PREFACE

Over the years, researchers and public health authorities throughout the world have sought to identify
food, nutritional or behavioural factors that are likely to play a role as either risk factors, or protective fac-
tors in the determinism of illness and health quality. Several studies developed on cellular, organ, healthy
and unhealthy subject, or population models have been carried out during the last 30 years. If, in several
cases, the existence of a link between “nutritional” exposure and certain illnesses cannot (for the moment)
be asserted by the available arguments, in other cases, on the contrary, the convergence of arguments is
such that a consensus can be reached.

The possible health benefits associated with a Mediterranean diet, based on epidemiological studies,
were raised more than 15 years ago. Thus, in relation to cardio-vascular conditions, the famous Keys inter-
national study (1986) on 16 cohorts, throughout 7 countries, highlighted a lower cholesterol level and a
lower cardio-vascular mortality rate in Mediterranean countries compared with countries in Northern
Europe and America. The prospective MONICA study (1994) has shown a lower incidence of coronary
conditions in the South of France and in the region of Barcelona (Catalonia, Spain). In relation to cancer,
descriptive studies of mortality or incidence rates have also found lower rates in Mediterranean countries,
notably in the case of colon cancer and breast cancer. Other conditions seem to benefit from food and
nutrients contained in Mediterranean diets: osteoporosis, cataract, deterioration in cognitive functions as
part of ageing. ... Finally, if one considers life expectancy beyond 65 years of age, 4 countries from
Southern Europe are grouped together just behind Sweden, which benefits from high social standards:
France, Greece, ltaly and Spain.

The EGEA International Conference, organised this year in the beautiful city of Perpignan, is taking
stock of the situation in relation to certain aspects of the health benefits associated with Mediterranean diet,
by specifically taking an interest in obesity and diabetes, which also constitute a major public health pro-
blem. The world’s best specialists, from mecanistic research to epidemiological studies, have pooled toge-
ther to paint a very comprehensive assessment of scientific knowledge in these domains, justifying the
recommended basis that provides, or will provide, the platform for developed nutritional policy in several
countries.

Above all, this Conference demonstrates that we now have at our disposal, a wealth of scientific data
highlighting the fact that Mediterranean diet constitutes a set of balanced practices and behaviours that are
very favourable to personal health, and which have the extraordinary advantage of associating health, plea-
sure and conviviality. A useful and superb model for public health managers !

Serge Hercberg

Directeur de I’'U557 Inserm « Epidémiologie de la Nutrition » (UMR Inserm/Inra/Cnam), et de I'Unité de
Surveillance et d’Epidémiologie Nutritionnelle (InVS/CNam), Paris, France.

Vice-Président du Comité Stratégique du Programme National Nutrition-Santé (PNNS).
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EUROPEAN COMMISSION
HEALTH & CONSUMER PROTECTION DIRECTORATE-GENERAL

Directorate C - Public Health and Risk Assessment
C4 - Health determinants

7779 services of the European Commission regret that — contrary to their earlier commitment — they will
not be able to participate in the International Conference “Health Benefits of the Mediterranean Diet” in
Perpignan.

In fact, the conference coincides with the evaluation exercise for the projects received under the 2nd call
for proposals of the Public Health Action Programme, and all Commission officials of the Public Health
Directorate have been requested to cancel any other commitments for that week.

We sincerely regret the inconvenience caused by this for the organisers and the participants of the conference.

We are convinced that the conference will yield significant results on the important issues of obesity and
type Il diabetes prevention, and wish all the participants successful work and a pleasant stay in Perpignan.

Wilfried Kamphausen
Deputy Head of Unit

Commission européenne, L-2920 Luxembourg. Telephone: (352) 43 01-1.
Office: IMO C5-89. Telephone: direct line (352) 43 01-32488. Fax: (352) 43 01-34975.

Internet:
Wilfried.Kamphausen@cec.eu.int
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9:50 French nutritional recommendations - A. Martin — France
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Philippe Vague (France)

Professor of Nutrition

Service de Nutrition-Endocrinologie-Maladies Métaboliques
CHU Timone

264, rue Saint-Pierre

13385 — MARSEILLE Cedex 05

Phone : (33) 04 91 38 75 72

Fax : (33) 04 91 38 65 99

pvague@ap-hm.fr

Biographical Sketch

MD, PhD.

P. VAGUE, Head of Department of Metabolic syndrome Nutrition-Endocrinology-Metabolic
Diseases at University Hospital of Timone in Marseille.

His current research activity relates mainly to the metabolic syndrome, Mediterranean diet, the
nutritional prevention of the complications of diabetes and the role sodium ATPase

potassium in diabetes.

Professor Vague was President of French language Association to study diabetes and

metabolic diseases, person in charge for the congress scientific program of the Diabetes
International Federation in 2003.

Recent publications

¢ Djemli-Shipkolye A, Raccah D, Pieroni G, Vague P, Coste TC, Gerbi A. Differential effect of

omega3 PUFA supplementations on Na,K-ATPase and Mg-ATPase activities :
possible role of the membrane omega6/omegag3 ratio. J Membr Biol. 2003 Jan
1;191(1):37-47.

¢ Vincent S, Planells R, Defoort C, Bernard MC, Gerber M, Prudhomme J, Vague P, Lairon D.

Genetic polymorphisms and lipoprotein responses to diets. Proc Nutr Soc. 2002 Nov;61(4):427-34.

e Vague P, Nguyen L. Rationale and methods for the estimation of insulin secretion in a

given patient: from research to clinical practice. Diabetes. 2002 Feb;51 Suppl 1:5240-4.

e Tsimaratos M, Coste TC, Djemli-Shipkolye A, Vague P, Pieroni G, Raccah D. Gamma-lino

lenic acid restores renal medullary thick ascending limb Na(+),K(+)-ATPase activity in
diabetic rats. J Nutr. 2001 Dec;131(12):3160-5.




Obesity and type Il diabetes prevention : What has been done ?
Where do we stand ?

Philippe VAGUE, Department of Nutrition-Endocrinology-Metabolic Diseases, University Hospital of Timone ,
Marseille
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Adam Drewnowski (USA)

Professor of Epidemiology

University of Washington

School of Public Health and Community Medicine
Box 353410

Nutritional Sciences

Raitt Hall 305¢ Seattle , WA 98195

Phone I: 206-543-8016

Fax : 206-685-1696
adamdrew@u.washington.edu

Biographical Sketch

¢ He obtained is PhD in Psychology at Rockefeller University in 1978

¢ Following postdoctoral training at the University of Toronto, he rejoined The Rockefeller
University as Assistant Professor in the Laboratory of Human Behavior and Metabolism and
became engaged in obesity research. He then moved to the University of Michigan, where he
became Professor of Public Health, Psychology, and Psychiatry and headed the Program in Human
Nutrition at the School of Public Health. He joined the University of Washington in 1998.

¢ In 1997, he was Chercheur Invité, Institut Scientifique et Technique de la Nutrition et
d’Alimentation, Conservatoire National des Arts et Métiers, Paris, France.

¢ Research interests are in taste and food preferences, dietary choices, studies on obesity and eating
disorders, new tools for assessing quality of the total diet, nutrition and cancer prevention.

¢ Dr. Drewnowski is the Director of the Nutritional Sciences Program. Since 2002 he is director of the
Center for Public Health Nutrition at the University of Washington.

Recent publications

* Replacing fats and sweets with vegetables and fruit — a question of cost.
Drewnowski A, Darmon N, Briend A. Am J Publ Health 2004 (in press).

e Drewnowski A, Specter SE. Poverty and obesity: diet quality, energy density and
energy costs. Am J Clin Nutr 2004 (in press).

¢ Liquid calories and the failure of satiety: how good is the evidence?
Almiron-Roig E, Chen Y, Drewnowski A. Obes Rev. 2003 Nov;4(4):201-12.

e Hunger, thirst, and energy intakes following consumption of caloric beverages.
Almiron-Roig E, Drewnowski A. Physiol Behav. 2003;79(4-5):767-73.

¢ Nutrition transition and global dietary trends.
Drewnowski A. Nutrition. 2000 Jul-Aug;16(7-8):486-7.




Global dietary trends and the nutrition transition

Adam Drewnowski, Center for Public Health Nutrition, University of Washington, Seattle

Trends in diets and lifestyles that result from economic development, globalization and trade have
a significant impact on population health. As incomes rise and societies become more urban, nations
enter different stages of what has been called the nutrition transition. Diets high in complex carbo-
hydrates are gradually replaced by more meat and dairy products, more refined grains, more added
sugars and added fats. As associated epidemiologic transition takes place as disease patterns shift
away from undernutrition and infectious disease toward higher rates of obesity, type 2 diabetes,
cardiovascular disease, and some types of cancer. The association between nutrition transition and
higher rates of childhood obesity is already a major a challenge to public health.

Whereas the term nutrition transition was initially reserved for developing countries, many of the
same trends are observed in the industrialized world. The observed dietary trends in the US can be
described as more calories, more refined grains, more added sugars, and more added fats. Of the
estimated 300 kcal/day increase in total dietary intakes between 1985 and 2000, 46% was accounted for
by refined grains, 24% by added sugars, 23% by added fats, and only 8% by vegetables and fruit.
Meat and dairy did not contribute to this increase and together declined by 1%. Although fruit
consumption did rise, the food supply provided only 1.4 servings of fruit and fruit juices per day. Of
this amount, half was accounted for by oranges, apples and bananas, while the consumption of
melons, berries, fresh grapes and other fruit remained low. Similarly, iceberg lettuce, potatoes (including
French fries and potato chips), and canned tomatoes accounted for half of all vegetable servings.
Dark-green leafy vegetables and deep yellow vegetables contributed only 0.4 servings per person per
day. In contrast, added sugars and added fats contributed 40% of energy in the US diet.

Dietary trends of Mediterranean nations show much local diversity. Following rapid economic
development, the cereals, grains and legumes of the traditional Spanish diet were replaced with more
meat, milk and dairy products and with substantially more fruit. Dairy and fruit intakes in Spain are
the highest in Europe as is the proportion of energy from fat. Almost as rich in fat, the French diet is
characterized by a higher consumption of dairy products, vegetables and fruit and by lower red meat
consumption, as compared to the US. Studies have shown that the French diet may also be more
varied.

Although global economic development has led to a higher standard of living, longevity and better
health, some negative consequences of the nutrition transition are beginning to be felt. That wealthier
nations spend a lower proportion of income on food is known as Engel’s law (see Figure 1). Refined
grains, added sugars and added fats are associated with lower diet costs. The World Health
Organization has voiced concern that shifting dietary patterns and growing consumption of energy-dense
added sugars and fats may contribute to the global obesity epidemic. Obesity and associated
chronic diseases are increasingly significant causes of disability and premature death in both
developing and newly developed countries. One weapon in the battle against obesity is a varied and
healthy diet.
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Figure1 :

Spending on at-home foods (% of consumption
expenditures) in relation to the per capita GDP (1993)
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Eveline Eschwege (France)

Senior Director of Research, Emeritus 2001

National Institute of Health and Medical Research (INSERM) U
258, Hopital Paul Brousse

16, avenue Paul Vaillant Couturier

Villejuif, France

ef.eschwege@wanadoo.fr
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Biographical Sketch

Dr. Eschwege received her medical training (1956-1965) and a subsequent degree in epidemiology
(1971). She has been responsible for courses in epidemiology, statistical methods, clinical trials and
diabetology at both the undergraduate and graduate levels.

She was former President of the European Study Group for the Epidemiology of Diabetes
(1987-90) and President of the International Diabetes Epidemiology Group (1988-91).

As a co-director of the WHO Collaborative Center on the Epidemiology of Diabetes since 1989 up
to 2000, she has made important contributions to the international work in diabetes epidemiology.
Dr. Eschwege was the Director of Unit 21, INSERM (1986-1998), dedicated to clinical and
epidemiological research on metabolism and life-style. She works now in the Unit 258, INSERM,
Cardiovascular and Metabolic Epidemiology.

Recent Publications

Eschwege E. The dysmetabolic syndrome, insulin resistance and increased cardiovascular
(CV) morbidity and mortality in type 2 diabetes: aetiological factors in the development of CV
complications. Diabetes Metab. 2003 Sep;29(4 Pt 2):6519-27.

Liebl A, Mata M, Eschwege E Evaluation of risk factors for development of complications in
Type Il diabetes in Europe. Diabetologia. 2002 Jul;45(7):S23-8.

Varroud-Vial M, Charpentier G, Vaur L, Attali JR, Balarac N, Cervantes P, Kleinebreil L, Levy-Marchal C,
Preiss P, Weisselberg C, Eschwege E. Effects of clinical audit on the quality of care in patients
with type 2 diabetes: results of the DIABEST pilot study. Diabetes Metab. 2001 Dec;27(6):666-74.
Eschwege E, Charles MA, Simon D, Thibult N, Balkau B. From policemen to policies: what is the
future for 2-h glucose? The Kelly West Lecture 2000. Diabetes Care 2001;24:1945-50.
Eschwege E, Charles MA, Simon D, Thibult N, Balkau B. Reproducibility of the diagnosis of
diabetes over a 30-month follow-up: the Paris Prospective Study. Diabetes Care.

2001 Nov;24(11):1941-4.




Obesity and diabetes : two multi-factorial diseases - Introduction

Eveline Eschwege, National institute of Health and Medical Research, Villejuif.
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Jacob C. Seidell (The Netherlands)

Professor of Nutrition and Health

Free University of Amsterdam

Faculty of Earth and Life Sciences and VU University Medical
Center (VUmc)

Van der Boechorststraat 7, 1081 BT Amsterdam

The Netherlands

Phone: INT-31-20-4446995

Jjaap.seidell@falw.vu.nl

Biographical Sketch

¢ He obtained his MSc (1983) and PhD (1986) at the Department of Human Nutrition at the
University of Wageningen, The Netherlands

¢ He was awarded a senior research fellowship by the Royal Academy of Arts and Sciences
(KNAW) for the period 1987-1991

* From 1992-2002 he was head of the Department for Chronic Diseases Epidemiology at the
National Institute for Public Health and the Environment in Bilthoven, The Netherlands

¢ His main research interest is in the role of life-style factors in the prevention of chronic
diseases but in particular the study of causes and consequences of obesity and body fat
distribution.

Recent Publications

¢ Seidell JC. Obesity, insulin resistance and diabetes--a worldwide epidemic. Br J Nutr.
2000;83 Suppl 1:S5-8.
¢ Visscher TL, Seidell JC, Molarius A, van der Kuip D, Hofman A, Witteman JC.
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The pandemic of obesity and type 2 diabetes

Jacob C. Seidell, Vrije Universiteit Amsterdam, Department of Nutrition and Health

Obesity is now commonly defined in adults as a BMI > 30 kg/m?. The prevalence of obesity
in established market economies (Europe, USA, Canada, Australia, etc) varies greatly but a weighed
estimate suggests an average prevalence in the order of 15-20%.

The prevalence in these countries generally shows increasing trends over time.

Obesity is also relatively common in Latin America but much less so in sub-Saharan Africa and
Asia where the majority of the world population lives. Nevertheless, obesity rates are increasing there
as well and, more importantly, rates of diabetes increase even faster particularly in Asian countries.
The risks of type 2 diabetes mellitus in these countries tend to increase sharply at levels of BMI generally
classified as acceptable in European and North American white people. There have been suggestions
to adopt specific classifications of obesity in Asians (e.g. BMI 23 for overweight and 26 kg/m?
for obesity) and this will greatly affect the prevalence estimates of obesity world-wide (currently at
about 250 million people). Particularly for health promotion purposes, BMI may be replaced by
classification based on waist circumference but also their specific classifications for different ethnic
groups may be necessary.

The number of diabetics has been projected to increase from 135 million in 1995 to 300 million in
2025. Much of this increase will be seen in Asia.

Both obesity and type 2 diabetes are common consequences of changing lifestyles (increased
sedentary lifestyles and increase energy density of diets). Both are potentially preventable through
life-style modification on a population level but this requires a coherent and multifaceted strategy.
Such strategies are not developed or implemented. These developments point toward the great
urgency for development of global and national plans for adequate prevention and management of
obesity and type 2 diabetes mellitus.

I NOISS3S

S9SeasIp [el1019.)-11|NW OM] : Sa1aqelp pue Alsago

29




30

André J. Scheen (Belgium)

Professor of Medicine

Faculty of Medicine

University of Liége, Belgium

Division of Diabetes, Nutrition & Metabolic Disorders
Department of Medicine

CHU Sart Tilman, Liege, B-4000, Belgium

Phone : +32 (0) 4 3667238

Fax : +32 (0) 4 3667068
andre.scheen@chu.ulg.ac.be

Biographical Sketch

e MD (1976), PhD (1991) — Faculty of Medicine, University of Liege.

e André J. SCHEEN is Professor of Medicine and of Clinical Pharmacology and Therapeutics at the
Faculty of Medicine of the University of Liege, Belgium.

¢ He is also the Head of the Diabetes, Nutrition and Metabolic Disorders Unit, of the Division of
General Internal Medicine and of the Clinical Pharmacology Unit, in the Department of
Medicine at the Centre Hospitalier Universitaire Sart Tilman, Liége, Belgium.

¢ His main research interests include the assessment of insulin secretion and insulin
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From obesity to type 2 diabetes : interplay between insulin resistance and
impaired insulin secretion

André J. Scheen, Division of Diabetes, Nutrition and Metabolic Disorders, Department of Medicine, CHU
Sart Tilman, Liege.

A majority (> 80 %) of individuals suffering from type 2 diabetes are obese. The adipose tissue,
especially intra-abdominal or visceral fat depot, plays a crucial role in the pathogenesis of the disease.
The interactions of non-esterified fatty acids (NEFA) with glucose metabolism are well known as high
NEFA levels contribute to enhance hepatic glucose output (exaggerated gluconeogenesis) and reduce
muscular glucose uptake (so-called Randle effect). In addition, the deleterious role of ectopic
triglyceride storage in the development of defective insulin action (muscles and liver) and insulin
secretion (B cells) has been recently emphasized. Thus, lipotoxicity may play an important role in
obese subjects, already at the initial stage of impaired glucose tolerance (IGT), while glucotoxicity
plays a further role when sustained hyperglycaemia occurs later on. The concepts of glucose and lipid
toxicity have important clinical and therapeutical implications.

Subjects with type 2 diabetes are characterized by both tissue insulin resistance and impaired
insulin secretion. The development of diabetes requires the presence of these two fundamental
defects, which disrupt the delicate balance by which insulin-target tissues communicate with the beta
cells and vice versa. Numerous observations underscore the important interplay between insulin
resistance and insulin secretion. Insulin resistance alone is, in most instances, insufficient to cause
overt glucose intolerance. Type 2 diabetes occurs as a late phenomenon in obese subjects and is
preceded by years of normal glucose tolerance or IGT. To observe the development of frank diabetes
mellitus, a defect in insulin secretion must be superimposed on insulin resistance, and numerous obser-
vations suggest that this beta-cell defect might be genetically determined and worsen because of
environmental factors.

Finally, the view of the adipocyte as a simply storage depot for fat is no longer tenable. Indeed, the
role of adipose tissue as an endocrine organ capable of secreting a number of so-called adipocytokines or
adipokines, is gaining appreciation. Indeed, besides NEFA, adipocytes secrete various cytokines,
among which leptin, TNF-q, resistin and adiponectin. In contrast to other adipocytokines, adiponectin is
characterized by lower (and not higher) circulating levels in presence of obesity. lts levels are reduced in
type 2 diabetes and a strong positive relationship between insulin sensitivity and adiponectin levels
has been described. Thus, low adiponectin levels could contribute to peripheral insulin resistance in
type 2 diabetes leading to the potential therapeutic option to augment secretion of (with thiazolidinediones)
or replace (with exogenous injection) adiponectin.

In conclusion, although the predominant paradigm used to explain the link between obesity and
type 2 diabetes is the portal/visceral hypothesis giving a key role in elevated NEFA concentrations,
two new emerging paradigms are the ectopic fat storage syndrome and the adipose tissue as endocrine
organ hypothesis. These two paradigms constitute the framework for the study of the interplay
between insulin resistance and beta-cell dysfunction in type 2 diabetes as well as between our
obesogenic environment and diabetes risk in the next decade. Even though we are not yet able to
pinpoint the primary defect in most patients with type 2 diabetes, there appears to be a counterproductive
interplay between beta-cell inadequacy and insulin resistance, which leads to a vicious circle that
perpetuates and aggravates the metabolic disorder. Based on our greater understanding of the
relative roles of insulin resistance and beta-cell dysfunction in type 2 diabetes, we can anticipate
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advances in the identification of genes contributing to the development of the disease as well as
approaches to the treatment and prevention of type 2 diabetes.
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Diet-genotype interactions in obesity development

Denis LAIRON, UMR-476 INSERM/1260 INRA, Human Nutrition and lipids. Faculty of medecine, Marseille

Obesity is nowadays considered as a worldwide epidemic syndrome. It is obvious that the rapid
and drastic changes in every-day way of life in industrialized countries as well as in favourised class
in cities of developing countries is a key determinant of such a modern syndrome. Changes in dietary
habits, especially in the ingestion of fats and rapidly digestible sugars, and reduced physical activity,
are the two main components determining such a recent trend. The most important nutrients are all
but differently involved in the regulation of appetite and dietary intake, fuel use and maintenance of
energy balance and finally storage as fat depot in adipose tissue.

Evidence from both genetic epidemiology and molecular epidemiology studies suggests that
genetic factors are involved in determining the susceptibility to gaining or loosing fat in response to
diet or the risk of developing some of the comorbidities generally observed in obese individuals (diabetes,
cardiovascular disease, cancers). Nevertheless, monogenic forms of obesity are very rare and in the
vast majority of cases, multigenic influences are involved.

Due to the lack of sufficient knowledge, the respective importance of genetic traits and dietary
habits is still controversial. Sounded information has been gained from studies performed in twin
pairs submitted to different environmental influences. Also comparison of responses to dietary
changes in various ethnic groups clearly illustrates the influence of the genetic background. The genetic
heritability of obesity is important and could amount up to 50%.

In more specific situations, it has been shown that groups of individuals with different well defined

genotypes (in general SNPs) for a given gene controlling the expression of a specific protein involved
in a key metabolic pathway, differently respond to dietary manipulations.
Nevertheless, up to now, a limited number of genes have been investigated for their role in the
development of obesity and the response of obesity phenotypes to changes in diet. Additional important
information is provided by animal models of diet-induced obesity that allow identification of new
positional candidate genes. The most recent obesity gene map indicates that there are more than 100
genes or marker loci that have the potential to influence obesity.

From data of genetic epidemiology, different models have been proposed to describe how genetic
factors could modulate the effects of dietary intake such as : a) genotype does not cause the disease
directly but increases the expression of the risk factor, b) the genotype exacerbates the effect of the risk
factor on the disease, c) the risk factor exacerbates the effect of the genotype and only the latter is
required for disease expression, d) both the genotype and the risk factor are required to raise the disease
risk level and e) the genotype and the risk factor each influence the risk of disease individually.

Recommended dietary intakes are the general basis for improving nutrition at the public health
level. Nevertheless, it is more and more evident that these policies assuming that all individuals
respond similarly to dietary intake or recommendation do not take into account the considerable
interindividual differences in responsiveness. The key challenge in the near future will be to try to identify
individuals or groups at high genetic risk and to adapt dietary recommendations to their specific
genetic susceptibility.
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Prevention of type 2 diabetes

Philippe VAGUE, Department of Nutrition-Endocrinology-Metabolic Diseases, University Hospital of Timone ,
Marseille

The prevalence of Type 2 Diabetes is increasing in conjunction with the sedentary nature of life and
obesity.

Indeed, long-term observation studies have shown that the risk of diabetes is inversely proportional
to the level of usual physical activity, and that endurance sports offer more protection. The maintaining
of a normal body weight is also a protective factor. In relation to diet, a low risk of diabetes is
associated with a diet of high fibre, high in polyunsaturated fatty acids, rich in vitamin E, and with
moderate consumption of alcohol and perhaps coffee.

Different prevention trials, three types, have taken place on this basis. The first type focuses on
modifying lifestyles in order to lose weight and to increase physical activity. In three studies of
populations at risk, the Da Qing study, the Finish DPS study and the American DPP study, the
diabetes conversion rate during the three or four years studied, had reduced by 50 % among the
group where lifestyle changes have occured. The second type uses anti-diabetic medication to reduce
insulin resistance: metformin or troglitazone. Here also, the risk of diabetes occurring has also been
reduced. Another medication, which reduces postprandial hyperglycemia, acarbose, has been used
in the Stop NIDDM trials with beneficial effects. The third type uses medication that is not anti-diabetic,
and the occurrence of diabetes is reduced with anti-obesity medication, which facilitates weight loss,
or with renin angiotensin system inhibitors.

A certain number of trials are currently ongoing.
These trials and their results may suggest that :

- The majority of trials aim to reduce insulin resistance by preventing weight gain and by
increasing physical exercise and indeed, as the two determining factors in the progression of
Type 2 Diabetes are the fragile capacity of insulation secretion and the increase in insulin
requirements due to insulin resistance, we are currently only capable of working on the second
determining factor. One will also note that effectiveness is even greater when the risk is high.
Lifestyle changes, even if only minor, appear to be very effective. Thus priority should be given
to lifestyle changes in the first instance, and medication should be kept for high-risk subjects.
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Diet and Lifestyle in Relation to Obesity Lessons from Observational
Cohort Studies

Tobias Pischon, Department of Nutrition and Epidemiology, Harvard School of Public Health, Boston.

Obesity is a risk factor for several chronic diseases and a major public health problem in most
countries throughout the world. About two thirds of adults in the United States are overweight
(BMI >25 kg/m?) and one third obese (BMI >30 kg/m?). The Center for Disease Control (CDC) recently
announced that obesity, second only to smoking in causes of death, costs the United States over
$115 billion dollars yearly. On a simplistic level obesity is an imbalance of energy intake and energy
expenditure. However, this imbalance is likely a complex interaction between genetic factors and
environmental exposures such as lifestyle and dietary choices. Whereas genetic factors may influence
which individuals within a population will develop excessive adiposity, diet and lifestyle factors clearly
make critical contributions to the present high rates of obesity. Epidemiologic studies have shown
that poor diet and physical inactivity are major determinants of overweight and obesity and there is
consensus that increased energy intake contributes significantly to the growing prevalence of obesity.
Although the percentage of energy from fat has decreased over the last several decades within the
US, absolute intakes of carbohydrate and fat have increased. Epidemiologic cohort studies suggest
that among macronutrients, high intakes of refined processed carbohydrates and trans fats, and
among lifestyle factors lack of leisure time physical activity and increasing time of watching television
are associated with significant weight and waist gain. Although the association between excess body
weight and chronic disease incidence is well established, the mechanisms underlying this relationship
are only partly understood. Recent studies suggest that the adipose tissue is actively involved in a
network of endocrine, paracrine, and autocrine signals. Thus, adipose-derived cytokines and
hormones, such as leptin, tumor necrosis factor-a, and adiponectin, have been shown to be
implicated in the pathophysiology of obesity-related chronic diseases, like type 2-diabetes and
coronary heart disease. Current research aims to examine the influence of genetic factors, lifestyle,
and diet on these mediators to help gain a better understanding of the pathophysiology of obesity
and its co-morbidities, and to find strategies for prevention and treatment.
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Mediterranean diet, fruits, vegetables, body-weight management and
obesity prevention - Introduction

Ambroise Martin, Direction of risk assessment for nutrition and food safety, French Food Safety Agency,
Maisons-Alfort
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The role of dietary lipids in obesity and health

Antonia Trichopoulou and Baibas N., WHO Collaborating Centre for Nutrition, Medical School, University of
Athens.

The rise in obesity had reached epidemic proportions. It is not limited to any one country, or group
of developed countries, but has escalated into a world problem. The basis for seeking solutions is
that if current dietary guidance policies and messages had been successful, there would have been
no surge in world obesity. As a result, new directions in dietary guidance policies are needed.

Dietary guidelines have been widely perceived as indicating that total fat should be reduced. Total
fat however, is not a very useful term, because fats and oils are distinct categories in the broad group
of lipids. For southern Europe fat means mainly olive ail, although for north and central Europe the
world fat is associated with animal fat. By recommending “fat” reduction, we may have had, as a
result, a reduction of olive oil consumption in southern Europe and a concomitant reduction of
vegetable intake (vegetables are consumed as salads as well as main dishes cooked in olive oil). For
this reason it has been advocated that the term «fat» should be replaced by the term «dietary lipids»
which comprise both fats and oils. It is realized that for the North America and north and central
European consumer, the term “fat” identifies animal fat, but for a document which addresses all
people, including Europeans, subtle linguistic changes may have serious unintended consequences.

During the last 20 years, there has been an accumulation of scientific evidence about the different
role of different types of “fat” and carbohydrates, on health and disease. The debate is still open, but
cannot be ignored. Reducing “fat” intake and replacing it by carbohydrates might lead to the intake
of a lot of starch which tends to increase post -prandial huperglycaemia and its cascade of metabolic
consequences. Another argument allegedly supporting “low fat” intake is that fat is conducive to
obesity. For several decades it has been recommended that a healthy diet provides less than 30 %
of total energy from lipids. Two schools of thought have expressed different views about the optimal
level of overall lipid intake. It has been found that the proportion of lipids and carbohydrate in a fully
-controlled energy-restricted diet does not materially affect weight loss and there are no conclusive
findings from controlled studies on the appropriate amount of fat in the diet for long-term weight
reduction and maintenance. It has been indicated that reduction of percent of energy from fat causes
a small, short-term reduction in body weight but the data do not support superiority of low fat diets
for weight loss in long term trials. Thus, additional research is needed in larger cohorts including
multi-ethnic populations for extended periods of time'.

Energy intake has occasionally been perceived by the public as adversely affecting health. In reality,
when body mass index (BMI) is adjusted for, higher energy intake is associated with lower cardiovascular
and total mortality — because, in this instance, energy intake equals energy expenditure, which is partially
determined by physical activity. In fact, it is physical inactivity and obesity that adversely affect health,
the former by increasing the risk of cardiovascular diseases, osteoporosis, colorectal cancer and
possibly other forms of cancer, and the latter by increasing the risk of non-insulin depended diabetes
mellitus, hypertension and dislipidaemias. Obesity is primarily a disorder of energy balance, rather
than a consequence of “fat” intake. For the prevention of coronary heart disease the guidelines should
emphasize reduction of saturated fat and for the prevention of obesity reduction of total energy intake.
In both instances, and in several others, a central recommendation is to increase physical activity.
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The evidence for the adverse health effects of dietary “fat” does not apply to olive oil and perhaps
other types of plant oils. It appears that consumption of olive oil in conjunction with vegetables can
convey a substantial degree of protection against a wide range of chronic diseases. The consumption of
raw, steamed or boiled vegetables is not very attractive, especially if an objective of 300 g daily intake
is to be met. It has been shown in Spain and Greece that consumers of large quantities of olive oil
have low saturated fat intake and high consumption of vegetables and legumes?. In any case, special
emphasis should be given to the specific properties of various types of fat and oils and on how these
should affect the recommended quantities.

Other studies suggest that insulin resistance was significantly less in people who used olive oil
compared to those who used sunflower o0il’. In another study a genomic explanation was considered
for the benefits of the Mediterranean diet. This perspective invokes the influence of fatty acids on
hormonal signaling events by modifying membrane lipid composition, and their direct influence on
the molecular events that govern gene expression®.

The Mediterranean diet could offer a healthy alternative approach to low animal fat diet. Moreover
its expanded range of options could promote adherence, particularly over the long term. Thus, the
intense focus on total fat intake may have distracted people from lifestyle changes that can have real
benefit.
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Fruits, vegetables and body-weight management

Beth Carlton-Tohill , Centers for Disease Control and Prevention, Division of Nutrition and Physical Activity,
Atlanta.

Several laboratory and clinical interventions have shown that consumption of fruits and vegetables
affects satiety, food intake and body weight. Both fruits and vegetables are usually low in fat content
and energy density (kcal/g) and high in water and dietary fiber. Adding fruits and vegetables to the
diet can reduce overall energy density and allow consumption of satisfying portions while reducing
calories. All of these properties can contribute to increased satiety and reduced food intake which may
be beneficial for weight management.

Studies directly testing the effects of fruits and vegetables on satiety confirm findings from more
basic research that the high fiber and water content and low energy density of these foods may promote
satiety as measured by ratings of hunger and fullness. Studies in which the energy density of the diet
was reduced by adding vegetables and fruits found that participants consumed a consistent amount
of food per day. Because the energy density was lower, there was a spontaneous reduction in daily
energy intake. Two studies demonstrate that when people are provided a low—energy dense diet to
consume ad libitum, they spontaneously reduce their energy intake and lose weight. The increased
intake of fruits and vegetables, however, may have aided in hunger control because participants
could be satisfied with an amount of food similar to what they normally ate, while consuming less
energy.

Studies that advised subjects to increase fruits, vegetables, and juices, but did not advise subjects
on weight loss reported maintenance of body weight. The trials that combined advice to increase fruit
and vegetable intake and decrease dietary fat but did not prescribe weight loss found that most
participants maintained their body weight or spontaneously lost weight. Other trials show that
advice to increase consumption of fruits and vegetables is a beneficial component of a weight
management program. Interventions that increased consumption of fruits and vegetables and
reduced fat intake were associated with weight loss and maintenance of weight loss.

Interventions that advise an increase in fruit and vegetable consumption along with a reduction in
dietary fat show that even when there is no emphasis on body weight, some people spontaneously
lose weight and most maintain their weight. It is possible that having no limitations on intake of fruits
and vegetables enhances satiety and may help to avoid feelings of deprivation and hunger. More
consistent weight loss and maintenance is seen when advice to increase consumption of fruits and
vegetables is combined with advice to reduce intake of fat and energy.

It is also of interest to assess how the diet strategies shown to be effective in these trials apply in
free-living populations. Although there was a tendency to find higher body weight associated with
lower fruit and/or vegetable consumption among adult populations, the overall picture is not clear.
Some association between higher intakes of fruit and/or vegetables and a lower BMI or overweight
status have been reported in epidemiological studies. The direction and strength of the association
did not seem to vary by category of exposure (total fruits and vegetables, vegetables only, fruit only)
and was often found to be significant in one sex, but not the other.
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Although the data are limited, and many of the reviewed studies were not designed to specifically
test the effects of increased consumption of fruits and vegetables alone, these findings suggest that
fruits and vegetables may play an important role in weight management. These studies show that a
reduction in the energy density of the diet by the addition of fruits and vegetables, independent of
changes in fat content, is associated with decreased energy intake.
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The role of fruit and vegetables in the fight against obesity

C Rémésy and C Nicolle, National Institute of Agronomic Research, Unit of Metabolic Diseases and
Micronutrients, Theix.

In a mostly sedentary society, when satiation control is not playing its role any more, whether due
to insufficient digestive balast or to any other psychophysiological reasons, one of the main reasons
for excess weight is the consumption of food with a very high caloric density (lipids or purified
carbohydrates). Poor management of body weight is not only a matter of energy unbalance, it is also
linked to metabolic deviation and poor management of appetite. Where a person’s weight is stable,
the fat provisionally stored will be released within hours, days or weeks following their storage.
In contrast to this physiological control, which is thankfully effective for most individuals, certain
people store lipids stored which are subsequently never fully mobilised. Therefore, adipose areas
develop progressively due to the increase of the number of adipose cells (hyperplasia) and of
their hypertrophy, in order to provide an ever-growing storage area. Excess energy intake from early
childhood is generally linked to the development of obesity as an adult.

Everything takes place as if a series of unfavourable environmental conditions (sedentary way of
life, high availability of energy foods, loss of reference points in relation to consumption markers and
individual and social controls) has managed to disturb the physiological systems energy intake
control. One could believe that only people with genetic predisposition, and who are endowed with
storage genes, are likely to becoming obese in an environment that is favourable to this pathology.
Yet, according to a more pessimistic hypothesis, the human phenotype evolves, in the long-term,
towards a generalised state of excess weight in all the parts of the world where there is an abundance
of food energy and a highly sedentary way of life.

It is particularly important to prevent obesity, since, once this condition is established, physiopa-
thological deviation is very difficult to reverse.

Some eating habits and a less sedentary way of life can substantially facilitate the prevention of
this pathology. Monitoring lipids or developing low fat products is not enough to create conditions
that are favourable to the prevention of excess weight. Thus a series of more favourable environmental
conditions and appropriate eating habits must be encouraged.

The problem for a sedentary person is to dispose of a diet covering nutritional requirements with
a relatively low food intake. Under these conditions, it is understandable that food has to be of
better quality, and must have a stronger nutritional density, i.e. has to provide more essential
elements for a reduced calorie intake. Paradoxically, the contrary is actually happening, with many
consumers, in order to keep slim, neglecting food acknowledged to be heavy, such as cereal products,
wholemeal bread, pulses, potatoes, and consuming processed food which is often relatively fat and sweet,
and therefore with a low nutritional density.

A diet rich in relatively unprocessed plant products (and in particular fruit and vegetables)
completed with low fat animal food is well adapted to calorie intake control due to the satiation effect
of these diets and to their high level of micro-nutrients. However, the obese patient, often used to
consuming processed food, considers the adoption of a highly natural diet as a constraint and a
source of suffering. Finally, obesity prevention could be greatly facilitated through the development of
nutritional education and significant promotion of the benefits of fruit and vegetables.
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Indeed, these foods allow caloric density to be reduced while exerting many digestive and
metabolic effects that are favourable to both well being and health. Among digestive effects, their
favourable role on digestive motility, and on the maintenance of symbiotic fermentation, should be
cited. The development of lipogenesis requires a high insulin secretion (and therefore a high blood
sugar load) as well as a sufficient availability of fatty acids. A diet rich in fruit and vegetables,
inasmuch as these foods replace rapid carbohydrate intakes, is very efficient in the creation of a
favourable situation against lipogenesis stimulation (be careful not to serve vegetables with too much
lipids). In the long-term, complex plant products also enable the prevention of other physiological
disturbances that accompany excess weight: insulin resistance, high blood pressure and dyslipemia.
Fruit and vegetables, by their metabolic effects, facilitate food intake control as it has well been
proven that the consumption of rapid carbohydrates, and more particularly of sweet drinks, per-
turbed appetite control.

The efficiency of fruit and vegetable against excess weight is well established but difficulties still
remain for changing eating habits among high risks groups. Since prevention at an individual level
seems to have a limited impact, it would be important to set up collective prevention programmes to
facilitate the adoption of new eating habits by young people and those people who are most at risk.
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The relevance of potatoes as a source of complex carbohydrates
and potassium in a Mediterranean Diet

Christian Rémésy, Agnés Narcy et Laetitia Robert
Unité des Maladies Métaboliques et Micronutriments, INRA Clermont/Theix

In a time where fruit and vegetables benefits on health are recognised, the exact status of pota-
toes in the dietary balance remains rather ambiguous. Considered for a long time as a starchy food
without nutritional interest, potatoe consumption, as for bread, dramatically decreased during the last
decades.

Yet, potato, as for cereals, fruits, vegetables and leguminous seeds, is one of the source of com-
plex carbohydrates which participates in the balance of the Mediterranean diet. Contrary to cereal
products, often consumed too refined, potato can be consumed without significant micro-nutrients
loss, when cooking processes are adapted.

The health benefit of vegetables, essential to the supply of carbohydrates, depends on their nutri-
tional density and on their digestive and metabolic effects. As for white bread, potato can have a too
high glycaemic index when it is consumed as mashed potatoes with highly gelatinised starch.
Cooked with skin, potato can exhibit a good glycaemic index, all the more it is consumed into com-
plex meals. Potato is the adapted food for association with other foods. The richness of potato in
potassium organic acids confers on it alkalinising properties which can neutralise acidifying effects of
meats or other meat products rich in proteins. The richness in potassium of potato makes this food
useful to balance the potassium/sodium ratio in numerous meals. Yet, the control of the potas-
sium/sodium ratio is important to fight against hypertension. Potato also gained to be consumed in
association with vegetables, allowing to have balanced preparations on an energetic level and nutri-
ments density. The association potato/leguminous seeds is particularly balanced on the level of nutri-
tional needs satisfaction, and it is commonly used in numerous Mediterranean-type meals.

In conclusion, potato has a poor nutritional image because it is associated in some food typolo-
gies to unbalanced or monotonous behaviours. It has, in fact, a remarkable nutritional potential, in
particular when it is used with complementary foods, as in the case of the Mediterranean-type meal,
rich in fruit and vegetables, also well balanced in fatty acids.
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Prevention of obesity and type 2 diabetes in children - Introduction

MA CHARLES, INSERM unit 258, Villejuif.

In France, the prevalence of childhood overweight rose almost fivefold between1960 and 2000.
Recent estimates of the prevalences of overweight and obesity according to the new international
reference (1) are given in the following table

Study Year Age (yrs) N PREVALENCES
Overweight Obesity
INCA (2) | 1998-9 3-14 1018 11,6% 3,5%
OBEPI (3)| 2000 2-17 6084 10,9% 2,4%
INVS (4) 2000 7-9 1582 14,3% 3,8%

Although these estimates are still lower than the figure for childhood overweight in the United
States where it reached 25 % in the 1990s (5), the pace of progression is similar. The same phenomenon
is observed in many countries. The developing world is not spared, especially in urban areas (5).

Except for extreme cases, the health consequences of childhood overweight are clinically non apparent.
However several long term epidemiologic studies have documented that overweight children and
adolescents exhibit a significant risk of early mortality in adulthood. The current childhood obesity
epidemic may well have a profound impact on tomorrow’s life expectancy. A first sign is the emergence
in severely obese adolescents of type 2 diabetes, a disease considered until a few years as typical of
late adulthood.

As for adult obesity, the causes of the epidemic are plural and one can only speculate about the
relative contribution of changes in food intake, physical activity, development of sedentary activities,
widespread genetic predisposition.

To face this alarming situation, the only solution is prevention. Identifying the best preventive measures
is an urgent challenge. We need to learn from what has already been done, especially in the field of
cardiovascular prevention. We also need to consider that during its growth, the child goes through
different phases from in utero development to puberty and that, in each period, may correspond
different risk factors for obesity and therefore different preventive measures. While research to better
understand the factors promoting fat mass increase at each period of life is warranted, the time is
also ripe to engage preventive interventions based on today’s knowledge. However, recognizing the
complexity of the problem, we have to plan with each intervention a way to monitor and evaluate its
results both on the short and the long term.
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The emergence of type 2 diabetes in children and adolescents
as a consequence of the obesity epidemic in childhood

Anne Fagot-Campagna, Diabetes program coordinator, Department of Chronic Diseases and Injuries, Health
Surveillance Institute, Saint-Maurice.

The first case series describing children with type 2 diabetes were published 15 to 20 years ago
and involved only Native American and Canadian children [1]. Nowadays, while published series from
the U.S. include children from all ethnic groups, similar descriptions appear from Asia, the Middle
East, North Africa, and Western and Eastern Europe.

In the U.S., type 2 diabetes may represent about 8 to 45 % of diabetes cases currently diagnosed
in large U.S. pediatric centers and this variation may be explained by the inclusion of different age
and ethnic groups [1]. The highest prevalence is reported for Native Americans. Among Pima Indians
who undergo systematic screening, about 5% of all adolescents aged 15 to 19 were diagnosed with
type 2 diabetes between 1992 and 1996. In Manitoba, Canada, a screening program yielded a
prevalence of 3.6 % among Ojibway Indian girls aged 15 to 19 in 1997. A pediatric center from
Cincinnati, Ohio, reported an incidence of diagnosed type 2 diabetes of 7.2 per 100 000 children aged
10 to 19 in 1992.

High estimates are reported in Asia too. In Japan, a type 2 diabetes screening program yielded an
incidence rate of 13.9 per 100 000 children aged 12 to 15 in 1995. In Taiwan, a similar screening
program reported an incidence rate of 6.5 per 100 000 children aged 6 to 18 in 1999 [2]. It is
noteworthy that these estimates approach or exceed type 1 diabetes estimates in those countries.
So far in Europe, the figures look different as the disease is only now becoming noticeable. In the
U.K., a national survey of pediatric centers found that, among 15 255 children with diabetes aged less
than 16 years, 25 had type 2 diabetes (0.2% of the cases), while as many had a MODY form [3]. In
France, 333 diabetes cases diagnosed in a large Parisian pediatric referral center between 1993 and
1998 were reviewed: 8 suspicious cases were reported, among which 4 (1% of the cases) were
classic type 2 diabetes cases. The low European estimates are, however, likely to be underes-
timated, as type 2 diabetes may go unreported, undiagnosed, or misclassified as type 1, and is
likely to rise.

The emergence of type 2 diabetes in children parallels the epidemic of obesity that is rising in all
industrialized countries and more acutely in those undergoing rapid economic changes. In North
America, the emergence of type 2 diabetes in children followed a steeper increase in childhood
obesity documented during the period 1976-1991 [4]. A similar time trend was observed in Japan.
Among Pima Indian children, the documented increase in type 2 diabetes prevalence was formally
related to the increase in relative weight measured between 1967-1976 and 1987-1996. A similar
phenomenon may be happening in European countries, where the prevalence of childhood obesity is
rising while type 2 diabetes in children seems to have emerged more recently.

From a clinical perspective, children who have been diagnosed with type 2 diabetes are generally
overweight, have a strong family history of type 2 diabetes and often show signs of insulin resistance,
including acanthosis nigricans [1]. The majority belongs to ethnic groups with a high risk of type 2
diabetes. More girls than boys are diagnosed and the peak age is around 12 to 16 years. As follow-
up data become available, it is more and more evident that young adults who develop type 2 diabetes
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during childhood have a high prevalence of microvascular and macrovascular complications and
early mortality [5].

With the obesity epidemic occurring in several industrialized or industrializing countries, and type 2
diabetes in children emerging or increasing, urgent preventative measures are required. As in the
U.S., the recognition of type 2 diabetes in children as a current or potential public health problem may
help focus on the obesity epidemic and on preventative measures at the societal level.
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specialist of nutrition. Develop further clinical study activities for (functional) food
development.
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Overweight and obesity in an atherosclerosis prevention trial
starting in early childhood. The STRIP study.

Hanna Lagstrém, Research Centre of Applied and Preventive Cardiovascular Medicine, University of Turku.

Coronary heart disease is a major health problem in Western countries. The most important risk
factors of coronary heart disease (CHD) are hyperlipemia, obesity, hypertension, and smoking. The
first morphological changes of this disease are visible already in early childhood even if the
symptoms usually appear in middle age. Indeed, most of the risk factors of CHD are base on the way
of living. Thus, any counseling aiming to prevent this disease should start long before any harmful dietary
habits or way of living has been fastened. Life-style interventions are probably even more successful
if implemented at a time when life-style patterns are formed, i.e., in childhood (Chandra 1992,
American Academy of Pediatrics 1992).

Obesity in adulthood is strongly associated with a variety of serious diseases and an increased
overall mortality rate (World Health Organisation 2003). Recent data indicate an increase in the
prevalence of obesity even in school age children in western countries, and obese children tend to
become obese adults (Chinn and Rona 2001). The main aim of this study was to evaluate the impact
of individualized dietary counseling on e.g. growth during the first 11 years of life.

The STRIP study is a prospective randomized trial with onset in infancy aimed to reduce exposure
to atherosclerosis risk factors. The trial comprised 1062 children when launched at the age of 7
months in the beginning of 1990s, and at the age of 11 years 542 children still remain in the study
(Figure 1). After age of 7 months the intervention children (n=540) received biannually individualized
dietary counseling focused on reduction in saturated fat and increase in unsaturated fat. With control
group (n=522) dietary issues were discussed as in common Finnish health care. Growth was measu-
red once a year.

Figure 1. Flow-chart of the STRIP —trial.
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Serum cholesterol and LDL-cholesterol values of the intervention children have been significantly
below those of the controls. Dietary fat intake of the intervention children is dominated by poly- and
monounsaturated fats while the control children consume more saturated fats. These changes have
occurred without changes in the growth of neurological development of the children (Lagstrém et al.
1997, Rask-Nissila et al. 2000).

Through of the trial the mean heights, relative heights, weights and relative weights of the
intervention and control boys, and also of the intervention and control girls were closely similar. The
percentage of slim children was comparable in both groups. The percentage of overweight children
was continuously higher in the control than in the intervention group. At the age of 11 years about 20%
of control girls was classified as overweight and at same age 1.9 % of the intervention and 4.5% of the
control children were truly overweight (obese).

Most powerful protector of overweight was belonging to the intervention group. On the contrary,
increasing factors of overweight were child’s age and mothers BMI.

Energy intake was closely similar of normal and overweight children, but overweight girls got 30%
of daily energy intake of evening snacks. However, no differences were seen in the consumption of
soft drinks, sweets or fruits between the normal and overweight children. The intake of energy
yielding nutrients as percentage of energy did not differ between groups.

In conclusion, individualized dietary counseling seemed to decrease development of obesity in this
atherosclerosis prevention trial.
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Potential sensitive targets for the prevention of childhood obesity

Claudio Maffeis, Department of Pediatrics, University of Verona.

The reasons to prevent obesity in childhood are based on:

a. the enormity of the epidemic;

b. the evidence that treatment of obesity is ineffective in the long-term;

c. the persistence into adulthood;

d. the association with morbidity in childhood: cardiovascular risk factors, endocrine system
disorders, psychological, pulmonary, orthopaedic and gastrointestinal/hepatic complications;

e. the association with morbidity and mortality in adulthood;

f. public health and socio-economic demand.

Different cognitive approaches have been tested for obesity prevention in children. Most of them
were primarily education strategies focused on dietary education and physical activity promotion.
A recent review of these interventions suggests that currently there is limited quality data on the
effectiveness of obesity prevention programmes and as such no generalizable conclusions can be
drawn. The need for well-designed studies that examine a range of interventions remains a priority.
However, in spite of the modest experience accumulated on prevention of obesity, the size of the
epidemic necessitates to use the best information available to face the problem and start the
intervention.

Obesity is the result of the interaction between genetic, biological, psychological, socio-cultural,
and environmental factors. Several well defined risk factors of obesity have been detected and may
be proposed as sensitive target for intervention.

Age at risk

Critical periods of development for excessive weight gain in childhood have been identified :
intrauterine life, the first year of life and puberty.

Objects of prevention

The increasingly “obesogenic” environments are probably the main driving forces for the obesity
epidemic. Maternal/parental obesity, family and parental dynamics, low socio-economic state,
TV viewing, having a TV in the bedroom, advertising, machines that promote physical inactivity, lack
of safe places for physical activity, lack of consistent access to healthful food choices, etc. are
environmental risk factors of obesity. All these factors affect self-regulation of energy and nutrient
intake of the child, promoting a positive energy and fat balance and fat gain. Diet composition, energy
density of the diet, portion size, patterns of energy and nutrient intake, food availability, sedentary
lifestyle, etc. are the tools by which the risk factors of obesity promote obesity in the genetically
predisposed individuals. All of them are potential objects of intervention.

Families, schools, communities, health care services are the key settings for interventions.
Transport and infrastructure sector, media and food sector are the key macroenvironments for inter-
ventions.
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Identification of subjects at risk

High birth weight, rapid weight gain in the first months of life, maternal/parental obesity are important risk
factors of obesity that may contribute to identify a subgroup of subjects at higher risk. Growth para-
meters of all these children have to be monitored at least twice a year. Rate of excessive weight gain
relative to linear growth, detectable by changes in BMI percentile, allows to recognize overweight and
to address it before children are severely overweight or obese. Treatment intervention before obesity
has become severe is more successful (C.Maffeis, unpublished data).

Conclusion

Prevention of obesity in childhood is justified by the evidence that health habits acquired in childhood
tend to affect behaviour in adulthood and that nutrition and physical activity habits are associated
with behaviours that are useful to the health of the individual.

The development of new techniques for promoting changes of nutritional and physical activity
behaviour of the children is necessary.

Several barriers make difficult to build and apply obesity prevention programmes for children as
well as adults. The most important is the scarce awareness that obesity epidemic is a real threat for
the individual and the health care systems of the industrialized societies.
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Nutrition in Transition : Diet Quality and Diet Costs

Adam Drewnowski, Center for Public Health Nutrition, University of Washington, Seattle.

Highest rates of obesity in the US occur among population groups with highest poverty rates and
the least education. An analogous situation is observed in France and other countries of the European
Union. The link between obesity and low incomes may be mediated, in part, by the low cost of
energy-dense foods and reinforced by the high palatability of sugars and fats. The observed
inverse relationship between energy density of foods (MJ/kg) and energy cost ($/MJ) means that
diets high in refined grains, added sugars and added fats represent the lowest-cost option to the
consumer. Such diets are far more affordable than the recommended diets based on lean meats, fish,
fresh vegetables and fruit. Paradoxically, attempting to reduce diet costs may lead to the selection
of energy-dense foods, increased energy intakes and weight gain.

Evidence that energy diets are associated with lower diet costs is provided by analyses of the Val-
de-Marne data set, an observational study of 837 French adults. Dietary intakes were assessed using
a dietary history method and dietary energy density was calculated by dividing total energy by the
edible weight of foods consumed. Daily diet cost in Euros/d was estimated using mean national food
prices for 57 food items. The relationship between dietary energy density and diet cost at each level
of energy intake was examined in a regression model, adjusted for gender and age. Energy-dense
refined grains, fats and sweets provided energy at a lower cost than did lean meats vegetables and
fruit. Within each quintile of energy intake, diets of lower energy density were associated with higher
diet costs (see Figure 1). Each additional 100g of vegetables and fruit was associated with a net
increase in diet costs of 0.18-0.29 Euros/d.

Replacing fats and sweets with lean meats, low-fat dairy products and fresh vegetables and fruit
has become standard guidance for dietary change. However, studies show that healthier diets do, in
fact, cost more. If higher food costs represent a perceived (and very real) barrier to dietary change,
especially for lower-income families, then the ability to adopt healthier diets may have less to do with
motivation or nutrition knowledge than with household economic resources and the food environ-
ment. Obesity is America is, to a large extent, an economic issue.

Current approaches toward promoting healthier diets no longer emphasize individual behavior
change. As long as added sugars and fats remain cheaper and more convenient than nutrient-dense
vegetables and fruit, the battle against low-quality diets will be lost. Rather, the current emphasis is
on environmental and policy interventions that address accessibility and the affordability of foods.
There is a need for more studies on diet quality, dietary energy density and food costs on which to
base responsible nutrition interventions and policies for food assistance.
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Figure1: Relationship between energy density and energy costs for each quintile of energy intake (El).
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From overweight to obesity - Introduction

Michel Piperno, Department of Diabetology Endocrinology, Hospital of Perpignan.

Obesity, with its genetic predisposition, constitutes the greatest risk factor in relation to the
development of DS2.

When diabetes is diagnosed (according to usual diagnosis criteria), at least 30% of patients already
show degenerative complications, and pancreatic beta cell secretion is considered to be reduced by
half. Subsequently this deterioration continues in a continuous and inevitable manner to such an
extent that the patient becomes insulin dependant when the insulin-penia stage is reached per year
(UKPDS).

Any weight loss, even moderate, can reduce blood sugar risk among overweight patients.

Obesity is one of the factors that can be acted upon. Obesity treatment and prevention should
remain an essential preoccupation in the prevention of DS2 among high-risk subjects.
Indeed, as long as insulin resistance, an inherent factor in obesity, is well compensated by insulin
hypersecretion, blood sugar remains normal. As soon as beta cells can no longer sustain their
compensating hypersecretion, hyperglycaemia takes hold. Reducing insulin resistance slows down
conversion intolerance of ordinary glucose into DS2.
But first weight must be lost in order to overcome insulin resistance.
Several studies have shown the effectiveness of a change in lifestyle (diet with weight loss, physical
activity).

The recently published Xendos study is one of the most convincing studies, and it shows, in a very
precise manner that weight reduction prevents or delays the appearance of DS2.
Patients, whose average BMI exceeds 30Kg/M?, experience a reduction in their metabolic risk as
soon as they lose weight. Thus, a decrease of 7kg results in a reduction in the relative risk of DS (- 37%).

Thus, it appears essential that everything possible should be done to reduce obesity, knowing that
this path is strewn with difficulties. These difficulties can sometimes appear so difficult to overcome
that if one wishes to obtain effectiveness in the medium and long-term, an overall treatment
programme is required (medical, diet and psychological), in conjunction with physical activity.
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Overweight and obesity factors in a Mediterranean population

Mariette Gerber, Research Center in Cancerology INSERM-CRLC, Montpellier.

France is a country where the proportion of overweight and obesity is among the lowest among
European countries 2. Within France, women from Southern regions display the lowest percentage
of overweight and obesity (F. Clavel, personal communication). However a recent report on young
army recruits BMI showed that the prevalence of overweight and obesity was more rapidly increasing
in those from the Mediterranean regions ® compared with other French regions opening a debate on
the relevance of Mediterranean diet as nutritional model.

In this study, conducted in French Mediterranean and Southwest regions, we focused on socio-
economic and individual factors (diet and physical activity), and their potential relationship with over-
weight and obesity respectively using a cross-sectional analysis of socio-economic, life style and
nutritional characteristics of a representative population sample. 1169 subjects (578 women and 552
men), aged 30 to 77 years, were part of the MEDHEA study, a randomly recruited population sample
in Hérault and Tarn departements and Marseille and Toulouse cities *. A questionnaire elicited
information on anthropometric measurements, socio-economic factors, physical activity, tobacco
use, alcohol and food intakes. Non-parametric tests, multilinear regression and correspondence fac-
torial analyses (CFA) were used to estimate the association of the various factors with overweight and
obesity
Age, and education were associated with overweight in both genders, reproductive factors in women,
and tobacco use in men. Few dietary factors were identified (high energy intake and low intake of
carbohydrates), but all these variables explain little of the variation (18.5% in women and 14.6% in
men) (Table 1). The CFA further investigated the association of lifestyle and nutritional factors, giving
more weight to nutritional behaviour for overweight men and women. Obesity factors differed from
the overweight ones by being different in men and women, maybe related to psychological behaviour,
and fewer suggesting an insufficient coverage by the usual questionnaires.

Overweight and obesity appears as 2 different entities. Energy imbalance induced by various
lifestyle factors plays a major role in the development of overweight whereas obesity represents a
more complex entity where psychological and genetic factors difficult to assess may be more
important. General nutritional guidelines appear more adapted to prevention of overweight and indi-
vidual counselling to that of obesity.
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Table 1. Multiple regression models for BMI as the dependent variable and dietary factors and other

non-dietary factors as independent variables in women and men.

. ; . Physical
A Marital ki
ge Age at oc Carbohydrate | Marita Education Smoking Protein activity at | R

(years) | menarche (% of energy) | status status | (% of energy) work

11.4 2.1 0.9 1.9 2.2 18.5

Women

<0.0001| <0.0005 |<0.05 <0.0005 <0.0005

6.4 3.6 1.7 1.0 0.8 0.6 0.5 14.6

Men

<0.0001 <0.0001 <0.01 0.01 <0.05 <0.05 <0.10

Women Model: age (years), education (< high school degree, = high school degree), age at menarche,
parity, menopausal status (yes, no), oral contraceptive (yes, no), HRT (yes, no), fat % of energy, carbo-
hydrate % of energy, protein % of energy
Men. Model: age (years), education,(< high school degree, = high school degree), smoking status,
(current, ex-, no-smoker), marital status: yes, fat % of energy, carbohydrate % of energy, protein %
of energy, physical activity at work (MET), leisure physical activity (MET).
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From being overweight to obesity : what treatment(s) ?

Thierry Gibault, Hétel Dieu Hospital, Nutrition Department, Paris.

Obesity and excess weight are increasing constantly. In France, in 2003, the percentage of
overweight people was 30.3%, whereas this figure was only 28.5% in 1997. The figure in relation to
obesity is 11.3%, whereas it was only 8.2% in 1997 (Obépi data, 2003).

In practice, there is a continuum between weight gain, excess weight and obesity. Therefore it is
essential that individual precautions be taken to avoid weight gain, particularly in risky situations
(stopping smoking, ceasing physical activity, depression, medicinal treatment, pregnancy, gynaecological
surgery, changing lifestyles, psychological and social problems, ...) or among predisposed individuals
(family history, past history of weight gain, repetitive diets and fluctuations in weight, ...).

From a prevention perspective, a rapid weight gain of more than 5% of body weight should attract
attention. There is reason to search for the circumstances that trigger this condition and to correct
them. Treating obesity induced complications is also of paramount importance.

In the case of overweight people (BMI of between 25 and 29.9) who are not obese, treatment
relies, above all, on behavioural changes to achieve a balanced diet, to structure meal timetables, to
promote physical activity in daily life, or even to change lifestyle. The first objective could be weight
stability. However, in cases where there is a vascular risk factor, associated pathologies (hypertension,
diabetes, ...) or excess abdominal fat deposition (synonymous with insulin resistance), weight loss is
necessary and should be associated with the correction of vascular risk factors.

In the case of obese people (BMI greater than 30), the objectives are a moderate reduction in
weight (i.e. 10 to 15%) and weight stability in the long-term.

In all cases, treatment relies on slightly restrictive dietary measures (encouraging a balanced diet,
associating low energy density with high nutritional density, promoting vegetables, complex carbo-
hydrate food while insisting on a reduction in lipid intake). In the case of obesity, medicinal treatment
may be necessary. In the case of morbid obesity (BMI greater than 40) an eventual decision to undertake
surgery could by prescribed, in the event of failure of well managed medical treatment.

Finally, it is essential that there is consistency in follow-up and subsequent consultations, in order
to improve long-term weight prognosis.
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Dietician’s practice : what are the solutions?

Véronique Liegeois

Be it overweight, obesity, or just a simple desire to lose weight (with normal BMI), dieticians are
confronted with diverse requests and needs, all with the same purpose: to lose weight.

It should be highlighted that patients in urban areas are motivated, since they take the initiative to
consult and to pay their medical advice. Therefore, it is a voluntary initiative to change.

What do patients request ?

« Tangible results (loss of weight, improvement in biological parameters, reduction in pain experienced, ...)
* A diet that allows them to enjoy eating

* Solutions adapted to their lifestyle, to the pressures of everyday life, ...

¢ Long-term results

What are patients needs ?

The analysis of their actual requirements is sometimes out of step. Losing weight implies a real
change in lifestyle and behaviour, giving up certain habits and getting into others.
It is unrealistic to solely focus on a new diet mode: it also requires more exercise, stress management,
and the setting of reasonable and acceptable objectives.
The dietician can, through discussion and negotiation, encourage awareness and a review of objectives.

What are the solutions, from a diet point of view?

There is no miracle concerning diet, and moderate energy reduction remains the basis of diet control.
Current orientation is towards a balanced diet, without any draconian restrictions and always based
on lifestyle (staggered timetables, ...) and spontaneous dietary intake of patients (all patients are not
voracious).

In particular, the following is readjusted:

- Fresh fruit and vegetable intake: nearly always insufficient, especially in relation to fruit and

certain vegetables that are wrongly considered to be “too sweet” by many patients.

Their particularly low energy contribution, associated with an abundance of protective

micro-nutrients, make them pillars of low calorie diets.

- The quantity and quality of starchy foods: they are excessively consumed by certain patients, and

have, on the contrary, practically disappeared from the menu of other patients who panic at the

idea of eating carbohydrates.

- Control the intake of meat, fish and dairy products, which are essential for protein requirements.

- Better selection of fat sources in order to prevent cardiovascular disease.

- Reduce the occurrence of “empty calories” for the benefit of food with a high nutrition value.

- Maintain optimal body hydration.

- Maintain the so called “pleasure food” intake, in precise quantities and frequency,

determined for each patient (sweets, chocolate, alcohol, ...)

Above all, it is important to adopt a healthy diet, based on unprocessed and home-made foods, whenever
possible. Processed foods are easy to use and they can facilitate life, but their content should be
checked (they usually have a poor nutritional density and a high salt content).
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To help patients in losing weight, whether they are overweighed, obese or simply seeking to lose
a few kilos, is not fundamentally different: it is mainly accompanying a change
Therefore, one applies oneself to fighting preconceived ideas, to make patients aware of the impor-
tance of setting a hierarchy for their objectives, to help patients regain an acceptable weight and better
health, thanks to an adapted and pleasurable diet.
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e Miller AB, Altenburg HP, Bueno-De-Mesquita B,... Riboli E, . Fruits and vegetables and lung
cancer : Findings from the European prospective investigation into cancer and nutrition.
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Nutritional recommendations : from traditional Mediterranean diet to
modern lifestyle adaptations - Introduction

Elio Riboli, Unit of Nutrition and Cancer, IARC-WHO, Lyon.
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Biographical
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Director of the World Health Organization Collaborating Center for Nutrition at the Department of
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Grande Covian Award (2002) for her studies concerning the health effects of Mediterranean diet.
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¢ Antonia Trichopoulou’s research focuses on various aspects of nutrition and particularly issues
concerning the Mediterranean diet.
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¢ Trichopoulou A, Costakou T, Bamia C, Trichopoulos D. Adherence to a Mediterranean
diet and survival in a Greek population. N Engl J Med. 2003;348:2599-608

e Costacou T, Bamia C, Ferrari P, Riboli E, Trichopoulos D, Trichopoulou A.
Tracing the Mediterranean diet through principal components and cluster analyses in the
Greek population. Eur J Clin Nutr 2003; 57:1378-85

¢ Trichopoulou A, Gnardellis Ch, Lagiou A, Benetou V, Naska A, and Trichopoulos D.

Physical activity and energy intake selectively predict the waist-to-hip ratio in men but no in
women. Am J Clin Nutr 2001;74:574-578
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The traditional Mediterranean diet recommendations

Trichopoulou Antonia, WHO collaborating Centre for Nutrition, Medical School, University of Athens.

In several studies, which evaluated the information accumulated over the last three decades, it
became evident that the traditional Mediterranean diet meets several important criteria for a healthy
diet. Direct evidence in support of the beneficial properties of the Mediterranean diet has also
become available. The data were derived from studies which have used a diet score, devised a
priori on the basis of desirable key features of the traditional diet common in the Mediterranean
region 1,2,3,4,5. The desirable features (components of the Mediterranean diet) are the following.

e high olive oil consumption

¢ high consumption of legumes

¢ high consumption of unrefined cereals

¢ high consumption of fruits

¢ high consumption of vegetables

e regular consumption of fish

e moderate wine consumption during meals*

¢ moderate consumption of dairy products, mostly as cheese and yogourt
¢ low consumption of meat and meat products

An important question, however, has not been fully addressed: is the Mediterranean diet an integral
entity or the sum of identifiable components that could be separately considered?

The milestone studies launched by Keys in the 50s, were occasionally interpreted as indicating that
the Mediterraneans were privileged by having low rates of coronary heart disease, simply because
they consumed diets with low saturated fat content. The argument of several scientists from
Mediterranean countries, that the diet of their region is more than a low saturated fat diet and has
implications for diseases other than CHD, has received limited attention by the wider scientific
community. Olive oil and the Mediterranean dietary pattern as a whole remained in the shadow of
the polyunsaturated fat-cholesterol debate.

Ongoing research will help elucidate why particular foods in the Mediterranean diet have beneficial

effects, by pointing to additive or interactive effects of their constituent macronutrients and micronutrients,
with special consideration of the possible role of antioxidant phytochemicals.

* variable according to religious and traditional norms
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The healthy eating pyramid : Empirical assessments of validity

Walter C. Willett, Harvard School of Public Health, Boston.

During the twentieth century, enormous progress was achieved in the identification of essential
nutrients and the elimination of diseases specifically related to their deficiencies. Partly as a result of
these successes, chronic diseases such as cardiovascular disease, cancer, and neurodegenerative
conditions have become the dominant health concerns of most countries. International comparisons
and studies of migrants indicate that these conditions are to a great extent preventable, and the
identification of diets that could provide optimal health has become a major goal. Current dietary
advice, represented by the USDA Food Guide Pyramid, has emphasized restricting all forms of fat
and consuming large amounts of starch. Intake of fruits and vegetables and dairy products has been
encouraged, and no distinction has been made among red meat, fish, poultry, nuts, and legumes as
sources of protein. These recommendations appear inconsistent with metabolic studies that have
shown important distinctions among various types of fat and forms of carbohydrates. During the last
decade, large epidemiologic studies of diet and health have provided additional evidence that the
type of dietary fat is extremely important; trans fatty acids are related to elevated risks of coronary
heart disease and diabetes, and unsaturated fats are related to reduced risk when compared to
carbohydrate. Also, higher intakes of refined starch and sugar predict greater risk of these diseases,
whereas high-fiber cereal products are associated with lower risks. High intakes of fruits and
vegetables have important benefits, but these appear greater for cardiovascular disease than for
cancer. Many constituents of these foods likely contribute to reduced risks, and folic acid appears
to be particularly important.

Because of concerns that current dietary recommendations were misleading, we used a scoring
system developed by the USDA to measure adherence to the Food Guide Pyramid among over
100,000 men and women from whom we have repeatedly collected dietary data since the mid 1980's.
With up to 14 years of follow-up, we found that adherence was not associated with appreciably lower
over risk of major chronic disease. We therefore created an alternative index that emphasized healthy
forms of fat, whole grains, and fish, poultry, nuts, and legumes as protein sources. Using the same
population of men and women, we found that adherence to this alternative dietary index did predict
lower risk of major chronic disease, including a 30 to 40% lower probability of cardiovascular disease.
When combined with not smoking, regular physical activity, and avoidance of overweight, our data
indicate that these dietary choices could reduce rates of coronary heart disease by over 80%,
stroke by over 70%, type 2 diabetes by over 90%, and colon cancer by over 70%. While further
research is needed to refine our understanding of diet and health and provide more focused advice,
our present medical system fails to achieve the enormous improvements in health that can result from
realistic, moderate changes in diet and lifestyle.
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French Nutritional recommendations

Ambroise Martin, Direction of risk assessment for nutrition and food safety, French Food Safety
Agency, Maisons-Alforts.

The revision of French nutritional recommendations concerning macronutrients and micronutrients
has been published in 2001, in a full-length French version and a condensed English edition, after a
4-y work involving most of the French specialists. As demonstrated by comparative studies performed
by social scientists between France, Japan and USA, French people display a food culture based on
the pleasure of eating and on a global approach of a dietary pattern more than on a specific approach
based on nutrients. In this context, it was important to verify that the recommendations made on a
nutrient basis are coherent with more traditional dietary counselling or food-based dietary guidelines.

For this purpose, original works have been performed, using data from nationwide representative
dietary surveys (ASPCC and INCA surveys) :
- study of diet diversity : according to the diversity index set forth by USDA, a diet is
diversified if foods from 5 groups are consumed every day (meat-fish-eggs, milk and milk
products, fruit, vegetables, cereals and cereal products) ;
- simulation studies : using representative data on dietary habits, it was possible to
calculate the amounts - at the population level - of nutrients provided by following
recommendations made by dieticians on type and frequency of principal food
categories ;

- linear programming : these studies consist in the computerized building of diets
using a food database, taking into account prefixed constraints such as diversity,
portion size, respect of ANC and cost.
- study of consumer typologies : based on 44 food category consumption patterns,
obtained using statistical techniques such as principal component analysis, five
specific patterns have been obtained, leading to very different level of satisfaction
of nutrient requirements.

All these studies are convergent and demonstrate that meeting requirements is possible using
usual foods, by applying simple, food-based, recommendations of nutritionists. The satisfactory
nutritional status of the French population however must not mask, the obvious existence of groups
at risk of insufficient intakes and insufficiency diseases. Typology analysis is an interesting tool to
better characterise theses groups and define tools for correction.

Taken together, these studies constitute a part of the scientific basis for the development of the
National Nutrition-Health policy which has been launched at the beginning of the year 2001. This poli-
cy highlights 9 quantitative objectives for the general population, concerning foods (especially fruits
and vegetables), calcium, sugars, lipids, alcohol, three markers of nutritional status (blood cholesterol,
arterial pressure, Body mass index) and physical activities. Six strategic axes have been implemented
in various fields, including education and information, nutrition in the health care system, involvement
of the food industry, research and evaluation of the results of the policy.
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The Finnish recommendations and their application to prevention of
type 2 diabetes

Jaana Linstrém, Department of Epidemiology and Health promotion, National Public Health
Institute, Helsinki.

Type 2 diabetes mellitus is increasing worldwide, including Finland. Despite favourable changes in
the Finnish diet during the last decades, there is an upward trend in overweight and obesity. The intake
and energy proportion of fat has declined, but the absolute energy intake is in average higher than
energy need, which in the long run leads to accumulation of excess body fat. Hours spent in leisure-time
physical activities have increased, but also time spent physically inactive (watching TV, driving car,
working with computer) has increased, which add up to decreased total energy expenditure.
Increasing obesity and sedentary lifestyle have smoothed the way for the evident diabetes epidemic.

Until recently, it was not clear whether and to what extent type 2 diabetes might be prevented by
lifestyle modification in high-risk subjects. The Finnish Diabetes Prevention Study (DPS) is the first
individually randomised controlled clinical trial to test the feasibility and efficacy of such an intervention.
We randomly assigned 522 (172 men, 350 women) middle-aged (mean age 55 years), overweight
(mean body mass index 31 kg/m? subjects with impaired glucose tolerance either to the lifestyle
intervention or control group. Each subject in the intervention group received individualized dietary
counselling aimed at reducing weight and intake of total and saturated fat and increasing intake of
fibre and physical activity (1). The recommended diet was basically similar to the current recommendations
(balanced nutrient intake, balance between energy intake and expenditure, an increased proportion
of carbohydrates, a decreased intake of hard fat, moderate alcohol consumption) issued by the
National Nutritional Council for the whole population (2). An oral glucose tolerance test was performed
annually to detect incident cases of diabetes and to measure changes in metabolic parameters. The
mean (+ SD) weight reduction from base-line to year 1 and to year 3, respectively, was 4.5 + 5.0 kg
and 3.5 + 5.1 in the intervention group and 1.0 + 3.7 kg and 0.9 + 5.4 in the control group (P<0.001
between the groups). At the time of first analysis of the outcome data the mean duration of follow-up
was 3.2 years. The absolute risk of diabetes was 32/1000 person-years in the intervention group and
78/1000 person-years in the control group. The effect of the intervention was rapid: the difference in
incidence of diabetes between the groups was statistically significant already after two years. During
the trial the risk of diabetes was reduced by 58 %(P<0.001) in the intervention group compared with
that in the control group (3). The reduction in the incidence of diabetes was directly associated with
number and magnitude of lifestyle changes made. In conclusion, the DPS is the first controlled trial
demonstrating that type 2 diabetes can be prevented by changes in lifestyle in high-risk subjects.

A corresponding upward trend was seen 50 years ago in Finland in cardiovascular disease (CVD)
mortality, simultaneously with increasing wealth and changing lifestyle after the war. Thirty years ago
Finland had the highest CVD mortality in the world. Accumulating evidence of importance of lifestyle
risk factors for CVD evoked the launch of the North Karelia Project, a community-based program for
the prevention of CVD, in 1972. From 1972 to 1992, the mean serum cholesterol concentrations in
North Karelia province decreased from 6.78 to 5.90 mmol/l among men, and from 6.72 to 5.54 among
women. The decline in serum cholesterol concentration can be attributed to decreased intake of
saturated fats (from 21 to 16% of energy) and shift from boiled to filtered coffee. The reduction in
ischemic heart disease mortality was 55% among men and 68% among women, during the same
period (4). This encouraging experience shows that dietary changes are possible in community scale.
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The post-hoc analysis of the DPS results indicates that the intervention effect on diabetes risk was
the most efficient in subjects with lower initial body weight and blood glucose concentration.
Therefore, lifestyle guidance should be directed to people at early stage of diabetes development,
namely people with risk factors for diabetes, regardless of their blood glucose concentration. This
approach has already been adopted in Finland, where a nationwide programme for the prevention of
diabetes has been launched (5), as the first country in the world.
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Nutritional recommendations : population-wide or directed at high-
risk individuals ?

Pierre Meneton, Faculty of Medicine Broussais Hbtel Dieu, Paris.

During the past several years, many international and national organizations have emitted nutritional and
behavioral recommendations in an effort for tackling the growing epidemic of non-communicable diseases in
industrialized as well as developing countries. The nutritional recommendations insist on the necessity to act
on global dietary patterns by reducing consumption of processed fatty, salty and sugary foods and promoting
the intake of raw foods such as whole grains and fruits and vegetables. For implementing these recommendations,
the organizations urge the countries to adopt policies and programs directed at the entire population and not
only at the groups with highest risks (1). Although specific actions focusing on high-risk individuals can be
valuable, it appears that population-wide preventive strategies are the most cost-effective ways for decreasing
significantly the burden of chronic diseases. The reasons are well demonstrated and relatively simple to understand
but are still largely ignored among the general public, politicians and health practitioners.

It is first important to realize that the dose-responses characterizing the relationships between risk factors
and health outcomes are generally continuous and lack thresholds, suggesting that there is no rational for the
typical dichotomous categorization in “healthy” and “unhealthy” individuals (2). Following this line of thought, it
is obvious that the “deviant” minorities (e.g. hypertensive, hypercholesterolaemic or obese individuals) who are
considered to be at high risk are only part of a risk continuum, rather than distinct groups. This is clearly shown
by the relationships between the relative risk of ischemic heart disease, hemorrhagic or ischemic stroke,
diabetes, hip fracture or neural tube defects on the one hand and systolic or diastolic blood pressure, serum
cholesterol, body mass index, bone mineral density or maternal plasma folate on the other hand. When plotted
on logarithmic scales, lower systolic blood pressure (down to 110 mm Hg), diastolic blood pressure (down to
70 mm Hg), serum cholesterol (down to 4 mmol/l), body mass index (down to 20 kg/m? or higher bone
mineral density (up to 0.8 g/cm?) or maternal plasma folate (up to 20 mmol/l) are linearly associated with lower
relative risks of health outcomes.

Combined with the fact that the distributions of risk factors in populations are bell-shaped, a major
consequence of these continuous relationships is that there is a large number of people exposed to a small risk
that generate many more health outcomes than the small number of people exposed to a high risk. For
example, there are much more cardiovascular events in people with slightly raised blood pressure than in the
hypertensive minority