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INTRODUCTION
The Inaugural Conference on "Healthy Agriculture, 

Healthy Nutrition, Healthy People" of the World Council 

on Genetics, Nutrition and Fitness for Health was held 

at Ancient Olympia, Greece on October 5–8, 2010. 

The focus of the Conference was on the evolutionary 

aspects of diet throughout the life cycle in terms of 

genetic predisposition, health, disease prevention and 

sedentary lifestyles; the dietary changes brought about 

by modern agriculture, agribusiness, food production 

systems, changes in climate and the need for urban 

agriculture and architecture, all of which are influenced 

by governments, national and international policies. 

Therefore the role of governments and international 

organizations was extensively discussed during the 

last session of the Conference by the participants from 

20 countries representing six continents.

GENERAL CONCLUSIONS  
AND RECOMMENDATIONS
•  Today we live in a nutritional environment that is very 

different from the environments to which we are ge-

netically adapted. Major changes in our food supply 

accompanied the domestication of animals and the 

agricultural revolution about 10,000 years ago. Later, 

the industrial revolution and developments in food 

technology brought about further major changes in 

the composition of foods, one of the most important 

of which was a change in the quantity and quality of 

the various fatty acids. The content of saturated fat 

and omega-6 essential fatty acids increased, whereas 

the content of omega-3 fatty acids decreased. A de-

velopment related directly to industrialisation was the 
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intentional increase in the content of trans-fatty acids 

produced by the hydrogenation of polyunsaturated 

and monounsatured fatty acids. Furthermore, a 30% 

decrease in the content of essential vitamins and min-

erals in fruits and vegetables has accompanied the 

use of chemical fertilizers, which are produced by 

processes requiring large amounts of energy and, 

perhaps most serious of all, resulting in dangerous dis-

ruption of the phosphorus cycle. In spite of these and 

many other close relationships between agriculture 

and food production on the one hand and nutritional 

and ecological problems on the other, policies for ag-

riculture, for the environment and for human nutrition 

and health are largely disconnected. In our analyses, 

priorities and policies, we quite obviously need to take 

a broader view, one that at the very least recognizes 

the complex relationships between farming, human 

health, and the ecological systems on which life on 

earth depends. 

•  The presentations at the conference noted that the 

human genome has not changed very much during 

the relatively short period (10,000 years) of these ma-

jor changes in diet. It is likely, therefore, that chronic 

diseases such as certain forms of cardiovascular dis-

ease, obesity, diabetes, cancer, arthritis, mental illness 

and neurodegenerative diseases are due, at least in 

part, to an environment of food and other elements 

of modern life to which we are genetically not well 

adapted. An analysis of epidemiological studies of 

dietary fatty acids and coronary heart disease (CHD) 

indicated that, in contrast to almost all current rec-

ommendations, high amounts of dietary linoleic 

acid (the major omega-6 fatty acid) from vegetable 

oils actually increase the risk of CHD. The produc-

tion of vegetable oils such as corn oil and soybean 

oil are a major element of modern food production 

systems. It may therefore be very unfortunate that 

foods with a high ratio of linoleic acid (omega-6) to 

alpha-linolenic acid (omega-3) of about 15/1, com-

mon in developed countries, are now spreading to 

developing countries adopting the agricultural and 

dietary practices of the so-called developed world. 

Studies of transgenic animals (the FAT-1 mouse) 

provided further support for the concept that the 

effects of high linoleic acid and arachidonic acid are 

detrimental and that the effects of alpha-linolenic 

acid, eicosapentaenoic acid and docosahexaenoic 

acid are beneficial. 

•  Decreasing omega-6 fatty acids and increasing 

omega-3 fatty acids in the diet, so that the ratio of 

omega-6 to omega-3 is reduced from typically 15:1 

or more to ideally 2:1 or less is a nutritional policy 

that should be considered by national and interna-

tional organizations, agricultural and health associa-

tions and food industry. It is consistent with results 

of basic research, current epidemiology and studies 

of evolution. In contrast, the introduction of trans-

fatty acids was not supported by any kind of research 

into possible health effects, and recent research in-

dicates that trans-fatty acids confer risk of coronary 

heart disease at least as great as that of saturated 

fat. Similarly, the introduction of high amounts of 

omega-6 fatty acids into the diet was supported by 

research that would not have met current research 

standards. The health effects of “novel foods” and 

any dietary (quantitative and qualitative) changes 

contemplated by agriculturists and food technolo-

gists must therefore be carefully considered, and pi-

lot studies should be carried out before these foods 

become widely available to the whole population. 

•  Phenylketonuria illustrates how interaction of nutri-

ent intake with a strong but rare genetic variation 

determines the difference between health and dis-

ease. In contrast, much more common but weaker 

genetic variations, interacting with nutrients, can 

moderately affect health in substantial proportions 

of populations. As an example, metabolism of the 

essential nutrients, linoleic acid and alpha-linolenic 

acid, to essential longer chain fatty acids is under the 

control of genes. Common variations in such genes 

affect the efficiency of these metabolic conversions, 

so that dietary requirements for linoleic and alpha-

linolenic acid can vary significantly between individ-

uals. As a corollary, since the absolute and relative 

amounts of dietary linoleic acid and alpha-linolenic 

acid are associated with risk of coronary heart dis-

ease and cancers such as breast cancer, risk could 

vary between individuals with similar intakes of 

fatty acids as a function of variations in these con-

trol genes. In affluent countries, and for the rich, it 

is becoming possible to consider individual genetic 

variation in making dietary recommendations (per-

sonalized nutrition). 

•  Obesity, type 2 diabetes, and certain kinds of cardio-

vascular disease and cancer are commonly called dis-

eases of “life-style.” The term emphasizes individual 

rather than institutional responsibilities for avoiding 

disease, but in all cases the responsibility for promot-

ing health is obviously dual. As an example, physical 

activity is, within wide limits, linearly related to good 

health, and the responsibility for adequate physical 

activity rests on government as well as the individual. 
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Government must ensure the safety of physical envi-

ronments so that its citizens are safe to walk and bi-

cycle for local transportation, and government must 

formulate policies for education that ensure physical 

activity breaks for all primary and secondary educa-

tion students. Urban environments must be free of 

pollutants, and urban architecture should encourage 

the involvement of citizens in activities such as local 

gardening of fruits and vegetables. Benefits include 

better citizenship, better diets, more physical activity 

and lower emissions of greenhouse gases. 

•  The enormous population of humans depends on 

agriculture for most of its food. Agriculture is also the 

most ecologically destructive of human activities, 

and it is an important contributor to our emissions 

of greenhouse gases. How destructive it is to farm 

depends critically on what and how we choose to 

farm. Producing livestock destroys ecosystems more 

effectively than producing fruits and vegetables, but 

whether we farm destructively or sustainably also 

depends on how intelligently we produce edible ani-

mals and plants. Allowing cows to graze rather than 

feeding them grains decreases emission of methane, 

for example. At the same time, health depends on 

what and how much we eat. To continue the exam-

ple, the ratio of omega-6 to omega-3 fatty acids is 

lower in milk from cows that graze than cows fed 

grains. Eating large amounts of red meat (from cows, 

hogs, sheep and goats), moreover, increases the risk 

of common forms of cardiovascular disease and can-

cer. Moderate amounts of meat and dairy, however, 

can be valuable sources of protein. Such complex 

relationships indicate that we must align our policies 

for producing food and for preventing disease, and 

future dietary recommendations must be based on 

what we know about ecology and climate change as 

well as what we know about nutrition.

•  Most of the effects of global warming and climate 

change will make farming more difficult and food 

supplies more precarious. At the same time, agri-

culture contributes importantly to global warming 

and climate change, in part because contemporary 

agriculture, not least industrial agriculture, depends 

on burning fossil fuels for cheap energy. Energy in 

whatever form is expected to become much more 

expensive in the near future, however, and for this 

and other reasons, including environmental pro-

tection, food security, and public health, we need 

far more intelligent forms of agriculture. An exam-

ple is the concept of agroecology as described in 

Olivier de Schutter’s report on the right to food to 

the Human Rights Council of the UN in late 2010. Of 

equal importance, we need to integrate the results of 

the sciences of agriculture, nutrition and medicine. 

Agriculture must produce foods that we know are 

healthy to eat.

•  Large business interests partially finance and sub-

stantially affect the relevant science. The relationship 

of industrial agricultural interests to agricultural uni-

versities is a case in point. Food and agriculture sci-

entists, moreover, have traditionally driven nutrition 

research and the development of products that were 

not proven beneficial to health (i.e. high amounts 

of omega-6 fatty acids in the food supply by chang-

ing animal feeds high in grains, trans fatty acids, and 

high fructose syrup, etc.). Instead nutrition research 

and knowledge should define first what products are 

needed, and subsequently the food scientists and 

technologists grow and develop the products which 

should be pilot tested for safety and health before 

they are made available to the public. Nutrition de-

partments should be leading in research and product 

development and Agriculture and Food Sciences and 

Technology departments should play a secondary 

role instead of leading product development before 

nutritional benefit to humans, animals and the envi-

ronment is established. If this were to happen then 

the names of the various organizations should be 

changed from i.e. “The Food and Nutrition Board” to 

“The Nutrition, Food and Agriculture Board” indicating 

that Nutrition Research drives Food and Agriculture 

Sciences Research and Technology. Similarly the Food 

and Agriculture Organization (FAO) should change 

to “Nutrition Food and Agriculture Organization.” It 

would serve us better if nutritional research instead 

were to drive food sciences. 

•  The complex problems of agriculture, food distribu-

tion, nutrition and human health in a setting of pos-

sibly disastrous ecosystem degradation and climate 

change can be addressed intelligently only by public 

and private policies based on science that is unbi-

ased, critical and independent of special interests. 

We must therefore recognize the dangers inherent in 

the increasingly close ties between industry, govern-

ment and university.

•  To be successful the following actions are needed:

1.  Agronomic, nutritional and medical science should 

be independent of business interests

2.  Need for new forms of agriculture such as agro-

ecology
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3.  Future dietary guidelines to be based on ecologi-

cal (including climatological) as well as nutritional 

science

4.  Healthy oriented agriculture is needed to tailor the 

food chain to eradicate critical deficiencies and im-

balances (e.g. change animal feeds to balance the 

omega-6/omega-3 fatty acid ratio)

5.  A wide range of initiatives, particularly the ones 

that promote active being, such as sustainable 

neighborhoods, smart growth, public transport, 

oriented developments, networks of pedestrian 

and bicycle friendly paths

6.  Food sources and food pathways and how they 

interact or not with the built environment of cit-

ies is critical

7.  Reduce “food deserts” within urban environment 

by increasing the availability of fresh fruits and 

vegetables by encouraging retail outlets in such 

neighborhoods.

In the fifth Century B.C. Hippocrates articulated the 

Concept of Positive Health as follows:

"Positive health requires a knowledge of man’s pri-

mary constitution (which today we call genetics) and of 

the powers of various foods, both those natural to them 

and those resulting from human skill (today’s processed 

food). But eating alone is not enough for health. There 

must also be exercise, of which the effects must likewise 

be known. The combination of these two things makes 

regimen, when proper attention is given to the season 

of the year, the changes of the winds, the age of the in-

dividual and the situation of his home. If there is any 

deficiency in food or exercise the body will fall sick."

Today by focusing on Healthy Agriculture, Healthy 

Nutrition, Healthy People we seem to develop an in-

tegrated concept contributing to a Healthy World. 

We must now consider how the participants of the 

Conference – concerned scientists, medical doctors, ac-

ademics, health promoters, agriculturists, government 

policy makers and industry representatives – can actu-

ally promote the goal of Healthy Agriculture, Healthy 

Nutrition, Healthy People in their own countries around 

the world – in order that altogether could work to ac-

celerate progress in achieving a Healthy world and re-

flect on the role of science in the process. Ultimately 

in promoting “Healthy Agriculture, Healthy Nutrition, 

Healthy People” we in fact are promoting a single in-

tegrated model or perception of a Healthy Society. 

Therefore these are not three independent concepts 

or goals, but rather integral parts of the whole that sup-

port and sustain a healthy society and environment. 
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