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Letter to the editor

Dear Editors,

It was a great pleasure to read the manuscript of 
Hatzis CM et al, 2013, published in the Hormones 
Journal.1 This article presented the results for car-
diovascular risk factors of the Cretan cohort of the 
Seven Countries Study (SCS). The SCS was initi-
ated in mid-1950 at the University of Minnesota by 
Professor Ancel Keys (Figure 1), with a follow-up 

every 10 years in most participating countries, the 
latest follow-up examination having been carried 
out in 2010. Keys recruited collaborators from seven 
countries, designing the first cross-cultural prospec-
tive study on coronary heart disease (CHD) in men 
pursuing different occupations and with different 
sociocultural backgrounds.2

The SCS is one of the longest multicultural cohorts 
and, for this reason, the presentation of its history 
and main findings is of major importance. It included 
12,763 males aged between 40-59 years distributed 
over 16 cohorts among seven countries of four differ-
ent parts of the world: the United States of America, 
Northern Europe, Southern Europe and Japan. The 
cohorts participating were USA (1 cohort), Finland (2 
cohorts), the Netherlands (1 cohort), Italy (3 cohorts), 
Yugoslavia (5 cohorts), Greece (2 cohorts—Crete and 
Corfu) and Japan (2 cohorts) (Figure 2). The entry 
examination took place between 1958 and 1964 with 
90% participation ranging from 75% in the USA and 
100% in Japan.

Some of the main findings were that CHD risk at 
both the population and individual level was directly 
and independently related to the level of total serum 
cholesterol. CHD in the USA and Northern Europe 
greatly exceeded that of Southern Europe and per-
sisted even when the population was controlled for 
age, serum cholesterol, blood pressure, smoking, 
physical activity and weight. East Finland had over 
10 times higher mortality rates from CHD when 
compared with the Cretan rates, which showed the 
lowest CHD, cancer mortality and dementia in the 
2000 follow-up.3-5 These findings, in conjunction 
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figure 1. Professor Ancel Keys, University of Minnesota.
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with the characteristic dietary habits of Crete, gener-
ated the term “Mediterranean diet”. This study also 
demonstrated that the slowly changing habits of the 
Mediterranean populations, from a healthy lifestyle, 
physical activity and traditional dietary pattern to 
a less active lifestyle and eating habits influenced 
by western patterns of diet, increase risk for CHD 
significantly.6,7

The findings of the Cretan cohort were also of major 
importance. In 1989, the principal investigator, A. Keys 
(Figure 1), and the Greek original co-investigators, C. 
Aravanis and A. Dontas (Figures 3A and 3B), were 
assigned to the Preventive Medicine and Nutrition 
Clinic of the Department of Social Medicine at the 
University of Crete to undertake the follow-up of the 
Cretan SCS cohort. The Preventive Medicine and 
Nutrition Clinic team designed the “1991 follow-up” 
of the total survivors from the 13 villages around the 
small town of Kastelli Pediados. The team, together 
with Professor A. Kafatos acting as the principal 
investigator of the team, visited all the villages and 
examined the 245 men who had survived amongst the 

original population of 686 men. The main findings 
indicated a significant increase (11.5%) of total serum 
cholesterol between 1960 and 1991, while BMI and 
blood pressure were also significantly increased for 
all age groups.7 A 3-day weighted food record was 
obtained from a random sample of 21 men, which 
confirmed an increase in saturated fat intake and a 
decrease in monounsaturated fats over the past 31 

figure 2. Representatives of 12 cohorts of the participant countries.

Α b

figure 3. a. Greek original co-investigator, C. Aravanis. b. 
Greek original co-investigator, A. Dontas.
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years. Adipose fatty acid composition analysis also 
confirmed the above dietary changes by comparison 
with Christakis’ study (a random population sample 
of 40-60 year-old men in Crete in 1962), which had 
analyzed adipose fat.8 Saturated fatty acid (SFA) in 
adipose tissue, which was 18.8% in 1962, had in-
creased to 19.5% in the SCS survivors in 2000. This 
change in SFA of adipose tissue from 1962 to 2000 
is attributable to high SFA intake from the diet and 
a parallel elevation of total serum cholesterol over a 
period of 38 years. By contrast, the Christakis study7 
(1962) had found total serum cholesterol levels to be 
similar to those of the Keys study in 1960.

The most surprising findings of the SCS cohort in 
Crete is the low CHD, cancer and dementia mortality 
in Crete and the highest life expectancy in comparison 
to the other 15 cohorts of the study. These findings 
were mainly related to the dietary habits and lifestyle 
of men in Crete. Although there was a small increase 
in body weight of the SCS men in Crete over the 
35 years of follow-up, it was significantly lower in 
comparison to all other European cohorts of the SCS.9 
There was criticism of the Cretan cohort and it was 
refuted by the Rockefeller Foundation study in Crete 
in 1948. The criticism was that the population sample 
was biased, composed of a small number of farmers 
living in only one area of Crete and not representative 
of the rest of the island. Professor Albaugh designed 
a remarkable epidemiologic investigation by using 
multiple methods to define dietary intake in a rep-
resentative sample of the population of Crete.10 The 
results on dietary intake among the population of 
Crete in those post-World War II years were strikingly 
similar to the SCS findings in 1960. Although this 
study lacked clinical nutrition and laboratory data, 
a later study in 1962 from Columbia University by 
Christakis reached results similar to those of the SCS 
in a random sample of 400 men from Crete.8

Another recent publication also supports the va-
lidity of the SCS Cretan cohort by demonstrating 
that the 50-year cancer mortality of this cohort is 
similar in variation and time trends to those of the 
entire island (common cancer mortality patterns).11 
Another analysis of CHD (national mortality from 
1960 to 2010) in Crete is presently being prepared 
which will be compared with the rest of Greece, with 
the Ionian Islands, where Corfu the second Greek 

SCS cohort is located, and with the CHD national 
mortality data of the remaining six countries. A pre-
liminary analysis demonstrates that the island of 
Crete has had the lowest CHD mortality for the last 
50 years as the SCS cohort in Crete in comparison 
to the above regions. Another criticism of the SCS 
Cretan cohort was that the investigators had not 
evaluated the sugar intake, which is believed to be 
the most important factor regarding the etiology of 
atherosclerosis in comparison to SFA. It is true that 
the SCS publications do not include sugar intake. 
However, it is well known that for at least the first 
two decades from the initiation of SCS, the villages 
in Crete had no supermarkets and no processed foods 
with added sugar. Sugar consumption was limited 
occasionally to coffee and homemade sweets, while 
very often sugar was replaced by privately produced 
honey or petimezi syrup made from grapes. Crete and 
Corfu consumed less than 7 kg of sugar per person 
per year, while in Japan the quantity was 20 kg and 
30 kg for England and Wales.

To conclude, the SCS Cretan cohort revealed the 
great benefits of the so-called Mediterranean diet, 
which differs considerably from the diet of the other 
Mediterranean countries (consumption of olive oil 
and fish, along with low consumption of meat). The 
very low meat intake in Crete was due to the fact that 
60% of the men were strictly following the recom-
mendation of the Orthodox Christian Church (OCC) 
by fasting for approximately 180 days/year.12 During 
that period, fish was more frequently consumed and 
sea food and snails were also consumed during the 
entire fasting period. A. Keys, the principal investi-
gator of the SCS, underestimated this fact and was 
duly criticized, since the data on fasting could have 
provided valuable conclusions on morbidity, mortal-
ity and life expectancy during the 50-year follow-up 
period among those fasting and non-fasting.12
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