
T he U.S. government is 
increasingly asking de-
velopment practitioners 

to integrate nutritional consid-
erations into core value chain 
development and to measure 
nutritional impact. This primer 
was developed to facilitate these 
efforts. It provides an overview 
of the major nutrients essen-
tial to good health, lists food 
sources of these nutrients and 
describes the health implications 
of nutritional deficiencies.

Eating a wide variety of foods 
needed for growth and mainte-
nance—including protein, carbo-
hydrates, fats, vitamins, nutrients 
and antioxidants—keeps the 
human body strong and helps 
prevent disease. Both micronu-
trients (e.g., vitamins, minerals) 
and macronutrients (e.g., fats, 
carbohydrates, protein) are 
essential.  Macronutrients are 
needed in large amounts for 
normal growth and develop-
ment. Micronutrients are needed 
in very small quantities for nor-
mal growth and development.  

Macronutrients
Carbohydrates—Source of En-
ergy: Carbohydrates contribute 
most of the energy (i.e., calories) 
in human diets. Carbohydrates 

should comprise 45–65 percent 
of the daily calories for maxi-
mum nutrition. The body turns 
carbohydrates into sugars, which 
are used as fuel for energy. In 
addition, some carbohydrates, 
known as complex carbohy-
drates, are high in dietary fiber, 
which plays an important role in 
cholesterol control, blood sugar 
stabilization and bowel function 
improvement. Complex carbo-
hydrates include whole grains, 
brown rice, and fruits and veg-
etables. 

Carbohydrates are found in the 
following foods:

 » Fruits and vegetables
 » Breads, cereals and other 

grains (e.g., rice, maize, 
wheat, sorghum)

 » Breastmilk, animal milk and 
milk products (e.g., butter, 
cheese)

 » Foods containing added 
sugars (e.g., cakes, cookies 
and sugar-sweetened bever-
ages)1 

Proteins—Source of Amino 
Acids:  Protein is an essential 
component of muscle tissue, 
organs, enzymes, blood, anti-
bodies and neurotransmitters 
in the brain. Proteins are made 
from amino acids, which are the 
building blocks of life, and regu-
late every biochemical reaction 

in the body, such as metabolism. 
Protein intake should be 10–35 
percent of total daily calories.  

There are two types of protein: 
complete and incomplete. Ani-
mal protein sources are consid-
ered complete (i.e., they contain 
all essential amino acids); plant-
based proteins are incomplete 
(i.e., they do not have all essen-
tial amino acids by themselves).  
For populations following a 
plant-based diet, it is necessary 
to combine at least two plant 
protein sources to obtain a 
complete protein profile, for ex-
ample, rice and beans or peanut 
butter and bread. A nondiverse 
diet, such as one consisting only 
of rice, may fulfill caloric needs 
but leave out protein or other 
essential micronutrients from 
other food sources, leading to 
malnutrition.  Protein is found in 
the following foods:

 » Eggs, meats, poultry and fish
 » Legumes (e.g., dry beans, 

peas, nuts, seeds)
 » Milk and milk products
 » Grains, some vegetables and 

some fruits (provide small 
amounts)

Fats: Fats are also an essential 
part of the diet and should com-
prise 20–35 percent of the daily 
calories for maximum nutrition. 
Fats play a vital role in maintaining 
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healthy skin and hair, insulat-
ing body organs against shock, 
maintaining body temperature, 
delivering fat-soluble vitamins 
and promoting healthy cell func-
tion. Fat is found in the following 
foods:

 » Cooking oil, coconut oil, red 
palm oil

 » Nuts (cashews, almonds) and 
some legumes (soybeans, 
groundnuts)

 » Butter or margarine
 » Meats, fish and dairy products

Micronutrients
Micronutrients include vitamins 
and minerals. They do not pro-
vide energy but are vital to many 
body functions, including growth 
and brain development. Defi-
ciencies in the three micronutri-
ents discussed below cause the 
most significant public health 
concerns and are priorities for 
the majority of food security pro-
grams. The dietary requirements 
of each nutrient vary by age 
and life stage (e.g., pregnancy, 
infancy, prepuberty). 

Vitamin A and Vitamin A Defi-
ciency: Vitamin A plays a role in 
vision, immune function, promo-
tion of growth and skin health, 
among other things. Night blind-
ness is the best-known symptom 
of vitamin A deficiency.  Other 
health consequences include 
poor growth, higher morbidity 
and increased vulnerability to in-
fections.  Vitamin A supplemen-
tation is widely promoted for 
women and for children under 5 
years of age. Vitamin A is found 
in the following foods:

 » Livers of beef, pork, chicken, 
turkey, fish

 » Orange vegetables, fruits 
(e.g., orange flesh sweet 
potatoes, pumpkin, carrots, 
papaya)

 » Dark green leafy vegetables 
(e.g., kale, spinach, collard 
greens, broccoli) 

Zinc and Zinc Deficiency:  Zinc 
is an essential mineral. It is in-
volved in the metabolism of car-
bohydrates, synthesis of energy 
protein and transport of carbon 
dioxide. It is also important in 
wound healing, brain function 
and bone growth. Zinc is found 
in the following foods:

 » Oysters
 » Red meats and poultry
 » Whole grains
 » Dairy products

Zinc deficiency causes diarrhea, 
growth retardation, loss of ap-
petite and impaired immune 
functions. Zinc status is very 
difficult to measure and thus zinc 
deficiency prevalence is rarely 
reported, though it is generally 
thought to be high. Zinc supple-
mentation, with or without other 
micronutrients, has been widely 
used in public health interven-
tion to control diarrhea and 
prevent malnutrition. 

Iron and Anemia:  Iron is critical 
for brain development and func-
tion, regulation of body temper-
ature, muscle activity and me-
tabolism.  Iron deficiency results 
in nutritional anemia, which is a 
syndrome caused by malnutri-
tion. In addition to anemia, other 
functional impairments include 
decreased immunity, reduced 
resistance to infection, increased 

morbidity and mortality, and de-
creased work performance. Iron 
is found in the following foods:

 » Eggs and meats
 » Dark green leafy vegetables 

(e.g., kale, spinach, collard 
greens, broccoli)

 » Legumes (e.g., beans, lentils)
 » Whole grains 
 » Enriched food products (e.g., 

fortified flours)

Malnutrition
Malnutrition covers a broad 
range of clinical conditions 
caused by an insufficient or 
poorly balanced diet, disease, 
faulty digestion and poor utiliza-
tion of foods by the body. Both 
obesity and undernutrition are 
types of malnutrition. The inci-
dence of obesity is rising and 
now affects both urban popula-
tions and the rural poor in many 
developing countries. Poor 
household diet and adult inac-
tivity has led to situations with 
undernourished children and 
obese adults in the same house-
hold, with both suffering from 
the same underlying vitamin and 
mineral deficiencies.  With in-
creased obesity rates, diabetes, 
heart disease and cancers are 
also on the rise. 

Malnutrition that results from 
undernutrition is a leading cause 
of death in young children in de-
veloping countries. Underlying 
causes of undernutrition include:

 » Insufficient access to food
 » Poor maternal and child car-

ing practices
 » Inability, typically as a result 

of disease, of the body to 



utilize food properly 
 » Poor water quality and sani-

tation
 » Inadequate access to health 

services

Stunting: Stunting is reflected in 
the linear growth (or lack there-
of) of a child under the age of 5 
and measures long-term growth 
faltering, referred to as “chronic” 
malnutrition. Stunted children 
are too short for their age. Stunt-
ing develops over a long period 
of time as a result of inadequate 
dietary intake (e.g., insufficient 
protein, calories or micronutri-
ents, particularly vitamin A and 
zinc) and/or repeated infections. 
It is irreversible; a stunted child 
will become a stunted adult. 
Worldwide, stunting preva-
lence increases as children age, 
reaching a plateau around 24 
months.2 The 1,000-day period 

from pregnancy through age 2 
is the critical window of oppor-
tunity to shape a child’s lifelong 
health and development. After 
this, the damage is irreversible. 
“The irreversible physical and 
cognitive damage from stunting 
leads to lower adult productivity 
and enormous long-term eco-
nomic loss to societies.3”   

Interventions include increasing 
dietary diversity and improving 
feeding practices, such as Exclu-
sive Breast Feeding (EBF) from 
immediately after birth until 6 
months of age.  

Greater access to and utilization 
of nutritious foods for pregnant 
women and children during 
the first 5 years of life and pro-
motion of EBF and continued 
breast feeding until 2 years of 
age are key to sustainably re-
ducing stunting in a population. 
In addition to increased health 
care access, improved water and 
sanitation, and improved child 
caring practices, stunting can 
also be alleviated by improving 
diet diversity through agricul-
tural interventions.

Wasting: Wasting reflects cur-
rent nutritional status and is 
measured us-
ing the ratio of 
a child’s cur-
rent weight to 
current height. 
It is the most 
life threaten-
ing of the 
three types 
of malnutri-
tion. Wasted 
children are 
too light for 
their height or 

length. The condition is caused 
by inadequate intake of total 
calories (carbohydrates, protein 
and micronutrients), resulting 
in rapid weight loss or failure to 
gain weight. 

Wasting and acute malnutrition 
are often used interchangeably. 
Wasting can be reversed with 
improved diet and the treatment 
of underlying illnesses. Both 
children and adults can become 
severely wasted.

Underweight: An underweight 
child is too light for his/her age. 
Children may become under-
weight because of wasting or 
stunting or both. An under-
weight child may suffer from 
acute or chronic malnutrition or 
both.

Underweight is measured in 
children using weight for age. 
Underweight is used less often 
than stunting and wasting in 
measuring child malnutrition 
in developing countries. Body 
Mass Index (BMI) is often used 
to measure underweight during 
pregnancy. Global Acute Mal-
nutrition (GAM) is a population-
level indicator defined by wast-
ing or the presence of bilateral 

You cannot identify stunting simply 
by looking at a child. The girl on the 
left is 2 years, 2 months old; the girl 
on the right is 5 years old.

Edema starts from feet and extends upward to other 
parts of the body. If a shallow print or pit persists after the 
thumbs press and lift, the child has oedema. It cannot be 
told by just looking.



pitting edema.4 GAM rates are 
used by health and nutrition 
practitioners to gauge the se-
riousness of a nutritional emer-
gency and educate program-
matic responses required.

While prevention of stunting and 
underweight through diet diver-
sity may be the main contribu-
tion of agricultural development 
programs in addressing chronic 

malnutrition, children who are 
acutely malnourished need to be 
referred for treatment. Monitor-
ing GAM rates along with food 
security indicators can be used 
to forecast and possibly prevent 
a major nutrition emergency. 
The GAM rate classification is as 
follows:

 » >10% = Serious Emergency
 » >15% = Critical Emergency

 » >30% = Famine

GAM is a combination of mod-
erate acute malnutrition (MAM) 
and severe acute malnutrition 
(SAM). MAM + SAM = GAM. 
MAM = Weight For Height 
(WFH) ≥ -3 z-score and < -2 z-
score. SAM=WFH <3 z-score. 
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Additional Resources
Integrating Nutrition into Feed the Future (FtF):  FtF is the U.S. govern-
ment’s global hunger and food security initiative. http://agrilinks.kdid.org/
library/nutrition-integration-feed-future-presentation 

Nourishing the Planet: A great (and ever-evolving) resource on a variety 
of indigenous plants with practical information on their agronomic and 
nutritious properties. http://blogs.worldwatch.org/nourishingtheplanet/tag/
indigenous-vegetable/ 

International Food Policy Research Institute (IFPRI) 2020 Vision Ini-
tiative. Focuses on “leveraging agriculture for improved nutrition and 
health,” with several excellent papers and case studies. Especially relevant 
are: “Value Chains for Nutrition” and “Turning Economic Growth into 
Nutrition-Sensitive Growth.” http://www.ifpri.org/publications/results/
taxonomy%3A933.6374 

Food and Nutrition Technical Assistance (FANTA 2) and Infant and 
Young Child Nutrition (IYCN) Projects are two USAID-funded projects that 
have produced health and nutrition assessment and measurement tools, 
case studies, and training materials. Most relevant for programs implement-
ing direct health and nutrition components.  www.iycn.org and http://www.
fantaproject.org/   

1,000 Days Partnership and Scaling Up Nutrition Framework (SUN) are 
two influential global collaboration efforts focused on reduced undernutri-
tion. Primarily for health practitioners. http://www.thousanddays.org/  

FAO–Corporate Document Repository: This Nutrition and Consumer 
Protection link takes you to a repository of nutrition and commodity-specific 
studies, research and cases. http://www.fao.org/documents/en/Nutri-
tion%20and%20consumer%20protection/topicsearch/8 

Visit your Ministry of Health. Have your agronomist talk to health NGOs. 
Read the national nutrition strategy. Identify logical and value-adding 
points of leverage and coordination.


