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Olive oil and longevity
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Several lines of evidence point to olive oil and the olive oil-centered Mediterranean diet as conducive
to longevity. The evidence stems from ecological, as well as analytic epidemiological studies assess-
ing olive oil, monounsaturated lipids or the Mediterranean dietary pattern in relation to the incidence
of, or mortality from, major common diseases, or overall mortality. Mechanistic considerations are
addressed by biochemical studies, whereas randomized clinical trials provide further support to the
evidence generated from observational investigations. The content of olive oil in several microcompo-
nents with antioxidant potential, as well as its high content in monounsaturated lipids appear to be

essential for the beneficial effect of this food.
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1 Introduction

Olive oil is an integral part of the diets of the Mediterranean
populations. Although different regions in the Mediterra-
nean basin have their own diets, several common character-
istics can be identified, most of which stem from the fact
that olive oil occupies a central position in all of them [1].
Indeed, it would have been impossible to consume the high
quantities of vegetables and legumes, which characterize
the Mediterranean dietary pattern, were it not for olive oil
that is traditionally used in the preparation of these dishes.
Although figures may vary by time and place, olive oil con-
tributes almost 20% of the total energy intake in Mediterra-
nean menus. Since olive oil is rarely, if ever, used in isola-
tion, it is difficult to disentangle the effects of olive oil per
se from those of the Mediterranean diet as a whole. Indeed,
even randomized intervention trials cannot properly evalu-
ate the importance of olive oil. This is because diets under
comparison need to be isocaloric, which implies that the
addition of olive oil has to be accompanied by reduction of
another energy-generating nutrient, a substitution that may
or may not be neutral with respect to the outcome under
investigation [2]. Thus, the effects of olive oil on health and
disease have frequently been assessed through epidemio-
logical studies focusing on the Mediterranean diet. In these
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studies, the isolation of the effects of olive oil must rely on
statistical assumptions and procedures, viewed in the con-
text of our understanding of the biological properties of
olive oil and the other components of the Mediterranean
diet.

2 Studies of olive oil in relation to health and
disease

Studies evaluating the role of Mediterranean diet and/or
olive oil on health and disease can be distinguished into six
categories:

(i) Ecological studies correlating Mediterranean dietary
patterns or olive oil consumption with overall or cause-spe-
cific mortality;

(ii) Case-control studies assessing the role of olive oil on
the occurrence of major chronic diseases;

(iii) Epidemiological studies in non-Mediterranean coun-
tries assessing the role of Mediterranean-like dietary pat-
terns or monounsaturated lipids (the dominant chemical
constituent of olive oil) on the incidence of, or mortality
from, selected diseases or groups of diseases;

(iv) Biochemical studies focusing on the constituents of
olive oil and the likely health properties of these constitu-
ents;

(v) Prospective cohort studies in Mediterranean or non-
Mediterranean countries directly assessing the effects of
the Mediterranean diet, and inferentially of olive oil, on lon-
gevity;

(vi) Randomized intervention studies
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Clearly, this is a schematic classification and many
studies have characteristics of two or more of these cate-
gories. Here we do not attempt a comprehensive review of
the many investigations on the issue, but rather draw con-
clusions concerning the direction they point to. As in
many of these studies reference is made to the “Mediterra-
nean diet score”, a brief explanation is required at this
stage. To assess peoples’ adherence to the traditional Med-
iterranean diet, a simple scoring system was devised in the
mid-1990s [3]. The Mediterranean diet score characterizes
the traditional Mediterranean diet as a diet that has a high
consumption of olive oil, vegetables, legumes, fruits, cere-
als and, in a later revision, fish; regular but moderate etha-
nol intake, mostly during meals; and low consumption of
meat and dairy products. The Mediterranean diet score
takes values from 0 (minimal adherence to the traditional
Mediterranean diet) to 9 (maximal adherence to the tradi-
tional Mediterranean diet) [4]. Other investigators have
used more elaborate scores to assess adherence to the
Mediterranean diet. Weighted and more complex scoring
schemes are likely to be more discriminatory, but this
comes at the cost of simplicity and general applicability of
the instrument.

2.1 Ecological studies

Ancel Keys and the collaborators of the classic Seven
Countries study [5] reported findings that were mostly
focused on the role of diet on coronary heart disease. The
ecological associations were interpreted as indicating that
the balance between saturated animal fats and unsaturated
vegetable lipids (mostly olive oil) could largely account for
the variation in the incidence of coronary heart disease.
Similar ecological evidence has been invoked by Tricho-
poulou and her colleagues [6] who argued that the Mediter-
ranean diet, characterized by high consumption of olive oil,
is inversely associated with total cancer mortality. Ecologi-
cal evidence is mostly used for hypothesis generation rather
than documentation but, weak as it is, it suggests that Medi-
terranean diet driven by olive oil consumption is likely to be
beneficial to health and conducive to longevity.

2.2 Case-control studies

Several case-control studies, mostly undertaken, as
expected, in Greece, Italy and Spain, have evaluated the
role of olive oil on the occurrence of coronary heart disease
and certain forms of cancer, including breast cancer and
colorectal cancer. The results of these studies have indi-
cated that olive oil and monounsaturated lipids (mostly
derived in Mediterranean countries from olive oil) are
either beneficial or at least no worse than other forms of lip-
ids for the incidence of these chronic diseases [7—9]. Since
these diseases are important contributors to total mortality,
the evidence derived from these investigations can be inter-
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preted as pointing to a potentially valuable contribution of
olive oil in the prevention of premature mortality.

2.3 Epidemiological studies in non-Mediterranean
countries

The consumption of olive oil is generally low in non-Medi-
terranean countries, and it may not be justifiable to equate
the effects of monounsaturated lipids, which are also derived
from meat and dairy products as well as plant oils, to those of
olive oil. Neither is it prudent, however, to consider the
effects of olive oil and monounsaturated lipids as independ-
ent. Several case control studies have pointed out that mono-
unsaturated lipids tend to reduce, or at least not increase, the
incidence of some forms of cancer, notably breast cancer
[10], as well as coronary heart disease [11]. Meanwhile,
cohort studies evaluating adherence to the Mediterranean
dietary pattern in relation to longevity have generated results
generally supporting a beneficial effect of Mediterranean-
like patterns, even in non-Mediterranean populations [12].
As indicted, the results of these studies may or may not
directly address the question of whether olive oil is condu-
cive to longevity but, to the extent that they are, they tend to
support the notion that olive oil is beneficial to health.

2.4 Biochemical studies

It has been suggested that the apparent beneficial effect of
olive oil and Mediterranean diet in general on health and
longevity may be due, at least in part, to their high content
of antioxidant compounds that are present abundantly in
plant foods, red wine and particularly, virgin olive oil [13,
14]. Many of the constituents present in virgin olive oil,
besides the protection they confer to the stability of olive oil
towards oxidation, are also implicated in the preservation of
the redox homeostasis. Antioxidant compounds in olive oil
are shown in Table 1.

As indicated, the stability and health promoting proper-
ties of olive oil have been attributed to its fatty acid compo-
sition (high in MUFA), as well as to its content in antioxi-
dant compounds.

2.5 Prospective cohort studies

Prospective cohort studies undertaken in Mediterranean
countries have shown that adherence to the Mediterranean
diet is associated with lower overall mortality and thus lon-
gevity [4]. Even in non-Mediterranean countries adherence
to Mediterranean dietary patterns is associated with longev-
ity [12, 15]. In some studies, olive oil itself has been found to
be inversely associated with arterial blood pressure [16], bet-
ter blood lipid profile [11] and longer survival of diabetics
[17]. These studies are limited in number, but they provide
the strongest evidence that olive oil and the olive oil-cen-
tered Mediterranean diet may contribute to longevity.
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Table 1. Compounds with antioxidant activity reported to be present in olive oil

Chemical Class Subclass

Compound

Phenolic compounds Phenolic acids

Tyrosol, hydroxytyrosol and derivatives

Lignans
Flavonoids

Closely related non-phenolic compounds

Hydrocarbons Triterpenes

Chlorophylls Chlorophyll and Derivatives

Carotenoids Carotenes (Hydrocarbons)

Xanthophylls

Tocopherols -

4-Hydroxybenzoic acid, protocatechuic acid, gallic acid, vanillic
acid, syringic acid, 4-hydroxyphenylacetic acid, homovanillic
acid, o-coumaric acid, p-coumaric acid, caffeic acid, ferulic acid,
sinapic acid

Tyrosol, hydroxytyrosol, oleuropein, oleuropein aglycon, dialde-
hyde form of oleuropein aglycon, decarboxymethyl form of
oleuropein aglycon, ligstroside aglycon

(+)-Pinoresinol, (+)-1-acetoxypinoresinol

Apigenin, luteolin, quercetin

Elenolic acid, cinnamic acid

Squalene

Pheophytin a, pheophytin b, chlorophyll a, chlorophyll b, pyro-
pheophytin a

B-Carotene
Lutein, neoxanthin, violaxanthin, luteoxanthin, antheraxanthin,
mutatoxanthin, B-cryptoxanthin

o, B, v, and 3-Tocopherol

2.6 Randomized intervention studies

An elegant randomized trial undertaken in Spain has pro-
vided powerful evidence that, in comparison with a low-fat
diet, a Mediterranean diet rich in olive oil or nuts has bene-
ficial effects on plasma glucose levels, systolic blood pres-
sure, and blood lipid profiles [18]. Several other random-
ized trials are currently in progress and are expected to pro-
vide valuable evidence concerning the effects of olive oil
on health and disease, as well as on the intervening physio-
logical processes.

3 Adverse effects of olive oil intake

The obvious criticism for increased olive oil intake stems
from the high energy content of this food. The recommen-
dation, however, is not to take olive oil in addition to the
usual diet, but rather to substitute olive oil for other lipids
and for simple carbohydrates, always aiming at keeping a
balance between energy intake and expenditure, preferably
at a higher rather than at a lower level. In this context it is of
interest that in a study that evaluated an olive oil-rich Medi-
terranean diet in relation to BMI and waist-to-hip ratio con-
trolling for energy intake, no association of clinical impor-
tance was found [19].

4 Conclusion
Several lines of evidence point to olive oil per se and the

olive oil-centered Mediterranean diet as conducive to better
health and longevity. The antioxidant constituents of olive
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oil, as well as its high content in monounsaturated lipids
appear to be essential for the apparent beneficial effect of
this food.
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