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What to expect?

• What is the IAEA?

• What is IAEA‘s role in nutrition programmes?

• What are isotopes?

• Examples of the use of stable isotope techniques 

for assessment of body composition/breastfeeding

• Which services does the IAEA provide in nutrition?
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International Atomic Energy 
Agency

• IAEA is an specialized technical agency of the United 
Nations System;

• Established in 1957 as the world’s “Atoms for Peace” 
organization;

• Works with its Member States and multiple partners 
worldwide to promote safe, secure and peaceful nuclear 
technologies;

• Headquarters in Vienna with offices in Geneva, Tokyo, 
Toronto, and New York.



IAEA Mandate

“Atoms for Peace and Development”
To seek to accelerate and enlarge the contribution 

of nuclear techniques to peace, health and 
prosperity throughout the world.
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Department of Nuclear 
Sciences & Applications

• Human Health
• Environment
• Food and Agriculture (Joint 

Division with FAO)
• Water Resources
• Radioisotope Production and 

Radiation Technology
• Nuclear Science



Nutrition for Improved Human Health
Using stable isotopes to combat malnutrition throughout life

• Early Life Nutrition
• Prevention and Management of NCDs
• Diet Quality and Nutrition Security 



Stable isotope techniques can be used to monitor and evaluate programmes 
designed to:

� Promote good nutritional practices, 
including breastfeeding and 
appropriate healthy foods for infants

� Increase the intake of vitamins and 
mineral through food fortification and 
supplements

� Prevent and treat moderate and 
severe malnutrition

Proven nutrition interventions to which the 
IAEA can contribute to



� Implementation of evidence-based interventions for 
improvement of maternal and child nutrition

� Need better tools for programme evaluation

� Need for capacity building to tackle malnutrition

Where comes IAEA in?
� Better tools

� Capacity building

What is needed to improve the 
nutrition situation?



Stable 
isotopes

Stable 
isotopes

PROGRAMMING

NEED 
IDENTIFICATION

SOLUTION 
FORMATION
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AND 
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Where does IAEA come in?



What are Isotopes?

• Isotopes of an element have 
the same number of protons 
in the nucleus (atomic 
number) 

                  but

• Different atomic mass 
(the sum of number of
protons + number of 

neutrons)



Isotopes of Hydrogen

Hydrogen has 3 isotopes:



Stable isotopes of interest in nutrition

Major stable  Minor stable
   isotope       isotope

Hydrogen   1H   2H
Carbon 12C 13C
Oxygen 16O 18O

Stable isotopes are also available for elements such as 
nitrogen, calcium, iron and zinc. Compounds such as 
vitamin A can be labelled with the stable isotopes of 
hydrogen or carbon.



Summary on stable isotopes

• Unlike radioisotopes which are unstable, stable isotopes are 
safe and emit no radiation

• Stable isotopes occur naturally in our environment and our 
organism (natural abundance)

• Use stable isotopes that are less present in nature
• Need to collect baseline sample
• Suitable for all ages (pregnant 

women, lactating mothers, children)
• Can be used in community 

settings



Body composition

Bone densityEnvironmental 
enteric dysfunction

Total energy 
expenditure

+ Iron
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Breastfeeding 
practices
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stores

Protein quality
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IAEA’s Support of Nuclear Applications in Nutrition 



Support Mechanisms of IAEA

Technical Cooperation 
Programme
• Concept submission from Member 

States

• Building and strengthening 
capacity to use stable isotope 
techniques

• Biannual planning cycle

• Training, expert advice, equipment, 
sample analysis, data 
management/analysis

Coordinated Research 
Projects
• Call for research proposals

• Respond to research questions

• Small group of research 
institutes

• 4-5 year cycles

• Small annual grants

• Regular coordination meetings



More muscle

      BMI = 35                    BMI=29 

The Lancet, 363, 157−163 

Same height or same weight does not mean 
same body composition

More fat



Body composition

 

Fat free mass

Fat 



1 Baseline sample

2 Deuterium 
oxide

3 Collect 1 post dose 
sample

Equilibration
3 – 4 hours

4
Measure 
abundance

6 FM 
Body 

weight - FFM

5 Calculate 
TBW FFM

Hydration 
factors!!

3-4 hours after 
dosing

How to assess body composition 
by deuterium dilution



Applying Body Composition Data

• Natural changes as individuals grow

• Generate new data on childhood obesity

• Long term effects of acute malnutrition

• Effect of interventions to treat acute malnutrition or 
prevent obesity



Excess body fat defined as
>30% in girls
>25% in boys

Obesity, overweight and excess body fat in 
children

More fat than we 
think?

Do we measure the 
right thing?



 

 
ChildhoodInfancyPrenatalPreconception

Applying Nuclear Techniques to Understand 
the Link between Early Life Nutrition and Later 
Childhood Health – research project
• To investigate the relationship between the first 1000 days and later 

childhood body composition
• To explore whether interventions during the first 1000 days can 

influence childhood body composition and associated NCD risk factors

Preconception Pregnancy Infancy Childhood

Pregnancy Infancy Childhood

Infancy Childhood

Preconception Pregnancy Infancy Childhood 



Fat-free mass at birth positively associated with 
brain development in first 5 years of life

Data courtesy: Mubarek et al. iABC Cohort, Jimma 
University, Ethiopia



IAEA’s Role in Breastfeeding Promotion

WHA targets 2025

Increase the rate of 
exclusive breastfeeding 
in the first 6 months up 
to at least 50%.



Assessment of interventions aimed at 
promoting exclusive breastfeeding



Exclusive Breastfeeding & Body 
Composition at 12 months

Results showed that infants who were exclusively breastfed for 6 months 
had a higher per cent fat-free mass at 12 months compared with infants 

who were not exclusively breastfed for 6 months (P<0.05).

Matern Child Nutr. 2017 Apr;13(2). 



Assessment of amounts of breast milk 
consumed in the first year of life

Breast milk intake over time in g/day and g/kg body weight per day
(Source: IAEA supported projects)



Deuterium dose-to-mother technique – 
how does it work?

1. Mother consumes a single oral dose of 
deuterated water

2. Deuterium mixes with mother’s body water
3. Infant consumes deuterium through 

mother’s milk
4. Saliva is sampled from the mother and 

infant for 2 weeks
5. Amount of deuterium is analysed
6. Amount of breast milk consumed and 

amount of water from sources other than 
breast milk is calculated



Services to Member States

Education

Databases

Guidance documents

Guidance 
Documents Education

Databases Inter-laboratory 
Studies



Guidance documents

https://nucleus.iaea.org/HHW/Nutrition/Available on:

Also available in Spanish and French!

Also available in 
Spanish and 

French!

https://nucleus.iaea.org/HHW/Nutrition/


IAEA e-learning Modules



Outreach material



Biannual 
Newsletter

Newsletter



More information: Human Health Campus

https://humanhealth
.iaea.org/HHW/Nutri
tion/index.html 

https://humanhealth.iaea.org/HHW/Nutrition/index.html
https://humanhealth.iaea.org/HHW/Nutrition/index.html
https://humanhealth.iaea.org/HHW/Nutrition/index.html


Launching soon



Thank you!
Cornelia Loechl, Section Head
Nutritional and Health-related Environmental Studies Section 
Division of Human Health
Department of Nuclear Sciences and Applications
International Atomic Energy Agency
Email: c.u.loechl@iaea.org 
Tel. (+43-1) 2600-21635
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