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Following a decision by the Supreme Scientific Health Council (SSHC), the
Department of Hygiene and Epidemionology of the University of Athens Medical School
undertook the development of dietary guidelines for Greeks, with reference at this stage
to the nutritional needs of healthy adults. Distinguished scientists, both from Greece and
abroad, contributed to the development of a draft document under the coordination of
ANTONIATRICHOPOULOU, MD and PAGONA LAGIOU, MD.
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The full text of dietary puidelines for adults in Greece can be found
* in the web page: (wwwinutucagr) the Public Health Nutrition
ind Mutrtiona |_-:|3|r*-"|='..-';l:g-, LIt 'J-‘LI:.eu'l'r'r"-*" of Hygiene and
Epidemiclogy of the University of Athens Medical Schoal

* in the relevant publication of the scientific magazine "Records of

Greek Medical” (1999, 16(6), 615-625)



Introduction

Food availability has shaped human history over the centuries and
nutritional deficiencies remain critical determinants of the nosological
spectrum in many population groups of the developing world. In the
developed countries however, the face of malnutrition has changed. Known
nutritional deficiencies persist in some segments of the population and
new deficiency syndromes continue to be discovered (e.g. folic acid in
relation to neural tube defects). Most nutrition-related disorders, however,
can be traced to nutritional excesses and qualitative aberrations that take
their toll from the adult population through such common diseases as
cardiovascular or cancers of several sites.

Until the end of world war Il, Greece had many problems that are still
common in developing countries. Since 1950, however, economic growth
has been accompanied by the reduction of premature mortality and an
increase in the incidence of coronary heart disease and several forms

of cancer (Trichopoulos et al, 1989; Katsouranni et al, 1990; Trichopoulou

et al, 1994). High prevalence of tobacco smoking and some aspects of
urbanization (Kalapothaki et al, 1992;World Health Organization 1997) may
have contributed to the unfavorable trends in adult morbidity, but there
has been increased recognition and epidemiological substantiation that a
major factor underlying these trends has been a shift in the dietary habits
of a large and increasing segment of the Greek population away from the
traditional Mediterranean diet and towards westernized dietary practices
and lifestyles. Consequently, the formulation and implementation of dietary
guidelines has gained momentum in the scientific cycles as well as in the
public at large.

Food-based dietary
cuidelines (FBDG)

Dietary guidelines at the nutrient level generally provide 3 values per
nutrient the Lowest Threshold Intake (LT): the nutrient intake below which,
on the basis of our current knowledge, almost all individuals will be unlikely
to maintain metabolic integrity according to the criterion chosen for

each nutrient; it is equal to the mean nutrient intake minus two standard
deviations), the Average Requirement (AR: the mean nutrient intake in a
population) and the Population Reference Intake (PRI it corresponds to
what used to be called “recommended dietary allowance” or RDA and is
the nutrient intake which will meet the needs of virtually all healthy people
in a population; it is equal to the mean nutrient intake plus two standard
deviations) (Commission of the European communities, [993). Dietary
guidelines at the nutrient level are useful concepts because they allow

the operationalization of dietary requirements to meet metabolic needs
and minimize the likelihood of nutritional deficiencies. However, they are



of little use to the average consumer who thinks in terms of foods rather
than nutrients. Food-based dietary guidelines, on the contrary, can be
both scientifically sound and generally intelligible for the following reasons:
* Diet is made of foods and food-, rather than nutrient,- based dietary
guidelines are easier for the public to follow

» The epidemiological evidence concerning diet in relation to health and
disease relies on food intakes, whereas the evidence concerning nutrients
is based on animal studies or is inferred from epidemiological investigations
under the constrains of existing food composition tables. Compounds of
unknown physiologic consequences cannot be accommaodated through
RDAs, whereas they can be indirectly accounted for through FBDG.

* Patterns of food intake may be more relevant to health and disease than
intakes of specific foods or particular nutrients and only FBDG can directly
address this issue.

* Food-based dietary guidelines can incorporate aspects of the socio-
cultural environmental that affect food availability and choices, and can
overcome behavioral obstacles that hinder their implementation.

The scientific evidence
on diet and health

There is a substantial body of evidence concerning diet in relation to
health. The evidence has been reviewed in a publication by the United
States National Research Council (National Research Council, [989) and
more recent developments have been summarized in several publications
{Commission of the European Communities, 1993;World Cancer Research
Fund-American Institute for Cancer Research 1997, World Health
Organisation, 1998;Willett, [994;Willett and Hunter; 1994; Rimm et al, 1996;
Platz et al, 1I997;Willett, 1998). Important research on diet and health has
also been undertaken in Greece, early on by the Greek contributors

to the Seven Countries Study (Keys, 1980) and later by several groups
working on cancer, cardiovascular and childhood disease epidemiology.
Recently, there has also been considerable research on the relation
between diet and adult-onset diabetes mellitus in Greece (Voyatzoglou
et al, [995; Katsilambros et al, 1996). It is neither essential nor realistc to
summarize this evidence for the purposes of the present document,

but it is useful to highlight the key findings with special reference to the
contemporary Greek situation.

* Nutrient deficiencies are highly unlikely to occur when the
recommended nutrient intakes are met, as they usually are in most
industrialized countries. Special attention is still required with respect

to calcium intake for the prevention of osteoporosis, iron intake for the
prevention of iron deficiency anemia, folic acid intake for the prevention on
neural tube defecs, iodine intake for the prevention of goiter and fluorine
intake for the prevention of dental caries.

* Energy imitake has occasionally erroneously been perceived by the
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* Nuts are good sources of monounsaturated fatty acids and several
types of them have been shown to have hypocholesterolaemic effects.
Seeds are frequently considered together with nuts and, like nuts, they
also have a high content of vitamin E and fiber.To the extent energy intake
does not exceed energy expenditure, nuts and seeds can be among the
healthier choices of a snack.

* Meat and eggs provide high quality protein. Meat also contains vitamins
of the B complex and selenium. Mareover; it is rich in iron and zine, but
excess intake of these minerals in adult life is not necessarily beneficial
Furthermore, intake of meat, particularly red meat, has been consistently
associated with colorectal cancer and inconsistently with other forms of
cancer and coronary heart disease. Both meat and eggs contain relatively
high quantities of cholesterol and this should always be taken into account,
even though dietary cholesterol is not the major contributor to serum
cholesterol levels,

* Fish (especially those high in lipids) and seafood consumption has been
reported to reduce the risk of coronary heart disease, possibly because
these foods contain high quantities of long chain polyunsaturated fatty
acids,

* The health implications of high consumption of milk and dairy
products have not been conclusively documented. On the one hand,
these foods are rich in calcium, but on the other; they can also be an
important source of saturated fat. Consumption of fat-free dairy products
theoretically provides many advantages which, however, have not yet been
documented.

* Saturated fatty acids have been positively associated with coronary
heart disease, cancer of the prostate, probably cancer of the large bowel
and possibly other forms of cancerTrans fatty acids, which can be found in
many margarines and certain food products (e.g. biscuits), have similar or
even worse properties than those of saturated fatty acids. Polyunsaturated
fatty acids are generally considered beneficial to the heart because they
reduce low density lipoprotein (LDL) cholesterol in the blood, even
though they also tend to decrease the level of high density lipoprotein
(HDL) cholesterol, an undesirable effect. Polyunsaturated fatty acids,
however, have been implicated in animal carcinogenesis and even human
carcinogenesis in some studies. Logh chain w-3 polyunsaturated fatty
acids have been inconsistently reported to reduce the risk of coronary
heart disease, perhaps by affecting thrombogenesis and reducing blood
triglyceride levels. Monounsaturated fatty acids, and in particular olive oil,
have been reported to be inversely associated with breast cancer and
perhaps other forms of cancer and are known to reduce LDL cholesterol,
without reducing HDL cholesterol. In fact, olive oil has been found to
have either a beneficial effect or no adverse effect with respect to any
chronic human disease that has been investigated, including osteoporosis
and non-insulin dependent diabetes mellitus. This may be related to its
high content in the monounsaturated oleic acid and to the abundance of
antioxidant compounds, which are mainly present in the virgin olive oil.
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The need to establish food-
based dietary guidelines for
the Greek population

wieral courtres have formulated their own natinnal food-dietary
felines (PG Deria Health Dogeneanon, 1998).The United States
A5 (S Diepartment of Agniculture - LS Department of Health and
rrn Se 5 depicted i the T o G food pyramid, have
been widely publicized and can be accessed U "':Jgh the internet (http
) e povio_testfood/dietpdhitnl A Harvard-led group, with
sbetanal input frorm Gress sosnticts Bas slic developed an alternative
pyramid based on the principles of the traditional Mediterranean diet
Wallett e al 1995 WIthn Europe, sevenal counHes have developed
e o FEG A reoont o the Buropean Parlament (Trichopoulou
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ALSO REMEMBER TO:

¥ drink plenty of water

* aqvoid salt and replace it with herbs
(e.g origan, basil, thynme, ete)

VECETABLES

NON-REFINED CEREALS AND PRODUCTS
(WHOLE GRAIN BREAD - WHOLE GRAIN PASTA, BROWN RICE, ETC)



%, d., 1997) pointed out that the traditional Mediterranean diet has
=eral advantages over other traditional healthy dietary patterns.The
‘velopment of FBNG for Europe is currently the objective of a large
Li~opean Union funded project. In Greece, the Ministry of Health has
1ed a poster depicting a Greek version of the Harvard developed
“Inditerranean diet pyramid, acknowledging the importance of this
pattern for the health of the Greek population (Greek Ministry of Health,
“ivision of Health Education, Mediterranean Diet Pyramid poster. Source:
"Jitional Nutrition Center). Moreover, the Hellenic Supreme Scientific
nalth Council has recently called for the development of a document
1immarizing FBNG for the Greek population, taking into account evidence
Ir:m studies in this population.The reasons dictating the development of
FENG specifically for the Greek population are the following:
* In the late ‘60s, Greece enjoyed low mortality rates from coronary
fizart disease and several forms of cancer, conditions that appear to have
i"ong nutritional etiological components. Increasing mortality from these
I'eases over the last three decades has followed the westernization of
112 dietary patterns of a large segment of the Greek population.This can
i considered as evidence that the model diet for the Greek population
lsely approximates the traditional Greek diet in the late ‘50s.
* A series of case-control studies, undertaken in Greece during the
|1t two decades, have provided evidence that several forms of cancer,
““ronary heart disease and other chronic diseases (Manousos et al, 1985;
chopoulos et al, 1985; Katsouyanni et al, 1991; Trichopoulou et al, 19953;
I “onou et al, 1999; Lagiou et al, 1999) have powerful inverse relations with
I'tical components of the traditional Greek diet. These findings were
«mpatible with those previously of subsequently reported from other

ajor studies.

* There has been a successful attempt to operationalize the critical
“mponents of the traditional Greek diet and translate them into a uni-

I mensional score (Trichopoulou et al, 1995b).This score has been found

1 predict total mortality in the Greek (Trichopoulou et al, 1995c), as well

% in other populations (Osler and Schroll, 1997; Kouris-Blazos et al, 1999).
sentially, these data confirm, at the proper individual level, the ecological

¢idence generated by the classical Keys study (Keys, I980; Keys et al, 1986).

* Several studies in Greece have pointed out critical dietary changes
Irichopoulou and Eftathiadis, 1989; Kafatos et al, 1993, Trichopoulou et
11.1993; Kafatos et al, 1997; Roma-Giannikou et al, 1997) in the Greek

iopulation. These changes could be targeted for reversal. Moreover,
fianges in nutrition-related parameters, such as obesity and blood

I rids, have been identified and could represent important intermediate
bjectives in any strategy for nutritional changes.

* There is a wealth of information from the Food and Agricutture

“rganization (FAO) food balance sheets, household budget surveys
frichopoulou, 1992a), surveys of healthy individuals (Kafatos et al, 1993),

cise-control studies (Trichopoulos et al, 1991) and the large prospective

furopean study EPIC (Gnardellis et al, 1998) concerning the contemporary



Greek diet and its variation across socioeconomic strata. This information
facilitates the establishment of critical categories targeted for preservation
or change. :

* The Greek population, like other Mediterranean populations, is unusual
in its accessibility to olive oil, a food which is both important in itself and
also facilitates the adoption of a versatile dietary pattern rich in fresh
vegetables, as well as cooked vegetables, pulses and even cereals.

* The existence of food composition tables for Greek foods and recipes
(Trichopoulou, 1992b) allows the translation of dietary intakes into
nutritional intakes.

* The proximity of the traditional Greek diet to an optimal diet resolves
the conflict between two schools of thought, the one arguing that
guidelines should focus on optimal consumption and the other stating that
guidelines should target realistic changes.

*Dietary guidelines for the Greek population should be as simple as
possible.

Experience with tobacco smoking indicates that Greeks are highly resistant
to health messages. People should not be given the excuse that guidelines
are, or appear to be, too sophisticated to allow general adherence to. Even
simple guidelines, as those of the Unites States, require more attention
than the average healthy Greek is ready to dedicate to the scientific
rational for dietary guidelines. '

Dietary guidelines for
the Greek population

it has become customary to represent FBDG in the form of a triangle
(“pyramid”), the base of which refers to food which are to be consumed
most frequently and the top to those to be consumed rarely, with the
remaining foods occupying intermediate positions. In the food pyramid,
frequencies rather than exact quantities in grams are indicated, because
most consumers think in this way about the foods they consume.
Consideration of frequencies, however, implies a standardized portion

size, multiples of which are to be consumed. These portions have been
variously termed “'servings” or, when foods of similar origin or composition
are considered, “equivalents”. A total of about 22 to 23 servings are to be
consumed daily, in three or four meals. In a rough approximation, a serving
equals one half of the portions as defined in the Greek market requlations
(approximately half the quantity served in a Greek restaurant). So, one
serving is equal to:

* one slice of bread (25g)

* 100 g potatoes

* half a cup (i.e. 50-60 g) of cooked rice or pasta

* a cup of raw leafy vegetables or half a cup of other vegetables, cooked
or chopped (i.e. ~ 100 g of most vegetables)
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» one cup (12 100 g) of cooked dry beans

Energy intake
and expenditure
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Food variability
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Food groups

Cereals

Ever ¥ Cay, on the AvETage, ENo ild include about eight servings of cereals




and cereal products, preferably non refined ones, including bread. This
guideline is not difficutt to accommodate, even in the contemporary Greek
diet, since Greeks still consume a lot of bread. Non refined cereals and
their products provde a considerable amount of fiber, which is a desirable
attribute.

Potatoes

Though some classify potatoes under vegetables, they nutritionally fit
better under the category of cereals, particulary refined ones. Like white
bread, potatoes have been found to have a high glycaemic index and
current nutrition advice is that they should not exceed 3 servings per
week.

Sugars

Simple sugars are plentiful in deserts, and also exist, or are added, in
beverages, like coffee, tea, fruit juices, soft drinks and colas.They are also
naturally found in many fruits. Simple sugars have glycaemic effects mainly
comparable to or less than those of starch from cooked foods. Reduction
of sugar intake can be accomplished through training during the early years
of life. The use of sugar substitutes, such as saccharine and aspartame, has
not been linked to human risk, but avoidance of excess consumption may
be prudent.Although many Greek deserts are prepared with olive oil, a
multitude of nuts, fruits and flour; rather than fresh cream or butter; the
average daily intake should not exceed half a serving per day, or a serving
every other day.

Vegetables and fruits

Every day, on the average, should include about six servings of vegetables
and three servings of fruits. There is no risk in the excess intake of
vegetables or fruits, so long as energy expenditure balances energy intake.
Vegetables and fruits provide a considerable amount of fiber, several
micronutrients (potassium, calcium, vitamin C, vitamin B6, carotenoids
vitamin E, folate), as well as other compounds with antioxidant potential.
The wild greens traditionally consumed in Greece are of particular interest,
since they represent a rich source of antioxidants.Vegetables can be
consumed either cooked in olive oil, or raw in the form of salads.

Pulses

Pulses are rarely consumed and rarely independently considered in FBDG
of most countries. In Greece, however; olive oil allows the preparation

of delightful dishes with pulses that share some of the health attributes
of vegetables and also provide protein, albeit of moderate quality.
Consumption of an average of one serving every other day is advised.

Herbs

Origan, basil, thyme and other herbs grown in Greece are a good source
of antioxidant compounds and can be a tasteful substitute for salt in the
preparation of various dishes.
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acceptable minimum. Most processed food already contain more salt than
needed for physiological purposes.

Food-based dietary
guidelines and nutrient
recommendations

Food-based dietary guidelines must cover; at least, the average requirement
(AR) of each nutrient (Commission of the European Communities, 1993).
In order to assure that this prerequisite is respected if one adheres to the
present FBDG, we have calculated the weighted mean nutrient content
of each food group.The weighting was based on the relative frequency
of consumption of the foods categorized under each food group.The
relative frequency of consumption was assessed based on data on the
food habits of healthy adutt Greeks, who participated as controls in a
series of epidemiological studies on the nutritional etiology of chronic
diseases (Trichopoulos et al, 1991). The food-based dietary guidelines

for Greek adults were found to be in accordance with the nutrient
recommendations of the European Scientific Committee for Foods
(Commission of the European Communities, 1993).

Pictorial presentation of the food-based dietary guidelines

The pictorial presentation of the FBDG outlined in this document is
generally compatible with the one suggested by Willett et al (1995).There
are, however, some minor adjustments to accommodate the evidence
from recent studies. Furthermore, the guidelines in this document are of
semi-quantitative nature.

The guidelines should be complemented with simple,

common sense advice:

* Do not exceed the optimal body weight for your height

* Eat slowly, preferably at regular times during the day and in a
pleasant environment

* Prefer fruits and nuts as snacks, instead of sweets or candy bars

* Prefer whole grain bread or pasta

* Always prefer water over soft drinks

* Healthy adults, with the exception of pregnant woman, do not
need dietary supplements (vitamins, minerals, etc.) when they follow
a balanced diet

* Light foods are not a substitute for physical activity when it comes
to controlling excess body weight; furthermore, their consumption
in high quantities has been shown to promote obesity

*Although the indicated mobel diet is the ultimate goal, gradual

adoption may be more realistic for some people
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