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Hunger and malnutrition are among the most 
devastating problems facing the world's poor 
and needy 

Improving Nutrition 
through Nuclear Science 

The IAEA provides assistance through several 
key programmes 

IAEA Programmes 

Micronutrients play an essential role in the 
metabolic processes of the human body 

Micronutrient Deficiency: 
A Global Challenge to Health 

Alleviating micronutrient deficiency requires 
knowing the nutritional status of individuals and 
populations 

• Alleviating Micronutrient Deficiency 

Nuclear and isotopic techniques can be used 
to study important parameters of human 
nutritional status 

Energy Intake: 
Maintaining the Nutritional Balance 
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Osteoporosis 
is the gradual 
decline in the 
amount and 
strength of 
bone tissue that 
occurs with age 

Nutrition and 
pollution are 
interconnected 
with regard to 
their effects on 
human health 

Osteoporosis: A Challenge 
to Healthy Ageing 

Assessing Interactions: 
Pollution and Infection 

Future 
Directions 

Good nutrition is essential to health and quality of life. As a United Nations agency 
dedicated to helping Member States achieve their social and economic goals, the 
International Atomic Energy Agency (IAEA) recognizes the importance of good nutrition 
and is working to address the problems underlying poor nutrition. In fact, many Agency 
activities serve basic human needs, by applying nuclear science to increase food production, 
improve health care, improve management of water resources, and assess sources of 
environmental pollution. 

Global progress in reducing malnutrition throughout the human life cycle has been slow 
and patchy. In its 2000 Report on the World Nutrition Situation, the United Nations Sub 
Committee on Nutrition estimated that in developing countries 182 million children under 
five years of age are chronically undernourished and 150 million are underweight. An 
estimated 30 million infants are born each year with impaired growth due to poor nutrition 
during pregnancy. 

Worldwide, renewed international commitments have been made to address this situation, 
and the IAEA is a vital partner in these efforts. Nuclear science provides valuable tools 
for monitoring factors that influence nutrition, such as micronutrients, body composition, 
and breast milk uptake. Through its sub-programme on nutrition, the Agency is helping 
countries apply these tools to their nutritional problems and is supporting leading-edge 
research on the interaction between nutrition and environmental pollution and infection 
with the ultimate goal of improving human nutrition. 



Improuing nutrition 
Through nuclear Science 
IHEH Programmes 
The economic and social costs of malnutrition are enormous and major international 
efforts are underway to address the underlying problems. 

Nuclear science — most often associated with things like X rays, radiation therapy, or nuclear 
power plants — is today being used by countries around the world to identify nutritional 
problems and to evaluate the effectiveness of the interventions. The International Atomic 
Energy Agency (IAEA) is leading the way, providing assistance and support to developing 
countries to: 

— verify the nature of the nutritional problem; 

— monitor the effectiveness and reduce costs of nutrition programmes; 

— serve as early indicators of important long term health improvements; and 

— determine environmental conditions and assess the consequences on human health 
and nutritional status. 

The goal of these programmes is to 
build the capacity needed in developing 
countries to use nuclear techniques to 
address nutritional problems. The IAEA 
builds this capacity by training scientists 
through fellowships and workshops, 
supports expert missions, and provides 
needed equipment through Co-ordinated 
Research Projects (CRPs) and Technical 
Co-operation (TC). The Agency also 
promotes post-graduate (PhD) level 
research and training in nutrition. 

The IAEA provides assistance through Co-ordinated 
Research Projects (CRPs) that encourage institutes 

to collaborate on well-defined research projects. 
Designed to help developing countries adapt 
state-of-the art techniques to their particular 

situation, CRPs are promoting high quality research 
on nutrition in countries around the world 

(shown in red). 

Participants at an 
IAEA Workshop on 
Nutrition in Ghana. 
N. Mokhtar/IAEA 



Technical Co-operation Projects (TO) work 
to build scientific and technical capacity and 
supporting infrastructure in developing countries. 
Nuclear techniques have been transferred to developing countries around the world (shown in green) to help 
them identify their nutritional problems and evaluate the effectiveness of their intervention programmes. 
The results are being used to improve national policies and strategies on human nutrition. 

IAEA-assisted laboratory in 
the Philippines. 
IAEA Project: RAS/7/010 

Micronutrients play an essential role in the 
metabolic processes of the human body, but 
are only required in small quantities. 

Because of their essential role, when micro-
nutrients are not sufficient from food in the diet, 
significant health problems can result. 

V J 

micronutrient 
Deficiency: H Global Challenge to Health 

Iron Deficiency 

Iron deficiency is the most prevalent 
nutritional deficiency worldwide. It is 
a major public health problem with 
adverse consequences particularly for 
women of reproductive age and for 
young children. 

In its 2002 report, the World Health Organization (WHO) estimates that approximately 
168 million children under five years of age are underweight, meaning they do not 
get enough nutrients to meet their 
bodys' needs. Multiple micronutrient 
deficiencies, such as from iron, zinc, 
and vitamin A, are affecting the lives 
and health of billions of people in the 
developing world. 

5 
Global Distribution of Iron Deficiency. One DALY (disability-adjusted life year) 
equals the loss of one healthy life year. Source: World Health Organization 



When there is not enough iron in the body, 
fewer red blood cells are produced. This 

reduces the capacity of the blood to transport oxygen. As a result, symptoms, ranging 
from fatigue and inability to concentrate, to impaired physical and cognitive development 
of children, can occur. Iron deficiency anaemia may also cause problems during preg-
nancy particularly in developing countries, where it can increase the risk of premature 
delivery, as well as the risk of maternal and foetal complications and death. 

Global Distribution of Vitamin A Deficiency. 
Source: World Health Organization 

The most common reason for iron deficiency anaemia, especially among infants and 
children, is due to inadequate iron from food. Parasites, infections, stomach and digestive 
diseases, and blood loss during menstruation may also worsen anaemia. 

Child in Brazil. 
IAEA Project: 
RLA/7/008 
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Zinc Deficiency 

Zinc is an important nutrient. It is an essential part 
of many enzymes (a protein molecule that catalyzes 
chemical reactions in the body) and plays an important 
role in protein synthesis and cell division. The health 
consequences of zinc deficiency include: poor immune 
system function, growth retardation, and delayed sexual 
maturity in children. Zinc deficiency is caused by low 
intake and/or low absorption of bioavailable zinc. Diets 
low in meat and fish increase the risk of zinc deficiency, 
because zinc is poorly bioavailable in cereals. 

Fish are a good source of zinc. 
J. Ford/IAEA 

^ ^ ^ ^ . 
Bioavailability refers to how much of a given substance is in a form 
that can be readily used by the body. In nutrition, it is not only 
important to have enough of a particular nutrient, but it must also 
be "available" to be used by the body. 

Uitamin fl Deficiency 

Vitamin A is another essential nutrient in the human diet, R ig to the functioning 
of the retina, the growh of bone, and the immune reifonse. Apartfflpm preventable, irre-
versible blindness, vitamin A deficiency also causes m u c e d immunaifunction, leading to 
an increased risk of severe infectious disease and a n a e S t It also increalssthe risk of death 
during pregnancy for bath the mother and foetus anq all(Lbirth for thg newborn. 
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Stable isotope techniques and radioisotopic methods are the only reliable 
tools available to determine the absorption, retention or utilization of a 

nutrient by human body. Stable isotopes are being used in bioavailability 
studies in the Philippines. IAEA Project: RAS/7/010 

Vitamin A deficiency occurs when too little vitamin A is taken in and 
absorbed from food. Vitamin A also comes from beta-carotene, a 
precursor found in fruits and vegetables, however, investigations 
have shown that beta-carotene is not as bioavailable as once 
thought, meaning that more must be eaten to get an adequate amount of vitamin A. An 
estimated 250 million pre-school children in developing countries are affected by Vitamin A 
deficiency, although severe deficiency that causes blindness is declining. 

Hlleuiating micronutrient Deficiency: 
Isotopes in Action 
Around the world, approaches to improve the intake of micronutrients include nutritional 
supplementation programmes, fortification of staple foods, modification of traditional 
diets, and control of parasites and infections. 

In supplementation programmes, those at risk of deficiency are given the nutrients in capsule or syrup 
forms. Fortification programmes add micronutrients to staple foods, such as flour or oil, as a means of 
providing them to people on a large scale. Promoting the diversification of foods in the diet may also 
improve the absorption of essential micronutrients. Controlling parasites, particularly worms, can also 
help prevent deficiencies. 

V J 

Information about the nutritional status of individuals and populations is essential in order to 
initiate any intervention. This information comes from evaluating measurements of nutrient 
requirements and studies of the uptake and bioavailability ofvitamins and minerals. Over 
the last 20 years, developments in nuclear science have provided new techniques and 
methods that are today being used to gather such information. 
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There are two forms of isotopic tracers: stable and radioactive. Radioactive isotopic trac-
ers can be measured by the radiation they emit. While these types of tracers are often used 
in environmental studies or medical diagnosis, stable isotopes are usually used in nutritional 
studies, especially those involving infants and young children. 

Selling fruit in the 
Philippines. 
R. Quevenco/IAEA Both stable and radioactive isotopes are used in nutritional and 

environmental studies. 
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