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INTRODUCTION

When industrialization and economic development occur there are substantial changes in
dietary habits and lifestyle. These can adversely affect health status and life expectancy.
Along with all these changes there is an increasingly sedentary lifestyle and presumably
reduced energy expenditure, ultimately leading to weight gain leading to obesity.

Obesity carries a higher incidence of chronic illness including non-insulin dependent diabetes
mellitus NIDDM), heart disease and cancer. A 1999 United Nations study found obesity in
all developing regions, and growing rapidly, even in countries where hunger exists. In China,
the number of overweight people jumped from less than IO percent to 15 percent in just three
years. In Brazil and Colombia, the figure hovers around 40 percent a level comparable to a
number of European countries. Even sub-Saharan Africa, where most of the world's hungry
live, is seeing an increase in obesity, especially among urban women. It is also believed that
early under-nutrition can be predisposing factor for the development of obesity in later life.

Although BMI provides a simple, convenient measurement of obesity, a more important
aspect of obesity is the regional distribution of excess body fat. Mortality and morbidity vary
with the distribution of body fat, with the highest risk linked to excessive abdominal fat
('central obesity'). Central obesity is related to a number of diseases, including cardiovascular
disease (CVD) and non-insulin dependent diabetes mellitus (NEDDM). NE:)DM has many
environment factors as well. For example, NIDDM is most prevalent in developed or
developing countries where it is associated with obesity. NIDDM accounts for 90 to 95
percent of diabetes and develops in adults over the age of 40 and is most common over the
age of 55.

In the developed countries, research using nuclear and isotopic techniques has been
substantially used to examine the physiological and biochemical mechanisms involved in
obesity-related diseases. In 1999, the IAEA started a Co-ordinated Research Project intended
to promote the use of these techniques in the developing world.

The purpose of this coordinated Research project (CRP) is to develop a multi-nation
collaboration in the use of nuclear and isotopic techniques to investigate the aetiology of
degenerative diseases in ageing. The countries participating in this CRP namely Brazil, Chile,
China, Cuba, India, Jamaica, Mexico and Nigeria are going through the epidemiological
transition with changes in life-style to approach those seen in developed nations.



The first Research co-ordination meeting (RCM) of this CRP was held in Vienna in 1999,
May 37. During this RCM a protocol was developed on the standardization of the methods
and techniques that will be used in the projects as highlighted in NAHRES-47. The RCM held
in Kingston, Jamaica, June 28, 2001 is the second one under this CRP.

UPDATING SPECIFIC RESEARCH OBJECTIVES

The objectives of the CRP remain the same as defined during the first RCM. Briefly, This
CRP was set up with the following objectives: (i) to promote the use of stable isotopic
techniques to document the extent of the problem of obesity/non-insulin dependent diabetes
mellitus (NIDDM) and (ii) to understand the determinants of obesity and non-insulin
dependent diabetes mellitus (NIDDM) in developing societies

The specific objectives of this CRP are:

• To define the magnitude of the obesity/ NIDDM problem in developing countries
• To identify vulnerable groups at high risk
• To describe the metabolic mechanisms involved

PROGRESS TO DATE

The group started discussing the design and plans of the studies which are summarized in
Table 1, appendix 3), followed by presentations of work carried out since the first RCM. The
progress noted was highly satisfactory.

A summary of the main findings as well as the pending work is presented in Table 2,
appendix 4).

In addition, further information on the objectives, methodology and the main results is
presented in Dr. Shetty and et. al report, appendix (5).

MAIN SCIENTIFIC FINDINGS (SEE ALSO APPENDIX 4 AND )

Brazil:

Hypothesis being tested was that living in shanty towns in the city of Sao Paulo, in Brazil
impairs growth and increases risk of stunting and that this stunting may be associated with
alterations in fat patterning, circulating hormones such as insulin and IGF-l as well a
alterations in plasma lipid profiles. 28 stunted children were compared to 30 normal children.
The main results that came out of this study are: (i) the stunted boys and girls demonstrated
delayed Tanner stages of pubertal development, (ii) they had lower systolic blood pressures
but higher diastolic blood pressures, (iii) alteration in insulin profile. It was concluded that the
environment in shanty towns impairs growth potential and that stunted children growing up in
that environment have abnormal Beta-cell function and lower fasting insulin and higher
insulin sensitivity.
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Mexico:

Studies on the risk factors for NIDDM and cardiovascular disease in 350 adults (males 
females) recruited from low and high income socioeconomic groups have shown that: (i) the
prevalence of obesity in this sample was 23.4%, (ii) subjects with abnormal glucose levels
had higher body weight, BNE, waist/hip ratio(W/H), % fat and blood pressure than
normoglycemic subjects. (iii) Subjects with high central adiposity had higher triglycerides and
lower HDL-cholesterol. And finally, (iv) Waist circumference, W/H, BNH showed the best
correlations with glycaemia status, blood lipids and insulin sensitivity.

Chile:

The effects of changes in dietary fatty acid composition on macronutrient oxidation were
studied in normal weight and 6 obese adult women aged between 30-45 years. The study
followed a cross-over design of one baseline measurement and two week periods of
supplementation with either canola oil or sunflower oil with washout in between followed by
the other oil. Results showed that (i) The intervention trial comparing sunflower oil with
canola showed significant modification of plasma fatty acid profiles depending on the oil
supplemented. (ii) there is no difference between controls and obese. (iii) the control subjects
had higher fat oxidation with sunflower compared to canola treatment. (iv) obese women
showed higher carbohydrate oxidation associated with greater insulin response during the
sunflower treatment.

China:

The objective of the study were to compare dietary intakes, physical activity patterns,
anthrometry and plasma insulin, leptin and lipid profile between normal weight, overweight,
and obese adults 152). The main results obtained are: (i) overweight and obese groups have
significantly greater BNH, waist, hip, waist/hip ratio, percent body fat than normal weight
group ii) their total energy and fat intakes were also greater than that in normal group (iii)
their energy expenditure was much lesser than that of normal group. (iv) the obese group had
significantly higher risk of hypertension and higher fasting insulin and leptin levels than
normal weight group.

Cuba:

The objective of the study was to investigate the energy requirements and physical activity
levels of active elderly adults 48) in rural areas in Cuba. The studied group showed 40%
have impaired glucose tolerance, 23% have hypertension. (ii) estimated total energy
expenditure (TEE) by doubly labelled water (DLW) and physical activity levels(PALs) were
much higher than that reported for similar groups in other studies (iii) PALs estimated from
questionnaires underestimated TEE and PALs measured by DLW method and (iv) Dietary
energy intakes were underestimated in I 1% for women and 55% for men compared to TEE
by DW

Nigeria:

A one year follow-up of a lean cohort (BNH 21-22 kg/m2) in Nigeria has shown: (i) increase
in body weight and BNE. (ii) increased body fat. (iii) increased prevalence of obesity and (iv)
increased level of fasting insulin and insulin-glucose ratio. The conclusions are that the
population is yet to reach the BNH threshold above which worsening of glycaemia status
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accompanies the increases in weight gain. A further follow-up over several years would be
required.

Jamaica:

A four year follow-up of 614 urban Jamaican adults showed: (i) the prevalence of impaired
glucose tolerance (IGT) and frank diabetes increased over the period of the study, (ii) lower
physical activity was significantly associated with poorer glucose tolerance (GT) status- (iii)
change in waist circumference predicted worsening status of GT in both men and women It
concluded that interventions to improve levels of physical activity are crucial to reduce the
burden of chronic diseases including obesity.

India:

This study investigated the relationships between total body fat, plasma pro-inflammatory
cytokines and their role in insulin resistance in Indians. Studies in Pune region in India in 3
different communities (rural, urban slum, urban middle class) showed that (i) prevalence of
obesity and central obesity progressively increase from rural to urban slims to urban middle
class (ii) this was reflected in increasing prevalence of diabetes, impaired glucose tolerance
and hypertension and plasma cholesterol and triglyceride levels, (iii) body fat percent was a
significant predictor of increasing cardiovascular risk in these population, central obesity
increased the risk further. In conclusion, measurement of body fat and its central distribution
by appropriate methods should form an essential part of further studies of insulin resistance
and cardiovascular risk in Indians.

New Zealand:

Comparison of characteristics of normoglycaemic young men aged 18-27 years of Maori,
Pacific Island and New Zealand European descent showed: (i) increase body fat and central
obesity were associated with measurements of glucose, insulin, lipids and leptin indicating an
increased risk of NIDDM, (ii) Central obesity was negatively associated with dietary fibre
intake, (iii) body fat content and distribution of body fat predict at young age risk of NEDDM
in all three ethnic groups.

MAIN CONCLUSIONS:

The following conclusions can be considered from the preliminary data emerging from
several investigations from participating countries:

• This CRP offered a unique opportunity for studying physical activity, body composition
in relation to insulin resistance and obesity risk in different countries using stable isotope
and other techniques to investigate physical activity patterns, energy expenditure and body
composition.

• This CRP provided also an opportunity to use standardised protocols for body
composition and physical activity measurements as risk factors for chronic diseases
(Obesity and NIDDM) in several developing countries despite variations in age, ethnicity
and geographic locations of the studied population.

• The preliminary results of this CRP confirm the increasing risk of obesity and NIDDM in
developing societies due to changes in diet and physical activity patterns and suggest that
total body fat and its topography are perhaps the most important predictors of the
evolution of insulin resistance syndrome.
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EXTENSION OF THE CRP

Because of the importance of this CRP in the global context, certain additional tasks were
identified by the participants for completion (Appendix. 4. The Scientific Secretary agreed to
request the 1AEA management for a one year extension so as to conclude the work by
December 2002.
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