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ABSTRACT

BACKGROUND
Adherence to a Mediterranean diet may improve longevity, but relevant data are limited.

METHODS

We conducted a population-based, prospective investigation involving 22,043 adults
in Greece who completed an extensive, validated, food-frequency questionnaire at base
line. Adherence to the traditional Mediterranean diet was assessed by a 10-point Med-
iterranean-diet scale that incorporated the salient characteristics of this diet (range of
scores, 0 to 9, with higher scores indicating greater adherence). We used proportional-
hazards regression to assess the relation between adherence to the Mediterranean diet
and total mortality, as well as mortality due to coronary heart disease and mortality due
to cancer, with adjustment for age, sex, body-mass index, physical-activity level, and
other potential confounders.

RESULTS

During a median of 44 months of follow-up, there were 275 deaths. A higher degree of
adherence to the Mediterranean diet was associated with a reduction in total mortality
(adjusted hazard ratio for death associated with a two-point increment in the Mediter-
ranean-dietscore, 0.75 [95 percent confidence interval, 0.64 to 0.87]). An inverse asso-
ciation with greater adherence to this diet was evident for both death due to coronary
heart disease (adjusted hazard ratio, 0.67 [95 percent confidence interval, 0.47 to 0.94])
and death due to cancer (adjusted hazard ratio, 0.76 [95 percent confidence interval, 0.59
to 0.98]). Associations between individual food groups contributing to the Mediterra-
nean-diet score and total mortality were generally not significant.

CONCLUSIONS

Greater adherence to the traditional Mediterranean diet is associated with a significant
reduction in total mortality.
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ANY STUDIES HAVE EVALUATED THE
associations between food groups,
foods, or nutrients and chronic diseas-
es, and a consensus about the role of nutritional fac-
tors in the etiology of these diseases has gradually
emerged.n2 During the past 10 years, several groups
of investigators have attempted to identify dietary
patterns associated with increased longevity.3-14 Be-
cause these studies have used data that were collect-
ed for other purposes, they have usually notincluded
general populations or have not had sufficient in-
formation to control for energy intake or physical
activity, two variables that are crucial in studies of
diet.’s Also, rather than using an a priori approach,
which builds on previous knowledge concerning
the health effects of various dietary constituents,
studies of associations between diet and disease out-
comes?13:16-21 have tended to use a posteriori tech-
niques,?? with dietary patterns ascertained through
methods based on observed correlations among di-
etary variables.?3
The traditional Mediterranean diet is character-
ized by a high intake of vegetables, legumes, fruits
and nuts, and cereals (that in the past were largely
unrefined), and a high intake of olive oil but a low
intake of saturated lipids, a moderately high intake
of fish (depending on the proximity of the sea), a
low-to-moderate intake of dairy products (and then
mostly in the form of cheese or yogurt), a low intake
of meat and poultry, and a regular but moderate in-
take of ethanol, primarily in the form of wine and
generally during meals.?* Ecologic evidence sug-
gesting beneficial health effects of the Mediterra-
nean diet has emerged from the classic studies of
Keys.25 Trichopoulou et al.6 have quantified adher-
ence to the Mediterranean diet in terms of a nine-
pointscale. This group® and others®1%12 have used
minor variants of this scale and have reported in-
verse associations between the score and total mor-
tality among elderly persons in small studies, each
including fewer than 400 subjects. We investigated
the relation of the Mediterranean dietary pattern and
the Mediterranean-diet score with overall mortality
in a large sample of the general Greek population.

METHODS

RECRUITMENT AND APPROVAL
The enrollmentof participants in the Greek compo-
nent of the European Prospective Investigation into
Cancer and Nutrition (EPIC) took place between
1994 and 1999. A total of 28,572 participants, 20 to
86 years old, were recruited from all regions of

Greece. EPICis conducted in 22 research centers in
10 European countries and is coordinated by the In-
ternational Agency for Research on Cancer, with the
purpose of investigating the role of biologic, dietary,
lifestyle, and environmental factors in the etiology
of cancer and other chronic diseases.26-28 All proce-
dures were in accordance with the Helsinki Decla-
ration, all participants provided written informed
consent, and the study protocol was approved by
the ethics committees at the International Agency
for Research on Cancer and the University of Athens
Medical School.

DATA ON DIET
Usual dietary intake during the year preceding en-
rollment was assessed with the use of a semiquan-
titative food-frequency questionnaire including ap-
proximately 150 foods and beverages commonly
consumed in Greece. The questionnaire was admin-
istered in person by specially trained interviewers
and has been validated.29:3° For each of the items,
respondents were asked to report their frequency of
consumption and portion size, with the latter be-
ing calculated on the basis of information provid-
ed on household units and 76 photographs of usu-
al portion sizes. Responses to these questions were
checked for completeness and used in the estima-
tion of nutrient intake. Standard portion sizes were
used for the estimation of consumed quantities, 29,31
and nutrient intakes were calculated with the use of
a food-composition data base that had been modi-
fied to accommodate the particularities of the Greek
diet.31,32

Eventually, 14 all-inclusive food groups or nu-
trients were considered: potatoes, vegetables, leg-
umes, fruits and nuts, dairy products, cereals, meat,
fish, eggs, monounsaturated lipids (mainly olive
oil), polyunsaturated lipids (vegetable-seed oils),
saturated lipids and margarines, sugar and sweets,
and nonalcoholic beverages. For each participant,
intake of each of the indicated groups in grams per
day and total energy intake were calculated.3®

ENERGY EXPENDITURE
A section of the lifestyle questionnaire addressed
the frequency and duration of participation in occu-
pational and leisure-time physical activities.33 An
energy-expenditure index was computed by assign-
ing a multiple of the resting metabolic rate34 to each
activity (a metabolic equivalent [MET] value). Time
spent on each of the above activities was multiplied
by the MET value of the activity, and all MET-hour
products were summed to produce an estimate of
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Table 1. Mediterranean-Diet Score, Other Base-Line Characteristics, and Mortality among 22,043 Study Participants.*

Variable

Sex
Male
Female

Age
<55Yr

CC Z4 Ve

Mediterranean-Diet
Score of 0-3
(N=6848)

no. of
deaths/

no. of
no. (%)  person-yr

2457 (36) 74/8869
4391 (64) 45/16,115

3777 (55) 16/13,834

TAT2 N 22/0214

Mediterranean-Diet
Score of 4-5
(N=9488)

no. of
deaths/

no. of
no. (%)  person-yr

3808 (40) 61/13,974
5680 (60) 34/20,986

5513 (58) 13/20,199

NTAL 2N INTTQTD

Score of 6-9
(N=5707)

no. of
deaths/

no. of
no. (%)  person-yr

2630 (46) 44/9774
3077 (54) 17/11,421

3355 (59) 17/12,467

TATN MMCY 12/017N

Sex- and

Age-

Adjusted
Rate of
Mediterranean-Diet Death per

1000

Person-Yry

5.59
1.95

0.97

211

Sex- and
Age-Adjusted
Hazard Ratios

for Death

(95% Cl):

1.00
035 (0.27-0.45)

1.00

224 M NOC AOLQCY

Multivariate
Hazard Ratio
for Death
(95% CI)§

1.00
0.39 (0.25-0.60)

1.00

22N M 1Q A 00N

























