They provide some vitamin C, folate, 
manganese, vitamin B6, iron, and calcium but are not considered a significant source of any of 
these unless the leaves are consumed.  Leeks are a good source of dietary fiber.  They may also 
help prevent arthritis. 
 

 
Beans- Vitamins and Minerals; Energy; Protein 
Legumes are an excellent source of protein, energy (carbohydrate and some fat), dietary 
fiber, vitamins, and minerals.   Legumes provide most essential amino acids, but are 
generally limited in tryptophan and methionine, so they should be complemented with 
grains (e.g. rice) for complete protein. Eat beans in a stir-fry, steamed or boiled until soft. 
Young runner beans and peas can be eaten raw, either in salads or alone. Beans can be 

dried and stored for a maximum o two years in a dry place.  When rehydrating the beans, an alkaline (basic e.g. 
baking soda) environment will increase the speed of rehydration, but will destroy thiamin.  Acids have the opposite 
effect; so acidic ingredients (e.g. tomatoes) should be added after the legumes have softened. Boiled beans can be 
eaten cold in a salad, or mashed and fried.  
Nutrient Function Deficiency Outcomes 
Vitamin B1 
(Thiamin) 

Metabolism of carbohydrates, growth 
and maintenance of nerve and muscle 
tissue 

Fatigue, weakness, nerve disorders, impaired 
growth, swelling, heart irregularity; Beriberi 

Vitamin B3 
(Niacin) 

Energy metabolism, fat synthesis, nerve 
function 

Skin disorders, nerve and mental disorders, 
diarrhea, indigestion, fatigue; Pellagra 

Vitamin B6 
(Pyridoxine) 

Conversion of food to usable energy for 
the body; formation of red blood cells; 
nerve and immune system activity 

Irritability; depression; convulsions or twitching; 
muscular weakness; dermatitis near the eyes; 
anemia; kidney stones 

Folate (Folacin, 
Folic Acid) 

Neural tube formation; cell formation, 
including red blood cells; gene 
expression 

Anemia; diarrhea; weakness; irritability; red, sore 
tongue; neural tube defects and low-birth weight 

Calcium Component of bone and teeth; nerve and 
muscle activity; blood clotting 

Stunted growth in children; weak bones; rickets; 
muscle spasms or convulsions 

Magnesium Component of bone and teeth; nervous 
system activity 

Stunted growth in children; weakness; muscle 
spasms; personality changes 

Iron Energy metabolism; oxygen transport Anemia; weakness; fatigue; developmental delay 
(children) 

Copper Growth; immune function; brain 
development; iron and oxygen 
interaction 

Anemia; seizures; nerve and bone abnormalities; 
growth retardation 

Manganese Formation of bone and body fat Weight loss; nausea and vomiting 
Molybdenum Oxygen transport Rapid heartbeat and breathing; nausea and 

vomiting 
Potassium Water balance in body tissues; muscle 

and nerve activity 
Weakness; irritability; irregular heart beat; 
paralysis 

Zinc Enzyme and insulin activity; protein 
reproduction; component of an 
antioxidant compound 

Growth failure; delayed sexual maturation; loss 
of taste and appetite; low birth weight and 
preterm in infants whose mother’s were deficient 
during pregnancy 
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Bell Peppers- Vitamins and Minerals; Energy 
Bell peppers are both flavorful and nutrient-dense.  As bell peppers mature, the color 
changes from green to red to yellow.  As the color progresses, the pepper becomes sweeter 
and the nutrient concentrations change as well.  Beta-carotene (a precursor for vitamin A) is 
highest in the red pepper.  Vitamin C levels remain relatively constant throughout the 
lifecycle of the pepper. 

Nutrient Function Deficiency Outcomes 
Vitamin A (beta-
carotene) 

Maintenance of mucous membranes, skin, and 
bone; vision; fetal development 

Increased susceptibility to infection; 
increased severity of infection; impaired 
vision or blindness; dry eyes; inability 
to see in dim light 

Vitamin C (Ascorbic 
acid) 

Antioxidant—protects eye tissue, sperm 
proteins, and lipids; iron transformation; nerve 
function; collagen formation (critical component 
of blood vessels, cartilage, and other tissues) 

Bleeding; bruising; slow recovery from 
infections; fatigue; depression 

Vitamin B6 
(Pyridoxine) 

Conversion of food to usable energy for the 
body; formation of red blood cells; nerve and 
immune system activity; creating available 
niacin 

Irritability; depression; convulsions or 
twitching; muscular weakness; 
dermatitis near the eyes; anemia; kidney 
stones 

Vitamin B5 
(Pantothenic Acid) 

Carbohydrate, fat, and protein metabolism Fatigue; sleep disturbances; numbness; 
impaired coordination; vomiting and 
nausea 

 
 
Collard Greens- Vitamins and Minerals  
Collard greens belong to the same family as cabbage and have a similar nutritional value to 
other dark green leafy vegetables, such as spinach.   

Nutrients Functions Deficiency Outcomes 
Vitamin B2 
(Riboflavin) 

Maintenance of nerve and muscle tissue; 
vision; energy metabolism; cell division 

Fatigue; reddened lips, cracks at both corners 
of the mouth 

Folate (Folacin, 
Folic Acid) 

Neural tube formation; cell formation, 
including red blood cells; gene expression 

Anemia; diarrhea; weakness; irritability; red, 
sore tongue; neural tube defects and low-
birth weight seen in infants whose mothers 
were deficient 

Vitamin A (beta-
carotene) 

Maintenance of mucous membranes, skin, and 
bone; vision; fetal development 

Increased susceptibility to infection; 
increased severity of infection; impaired 
vision or blindness; dry eyes; inability to see 
in dim light 

Vitamin C 
(Ascorbic acid) 

Antioxidant—protects eye tissue, sperm 
proteins, and lipids; iron transformation; nerve 
function; collagen formation (critical 
component of blood vessels, cartilage, and 
other tissues) 

Bleeding; bruising; slow recovery from 
infections; fatigue; depression 

Vitamin E (alpha-
tocopherol) 

Antioxidant—protects cell membranes Muscle loss and weakness; nerve damage; 
anemia 

Calcium Component of bone and teeth; normal muscle 
and nerve activity; normal blood clotting 

Stunted growth in children; weak bones; 
rickets; muscle spasms or convulsions 
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Zucchini 
Vitamins and Minerals; Energy 
Zucchini is a moderately nutrient-dense vegetable that is very versatile.  It can be eaten as 
a relish, stuffed, baked in lasagna/casseroles, pan-fried with olive oil, lightly steamed, or 
eaten in a salad.  Many nutrients are found in the skin of the zucchini, which can be eaten 
when cooked or cleaned.  Boiling or cooking zucchini for long periods of time will 
diminish the nutritional value. 

Nutrient Function Deficiency Outcomes 
Folate (Folacin, Folic 
Acid) 

Neural tube formation; cell formation, 
including red blood cells; gene expression 

Anemia; diarrhea; weakness; irritability; 
red, sore tongue; neural tube defects and 
low-birth weight seen in infants whose 
mothers were deficient during pregnancy 

Vitamin A (beta-
carotene) 

Maintenance of mucous membranes, skin, and 
bone; vision; fetal development 

Increased susceptibility to infection; 
increased severity of infection; impaired 
vision or blindness; dry eyes; inability to 
see in dim light 

Vitamin C (Ascorbic 
acid) 

Antioxidant—protects eye tissue, sperm 
proteins, and lipids; iron transformation; nerve 
function; collagen formation (critical 
component of blood vessels, cartilage, and 
other tissues) 

Bleeding; bruising; slow recovery from 
infections; fatigue; depression 

Vitamin B6 
(Pyridoxine) 

Conversion of food to usable energy for the 
body; formation of red blood cells; nerve and 
immune system activity; creating available 
niacin 

Irritability; depression; convulsions or 
twitching; muscular weakness; 
dermatitis near the eyes; anemia; kidney 
stones 

Magnesium Component of bone and teeth; nervous system 
regulation 

Stunted growth in children; weakness; 
muscle spasms; personality changes 

Manganese Formation of bone and body fat Weight loss; nausea and vomiting 
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Appendix K: Sample Education Topics 
 
1. Complementing and Supplementing Proteins  

Complete protein can be achieved by combining foods that are limiting in different amino 
acids.  Examples include, beans and rice or nuts and grains.  Supplementing protein 
allows protein-rich plant products to enhance the nutritional value of animal products.  
Eating grains and eggs provides more protein than eating either alone. 
 

2. Cooking Method 
The way a food is cooked strongly affects the nutritional value of the food.  When a food 
is boiled or cooked for a long time, many of the micronutrients and nutrition are lost.  
Foods that should be cooked quickly include dark green leafy vegetables and tomatoes.  
As the cooking takes place, the nutritionist will discuss the timing of the addition of each 
ingredient. 

 
3. Varying vegetables 

The best way to insure a healthy diet is to select a variety of different colored and 
textured vegetables.  Carrots are a good source of vitamin A; spinach is a good source of 
folate, calcium, iron and vitamin E; beans provide B vitamins and many minerals; while 
seeds are one of the best plant sources of Zinc.  Eating a variety of vegetables increases 
the likelihood that micronutrient needs are being met. 

 
4. High-Energy Foods 

Many cases of malnutrition are caused by a lack of calories in the diet or not eating 
enough food.  Focusing on inexpensive energy-dense foods such as seeds, grains, and 
starchy vegetables (e.g. potatoes) is essential for normal weight gain, growth, and bodily 
functions.  These foods are often staple crops or “main foods” and provide the majority of 
the calories in a meal.  

 
5. Breastfeeding 

In developing countries, it is recommended that children exclusively breastfeed up 
through six months of age.  This includes children of women who have HIV. Children of 
women who are HIV negative should continue to breastfeed through two years of age, 
while adding new foods to the diet beginning at six months.  These foods help meet 
increased iron and energy needs, so the child can continue to develop normally. 

 
6. Hydration 

People should be consuming at least eight to ten glasses of water each day.  Hydration is 
especially important for the sick, elderly, and nursing women.  The sick and elderly may 
have an altered sense of thirst and thus are more prone to dehydration.  Nursing women 
need additional fluids for successful lactation. 

 
 


