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Preface

Nutritional sciences are both complex and multidisciplinary in nature and will be more
so in the coming years. Recent developments in nutrition extending into areas such as
nutrient gene interactions, nutrient-pollutant interactions, nutritional physiology and
preventive medicine among others, are emerging as new dimensions for our
understanding the many relationships between nutrition and health on one hand, and
nutrition and disease on the other. The future nutritional researcher should be prepared
to address a range of scientific and clinical disciplines together. Food safety issues and
factors that contribute to nutrient compositional changes are critical to several aspects
surrounding the nutrition-health-disease domain, and will continue to attract much
attention in the future. Nutritional toxicology too will become a major challenge in this
context. New strategies are being sought to address micronutrient malnutrition (vitamin
A and iron deficiencies in particular). The UN agencies are supporting several initiatives
to alleviate micronutrient deficiencies as major public health problems in nutrition. The
IAEA is contributing to these efforts by facilitating the development of a variety of
isotope based techniques to improve nutrition monitoring techniques and to identify
effective strategies in nutrition intervention schemes particularly among vulnerable
groups in developing regions around the world.

Existing information compiled by Mr. Venkatesh lyengar, Head, Section of Nutritional and Health-
Related Environmental Studies (NAHRES), with the assistance of Ms. Ma. Cristina Pereira de Souza,
Mr. Alfred Rapp (University of Vienna) and Ms. Melinda Fronda. It is not a complete report of all
the nutritional programs underway in various UN agencies. Mainly those items relevant to the
activities of NAHU (Division of Human Health) are exemplified in this compilation. Questions if any,
should be addressed to Mr. Iyengar.

AH the references cited in the text are not listed as references in this compilation. These references
can be traced in the reports listed under item 12 of the Table of References. The report will be
updated as new information becomes available.

This report is a collection of working material and is not a formal IAEA publication.

January 2000
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1. INTRODUCTION

Global nutritional challenges have been the focal point for the activities of several United
Nation's agencies. In the State of the World's Children 1998, UNICEF spells out a simple but
most pressing truth: "Sound Nutrition can change children's lives, improve their
physical and mental development, protect their health and lay a firm foundation for
future productivity" (Kofi ANNAN 1997).

Malnutrition most seriously affects:

• the survival and growth of children;
• the health of pregnant and lactating women;
• people's overall resistance to diseases; and
• performance in school and at work.

Of great importance is also the significance of micronutrients - vitamins and minerals - play
a wide role in health and development. In addition to preventing specific disorders, they
protect the lives of mothers and children, stimulate cognitive development, help protect
against infection and improve people's capacity for work. Micronutrient deficiencies can
cause harm from the moment of conception because of their influence on the regulation of
growth and other physiological processes. Deficiencies can lead to vicious cycle that takes
more than one generation to correct: malnourished mothers give birth to children who
carry the effects of malnutrition into adulthood and, if female, into the next generation.
Deficiencies in vitamin A, iron and iodine have a widespread impact, but a lack of other
micronutrients such as vitamin C, the B vitamin group and zinc can also cause ill-health.

In the last 10 years, major international commitments have been made to reduce malnutrition.
Further, efforts are underway to alleviate micronutrient deficiencies as major public health
problems in nutrition. For example, over the last 15 years UNICEF, WHO and International
Centre for Control of Iodine Deficiency Disorders (ICCIDD) have made a tremendous effort to
eradicate IDD by the year 2000. By working with governments and industry throughout the
world, this goal is beginning to look achievable. UNICEF is currently undertaking an
evaluation of the process of universal salt iodization (USI) in South Asia. The success of this
issue could be used as a model on how to achieve public health goals through partnership
with industry.

2. SUB-COMMITTEE ON NUTRITION (SCN) AND RELATED UN AGENCIES

The Administrative Committee on Coordination (ACC), which is comprised of the heads of the
UN Agencies, recommended the establishment of the Sub-Committee on Nutrition in 1977,
following the World Food Conference (with particular reference to resolution V on food and
nutrition). This was approved by the Economic and Social Council of the UN (ECOSOC).
The SCN held its first Session in 1977 in Rome.

The UN members of the SCN are FAO, IAEA, IFAD, ILO, UN, UNDP, UNEP, UNESCO,
UNFPA, UNHCR, UNHCHR, UNICEF, UNRISD, UNU, WFP, WHO and the World Bank.
From the outset, representatives of bilateral donor agencies have participated actively in
SCN activities. Non-governmental organizations are also involved. The SCN is assisted by
the Advisory Group on Nutrition (AGN), comprised of six nutritional scientists and
practitioners of world repute from different regions. The Secretariat is hosted by WHO in
Geneva.



The ACC/SCN is the focal point for harmonizing the policies and activities in nutrition of the
United Nations system. The role of the SCN is to serve as a coordinating mechanism, for
exchange of information and technical guidance, and to act dynamically to help the UN
respond to nutritional problems. The SCN is responsible for overseeing the direction, scale,
coherence and impact of the UN responsive to the nutritional problems of the world.
The SCN provides a forum for bringing bilaterais and UN agencies together to devise new
means for developing coherent national based plans for action. The SCN undertakes a range
of activities to meet its mandate. Annual meetings have representation from the concerned
UN Agencies, from 10 to 20 donor agencies, the AGN, as well as invitees on specific topics;
these meetings begin with a symposia on subjects of current importance for policy. The SCN
brings certain such matters to the attention of the ACC. The SCN sponsors up to nine
working groups on specialized areas of nutrition.

The SCN compiles and disseminates information on nutrition, reflecting the shared views of
the agencies concerned. Regular reports on the world nutrition situation are issued.
Nutrition Policy papers are produced to summarize current knowledge on selected topics.
SCN News is normally published twice yearly. As decided by the Sub-Committee, initiatives
are taken to promote coordinated activities — inter-agency programmes, meetings,
publications — aimed at reducing malnutrition, primarily in developing countries.

3. SELECTED EXPRESSIONS (used in UN circles)

Silent hunger or hidden hunger is often used to denote micronutrient deficiencies in human
subjects.

In the industrialised world, major nutritional concerns are related to what has been called as
over nutrition. With increasing affluence and urbanisation, diets tends to become higher in
energy and fat, and lower in fibre and carbohydrates, leading to obesity and concomitant
diseases. For developing countries, the problems chiefly lie on the other end of the spectrum.
Under nutrition or malnutrition is the principle enemy, mainly of poor people who experience
the most widespread and severe effects of malnutrition. The problem of micronutrient
deficiency (now referred to as hidden hunger or silent hunger in the UN circles) is gaining
widespread global attention. From a technical point of view, several approaches to prevent
micronutrient deficiencies are available, but are ridden with logistical problems, i.e. unusual
difficulties in applying those solutions on a community basis, particularly in the rural areas.
One of the drawbacks is the non-centralised food supply in most developing economies
unlike in developed countries. Some success has been achieved through national nutritional
monitoring programs involving maternal and child health, and school lunch programs. These
programs are principally designed to address the micronutrient deficiency problems of iron,
iodine, and vitamin A, but the same model can also serve to alleviate the Zn malnutrition,
which is also emerging as a major global nutrition concern.

The 20-20 initiative goal. The 20:20 Initiative to have governments and aid donors assigning
20% of their expenditure to education, health and social developments was suggested by the
UN Development Report in 1992 and formally approved at the World Summit for Social
Development in 1995. Many governments and donor agencies are now involved in working
towards this goal. Such commitments will help to provide the financial underpinning to the
community based programmes.

This initiative sets a goal for 20 % of national government budgets and of donor aid budgets
to be allocated to basic social services. WHO, UNESCO, UNICEF, UNDP and the World
Bank have estimated that between $ 70 billion and $ 80 billion, on top of the current
estimated spending of $ 136 billion, is needed to meet the 20:20 initiative.



4. MALNUTRITION

Hunger and malnutrition remain among the most devastating problems facing the majority of
the world's poor and needy, and continue to dominate the health of the world's poorest
nations. Nearly 30% of humanity - infants, children, adolescents, adults and elderly in the
developing world- are currently suffering from one or more of the multiple forms of
malnutrition. This remains a continuing travesty of the recogniyed fundamental human right
to adequate food and nutrition, and freedom from hunger and malnutrition, particularly in a
world that has both the resources and knowledge to end this catastrophe.

Distribution of 10.4 million deaths among children less than 5 years old in all
developing countries, 1995

24%ARI Other

7%
Malaria

19%
Diarrhoea

Acute Respiratory Infection

32%
Neonatal

6% Measles

Source: WHO/NHD/99.9



CURRENT DIMENSIONS OF SOME OF THE MAJOR FORMS OF MALNUTRITION
AND NUTRITION-RELATED DISEASE

Intrauterine growth retardation (IUGR) 30 million (23.8'/£>f all births) per year

Protein-energy malnutrition (PEM)

Iodine deficiency disorders (IDD)

Vitamin A deficiency blindness (VAD)

Iron deficiency anaemia (IDA)

149.6 million under-five children - slowly
decreasing

740 million - rapid progress towards
elimination in some countries

2.8 million under-five children - slowly
decreasing

1 480 million women, children and men

Obesity 203 million adults - rapidly increasing

Cancer (diet-related)

Malnutrition of the elderly

Osteoporosis

Of 10.3 million cases of cancer per year, 3-4
million (30-40%) are preventable by feasible
appropriate diet and exercise

540 million elderly - well over half have some
diet/ nutrition-related degenerative disease -
cardiovascular, cerebrovascular, diabetes,
osteoporosis, cancer

Around 2 million hip/spine fractures per year
(80% in women).

Other important nutrition issues affecting large population groups include:

#• Only 34% of infants ever exclusively breastfeed between 0-4 months of age.

*• Poor complementary feeding practices are very widespread and are a major cause of
childhood malnutrition.

#• Scurvy, beriberi and rickets in badly deprived, including refugee, populations.

* Folate deficiency in women of childbearing age-and adolescent girls 3A anaemia and
neutral tube defects.

#• Zinc deficiency in deprived populations contributing to growth retardation, diarrhoea,
immune deficiency, skin lesions.

* Selenium deficiency, which is widespread in China and Russia.

Source: WHO/NHD/99.9



MALNUTRITION ACROSS LIFESPAN

Life Stage

Embryo/Foetus

Neonate

Infant & Young Child

Adolescent

Pregnant & Lactating Mothers

Adults

Elderly

Common Nutritional
Disorders

IUGR, IDD, Folate deficiency

Low birth weight, IDD

PEM, IDD, VAD, IDA

PEM, IDD, IDA, Foiate
deficiency, Calcium deficiently

PEM, IDD, VAD, IDA, Folate
deficiency, Calcium deficiency

PEM, IDA, Obesity, Cancer

PEM, IDA, Obesity, Cancer,
Osteoporosis

Main Consequences

• Low birth weight
• Brain damage
• Neural tube defect
• Still births

• Growth retardation
• Developmental retardation
• Brain damage
• Continuing malnutrition

• Developmental retardation
• Increased risk of infection
• High risk of death
• Blindness
• Anaemia

• Delayed growth spurt
• Stunted height
• Delayed/retarded

intellectual development
• Goitre
• Increased risk of infection
• Blindness
• Anaemia
• Inadequate bone

mineralization

• Maternal anaemia
• Maternal mortality
• Increased risk of infection
• Night blindness/blindness
• Low birth weight/high risk

death rate for foetus

• Thinness
• Lethargy
• Obesity
• Heart disease
• Diabetes
• Hypertension/stroke
• Anaemia

• Thinness
• Obesity
• Spine and hip fractures &

Accidents
• Heart disease
• Diabetes

Source: WHO/NHD/99.9



5. MAJOR UN MEETINGS (POLICY DEVELOPMENT)

Over the last nine years, major international commitments have been made to reduce
malnutrition. Nutrition goals which have been adopted include:

• The World Summit for Children, 1990. This called for a reduction in severe and
moderate malnutrition among children under 5 to half of the 1990 rate by the year 2000.
The SCN, at the suggestion of UNICEF, conducted a series of country level reviews in
1990. These aimed to document a wide ranging base of national experiences in nutrition
policies and programmes, looking specifically at why and how actions were taken up, and
evaluating their effect on nutrition. The SCN then collaborated with nutrition institutes in
the production of country reviews for Brazil, Egypt, India, Indonesia, Tanzania, Thailand
and Zimbabwe.

• The International Conference for Nutrition, 1992. This reaffirmed the earlier goals, set
them in a broader context and also called for the elimination of death from famine. The
Conference - co-sponsored by WHO and FAO - was to be followed by countries writing
their own National Plans of Action for Nutrition. Some plans were prepared, awareness
of nutritional problems increased, a wide range of people with responsibility for nutritional
action were brought together and some strong local networks were created. Yet only four
years later it was necessary to have the World Food Summit.

• The World Food Summit, 1996. In 1996 the Summit declared "the commitment to
achieving food security for all and to an ongoing effort to eradicate hunger in all countries,
with an immediate view to reducing the number of undernourished people to half their present
level no later than 2015". The Summit endorsed the ICN recommendations and incorporated
them into the World Food Summit Plan of Action and the Rome Declaration on World Food
Security. Since 1996, several UN agencies have been driving forward the Plan of Action -
monitored by the Committee on World Food Security. FAO has developed a number of
country specific programs working with national governments to implement the
recommendations. An interagency working group has also been set up to take forward the
plan for the Food Insecurity and Vulnerability Mapping Systems (FIVMS).

6. MAJOR NUTRITIONAL CHALLENGES

Good nutrition is essential if people are to achieve their full potential for growth and
performance. Yet 800 million people around the world are chronically malnourished,
and more than a billion are sick or disabled because of nutrient deficiencies.

• Iron deficiency anaemia affects 1.5 billion people, particularly women of reproductive age
and pre-school children. The prevalence of iron deficiency is amounted with enormously
5 million people. This figure correspondences to 80% of the world's population.

• Nearly 170 million children are moderately to severely underweight, while almost 70
million are severely malnourished.

• Over 2 billion people are at risk of iodine deficiency, and at least 50 million iron deficient
children suffer from impaired development, including mental retardation and stunted
growth.

• More than 230 million children worldwide are afflicted with vitamin A deficiency - annually
at least one million die as a result and an additional 350.000 go blind.



Major Nutritional Challenges
Over 170 million malnourished children
Stunting dominates malnutrition and is linked to mental impairment: current UN goals leave a
billion children growing up by 2020 with impaired development. Malnutrition is the tip of the
iceberg: suboptimal growth affects a further 1 billion children.
Stunting occurs especially in infants born with low birth weight from malnourished mothers.
Low birth weight, its causes and remedies, has been neglected.
About 1 billion adults in developing countries are underweight (i.e. with a body mass index of
less than 18.5). This type of adult malnutrition impairs work capacity and lowers resistance to
infection. Maternal malnutrition increases the risk to future generations.
Infantile anaemia causes poor brain development; also exacerbated by maternal malnutrition.
Maternal anaemia pandemic - over 80% in some countries.
Evidence suggests a fundamental link between maternal and childhood malnutrition and a
subsequent increased susceptibility in adult life to abdominal obesity, diabetes, heart disease
and high blood pressure.
These diet-related non-communicable chronic adult diseases - including cancers - already
present a major public health challenge particularly in . developing countries. By 1990,
coronary heart disease had become the leading cause of death world-wide and over 60% of
the 15 million deaths attributed to diseases of the circulatory system were in the developing
world.

6.a. Stunting: a response to nutritional and infective stress that affects mental
development: Wasting and stunting are two types of growth deficit. Wasting specifies a low
weight for height and can occur at any age. It is caused by inadequate food aggravated by
infections. Stunting occurs when a child's height is low for their age and reflects a hostile
environment throughout the early growth period. Stunting is strongly associated with
unnecessary and permanent impaired mental development (ACC/SCN, 1997; UNICEF,
1997). One billion children will grow up with sub-optimal ability by 2020 and with no end in
sight to the continuing loss of human capital. A new health target is to reduce to less than
20% the stunted under five year olds in all sub-groups of every country by 2020 (WHO,
1998b). As the prevalence of stunting is over 50% in several countries (Ethiopia 64%,
Bhutan 56%, Bangladesh 55%, India 52%, Pakistan 50% (WHO, 1997) some major initiatives
will need to be taken to achieve this goal.

Some studies indicate that even moderate levels of vitamin A deficiency can lead to
stunted growth, increased severity of infection and higher death rates in children. This
highlights the importance of undemutrition in women. The absence of meat with its dense
micronutrient content and ability to bypass the inhibition of iron absorption induced by
intestinal or systemic infection is also important (see later). The burden of these chronic
diseases is already overwhelming the health services and will escalate.



Estimated prevalence of underweight children (%) from 1980 to 2005

^Africa
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• AH developing
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Based on data from WHO (1999) Global Database on Child Growth and Malnutrition: Forecast of Trends. Document
WHO/NHD/99.12. WHO, Geneva (see page 15)

Childhood protein energy malnutrition: the dominant problem of stunting
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Undernutrition: The hidden impact

The normal range of childhood
growth: weight for age

The
missing
normal

- rapid
growers

•=q Probable
disrupted
growth.
These

. chiidren
might
normally
have above
average
growth.

Classified as malnourished

NOTE: Those classified as 'malnourished' fall below the lowest limit (-2.0 S.D.) of normal growth. In practice in
many countries the whole population tends to shift down the range of growth rates so the majority of a country's
children have sub-optimal growth for their genetic potential. The at risk group has 14% of children under normal
circumstances who are close to the cut-off point for specifying malnutrition i.e. they fall between the -1.5 SD and
-2.0 SD mark in the range of weights for the normal population. As the population shifts down, the proportion in
this specific weight category rises markedly and may involve a third of children because of the 'gaussian'
distribution of weights for age.
Source: ACC/SCN Challenges for the 21st Century: A Gender Perspective on Nutrition Through the Life Cycle, 1998.

Mental development of stunted children aged 9-24 months given milk supplement and/or play
stimulation for 2 years.
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Estimated Prevalence of Stunted Children (%) from 1980 to 2005

UN Regions Subregions

Africa
Eastern Africa
Northern Africa
Western Africa

Asia
South Central Asia
Southeastern Asia

Latin America & the Caribbean
Caribbean
Central America
South America

All developing countries

1980

40.5
46.5
32.7
36.2

52.2
60.8
52.4

25.6
27.1
26.1
25.1

47.1

1985

39.2
46.9
29.6
35.8

47.7
56.5
47.5

22.3
24.4
25.6
21.1

43.4

1990

37.8
47.3
26.5
35.5

43.3
52.2
42.6

19.1
21.7
25.0
17.2

39.8

1995

36.5
47.7
23.3
35.2

38.8
48.0
37.7

15.8
19.0
24.5
13.2

36.0

2000

35.2
48.1
20.2
34.9

34.4
43.7
32.8

12.6
16.3
24.0

9.3

32.5

2005

33.8
48.5
17.0
34.6

29.9
39.4
27.9

9.3
13.7
23.5

5.3

29.0

Source: WHO (1999) Global Database on Child Growth and Malnutrition: Forecast of Trends. Document WHO/NHD/99.12.
WHO, Geneva

Estimated Number of Stunted Children (million) from 1980 to 2005

UN Regions Subregions

Africa
Eastern Africa
Northern Africa
Western Africa

Asia
South Central Asia
Southeastern Asia
Western Asia

Latin America & the Caribbean
Caribbean
Central America
South America

All developing countries

1980

34.781
12.883
6.005
9.036

173.374
89.362
27.710

6.696

13.189
0.920
3.865
8.379

221.345

1985

28.512
14.832
6.006

10.512

169.720
93.449
26.474

6.535

11.870
0.859
3.810
7.348

220.103

1990

41.682
17.134
5.549

11.986

167.660
93.363
24.244

5.893

10.383
0.813
3.872
6.052

219.725

1995

44.510
19.281
4.898

13.465

143.493
83.616
21.509

5.072

8.590
0.713
3.944
4.552

196.594

2000

47.297
22.032
4.438

14.737

127.803
78.534
18.938
4.241

6.822
0.607
3.924
3.162

181.921

2005

49.396
24.407
3.855

16.030

110.193
72.281
15.780
3.178

5.108
0.506
3.820
1.843

164.696

Source: WHO (1999) Global Database on Child Growth and Malnutrition: Forecast of Trends. Document WHO/NHD/99.12.
WHO, Geneva
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Figum 3. Prevalence ofstuntetf cMdren it) developing countries

Prevalence of stunted children
in developing countiies

M

6.b. Wasting is designated when a child's weight for their actual height is below the lowest
limits of normal, i.e. less than 2% of normal children would be expected to be this thin.
Stunting refers to a child being so short for their sex and age that they fall below the lowest
limit expected for 98% of normal children.

Prevalence and Numbers of Wasted Preschool Children in 1995

UN regions and
subregions

Africa
Eastern Africa
Middle Africa
Northern Africa
Southern Africa
Western Africa
Asia
Eastern Asia
South Central Asia
Southeastern Asia
Western Asia
Latin America & Caribbean
Caribbean
Central America
South America
Developing countries

Wasting (<- 2SD weight/height)
Countries*

No./totai

43/53
16/17
5/9
6/6
4/5

12/16
31/46
2/4

12/14
5/10
12/18
21/31
4/13
7/8

10/12
99/147

Population
Coverage

{%)
94.5
95.8
84.6
99.8
95.9
94.2
93.7
94.4
99.2
84.0
70.7
97.2
64.8
99.8
99.6
94.1

%

9.6
7

8.6
7.2
2.9
15.6
10.4
3.4
15.4
10.4
NA
2.9
NA
4.9
1.8
9.4

Numbers affected
(000s)

11060
2741
1359
1462
168

5330
37872
3731

27271
5749
NA

1591
NA
789
635

50593
' Number of countries which have national surveys out of the total number of countries for each sub-region.
Source: WHO (1999) Global Database on Child Growth and Malnutrition: Forecast of Trends. Document WHO/NHD/99.12.
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Estimated prevalence of underweight children (%) from 1980 to 2005

UN regions and subregions

Africa
Eastern Africa
Northern Africa
Western Africa

Asia
South Central Asia
Southeastern Asia

Latin America & Caribbean
Caribbean
Central America
South America

All developing countries

1980

26.2
24.9
17.5
30.1

43.9
58.1
43.5

14.2
22.9
15.1
13.2

37.4

1985

26.7
27.7
16.4
31.7

40.2
54.5
39.9

12.2
20.1
15.2
10.7

34.7

1990

27.3
30.4
15.6
33.3

36.5
50.9
36.2

10.2
17.2
15.2
8.2

32.1

1995

27.9
33.2
14.8
34.9

32.8
47.3
32.6

8.3
14.4
15.3
5.7

29.2

2000

28.5
35.9
14.0
36.5

29.0
43.6
28.9

6.3
11.5
15.4
3.2

26.7

2005

29.1
38.7
13.2
38.1

25.3
40.0
25.3

4.3
8.7

15.4
2.3

24.3
Source: WHO (1999) Global Database on Child Growth and Malnutrition: Forecast of Trends. Document WHO/NHD/99.12.
WHO, Geneva

Estimated number of underweight children (million) form 1980 to 2005

UN regions and
subregions

Africa
Eastern Africa
Northern Africa
Western Africa

Asia
South Central Asia
Southeastern Asia

Lain America &
Caribbean
Caribbean
Central America
South America

All developing countries

1980

22.468
6.916
3.216
7.513

145.953
85.353
23.000

7.323
0.778
2.240
4.403

175.744

1985

26.298
8.764
3.321
9.288

142.952
90.056
22.206

6.496
0.707
2.263
3.714

175.746

1990

30.107
11.034
3.268

11.226

141.307
90.903
20.596

5.571
0.645
2.358
2.882

176.985

1995

34.034
13.423
3.108

13.339

121.034
82.395
18.564

4.479
0.539
2.464
1.955

159.548

2000

38.319
16.469
3.080

15.409

107.906
78.490
16.679

3.401
0.429
2.515
1.084

149.627

2005

42.448
19476
2.991

17.659

93.157
73.477
14.274

2.349
0.322
2.514
0.797

137.954
Source: WHO (1999) Global Database on Child Growth and Malnutrition: Forecast of Trends. Document WHO/NHD/99.12.
WHO, Geneva
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Global prevalence of underweight and obesity
in adults by level of development, 1998
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in adults by level of development, 1998
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6.c. Infection. Despite this growing burden of non-communicable diseases in the developing
world - accounting for almost 40% of all deaths - the biggest killers in the developing world
are still infectious and parasitic diseases but their impact is markedly enhanced by poor
nutrition. Childhood malnutrition and micro-nutrient deficiencies remain very serious problems
on a global scale.

The harsh truth of this new pattern of global disease burden is that developing countries are
now - and increasingly in the future - having to deal with a double burden of infectious
disease, childhood mortality and under-nutrition alongside the growing burden of diet-
related NCDs. As well as the obvious health effects, this double burden has very serious
economic and social implications for these countries.

Percentage distribution of DALYs due to infectious and
parasitic disease in various regions

Region % DALY due to infectious
and parasitic infection

Established Market Economies

Formerly Socialist Economies of Europe

India

China

Other Asian Islands

Sub-Saharan Africa

Latin America and Caribbean

Middle-eastern Crescent

2.8

2.7

28.9

7.5

22.3

42.5

17.6

20.2

Source: Murray, Lopez 1996.

Environmental Determinants of Pollution in a Broader Context

Anthropogenic
(industrial, cultural)

• Lead
• Other heavy metals
• Arsenic
• Antimony
• Pesticides
• Oxides of nitrogen
• Tobacco
• Alcohol

Non-Anthropogenic
(biological agents)

• Parasitic
(industrial and hematologic)
• Bacterial and Viral
(water borne and vector borne)
• Communicable (TB)
(overcrowding, poor sanitation)
• HIV

Source: lyengar G.V. and. Nair, P.P 1999.
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7. MAJOR MICRONUTRIENT DEFICIENCIES AS PUBLIC HEALTH ISSUES

7.a. Vitamin A deficiency, the common cause of preventable childhood blindness, reduces
the effectiveness of the immune system and retards growth and development. At least 230
million pre-school children are vitamin A deficient, of whom 13 million already have some eye
damage. Every year 350.000 preschool children go blind, partially or totally, from vitamin A
deficiency. Approximately 60% of them die within a few months of losing their sight. A lack of
vitamin A and other essential nutrients also makes children more vulnerable to the severe
consequences of diseases such as measles, diarrhoea and respiratory infections.

The 1990 Summit for Children called for an elimination of vitamin A deficiency by the end of
the decade. Still 2.7 million children exhibit clinical symptoms of vitamin A deficiency
(xeropthalmia). This is however only the top of the iceberg: an estimated 230 million children
under 5 years of age have sub clinical deficiency which greatly increases their risk of severe
illness and death. The persisting challenge of sub-clinical vitamin A deficiency, and the
implications for mortality and morbidity, is huge. Many studies provide clear evidence of the
effectiveness of preventive measures in reducing blindness and children's deaths and in
limiting severe illness from such infections as measles and respiratory infections. It is now of
concern that beta-carotene in fruits and vegetables is far less bioavailable than was originally
thought (De Pee et al. 1995). In 1997 Rodriguez-Amaya also found that much of the beta-
carotene in processed and stored foods is destroyed. This was very demoralising for staff in
the field working on projects aiming to increase vitamin A intake by modifying diet, but it did
emphasise the importance of eating substantial amounts of vegetables and fruits.
In Asia studies have shown that vitamin A deficiency is common in pregnant and lactating
women (Bloem et al., 1995; Katz et al., 1995). However, it is only recently that attention has
moved from the teratogenic effects of high doses, to the possible benefits of low doses to
both the mother and child. WHO has recently published guidelines for pregnant women
recommending daily supplements of no more than 10 000 IU (3 000(xg RE) at any time during
pregnancy, where maternal diets are low in vitamin A (WHO, 1998d).

Vitamin A deficiency has also recently been found to be associated with HIV/AIDS in
developing countries (Semba et al., 1993; Ward et al., 1993; Ward & Semba, 1994). Several
of the complications associated with HIV have also been found to respond positively to
vitamin A supplementation (Ward & Semba, 1994). It is also possible that vitamin A status
could be an indicator of the severity of infection.
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Vitamin A Defiency (VAD).
Prevalence by level of public health significance.. 1998

~ Z NO VAD

Source: WHO/NHD/99.9

7.b. Iron deficiency in infancy and childhood can impair learning and the ability to resist
disease. The lethargy it induces in adults reduces their capacity to work and to take care of
families and homes. Data collected indicate that a total of 1480 million people worldwide
suffer from iron deficiency anaemia. The loss of menstrual blood makes women of child-
bearing age particularly vulnerable. Anaemia contributes to high maternal mortality rates, low
birth weight and infant mortality.

Iron deficiency affects about 5 billion children and adults and over 80% of pregnant women in
many countries, particularly in Asia. New analyses from the Institute of Medicine (1998)
highlight the effect of severe anaemia in accounting for up to 1 in 5 maternal deaths. Iron
deficiency is also a major cause of permanent brain damage and death in children and limits
the work capacity of adults. Anaemia in infancy is markedly exacerbated if the infant had a
low birth weight: the small infant then needs both exclusive breast-feeding up to 6 months of
age and medicinal iron drops from 2-3 months of age. Now at last there is a gathering of
forces to develop better iron fortification policies. A variety of other public health measures
need to be integrated with proposals for dietary changes. Anaemia is markedly exacerbated
by hookworm, other parasitic infections and gastrointestinal bacterial changes linked to poor
sanitation and hygiene. The challenge is to transform sanitary practices as well as water
supplies while meanwhile initiating efforts to produce and distribute mebendazol (a low cost
generic antihelminthic drug). An appropriate combination of an iron-folate supplement,
combined with an antihelminthic drug, would have a greater chance of a beneficial effect on
the prevalence of anaemia.
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Anaemia during pregnancy in Asia, most recent data available (1985 -1995)

Country

India
Indonesia
Malaysia
China
Pakistan
Bhutan
Myanmar
Bangladesh
Philippines
Maldives
Nepal
Thailand
Viet Nam
Sri Lanka

% of pregnant women
with anaemia

88
64
56
52
37
81
58
53
48
20
65
57
52
39

Source: World Bank Group (1997)

Estimated population affected by anaemia and iron deficiency, by WHO region

Population affected (millions)

45.2/'! 0.8 14.2/4.5 II 1.4/24.8 12.5/2.4 33.3/7.7 29.8/9.7

AFRO ASSRO SEAR0 EURO EMRO WPRO

Si Prevalence of iDA in
cbMren 0-4

S Prevalence of IDA in
pregrant women

Source: WHO/NHD/99.9
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7.c. Iodine deficiency affects production of the thyroid hormones that govern the
development and function of the brain and nervous system and regulate body heat and
energy. A low level of thyroid hormones can reduce both physical and mental capacity. In
pregnant women, iodine deficiency can cause miscarriages and still births. It may lead to
irreversible brain damage in the foetus or newborn and cause mental retardation in children.
It is estimated that over 2 billion persons live in areas at risk of iodine deficiency. 740 million
have goitre (an enlargement of the thyroid gland in the neck) and more than 20 millions are
mentally retarded as a result of the deficiency (including cretins).

Number of countries affected by IDD

WHO Region

Africa
Americas
Southeast Asia***
Eastern Mediterranean
Europe
Western Pacific****
Total

Number of counties
Total number of

countries in region

46
35
10
22
51
27
191

IDD a public
health problem

44
19
9
17
32
9

130

IDD
eliminated*
Or No IDD

1
3
0
1

13
2

20

Insufficie
nt data**

1
13
1
4
6
16
41

IDD elimination defined as < 5% of Total Goitre Rate (TRG)
** Insufficient data to categorise counties in either "IDD remains a public health problem" or "IDD eliminated"
*** Includes India
**** Includes China
Source: WHO/UNICEF/ICCIDD (1999)

Current magnitude of IDD by goitre and at risk population

WHO Region

Africa
Americas
Southeast Asia
Eastern Mediterranean
Europe
Western Pacific
Total

Population*

Million

612
788

1.477
473
869

1.639
5.857

Population affected by
goitre

Million

124
39
172
152
130
124
740

% of the
Region

20%
5%
12%
32%
15%
8%

13%

At risk population**

Million

295
196
599
348
275
513

2.225

% of the
Region
48%
25%
41%
74%
32%
31%
38%

*Based on UN Population Division (estimated for 1997).
**The at risk population is the population living in iodine deficiency areas where total goitre rate (TGR) is more than 5%
Source: WHO Global IDD database (to be published) and WHO/UNICEF/ICCIDD (1999).
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Changes in Total Goitre Rate (TGR) from 1990 to 1998 in WHO Regions

WHO Region

Africa

Americas

Southeast Asia

Eastern Mediterranean

Europe

Western Pacific

Total

TGR Prevalence expressed as % of
total population in each Region (%)

1990

16

9

13

23

11

9

12

1998

20

5

12

32

15

8

13

Change in TGR
prevalence from
1990 to 1998 (%)

+4

-4

-1

+9

+4

-1

+1
Source: WHO/UNICEF/ICCIDD (1999).

Number and prevalence of population affected by goitre

Population affected (millions)

124 39 172 152 124

STGR Prevalence as % of
population in region

AFRO AMRO SEARO EURO EMRO WPRO

Source: WHG/NHD/99.9
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< "S.9 %>
!D3 not a pubi* hea l* lyststej" (TGR<5 0 %>;

Source: WHO/NHD/99.9

7.d. Z/nc deficiency is likely to be widespread where animal foods are priced out of reach of
the poor and where zinc absorption from plant foods is low due to high phytate. Prevalence
rates are not known and work in this area is hampered because there is no reliable indicator
for zinc deficiency. However, a rich research base has accumulated in recent years which
will facilitate advocacy efforts as well as help to improve the design of effective community-
based strategies to control zinc deficiency. Comprehensive guidelines for zinc
supplementation, fortification and dietary-based interventions are in press (Gibson and
Ferguson, in press). Dietary modification interventions include improved cereal varieties,
addition of enhancers of zinc absorption, and reduction of phytic acid content via phytase
hydrolysis induced by germination and fermentation, as well as via non-enzymatic
degradation by soaking.

The prevalence of zinc deficiency in mild and moderate forms are likely ot be widespread and
until recently largely overlooked (WHO, 1996). Zinc deficiency may be an underlying cause of
the very high rates of maternal mortality in Sub-Sahara Africa.
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8. OBESITY

8a. Child obesity

On a population-wide basis, weight-for-height above +2 SD of the median value of the
NCHS/WHO international weight-for-height reference is an indicator of obesity. It's suggested
to use a cutoff point of > + 1SD of the median weight-for-height to indicate overweight in
children. By definition ~ 15.9% of the children in the reference population are expected to be
overweight and ~ 2.3% obese.

Obesity in children < 5 years old is an increasing public health problem. In developed
countries severe studies exist that have reported increasing numbers of obese children at
different stages during childhood. In developing countries, such studies are scarce.
Overall the prevalence of obesity in preschool children from developing countries is low
(3.3%) as compared to the US (7.4%).

8b. Adult overweight

In adults, BMI is used to define underweight or overweight. It is calculated by dividing weight
in kilogrammes by the square of height in meters.
Mild underweight (BM117.0-18.49), moderate underweight (BM116.01-6.99) and
severe underweight (BMI < 16.0).
For overweight: grade 1 (BMI 25.00-29.99), grade 2 (BMI 30.00-39.00)
and grade 3 (BMI >40.00).

Overweight is associated with an increased prevalence of cardiovascular risk factors such as
hypertension, unfavourable blood lipid concentrations and diabetes mellitus. It is also a major
risk factor for the development of gallstones and it is related to osteoarthritis in several joints.
Overweight and the risk of endometrial cancer increase in direct proportion. Mortality for both
men and women begins to rise among individuals with a BMI of 22-25 (WHO, 1999).

Algorithm to estimate costs of overweight and obesity

Until recently obesity had been largely ignored in national and international health strategies. This was
partly due to the fact that obesity was not recognised as a disease. However, WHO'S first expert
consultation on obesity (Geneva, June 1997)1 emphasised that overweight and obesity represent a
rapidly growing threat to the health of populations world-wide. Obesity was recognised as a disease in
its won right and should now be regarded as one of the greatest neglected public health problems of
our time. The report2 of the consultation provides a comprehensive overview of the global prevalence
and trends of obesity; the health and economic costs of obesity; factors affecting the development of
obesity; and principles and approaches for preventing and managing obesity.

A review and analysis of the economic impact of overweight and obesity world-wide, including the
estimate of relative risks, is being undertaken in collaboration with the University of Sydney. To date
there have been only a few attempts to quantify the economic burden of obesity-related morbidity and
mortality. However, the limited data available suggest that anywhere between 2% and 7% of total
health care expenditure in a country may be directly attributable to overweight and/or obesity.

Based on this review and analysis, a practical algorithm that enables the estimation of direct and
indirect costs of overweight and obesity in developed countries and, where possible, in developing
counties and countries in transition will be developed. This practical algorithm will be reviewed and
tested at the first regional meeting in November 1999 and will be further developed as an advocacy
tool for overall policy and strategy that seeks to prevent the global epidemic of obesity.
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In 1998, as a part of its efforts to foster the development of global and national strategies for
preventing and managing obesity, WHO organised a technical consultation on behavioural and socio-
cultural aspects of preventing obesity and its associated problems (Tokyo, December 1998)3. The
consultation reviewed and analysed emerging trends of nutritional transition and various behavioural
factors contributing to the development of overweight and obesity; and it developed a framework from
which multi-sectoral strategies could be developed for reducing an obesity-promotion environment and
addressing behavioural change. As the next step for developing regional meeting will be held in
November 1999 in Bahrain for the counties in the Eastern Mediterranean Region.

1 The WHO Consultation on Obesity (Geneva, June 1997) was organised jointly by the Departments of Nutrition for Health and
Development (NHD) and Noncommunicable Diseases (NCD), in collaboration with the International Obesity Task Force (IOTF),
a sub-group of the International Association for the Study of Obesity (IASO), which is the umbrella organisation representing
national obesity associations from over 30 countries.

2 The interim version of the report was published in early 1998 (WHO/NUT/NCD/9801). The final version will be published in the
WHO Technical Report Series (TRS) and publication of a summary version is also planned.

3 The report of the consultation is currently being finalised and will be available soon.

Prevalence of and Population affected by Underweight and Obesity:
FEMALE Adults (> 20 years) by UN Regions, for year 2000

WHO Region

Global
Africa
Eastern Africa
Middle Africa
Northern Africa
Southern Africa
Western Africa
Asia
Eastern Asia
South Central Asia
Southeastern Asia
Western Asia
Europe
Eastern Europe
Northern Europe
Southern Europe
Western Europe
Latin America &
The Caribbean
Caribbean
Central America
Southern America
Northern America
Oceania
Australia,
New Zealand
Melanasia
Micronesia
Poynesia

BMI <16.00
Severe

Underweight
%1

2.71
1.44
2.73
1.11
0.52
1.29
1.07
3.98
0.98
9.17
1.78
0.34
0.81
0.81
0.86
0.74
0.83
0.68

0.59
0.99
0.57
0.26
0.26
0.11

0.99
0.86
0.01

'000s2

50289
2667
1487
232
239
168
541

43900
44772
36526
2735

167
2340

993
311
431
605

1054

68
378
608
302

26
9

16
0
0

Total BMI <17.00
Moderate-severe

Underweight
%

6.4
4.5
8.7
3.1
2.0
3.7
3.2
9.0
2.2

20.0
4.8
1.4
2.4
2.5
2.6
2.1
2.4
1.9

1.7
2.8
1.6
0.8
0.8
0.4

2.9
2.4
0.0

000s
118230

8408
4760

655
900
479

1614
98931
11033
79764

7423
711

6922
3022

924
1237
1739
2979

202
1075
1703
907
82
34

47
1
0

Total BMI <18.50
Mild, moderate,

severe Underweight
%

15.4
14.0
24.6
10.9
6.5

12.6
11.1
20.7

8.1
40.4
16.6
3.4
6.3
6.3
5.9
7.1
5.7
6.3

5.6
9.6
5.1
2.9
3.6
2.5

9.8
6.0
0.4

000s
286106
25924
13383
2281
2976
1638
5645

228593
40406

161011
25461

1716
18141
7703
2141
4150
4146
9748

649
3658
5441
3333

368
205

160
3
0

BMI > 30.00
Obese

%
9.8
6.9
2.8
3.4

17.5
2.6
4.3
4.9
4.5
2.7
4.8

26.0
17.0
19.4
19.0
8.0

19.4
15.4

15.8
6.4

18.4
34.0
26.9
30.2

8.3
15.4
54.5

000s
181451
12821

1541
720

8046
332

2182
53725
22655
10768
7335

12968
49426
23689

6902
4671

14164
13889

1840
2431

19619
38861

2728
2526

136
7

59
1 Prevalence (%)
2 Population affected
Source: WHO Global

COOOs)
Database on Body Mass Index (BMi), 1999
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Prevalence of and Population affected by Underweight and Obesity:
MALE Adults (> 20 years) by UN Regions, for year 2000

WHO Region

Global
Africa
Eastern Africa
Middle Africa
Northern Africa
Southern Africa
Western Africa
Asia
Eastern Asia
South Central
Asia
Southeastern
Asia
Western Asia
Europe
Eastern Europe
Northern Europe
Southern Europe
Western Europe
Latin America &
The Caribbean
Caribbean
Central America
Southern America
Northern America
Oceania
Australia,
New Zealand
Melanasia
Micronesia
Poynesia

BMK16.00
Severe

Underweight

%1

2.06
1.61
2.35
1.61
1.05
0.91
1.50
2.84
0.58

6.37

1.46
0.76
0.77
0.92
0.81
0.82
0.47

0.50
0.49
0.89
0.36
0.01
0.25

0.14
0.74
0.88
0.01

'000s2

37863
2888
1242
318
483
110
734

32197
2957

26660

2178
402

2004
965
274
444
321

735
55

322
358

15
25

11
13
0
0

Total BMl <17.00
Moderate-severe

Underweight

%
5.3
4.4
6.2
4.5
3.0
2.6
4.3
7.1
1.6

15.5

4.1
2.2
2.3
2.5
2.4
2.3
2.0

1.4
1.5
2.5
1.0
0.1
0.7

0.4
2.1
2.5
0.0

000s
96545
7932
3283

881
1369
314

2085
80344
7998

65042

6147
1157
5988
2566

824
1233
1365

2072
164
913
995
137
72

34
36

1
0

Total BMl <18.50
Mild, moderate,

severe
Underweight
%

14.9
15.3
21.9
15.1
10.4
9.3

14.6
19.6
7.0

38.7

13.7
6.3
6.2
6.4
5.8
7.3
5.1

5.2
5.4
8.9
3.8
0.9
2.4

1.5
6.7
5.9
0.8

000s
274251
27585
11561
2977
4788
1127
7132

221739
35858

162197

20372
3311

16114
6712
1976
3959
3468

7651
609

3200
3842
924
236

117
115

3
1

BMl > 30.00
Obese

%
6.6
2.7
2.0
1.6
4.2
4.4
1.9
2.2
2.2

0.9

2.2
13.1
15.4
15.6
18.4
8.1

22.6

10.6
12.8
5.2

12.3
29.0
33.5

38.6
9.8

17.9
44.2

000s
120635

4787
1064
321

1939
536
927

25388
11472

3758

3226
6931

40225
14189
6258
4399

15380

15592
1438
1884

12270
31318
3324

3094
168

9
52

1 Prevalence (%)
2 Population affected ('000s)
Source: WHO Global Database on Body Mass Index (BMl), 1999
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Percentage prevalence of overweight (BMI 25+) and of abdominal adiposity in urban
Indian adults by socio-economic status and sex

Middle Class

1. High

2. Middle

3. Low

Slum (poor)

Overweight
Men

32.2

16.2

7.0

1.0

Women

50.0

30.3

27.8

4.0

Abdominal adiposity
Men

39.0

28.9

16.3

3.7

Women

50.0

48.5

50.0

6.4

Source: Ending Malnutrition by 2020: An Agenda for Change in the Millennium. Draft ACC/SCN, January 1999

Causes of death, developed and developing world, 1996.

Developed world
(including economies in transition)

151;

£.522

2,544

979

119

2.798

50 30
% deaths

40 20

Infectious &
parasitic diseases

Diseases of the
circulatory system

Cancers

Diseases of the
respiratory system

Perinatal and
neonatal causes

Maternal causes

Other and' unknown
causes

Developing world
(including least developed countries)

17,151

9.778

3.802 i

; 1.909

3.629

582

3.0S3 I

10 10
%<Se*ths

20 30 40 50
Note: tf*69uresgivtninthous3rKfcrefertothctotJlannui<SMttefrome«ftcauM
Thus, aKhoajfi the proportion of tool deaths from diseases of the circulatory system Is hlgjier wtthtatJie developed wocfd, the 5.5
maiioo deaths are tar outsmpped Dy the 9.S irtllion deaths from the same diseases to the developing worttf.

The World Healtti Report. 1997 -WHO. Geneva.

25



9. DIET AND CANCER

Despite the staggering number of people affected, cancer is mostly a preventable disease.
Yet, the global incidence of cancer is projected to rise from 10.3 million cases annually in
1996 to some 14.7 million by 2020. In July 1997 the World Cancer Research Fund and the
American Institute for Cancer Research undertook an in-depth review of current scientific
and expert literature linking food, nutrition and their effect on risk of human cancers. The
experts made the following judgements based on current scientific evidence.

*• Between 30% and 40% of all cases of cancer are preventable by feasible and
appropriate diets, physical activity and maintenance of appropriate body weight.

* On a global basis and at current rates, this means that appropriate diets may prevent 3-4
million cases of cancer every year.

#• Diets containing substantial and varied amounts of vegetables and fruits will prevent 20%
or more of all cases of cancer.

#• Keeping alcohol intake within recommended limits will prevent up to 20% of cases of
cancer of the aerodigestive tract, the colon and rectum, and the breast.

# Cancer of the stomach is mostly preventable by appropriate diets; cancer of the colon
and rectum is mostly preventable by appropriated diets and by maintaining or increasing
physical activity and maintaining appropriate body weight.

#• The feasible intermediate target for the dietary prevention of cancer is the reduction of
global incidence by 10% to 20% within 10-25 years.

Source: WHO/NHD/99.9
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Food, nutrition and the prevention of cancer: a global perspective

Cancer

Lung

Stomach

Breast

Colon, rectum

Mouth and
pharynx
Nasopharynx
Liver

Cervix

Oesophagus

Others
Total (1996)

Global
ranking1

1

2

3

4

5

6

7

8

-

Global
incidence

1320

1015

910

875

575

540

525

480

10320

Evidence of
decreased
risk2

+++

+++

++

+++

+

+

+++

Dietary factors

Vegetables & fruits

Vegetables & fruits
Refrigeration
Salt
Salted foods
Vegetables
Rapid early growth
Early menarche
Obesity
Alcohol
Vegetables
Physical activity
Meat
Alcohol

Vegetables & fruits
Alcohol
Salted fish
Alcohol
Contaminated food
Vegetables & fruits

Vegetables & fruits
Deficiency diets
Alcohol

Non*dietary risk
factors
(established)
Smoking
Occupation
H. pylori

Reproductive
Genes
Radiation

Smoking
Genes
Ulceratlve colitis
S. sinensis
NSAIDs
Smoking
Betel
EBV
HBV and HCV

HPV
Smoking
Smoking
Barrett's
oesophagus

Low estimate
(1000s)

264

670

300

578

190

178

53

240

3022

%

20

66

33

66

33

33

10

50

29,3

High estimate
(1000$)

436

761

761

656

288

356

105

360

4187

33

75

75

75

50

66

20

75

40*6
'Convincing decreased risk +++ Probable decrease In risk ++

Source: Food, nutrition and the prevalence of cancer: a global perspective. World Cancer Research
Possible decrease in risk +

Fund/American Institute for Cancer Research, July 1997
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10. SOME GLOBAL FACTS AND FIGURES

10.a. Successful stories

(i) Thailand, a remarkable success story: This cautious analysis needs to be set in
context shows the astonishing impact of a coherent national policy in Thailand with explicit
actions and changes in governmental support for community based improvements. A wide
range of social, educational, health and agricultural issues was co-ordinated at every level of
government with a primary drive to galvanise grass root involvement. Targets related not just
to identifying malnourished children but to dramatic village by village changes in sanitation,
water supply, education, health monitoring, micronutrient fortification, pregnancy food
supplements etc. The dramatic early fall in the rates of malnutrition shows how effective
coherent, explicit and determined action on the part of governments can transform the health
of the nation within a five year period.

The requirement for achieving rapid reductions in malnutrition is purposeful action: a
determined political commitment, clear goals, good strategic and programme planning,
sustained action and systematic monitoring with a physical and administrative infrastructure.
To this must be added a process for mobilizing the public at large. Community participation
and consumer demand needs to be promoted by a three way communication between the
people, the community's non-governmental organizations and its government. With these
elements in place, experience with malnutrition, micronutrient deficiency in developing
countries and with dietary chronic disease of adults in the developed world shows that rapid
progress is possible. Other programmes in India, e.g. Tamil Nadu, and in Africa, e.g. the
Iringa Project in Tanzania, also reveal the benefits of community based programmes
(ACC/SCN, 1991).

Prevalence of Protein Energy Malnutrition in preschool children (weight for age) in
Thailand.
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Source: Ending Malnutrition by 2020/Draft ACC/SCN, January 1999 The State of the World's Children 1999, UNICEF
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How Thailand eradicated serious malnutrition in a decade and transformed the
nutritional state of the population within 15 years

During the nine years from 1982 to 1991 Thailand dramatically reduced severe and moderate malnutrition,
almost eradicating it. In 1982 more than half of preschool children were malnourished; this proportion was
reduced by two-thirds, with severe and moderate malnutrition virtually eradicated by 1991 so that more than 80%
of pre-schoolers were nutritionally normal.

All this was in the context of a poverty alleviation plan for some 7.5 million poor people in the north, north-east
and south of Thailand. The measures were comprehensive so maternal mortality declined from 230 per 100,000
live births in 1982 to 17 per 100,000 in 1996. Vitamin A deficiency was virtually eliminated. The dramatic
progress in Thailand shows:

• The need to establish broad-ranging, integrated food and nutrition programmes as part of poverty
reduction efforts.

• The need for some form of local organization in which village level workers or volunteers encourage and
support the families of children who are lagging.

• The potential for very rapid nutritional progress, especially after periods of economic growth that may
have neglected human development.

Thus, through a comprehensive approach, Thailand has been able to eradicate virtually all severe and moderate
malnutrition. Costs were minimised by retraining existing staff, using volunteers at the community level and
allocating funds to selective measures with maximum impact. Thailand now ranks eleventh among 78 developing
countries in the human poverty index, with an HPI of 12%.

In spite of these impressive advances, the Asian economic crisis of 1997-98 has led to a serious resurgence of
poverty but malnutrition is held at bay by a food safety net with a national drive for household self sufficiency in
food.

Source: Winichagoon and others, 1992. Human Development Report, 1997 and Tontisirin (personal communication)
1998.

(ii) Norway, impact of dietary modification on changing rates: The example of Norway
in demonstrating the impact of dietary modification on the changing rates of coronary heart
disease in adults is another good example in nutritional intervention.

Norway: ensuring a dramatic change in the adult burden of disease
Norway had escalating rates of adult diseases of dietary origin after the Second World War. Coronary
heart disease became an epidemic so at the FAO/WHO World Food Conference in 1974 the Minister of
Agriculture pledged the formulation of a new national nutritional policy and National Nutrition Council.
This involved:

• Self-sufficiency in food supplies of particular benefit to health.

• Regional distribution of foods such as vegetables and fruits at constant prices everywhere.

• A sustained campaign to reduce saturated and total fat intakes with an increase in
polyunsaturated fat intakes.

• A transformation of health care facilities from monitoring infectious disease to coronary heart
disease, high blood pressure and blood lipid concentrations.
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The effects have been dramatic with the conjoint involvement of consumers, fanning, the food industry and
health care workers. An independent Nutrition Council has set the agenda and formally reports to
Parliament annually on progress towards quantified nutrient goals and specific dietary advice. Monitoring
is maintained and a culture of routine leisure time physical activity has been induced.

The changing rates of coronary heart disease in adults in Norway.
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The International Centre for Control of Iodine Deficiency Disorders (ICC IDD) has expended
several years to alleviate iodine deficiency in human subjects. The consistent efforts by the
ICC IDD has resulted in measurable success on a global basis.

(iii) WHO report on iodine deficiency: A report was drafted for the Executive Board of
WHO in advance of the World Health Assembly. It summarizes progress since 1990. Of
191 countries, 129 have iodine deficiency, 99 have legislation for USI, 84 have monitoring for
iodized salt quality, and 65 have monitoring for iodine status. In 25 countries, the population
coverage with universal salt iodization (USI) is 10-50%, and in 62 countries the coverage is
above 50%. The latter category includes 100% in Eastern Mediterranean, 44% in the
Western Pacific, 4 1 % in Africa, and 19% in Europe. Of the 8 most populous countries
with iodine deficiency, 6 have made significant progress towards achieving USI. The
report emphasizes the need for monitoring. Some 87% of countries are monitoring iodized
salt quality but many programs need strengthening. Seventy-four percent are assessing
iodine status in the population but most often by goiter prevalence. The main problems
include difficulties in reaching the most disadvantaged target communities with iodized salt,
frequent wide variation in the quality of iodized salt, frequent inadequacy in salt iodization
monitoring, lack of laboratory facilities in many countries, and transient increase in
hyperthyroidism in some countries. The report emphasizes the importance of sustainability.
Priority needs are improved links with the salt industry, support for small-scale salt
producers, and adequate structures for monitoring salt iodization and its impact on the
population.
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Proportion of total population at risk of IDD by region in 1994 and 1997.

WHO Region
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Source: WHO/UNICEF/1CCIDD (1994) and WHO (1997a)

10.b. Not so successful stories

Although several organisations have worked rather intensely over an extended period of
time, the problem of iron and vitamin A nutrition still remains a major issue. There are
multiple reasons for the limited progress (scientific, logistics and economic components).

In recent years, there has been a resurgence among displaced persons and refugees of
deficiency disorders such as scurvy, pellagra and beri beri that had been largely eliminated.

1O.c. Economic impact of malnutrition: Issues and perspectives

The global economic and social costs of malnutrition are enormous. Each year, chronic
malnutrition is a key factor in the deaths of at least 13 million children under five years of age
in the developing world. Each year, developing countries lose millions of days in labour
due to nutritionally related illnesses. And while the economies of Africa, Asia and Latin
America are the most adversely affected, those who pay the greatest price are women and
children living in poverty.

The impact of the economic crisis that swept through South East Asia in 1997/98 is only just
starting to emerge with recent information from Helen Keller International in Indonesia
showing an alarming increase in night blindness (an indicator of vitamin A deficiency).
Indonesia was declared free from night blindness by WHO in 1994.
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Hospitalisation for childhood malnutrition also has a higher case-fatality rate, a
longer duration of stay and higher costs than other reasons for childhood
hospitalisation (Atakouma et al, 1995). Preventing early malnutrition reduces the risk
of diabetes, heart disease and cancers in later life - these conditions are very costly to
diagnose, manage and treat and are already distorting the health budgets of the
developing world.
The cost-effectiveness of preventive programmes is well recognised as far
exceeding those of therapy. Even in the USA (a country with low levels of
malnutrition, but without universal access to ante-natal care) the National Accounting
Office concluded that providing the WIC supplementation programme to pregnant
women reduced first year medical costs for US infants by $1.19 billion in 1992,
offsetting the cost of the programme. Evidence from this report implies far greater
economic gains when more malnourished mothers are helped.
The current economic costs of the double burden of malnutrition and dietary
related diseases and the impact on poor food standards and food safety are
immense.
No economic analysis can fully encompass the benefits of sustained mental and
physical development with healthy adults capable of maintaining high work outputs
with the flexibility and adaptability to new technologies throughout the work force.

The proportion of lost and disabled years by region in the world in 1990

Sub-Saharan Africa

Established Market
Economies

Formerly Socialist
economies of Europe

China

India

Middle Eastern Crescent

Latin America & the Caribbean Other Asia & Islands

Murray & Lopez, Lancet, 1997,349, pp1436-42

Setbacks to progress: nutritional well-being during economic crisis: This may herald
the emergence of another "lost generation1 unless rapid action is taken, as has occurred in
Thailand, to minimize the impact of the financial crisis on the most financially insecure.
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Poverty and nutrition: Poverty is closely correlated with malnutrition. However, rapid
nutritional improvement will not happen simply as a by-product of economic growth or even
of general programs to reduce income poverty. Countries with similar GNPs often have very
different rates of malnutrition. Zimbabwe has a lower GNP per capita than its neighbour
Namibia and yet the prevalence of underweight preschool children are 16% and 26%
respectively. Another example is that of China, which has a lower GNP than the Maldives,
Sri Lanka, Indonesia, the Philippines or Thailand. China has a prevalence of underweight
preschool children of 17%, whilst the other countries have prevalences of 39%, 38%, 34%,
30% and 25% respectively. Some countries, e.g. Brazil, Nigeria and Pakistan, have
achieved high rates of economic growth, but with low rates of nutritional
improvement - or even with nutritional decline. If income distribution is very unequal - as in
these countries - or if economic growth mostly reflects increases in production from large
farms or big scale industry, the benefits will not be widespread. Nutrition standards in such
cases may stagnate or deteriorate.

South Asia illustrates a dramatic divergence between income growth and decreases in
malnutrition. During the last twenty years, GDP growth rate has been around 5% a year and
even per capita food production has increased by 19%. Yet malnutrition of children
remains extremely high and still affects two-thirds of the children of South Asia (vs.
one-third of the children in Sub-Saharan Africa). One-half of all malnourished children in
the world live in South Asia and although much progress has been made in reducing stunting
by 7% in the last decade, accelerated action is now required.

Although economic growth can provide the environment necessary for nutritional
change, there are many factors that influence this process. Factors that could influence
the relationship between poverty and nutritional outcomes include: the status of women in
society, education rates, the burden of infectious disease, fertility rates, governmental
commitment at the local and national level to health and nutrition issues and the
development of the health infrastructure.

The absence of a direct link between economic growth and nutritional gains means,
more positively, that nutritional improvements need not wait for major economic advance.
This is well demonstrated by recent experience. A number of countries in Africa and Latin
America in the 1980s showed that it is possible to improve people's nutritional state despite
being amongst those countries and regions having suffered a 'lost decade' of severe
economic difficulty and setback. Tanzania pioneered the Iringa project which, at low cost,
reduced malnutrition by over a third and introduced a whole new approach to community
action for nutrition. This was achieved despite suffering major reductions in incomes and
economic output.
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11. THE FUTURE AND AREAS FOR ACTION

Despite encouraging progress, if current trends continue, over 140 million pre-school
children will be malnourished in 2020. Thailand sets a precedent for dramatic
progress. The UN thinking is that with an amplified effort from governments and the
UN system, the complete elimination of malnutrition by 2020 is achievable.

It is important that:

• Capacity building includes novel ways for linking centres of excellence in
developing countries and countries in transition in a network with the principal
resources of expertise in North America and Europe. This is a need to which the
IUNS should contribute.

• The UN University is embarking on such a programme. Novel ways are needed to
link expertise in many different scientific, medical, agricultural, social and
economic areas.

Besides the existing problem issues under iron, zinc, vitamin A and stunting for which
research and management solutions are sought, the following additional areas
deserve special attention.

11.a. AIDS and nutrition: The Joint United Nations Programme on HIV/AIDS has
estimated that by the end of 1998 there will be 32.2 million adults and 1.2 million
children living with HIV/AIDS (UNAIDS/WHO, 1998). In total, 3 million infants have
contracted HIV since the beginning of the pandemic (UNAIDS, 1998). The
importance of nutrition in AIDS has long been recognised and evidence is now
accumulating that micronutrient deficiencies may influence the transmission and rate
of progress of the HIV virus. HIV positive individuals in developed countries have
been found to have low serum concentrations of vitamins A, B6, B^, C, E, folate,
carotenoids, selenium, zinc, and magnesium, in spite of above average intakes from
supplements or dietary means (Sappey et al., 1994; Skurnick et al., 1996).

One of the most recognizable manifestations of HIV/AIDS is wasting. Weight loss
has been shown to be the strongest predictor of mortality in HIV infected people.
Undernourished individuals are more susceptible to contracting HIV and develop
AIDS more quickly once they have contracted the virus. Countries with a high
prevalence of HIV/AIDS are also held back in their efforts to attain nation-wide food
security because of the burden of the disease on the economy and the population as
a whole.

11.b. Emphasize prevention: start early for optimum short- and long-term
benefits: It is clear that the emphasis for nutrition in the 21 st Century should be on
improving early nutrition and ensuring that the next generation have the best
nutritional start they can hope for. Strategies to improve maternal nutrition for the
prevention of low birth weight and to improve the nutrition and care of 0-24 month old
infants, for the prevention of stunting, are required. Effective strategies will bring
considerable benefits in the short term and in the long term - both in terms of better
health in adult life and for future generations.
Multi-pronged strategies are required.
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11 .c. Pre-conceptual nutrition and ante-natal care: The focus for the first stage in
a policy to improve early nutrition should be the avoidance of low birth weight (LBW).
This will require a combination of targets as part of a proposed international contract.
Since low birth weight (LBW) is such a major contributor to stunting, particularly in
South Asia, the prevalence of LBW should be used as an intermediate target: a
target of halving the prevalence of LBW by 2010 through a major programme focused
on maternal health could then contribute. Since maternal pre-pregnancy weight and
weight gain during pregnancy are clearly related to the incidence of LBW, a new
prevention strategy is needed.

It is important to set goals for the average consumption of different types of food and
the main nutrients and then to translate these nutrient goals into dietary targets and
guidelines relevant to each society. Without quantified nutrient goals, experience has
shown the development of diffuse messages for a 'balanced diet' which mean little to
the public. Modern concepts of public health require population strategies for most
adult chronic diseases since individual risk assessments are neither possible nor
efficacious.

11.d. Nutritional and geriatric issues: Body composition changes dramatically with
age with a decline in lean body mass. These changes are accelerated in women
after the menopause, and in both sexes beyond the age of 80. This deficiency of
flesh or muscle leads to decreased strength and mobility, imbalance and frequency of
falls. Thus, preserving muscle mass in old age is a strategy for preserving strength.
Exercise is important in determining body composition and muscle function.. Energy
requirements decrease about 100 kcal per decade in proportion to the reduction in
the amount of lean metabolising tissue. With decreasing energy intake, , the diet
needs to be particularly nutrient dense to compensate. There is also a decline in the
relative mass of immune tissue over the life cycle and the elderly are susceptible to
multiple deficiencies e.g. protein malnutrition, zinc , vitamin B6, B12 and vitamin D
deficiency Subclinical vitamin and mineral deficiencies may contribute to the
pathogenesis of declining neurocognitive function with age (Rosenberg and Miller,
1992). Some age-related decline in immune function may be preventable by dietary
modification.

Improving diet and nutritional care for the ageing adult, whether well or with chronic
disease, will lessen the risk or progression of degenerative disease of cardiovascular,
nervous, musculoskeletal, visual and gastrointestinal nature, and reduce the impact
of chronic disease on nutritional status and quality of life.

11.e. Intrauterine Growth Retardation (IUGR): The prevalence of intrauterine
growth retardation in most developing countries is a major public health problem. The
causes of IUGR are multiple and interactive, and their relative importance varies with
time, place and population. In developing countries, the major determinants of IUGR
are nutritional (as reflected by low gestational weight gain, low pre-pregnancy BMI
and short maternal stature), whereas in industrialised counties cigarette smoking is
by far the most important etiologic determinant, followed by low gestational weight
gain and low pre-pregnancy BMI.

IUGR is associated with impaired immunocompetence, increased morbidity and
mortality in infancy and growth deficits persisting into adulthood. Neurological,
cognitive and behavioural deficits appear to be most marked from the pre-school
years through adolescence. Several epidemiologic studies have shown associations
between low birth weight and earlier and higher prevalence of hypertension, coronary
heart disease, adult onset diabetes, chronic respiratory disease, autoimmune thyroid
disease and some forms of cancer. A systematic review of 124 available randomised
controlled trials testing the efficacy of 36 kinds of prenatal interventions, provides
strong evidence of benefit only for three of them: protein/energy supplementation,
strategies to reduce maternal smoking and antimalarial prophylaxis (ILSI, IDEA-
Newsletter, volume 1, number 1,1999.).
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Previous Nutrition Related Goals which should be
maintained, developed or refined.

World Summit for Children 1990:

reduction of malnutrition among children under 5 to half of the 1990 rate by the year 2000

reduction of rate of low birth weight to less than 10%

reduction of iron deficiency anemia in women by one-third of 1990 levels

eliminate Vitamin A deficiency by 2000

eradication of Iodine Deficiency Disease (IDD) by 2000

empowerment of women to breast-feed their children for the first 4- months of life and maintenance
of breast-feeding into 2nd year.

institutionalization of growth promotion and monitoring in all countries

dissemination of knowledge and supporting services to increase food production and ensure
household food security

WHO/UNICEF: International Conference for Nutrition 1992: Elimination of death from famine

World Food Summit 1996: Reduce the number of undernourished people to half the present
(1996) level by 2015

OECD Development Assistance Committee 1996: Reduce by half the proportion of people living
in extreme poverty by 2015

Human Development Report 1992: 20:20 initiative: 20% of government budgets and 20% of
donor aid budgets to go to basic social services*

Oslo Consensus 1996 Basic social services* include basic education, primary health care
including reproductive health, population programmes, nutrition programmes, safe drinking water,
sanitation, capacity to deliver services.

WHO 1990: Reduce morbidity and mortality of CHD in population under 70 years

Source: Challenges for the 21st Century: A Gender Perspective on Nutrition Through the Life Cycle
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Nutritional, activity and dietary recommendations as public
health goals

Populations should consume nutritionally adequate and varied diets based primarily on foods of
plant origin.

Promote year round consumption of a variety of non-tuber vegetables and fruits in amounts
equivalent to >400 g/day to provide at least 7% of total energy per individual.

A variety of starchy or protein-rich foods of plant origin, preferably minimally processed, to
provide 45-60% of total energy (e.g. grains, legumes, roots, tubers). These
recommendations imply a limited intake of free sugars, termed non milk extracted sugars;
benefit also accrues from limiting the frequency of sugar consumption in drinks, snacks and
foods to improve dental health. In practice, this means free sugars should be <10% total dietary
energy.

Where animal protein is in limited supply, preference should be given to pregnant women and
children.

Red meat should provide less than 10% of energy. Fish, poultry and game are preferable.

Total fats and oils to provide 15 to at most 30% of total energy. Omega-3 fatty acids from fish,
and fish and vegetable oils, should be selectively targeted to pregnant women and young
children when the supply is limited. The ratio of n-3 to n-6 fatty acids should be increased to at
least 1:6.

Dairy products, where culturally appropriate, may be included if they do not exceed the fat
recommendations.

Salt from all sources should not exceed 6 grams/day for adults.

Alcohol consumption is not recommended and should be restricted to less than 5% of energy for
men, 2.5% for women.

Store perishable food in ways that minimise fungal and other contamination.

Perishable food, if not consumed promptly, to be kept frozen or chilled.

Establish and monitor the enforcement of safety limits for food additives, pesticides and
residues and other chemical contaminants in the food supply.

Encourage safe, hygienic methods of food preparation and cooking.

Discourage production, promotion and use of tobacco in any form.

These goals should be translated into regionally and culturally based food guidelines.

Based on WHO 1990, WCRF, 1997 and UK Dept. of Health Report on diet and cardiovascular disease.
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New threats and opportunities: global food safety standards: In most Western
societies, epidemics of food poisoning are steadily gaining ground in association with huge
changes in the distribution and use of farm products. Animal foods are now seen as a
particular problem, with BSE, E. coli, e.g. E. coli 0157, Salmonella, Shigella, Campylobacter
and Listeria now becoming of great concern to many nations. Developments in the EU,
Australasia and North America in response initially to concern about BSE may induce major
restrictions on the free trade of foods because of the risks from animal products. These
products vary from meat and milk as such to the huge variety of food and pharmaceutical
uses of tallow and gelatine.
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13. IAEA's ROLE IN PROMOTING BETTER NUTRITION AND HEALTH

For many years now IAEA has been applying isotopic and other techniques in a vast array of
global scientific challenges - from controlling marine pollution and understanding climate
change, boosting livestock production and through numerous activities of the Division of
Human Health in the areas of nuclear medicine, applied radiation biology and radiotherapy,
dosimetry and medical radiation physics, and nutrition and health related environmental
studies. One of the potentially most fruitful areas for new health-related applications of
isotope techniques is in the filed of human nutrition. IAEA activities in Human Health, as well
as in Technical Co-operation, include a new emphasis on isotope techniques as tools to
evaluate human nutritional status and the nutritional quality of foods within the context of
national development programmes. These techniques are now considered the best methods
for measuring the up-take and bioavailability of many important vitamins and nutrients. They
are thus well suited for determining the success of food supplementation programmes and
other interventions aimed at combating the many forms of malnutrition. Member States with
an interest in collaborating with the IAEA in this area need to:

• identify potential centres of excellence within their countries for application of isotope
techniques in human nutrition evaluations

• investigate uses of isotope techniques that would improve the cost-effectiveness of
national food and nutrition programmes

• request assistance of the IAEA's Departments of Nuclear Sciences and Applications and
Technical co-operation in applying isotope techniques that can improve diets, prevent
disease and promote better health through isotope-based nutritional evaluations.

The IAEA's activities in nutritional evaluations were initiated to apply isotope techniques for
assessments of human body composition, nutrient intake, and vitamin and mineral
bioavailability (the proportion of a nutrient that is absorbed and utilised) in developing
countries. The majority of the work was done through the Department of Nuclear Sciences
and Applications through Co-ordinated Research Projects.

Isotopic techniques Isotopic-based techniques are uniquely well suited to targeting and
tracking progress in food and nutrition development programmes. They are tools for
evaluating people's nutritional status and food quality irrespective of the intervention. The
information they produce can:

• verify the nature of the nutrition problem and the efficacy of specific interventions;
• help implement nutrition intervention programmes by monitoring effectiveness and

reducing programme costs;
• guide in the processing of local foods for optimal nutritional value; and
• serve as early indicators of important long-term health improvements.

Isotope techniques have been used extensively in industrialized countries to analyze human
energy requirements, body composition, and the metabolism of important nutrients such as
protein, fat, vitamins and minerals. The information acquired has led directly to many
improvements in nutrition and health. These techniques have only begun to be applied in
developing countries where they can not only benefit millions, through improved nutrition, but
serve as specific indicators of broader social and economic advances.

40



13.a. Stable isotope usage in Nutrition Studies of the IAEA

Measuring factors like Breast-milk intake, energy expenditure, Micronutrient status,
Macronutrient - utilisation, body composition and many more are important in assessing the
nutritional status of infants, children, pregnant women and nursing mothers, as well as that
of individuals who subsist on marginal food supplies. Favouring stable isotopes is the IAEA's
approach in promoting better nutrition and health. Stable isotopic tracers are completely
safe, without hazard or invasiveness, they can be used in free living humans.

Human life base mainly on a limited number of elements: hydrogen (H), carbon (C), nitrogen
(N), and oxygen (O). These elements exist in nature in two or more forms each that differ
only in the number of neutrons in their nucleus. The major isotope (hydrogen-1, carbon-12,
nitrogen-14, or oxygen-18) is accompanied by a constant proportion of minor heavier
isotopes whose individual abundances range from 0.02% to 1.11%. An inventory of the
human body shows that a 50-kilogram individual has an aggregate of 225 grams of
hydrogen-2, carbon-13, nitrogen-15, oxygen-17, and oxygen-18. Although there are
variations in the proportions of 1H to 2H, 1SC to 12C, 14N to 1*N, and 16O to 18O, each has a
characteristic baseline abundance to which tracer measurements are referred. The enriched
form (e.g. 2H2O or H2

18O) may be used directly, 13CO2 may be incorporated into plants by
biosynthetic procedures, or the isotope may be transformed through organic syntheses into
labelled fats, carbohydrates, or amino acids.

These stable isotopes can be administered ORALLY and the metabolic products into which
they enter (e.g. body water, respiratory carbon dioxide, urea) can be sampled in breath,
saliva, milk, urine, and stool.

13C-urea breath tests are used to examine bacterial colonisation by Helicobacter pylori. The
test measures the production rate of 13CO2 in expired air, followed by oral ingestion of Re-
labelled urea. Breath tests for Helicobacter pylori using stable isotopes, are reliable and non-
invasive tools that can be safely applied in children from developing areas, where high rates
of infection and malnutrition are observed.

Isotope dilution methods are used in the assessment of vitamin A status. The principle relies
on labelled carotenoid conversions to vitamin A, which can be traced with 13C carotenoids.
This way, vitamin A pool sizes are measured by the dilution of an oral ingested tracer into
the different body pools. This technique has potential applications in measuring the
effectiveness of vitamin A and carotenoid supplementation and fortification regimes in
nutrition studies.

Another potential use for stable isotopes is on the assessment of trace element bioavailablity
and pools sizes, such as iron (57Fe & ^Fe) and zinc (67Zn & 70Zn). The uptake of these
labelled micronutrients can be traced in vivo, which has been widely used as valuable tools
in measuring the effectiveness of supplementation or fortification trials in several developing
countries.

Stable isotopes emit no externally measurable radiation and their presence in excess of
natural levels is detectable only by changes in the ratio of minor isotope to major isotope.
Such ratio is measured by a isotope ratio mass spectrometer in which heavy and light forms
of the same molecule undergo separation and quantization. A purified sample of hydrogen
gas, carbon dioxide, or nitrogen is admitted through a highly-restricted opening into an ion
source under vacuum. The gas molecules are bombarded by a stream of electrons, whereby
they acquire a positive charge and are accelerated into a magnetic field. Here the ionised
gas molecules become segregated according to mass and strike individual collector plates.
So ions generate currents that are proportional to their numbers and enable their
quantization.

Other assessing-methods are recently developed (Emission spectrometer and Infrared
absorption measurement).
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Estimation of total energy expenditure:

Caloric expenditure varies individually and gets influence by different biorhythm. Therefore a
field assessment is necessary.

When doubly labelled water (2H2
18O) is administered to a subject, both isotopes mix with

body water and are eliminated in body fluids over a period of days. The turnover of body
water can be estimated from the daily measurements of H-2 concentration in urine or saliva
samples. When the samples are analysed for 0-18, the values will reflect a more rapid
excretion rate than that for H-2 (deuterium) because the O-18 is also incorporated into
exhaled carbon dioxide. The difference in excretion rates between O-18 and H-2 tracers thus
reflects the volume of carbon dioxide produced over the period of observation.This
parameter can be used to calculate the total energy expenditure of a subject.

Determination of lean body mass:

A tracer dose of water labelled with H-2 or 0-18 is administered and allowed to equilibrate
for 4 to 6 hours. The isotope concentration in saliva or urine will reflect the dilution
undergone by the isotope. When the lean body mass is calculated, the difference in body
weight is the amount of adipose (fatty) tissue.

A simple measure of overall nitrogen flux:

The N-flux balance stumbles in periods of stress, then the catabolic processes predominate
over synthetic processes and a negative balance is the result.

Whole body protein turnover is measured by administration of single oral dose of an amino
acid, or preferably a protein, labelled with N-15 [e.g. yeast grown in medium containing
(15NH4)SO4]. Urine is collected for 9 to 12 hours and the amounts of tracer N in urinary NH3

and in the urea are determined. These two values provide a reliable estimation of whole-
body protein turnover that is insensitive to changes in nonprotein-N metabolism.

Nutrient absorption and utilisation after diarrhoea:

Weaning infants often have periods of infection leading to diarrhoea, during these periods
nutrient intake is insufficient to maintain infant growth - regeneration of small intestinal
capacity is essential.

When rice labelled with C-13 (exposed to 13CO2 during periods of photosynthesis) is cooked
(rice water for rehydration) and fed, digestion and absorption of the starch can be detected
from the appearance of labelled 13CO2 in breath samples. The degree of malabsorption can
be estimated from the recovery of tracer carbon in total stool carbon (Klein P. et a!., IAEA
Bulletin, 4/1987).
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Application of isotope Techniques

Overview of selected isotope techniques in human nutrition studies

Technique
A) Radioisotope tracer study

B) Radioimmunoassay

C) Nuclear analytical techniques

D) Whole body counting

E) In vivo neutron activation analysis (NAA)
F) Stable isotope tracer study

Application
<

«

«

t

4

4

• Body composition (tritium labelled water)
• In vivo study of iron uptake and bioavailability (59Fe/55Fe)
• In vitro study of iron dialyzability (59Fe)
• Iron status (serum ferritin)
• Iodine status (T3, T4, TSH)
• Trace element content of foods, diets, and human tissues
» Body composition (DEXA-Dual Energy X-ray Absorptiometry)
• Body composition (lean body mass - 40K)
• Uptake, bioavailability of essential micronutrients (59Fe&65Zn)
• Body composition (total body nitrogen, calcium, etc.)
» Body composition & breast milk intake(deuterium labelled water)
• Substrate metabolism (13C and 15N labelled amino acids, fat)
• Energy expenditure (deuterium and 18O labelled water)
• Uptake and bioavailability of essential micronutrients

(Fe and vitamin A using appropriate stable isotopes)
» Bacterial colonisation (13C urea breath test)

CO



13.b. IAEA's activities in Nutrition

• CPRs (Co-ordinated Research Projects)
• TC (Technical Co-operation) Projects

(i) Co-ordinated Research Projects

Table 1: Current Co-ordinated Research Projects (CRP) for which funding is available

No.

A.1.

A.2.

A.3.

A.4.

A.5.

A.6.

Dates

1994-2000

1995-1999

1995-1999

1996-2000

1998-2001

1999-2001

Topic

Comparative International Studies of OSTEOPOROSIS Using Isotope
Techniques
[BRA, CAN, CHI, CPR, CRO, HUN, PHI, RUS, SIN, SAF, TUR]

Development and application of isotopic techniques in studies of
VITAMIN A nutrition.
[CPR, ISR, IND, PER, PHI, SAF, THA, USA (6x)j

Reference ASIAN MAN PROJECT Phase 2: Ingestion and organ content
of trace elements of importance in radiological protection.
[BGD, CPR, IND, INS, JPN, MAL, PAK, PHI, ROK, VIE]

Isotopic evaluations of maternal and child nutrition to help PREVENT

STUNTING.

[ARG, BRA, CHI, MEX, PAK, PER, VEN, UK]

Isotope-aided studies of nutritional factors associated with chronic and
DEGENERATIVE DISEASES DURING AGING.

[BRA, CHI, CPR, CUB, IND, JAM, MEX, NIR, NZE, UK, USA (2x)]

Use of isotopic techniques to examine the significance of INFECTION and
other insults IN EARLY CHILDHOOD to diarrhoeal morbidity,
mal-assimilation and failure to thrive.
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Table 2: Planned Co-ordinated Research Projects (CRP) for which funding is available

No.

B.1.

B.2.

B.3.

B.4.

B.5.

Dates

1998-2001

1998-2001

1999-2002

1999-2002

2000-2003

Topic

Isotope-aided studies of NUTRIENT INTERACTIONS in developing
country populations exposed to multiple nutritional deficiencies.

Isotopic evaluations in infant GROWTH MONITORING (in collaboration
with WHO'S Multicentre Growth Reference Study).

Development and validation of isotopic and complementary tools for
nutritional assessment of IRON status in developing country
populations.

Development and validation of isotopic and complementary tools for
nutritional assessment of ZINC status in developing country
populations.

Development and validation of isotopic and complementary tools for
nutritional assessment of household FOOD SECURITY in developing
country populations.

Table 3: Other possible CRPs which may be implemented if new extrabudgetary funding
becomes available

Dates

1999-2001

1999-2002

1999-2002

1999-2002

2000-2003

2000-2003

Topic

Health promotion for ADOLESCENT GIRLS in transitional populations in East
Asia and the Pacific.

Assessment of micronutrient requirements using IMMUNE FUNCTION as an
outcome indicator.

SEASONAL EFFECTS on nutritional status in men and women in subsistence
economies.

Use of isotopic and nuclear techniques to measure true BODY COMPOSITION

and its relation to simple anthropometric, DEXA and other indices of body
composition in different ethnic groups.

NUTRITION AND POLLUTION INTERACTIONS using isotopic and nuclear
techniques.
Use of isotopic techniques to study nutrient assimilation and metabolism, and
body wasting in HIV.
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Table 4: Objectives and Impact

A.1.

A.2.

A.3.

A.4.

A.5.

A.6.

B.1.

B.2.

B.3.

B.4.

B.5.

DEXA, neutron activation analysis of skeletal calcium, and calcium metabolic studies using radioactive and stable isotopes are the main nuclear
techniques used. Marked differences in Bone Mass Density (BMD) were shown across the counties studied. BMD is influenced by parameters
such as gender, age, weight, lifestyle (diet), and hormone differences.
To develop and validate stable isotope methods for measuring vitamin A stores in children and mothers. Results showed a positive effect of
intervention on plasma carotenoids and vitamin A level and some improvement in liver vitamin A stores, however, a conclusive evidence that
isotope techniques for measuring vitamin A stores significantly enhance information on status was not achieved.
Decisions regarding proper actions to be taken to assure proper radiological protection needs knowledge on anatomical, physiological and
metabolic characteristics and information regarding dietary factors.
Studies measuring breast milk intake and infant growth using dilution and kinetics methods are underway in Latin America. Research projects
look at the impact of iron and vitamin A status, complementary foods, smoking and poor socio-economic conditions on breast mil production and
infant growth and development.
Developing countries in rapid nutrition transition and economic development face the consequences of both nutritional excesses and deficits,
increasing the incidence on chronic degenerative diseases. Studies using nuclear and isotopic techniques to define the magnitude of the
NIDDMVobesity and to describe the physiological and biochemical mechanisms involved are underway
To use 13C-labelled substrates to examine causes (Helicobacter pylori) and consequences of diarrhoeal disease in infants and children tests.
Standardised protocols for 13C-labelled substrate breath will be developed. Research outcomes will define the magnitude of infection in
developing countries and its impact on nutrient assimilation and nutritional status of vulnerable groups.
This CRP addresses the need to develop effective strategies to combat micro-nutrient malnutrition in developing countries focusing primarily on
Fe and Zn deficiencies and the potential deficiencies of other micro-nutrients (e.g. Se, Vitamin A, folic acid). The objective is to transfer nuclear
and isotopic tracer methods to evaluate micro-nutrient interactions by non-invasively measuring stores and balances.
To measure intake of major nutrients (protein and energy) from breast milk, and body composition in children from different parts of the world
using isotopic techniques. Data will be used to generate standards for growth from children in developing counties which are participants in the
WHO Growth Monitoring Programme.
To collaborate with UNICEF and WHO in designing an optimal (combination of) method(s) for measurements of iron status. RIA techniques and
absorption studies using iron isotopes to look at iron bioavailability in human subjects will be used in vulnerable population groups from
developing countries.
To collaborate with UNICEF in assessing the role of zinc as nutritional supplement, as well as to assess zinc requirements, bioavailability and
metabolism using isotopic techniques in developing countries. Results well be used to elaborate guidelines and nutrition programmes to prevent
zinc deficiency in vulnerable groups.
To validate the measurement of nutrient intake of individuals and families by comparison with isotopically derived estimates of energy output and
body composition changes.



(ii) Technical Co-operation Projects

Table 5: Current Technical Co-operation (TC) Projects in Nutrition

No.

1.

2.

3.

4.

5.

6.

7.

Dates

1999-2000

1999-2000

1999-2000

1999-2000

1999-2003

1999-2000

1997-2000

Topic

Micromineral Interaction in Vulnerable Groups
CHILE/7/008

Evaluation of Supplementary Infant Feeding Practices
ETHIOPIA/7/004

Breast Milk Trace Element Composition and Infant Growth
GHANA/6/011

Measuring the Effectiveness of Multinutrient Supplementation
REGIONAL ASIA/7/010 [CPR, INS, MAL, PAK, PHI, THA, VIE]

Isotopes for Evaluating Nutrition Intervention Programmes
REGIONAL LATIN AMERICA/7/008 [ARG, BRA, CHI, CUB, MEX]

Isotope Aided Evaluation of Community Programme
SENEGAL/7/003

Nuclear Techniques for Improvement of Nutrition & Diagnosis
SRi LANKA/7/004

COUNTRY

CHILE

CAMEROON

ETHIOPIA

GHANA

REGIONAL ASIA

LATIN AMERICA

SENEGAL

SIERRA LEONE

SRI LANKA

VENEZUELA

TARGETS UNDER SURVEY

IRON

O

©

©

©

©

©

©

©

ZINC

©

©

©

©

©

IODINE

©

©

©

BODY
COMPOSITION

©

0

©

ENERGY
EXPENDITURE

o
©

©

BREASTMILK
INTAKE

©

©

©

TOXIC
ELEMENTS

©

47



Table 6: Objectives and Impact

1.

2.

3.

4.

5.

6.

7.

CHILE
Interactions between essential [Zn & Fe] and toxic [Cd & Pb] minerals and their impact on growth and energy expenditure, as well as the effect of iron
supplementation on zinc absorption, are being investigated in pregnant women and children. Project outcomes will serve as a basis for improving
efficacy of national nutrition and environmental programmes.

ETHIOPIA
The relationship between mother's milk production and infant's growth rate, and the impact of supplementary feeding on infant's growth are being
studied. This information will be used to plan and implement nutrition intervention programmes for lactating mothers and infants.

GHANA
A pilot study to measure breast milk intake and infant growth using stable isotopes is underway. Project outcomes will serve to monitor the success of
nation-wide food supplementation programmes during pregnancy and lactation.

REGIONAL ASIA
Both in vitro and in vivo measurements of micro-nutrient bioavailability in traditional foods and fortified food products will be determined in order to
ensure efficacy of supplementation programs and nutrition intervention schemes in the region.

REGIONAL LATIN AMERICA
Implementation of validated isotopic techniques to evaluate nutrition intervention programmes, e.g., national supplementary feeding "take-home"
programmes, food assistance to pre-school children attending day care centers, and iron and zinc supplementation programmes in vulnerable
population groups will be carried out in the region.

SENEGAL
A pilot study using isotopic techniques to measure breast milk intake and infant growth demonstrated the indispensable role of nuclear methods under
field conditions. Haemoglobin status, Ca and P concentrations were also determined. Such activities continue in order to evaluate the nutritional impact
of a community nutrition programme on mothers and children.

SRI LANKA
An RIA laboratory for the diagnosis of iron deficiency has been set up in order to evaluate the effectiveness of the national iron fortification programme
to reduce iron deficiency anaemia in the Southern province of Sri Lanka.

4
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14. NAHRES Sub-programmes in Nutrition

Nutritional and Health Related
Environmental Studies:
Nutrition Sub-programmes

E4.30.04 isotope-Aided Studies of the
Bioavaiiability of IRON and ZINC from

Human Diets

£4,30.05 AppBcation of Stable isotope Tracer
to Studies of AMINO ACIDS, PROTEIN, and

ENERGY METABOLISM in Malnourished
Populations of Developing Countries

E4.30.06 Comparative Intemationai Studies of
OSTEOPOROSIS Using Isotope Techniques

E4.30.07 Development and AppBcation of tsotopic j
Techniques in Studies of VITAMIN A

E4.3O.08 Ingestion and Organ Content of Trace
Sements of importance in Radiological

Protection: ASIAN MAN Project

E4.30.09 isotopic Evaluation of Maternal and
Child Nutrition to Help Prevent

STUNTING

E4.30.1O Isotopic Evaluations in Intent GROWTH
Monitoring

(participants have to be finally selected) ,

E4.30.11 Application of Nuclear Techniques in
the Prevention of Degenerative Disease in

AGEING

CHfjLE (CHi/ftOOS)
Miaomineral interaction in Vulnerable Groups

UnSvefskSad de Chile, INTA

CAMEROON (CMRm002)
isotope Technique to Improve Maternal

and Gh3d Nutttiors
Centre -de Recherche en Alimentation

. ETHIOPIA (ETH/7/004)
Evaluation of Supplementary Infant

Feeding Practices
Health and Nutrition Research institute

GHANA (GHM6/011).
Breast MilK Trace Element Compositor) ami

Infent Growth
University or Ghana

REGIONAL ASiA {RAS/7/010)
Measuring the Effectiveness of Multinutrieni

REGIONAL LATIN AMERICA {RLA/7/003)
Isotopes for Evaluating Nutrition intervention

Programmes

SENEGAL (SENOT003)
isotope Aided Evaluation of Community

• . • Programme
• Unisf: Che^aiAnta OJop de Oakar

StSRRA LEONE (S1U7/002)
Use of isotopes in investSjating Micronutrient

Deficiencies
Connasig'ht Hospital -

. . SRI LANKA <SRL/7;O04}
- Nuclear Techniques for improvement of

Nutrition and Diagnosis

VENEZUELA <VEN/7/003)
Mutrifcnat Assessmerrt of 3-12 Year Old

Population of Vatera
Univ. de tos Andes
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CRPs in MLitrition

E4.30:04. isotope-ZMcteci Studies of the
Bioavailabiiity of ZRO3K and 5CI3WO from -Human Oiets

CSl-Mt E
"Bioavailability of iron from diets and fortified foods

used in iron fortification programmes in Chile"
Universidad de Chile

"Bioavailability of iron and zincfrom human diets"
National Institute of Nutrition

"Bioavailabilityof iron from Myanmar diets"
Nuclear Medicine Division

"Iron, zinc stnd selenium status of urban and rural
population in Pakistan"
BAQ.A.I Medical College

"Bioavailability of iron and zincfrom human diets
consumed in Peru"

Institute de Investigacion Nutritional

P H I l_IF»l=»IISBEEt
"Iron and Zinc absorption from weaning foods

prepared from germinated cereals and tegurnes"
!=ood stnd Nutrition Research Institute

POLAM3
"Bioavailability of iron and zincfrom human diets

consumed in Poland"
is/ledical Academ y

SFB
"Iron deficiencyanemia in Sri Lanka"
Departm entof Com m unity Med icine

"Iron availability from Venezuelan diets and iron
fortification"

Institute 'Veneaxslano de Investigactones Cienttficas

ThlrM Ft<=I
J t r » 2 B - s>oly -I I
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in Nutrition

E4.3O.OS .Application o fS tab le Isotope Tracer
-to Stud ies o f AJtXXZSTO -ACSTX^S, JKROJFJBBjaw; «*-n(d

JSJWESJKE-o-y JWCBS-̂ -AJB»<>XJrsaMr-!r» M a l n o u r i s h e d
Populations of Developing Countries

OAJNK3L-AJDBSI-I
"The effect of vegetable protein for refeeding

malnourished children recovering form shigellosis
Internat. Centre for Diarrhoea! Disease Research

BOLIVIA
"Effects of altitude on protein metabolism in

bolivian children"
Inst. Boliviano de Bioiogia de Altura

"Essential aminoacid metabolism in infected/
noninfected poorguatemalan children"

Hospital de Ojos y ORdos

11MDIA
"Subcl in ica l infect ion and oxidative toss o f body

protein in chi ldren"
John's Medical Col lege

.JAJMLAJO/X.
"The limits of adaptation of functional protein

synthesis to severe undernutrition"
University of the West Indies

MALAWI
"Protein metabolism in malnourished children

with Alri"
University of Malawi

"Synthetic rates of albumin in malnourished
children"

Instituto de Investigacion IM utritiona!

"Evaluation of protein Kinetics in recovering
children following a vaccination challenge"

Khan University

PHILIPPINES
"Protein requirem ent of Filipino children

consuming locai diets"
Food and Nutrition Research Institute

Mrart RCM
cct a«-ae noes

rr»ircfl R C M

(Incnp.)

i-axtiooes

NWHRBS-SO
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CRPs in Nutrition

E4.3O. O7 Development and Application of
isotopic Techniqaes in Studies of

- 4

CHINA
"Assessment of food based intervention of

vitamin A status in China"
Chinese Academy of Preventive Medicine

IIMD4A
"Determination of vitamin A and iron status in

pregnant m others and preschool children"
University of Kerala

ISRABL
"Effeot of a fortified edible sponge on vitamin A

status of ethiopian children"
Hebrew University of Jerusalem

PERU j
"Deuterated retlnol dilution technique to detect an J

increase in hepatic reserve of vitamin A" j
Institute de Investigacion Nutricional i

F>HUI_1F»I=>INES
"Use of stable isotopes in studies of vitarnin A

nutrition in the Philippines"
Nutrition Center of the Philippines

SOUTH /VFRIGA.
"Isotopic techniques in studies of vitamin Ain

women in South Africa"
University of Natal

TWAII_AJNO
"Impact of dietary vitam in A interventions on total

body stores in thai lactating women"
Mahidol University Sataya

First
O<SC 14-18 -»99S
San Frandsco

Socond
OctS-tOISGC

MsurytsmA. OSAi
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in rslutrition

E4.3O.O8 lr»gest»on and Organ ContentofTrace
Elements of importatance in Radiological

Protection : Reference AiSZ^AJsr JMCAJXr Project

OANCSI-
"Ingestion and orgon content of trace elements of

content importaoe in radiological protection"
Bangladesh Atomic Energy Com m iss ion

CHINA
'Ingestion strict organ contentoftraoe elements of

content imp>orts»ce in radiological protection"
institute of Radiation Medicine

INDIA
"Estimation of daily intake and organ content of

Gs. I. Sr. Th and «_l in Indian Population"
Bhabha Atomic Research Centre

— !

INDONESIA
•Ingestion and organ content of trace elements of

content importaoe in radiological protection"
National Atomic Energy Agency

.JAPAN
•Ingeslion and organ content of trace elements of

content importace in radiological protection"
National Institute of Radiological Science

KOREA
"Ingestion and organ content of trace elements of

content im portace in radiological protection"
Yonsei University

IVrtALAVSSIA
•Ingestion and o-rgan content of trace elements of

content importace in radiological protection"
University Kefc>angsaan

PAKISTAN
"Ingestion and organ content of trace elements of

content importace in radiological protection"
Pinstech

PHIUPPINES
••Ingestion and organ content of trace elements of

content importace in radiological protection"
Phil ippine Nuclear Research institute

"VIETNAIVI
•Ingestion sxr\<A org&tn content of trace elements of

cortt&n-t importace in radiological protection"
O. of Analytical Techniques and Env. f=tesearch

NAh«=!BS Ir.
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CRPs in Nutrition

E-4.3O.OS Isotopic Evaluation of Mat&rrt&i and
Child Nutrition to Help Preventing

ARGENTINA
"Bioavailatoitity of a new iron source in the

fortification of fluid cow milk"
Universidad de Buenos Aires

BRAZIL
"Trie use of trie isotope method to measure

breaslm ilk intake"
Universidade Federal de Pelotas

CHILE
"Smoking effects on milk's micronutrient content

and infant growth"
University of Chile

MEXICO
"Safeguarding nutritional status of adolescent

mothers"
Centro de Investigacion en Alimentacion

PAKISTAN
"Deuterium dilution method for measuring

breastrnilk intake"
Institute of Nuclear Science and Technology

PERU
'Deuterium oxide to measure breastmilk intakes f

in children aged 7-12 months"
Institutio de Investigacion Nutritional

VBMEZUELA
'Maternal nutrition status, breastmrlk production

and newborn growth and development"
Universidad de Carabobo

Firs* RCM

Santiago. Cfale
NAHRES-44

ROM
New OS-12 1999
Vienna .Austria
NAHRE&-48
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CRPs in Nutrition

E4.30.10 Isotopic Evaluations in Infant
GJRO WTJBT Ivion itp ri n g

BANGLADESH
"Breastmiik intake of Bangladeshi children

from 0-18 months"
Internal Centre for Diarrhoea! Disease Research

BRAZIL.
"Breastmrlk intake according to exclusivity of breast
feeding and to presence of lactation counseling"

Universidade Federal de Pelotas

CHILE
"Breastfeeding and growth in a group of selected

0 to 24 months infants"
University de Chile, INTA

PAKISTAN
"Breastmiik intake, energy metabolism growth and
body composition exclusively of breastfed infants"

Aga Khan University

UNITED KINGDOM
"Energy metabolism and body composition in

breast-fed infants"
Institute of Child Health

UNITED STATES OF AMERICA
"Breatmilk intake and body com position of infants

in the WHO nnulticentre growth reference study"
U n ive rs ity of C a fiforn ia
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CRPs in Nutrition

E4.3O.1 1 Application o
in the prevention of degenerative

diseases (obesity.non in-suiin dependent
diabetes and coronary heart diseases> in

BRA23L
"Effect of childhood malnutrition on the increase

of factors for obesity, NiODMand CHD"
Universidade Federal de Sao Paulo

_l
CHILE

"Fat and carbohydrates in the diets, its metabolic
contribution to obesity in Chilean women"

Universidaci de Chile

I

I CHINA
I "A ttiree-year follow-up study on risk factors for
I obesity and NIDDMin Chinese ageing population'

Chinese Academy of Preventive Medicine

CUBA
"Energy requirement and physical activity of
active elderly people in rural areas of Cuba"

Inst. de IMutricion e Higiene

INDIA
"Total body fat. proinflam m atory cytocines and

insulin resistance in Indian subjects"
K.E.M. Hospital Research Centre

JAMAICA
"Relative Contributions of Energy Expenditure

and Energy Intake to Weight Gain"
University of the West Indies

MEXICO
"Risk Factor for type 2 diabetes and

cardiovascular disease in Mexican adults'
Centro de Investigacion en Alimentacion

NIGERIA
"Application of nuclear techniques in the

prevention of degenerative diesease"
University of Ibadan

tFlnet RCM
IVh*/ 3-7" 199©

NAHRES-47
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E4.3O.12 of isotppic

t o

to
other instults

mtorfc»iclity\
to

"The us© of proBiotic foods as a corn ptomer»t of
the conventional antibiotic therapy"

Universidad d© Buenos Aires

;H
"Glutath ionine metabolism in Bangladeshi

children with increased small bowel permeability"
International Centre -for Diarrhoeal Disease

'Treatment of children wi«i HP infection and mal
absorption syndromes with probiotics"
Lab Oigestie-Absorptie E462,

"Trsatmentof children witrj HP infection and mstl-
absorption syndromes with probiotics"

Centre de Diagnostics et d'U rgences , Contonou

"Treatm ent of children witH M F=» infection and mal-
absorption syndromes with probiotics"

UniversltyofChile

CONGO
•Treatment of children witH MR infection sna mal

absorption syndromes \A/ith probiotics"
CHniques Universitaires, UtsJIKUM, Kingchasa

"Contamination by M F» measured bythe 13-C urea
breath test and nutritional status of children"

Institutio de Nutricion e Higiene de !os /klimentos

"HP infection Sn apparently healthy south
Indian children"

Saint John's Medical College, Bangalore

IMC3ONESIA
"Magnitude ofHP infection and its im pact in

m acro-nutrientassim ilation"
Nutrition Research Centre. Sosor

"Reiationship of HP infection to nutritional status of
children with chronic diarrohea"

Centro de tnvestigacion en Alimentacion <CI/\D>

colonization in infants and its relation to
childhood morbidity"

The /\ga Khan University. Karachi

'Treatmentofchildren \A/ith t-if^ infection and mal-
absorption syndromes virith probiotics"

C.H.U. Ale Dantec. OaKar
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NAHRES: Nutrition Sub-programme

FechR cal Co-cpera'ion Projecis in Nutn&oi

Regions! Projecis Country Projects

ASIA AMD PACIFIC (RAS/7/010)
MoasunriQ the Effectiveness of MuiSnutrient

Supplementation

mumes -—
.venuu —

HSI8P§BK :

-mmmn
REGJONWL LATJN AMERICA <RLA/?/OOS)

I .: isotopes for Evaluating Nutrition Jntervenson

CHILE <CHV7;007)
isotopes in Nutrition Studies
UraverSdad « Chile, IMTA

Mierorrineral Interaction in
CHIe. !NTA

CAMEROON <C«iEWA)02>
tsotope Teehnk5ue a> ferprove MatomaJ

ana ChikS Nutrition

f Supplementary snSare
Feedng Practices

Heattn art} Nutrition Research tnaStuW

OMMiA <GHA/6«M 1)
race EJemertt Osrrpostion arxs

University or Ghana

PERU (PSR/W003)
Nuclear Technique* to irrprove

tnst. Peruano dc Energia NucJear

SENEGAL (SENT7/002)
isotope Evatuatiefv of a Community

Univ. Oxswi Anta Oop de Oattaf

SENEGAL (SEN/W003)
Isotope Aided Svatuation of Community

Oniv. Chea* Anta Oiop OK Dakar

SCRRA LEONE (SH/7/002)
Use of sotopes m fiwestioatins Mferonutnent

DeSciencies

Nodew Toc*vikfu«ifor Improvement e
NuSriSon and Dias^iO^s.
Atorrtc Encfsjy Authority

Nu»«ion« Assessment ©f ̂  12 Year CHd

Uoiv, <fcs K» Ancle*

T?aB^r>9 Courses

RAF/7/002
f«otopc Techniques in

MADAGASCAR -

J

Samp3B>s, n and Data E

May 5-26. 1995

TraSnfno Course for La&n Amwica,
Lima, Peru

RAS/noio
i Isotope Techn, ApjStcsttioo HI Human r&;t«ion

April 19-30.1938

RftF/0/011
| Nat Trainino: Ute of isotope Tecnnkiues in Human Nutr.
1 Cairo. EswX

SeptemBerOarjber. 1999
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TC Projects in Nutrition

Regional Projects

ASIA AND PACIFIC (RAS/7/010)
Measuring the Effectiveness of Muitinutrient

Supplementation

I CHINA |

. MALAYSIA |

^ PHILIPPINES \

! VIETNAM ?

J INDONESIA |

! PAKISTAN ,
A'

f THAILAND |

REGIONAL LATIN AMERICA (RLA/7/008)
Isotopes for Evaluating Nutrition Intervention

Programmes

I ARGENTINA
$

! CHILE

j MEXICO

! ' BRAZIL j

[ CUBA :
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T~O F^roj^ots in ISiuitrition

Country

CHILE <OHII/7r/007r)
Isotopes In Nutrition Studies
Universidad de Chile, INT A

CHILE <CHI/7VOO8>
IVHororninerat Interaction in Vulnerable Groups

Universidad de Chile, INT A

C/MVIEROON <CIS/IR/7YOO:2)
isotope Technique to Improve Maternal

and Child Nutrition
Centre de Recherche en Alimentation

ETHIOPIA (ETH/7/OO4)
Evaluation of Supplementary infant

Feeding Practices
Health and Nutrition Research Institute

GHANA (GHA/6/O1 1 )
Breast Ml ilk: "Trace Element Compostion strid

Infant Growth
University or Ghana

PERU (PER/7/OO3)
Nuclear Techniques to Improve

Child Nutrition
Inst. Peruano de Energia Nuclear

SENEGAL. (SEN/7/OO2)
Isotope Evaluation of a Community

Nutrition Programme
Univ. Oheilch Ajrtta Diop de Dakar

SENEGAL (SEN/7/OO3)
Isotope Aided Evaluation of Community

Prog ramrvm&
LJniv. Cheikh /\ntsi Diop de DaRar

L.EONE <3ll_/7>/OO2)
Use of Isotopes in Investigating Micronutrient

Defi ci e n ci ess
Connaught Hospital

SRI LANKA (SR1J7/OO4)
Nuclear Techniques for Improvement of

Nutrition &nnd Diagnosis
Atomic Energy /Authority

VENEZUELA (VEN/7/OO3)
| Nutritional Assessment of 3-"12 Year Old

Population of Valera
Univ. d& los Andes



Projects in Nutrition

'raining Courses

Isotope Techn iques in I—luman Nutrit ion
Addis .AJ=>at=>a, Ethiopia
November 1 — 1Q, 1

Sampling, Sample Preparation
Santiago,
M a y S-r2S, 1

J u n e :2-«* l u l y 1 ZZ , 1

Isotop *chn. Appl icat ion in
Bangkok , ~T~ha
/^pril I S-3O, I

umein Nutr.

CHINA

o-f Isotope Techn iques in I—luma
Cairo, Egypt

September/October, 1

n Nutr.
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NAHRES: Nutrition Sub-programmes
CRPs in Nutrition*

*Research contract holders only
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Befo

Afte

This malnourished child was successfidly
rehabilitated at the Institute de Investigation
Nutritional, Lima, Peru

Country

Chile
Cameroon
Ethiopia
Ghana

Regional Asia
Lacin America

Senegal
Sierra Leone
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