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To Ancel Keys 
on his 90th birthday 



PREFACE 

I he fieldwork for the Seven Countries Study began in 1958. 
During the past 35 years a tremendous amount of work has been carried out in that 
study, under the leadership of Ancel Keys. Three monographs and a countless 
number of papers have been published. Nevertheless, there is no publication sum
marizing how the study developed in the different countries, nor are the major 
results of the study and their public health implications available in one place. 
Therefore the idea arose in connection with the international symposium, 'Lessons 
for Science from the Seven Countries Study' (held on October 30,1993, in Fukuoka, 
Japan, organized by Professor H. Toshima), to assemble this history. An editorial 
committee was formed, consisting of Daan Kromhout, Alessandro Menotti, and 
Henry Blackburn and all principal investigators of the cohorts participated in this 
undertaking. Professor Frederick Epstein kindly provided a chapter on the public 
health implications of the study. All these made this document possible, from the 
personal perspectives of the investigators. This book provides an overview of a 
study that has greatly influenced science and the public health as well as our own 
careers. It would not have seen daylight without the administrative support of 
Anke Roccuzzo, Karin Bruineman and Nola Fortner. We gratefully acknowledge 
their contribution. 

The Editors 
December 1993 
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INTRODUCTION 
The Editors 

I he Seven Countries Study (SCS) has become a classic in science 
for its pioneering effort in cardiovascular disease (CVD) epidemiology and for its 
powerful lesson to science: that mass phenomena determine the population rates 
and the preventive strategies of CVD. The idea of the SCS arose in various forms in 
the minds of imaginative individuals capable of integrating laboratory, clinical, and 
population evidence. The study was given substance and direction by its leader, our 
colleague, Ancel Keys. 

The SCS developed out of a rich set of observations made by a number of clini
cians and investigators. It emerged in embryonic form in each of the seven coun
tries. There was, in the late 1950s, a readiness for the ideas, along with preparedness 
for effective research among disciplines and across cultures. Ancel Keys and the 
Minnesota group, who had participated in physiological studies during and after 
World War II, had found the importance of nutrition and lifestyle in human biology 
(which they called physiological hygiene), and had recognized early that cardiovas
cular diseases were a major new public health concern. Keys and colleagues were 
also prepared with quantitative thinking and computational skills, able to link ide
as, bridge disciplines, and apply methods appropriate to the scientific question. 
Taylor and colleagues at Minnesota in 1957 initiated U.S. efforts for the SCS in a 
study of CVD rates in railway occupations that required different levels of physical 
activity. At the same time, researchers in several parts of the world were examining 
similar issues: Karvonen and the Finnish group, Fidanza and Puddu of the Italian 
group, Buzina and Djordjevic with the Croatian and Serbian groups, Aravanis and 
Dontas and the Greek group, Kimura and Toshima and the Japanese group, and 
Van Buchem and Dalderup and the Dutch group. Each had already begun explora
tions of population phenomena in CVD, testing hypotheses about the causal role of 
diet, physical activity, and lifestyle. Back in Minnesota, Keys, Grande, and Ander
son also made crucial systematic metabolic experiments in the precise serum choles
terol effects of diet changes. Essential to the whole were the observations of Paul 
Dudley White and Noboru Kimura, who put into bold and simple terms the differ
ences in CVD frequency and arterial pathology seen around the world. Meetings 
between all these remarkable people were stimulated by Ancel Keys; the ideas for 
collaborative research rapidly took hold, and active work began. Pilot studies with 
the Finns in 1956, and the Italians and Greeks in 1957, demonstrated feasibility of 
the SCS in the field. The central coordinating grant to Professor Keys from NIH 
allowed the definitive cohort surveys to begin in Croatia in 1958, while the U.S. 
Railroad Study had proceeded in 1957 under a separate grant to Henry Taylor. 



" Fortunately for the SCS, national Heart Foundations and other groups were 
ready to support the early phases of these activities. The U.S. Railroad Study profit
ed from the support of the new National Heart Institute (NHI). Ancel Keys, of 
course, played the crucial role of putting all the ideas together in a clear proposal to 
the NHI for collaborative research among the seven countries. He had the interna
tional contacts, the vision, and the experience to move this major project forward. 

Finally, the special experience and knowledge of each of the SCS principal inves
tigators about their professional fields, and about the geography and culture of their 
lands, along with their clinical contacts and political clout, enabled the whole SCS 
operation to be put in motion. The central NIH budget at the time was only about 
$25,000 per year per center, so the fund raising talents of all the Pis were quickly 
developed! 

Keys and collaborators hypothesized that differences in population rates of 
CVD, and individual risk within populations, were related to mode of life and risk 
factors, including composition of the diet. To examine this hypothesis, formal cross-
sectional surveys were conducted, starting in 1958, among samples of men ages 40-
59, in seven countries contrasting in composition of the diet and in purported heart 
disease rates: former Yugoslavia, Italy, Greece, The Netherlands, Finland, Japan and 
the U.S.A.. Baseline survey participants were entered into cohorts, and both the dis
eased and disease-free were followed for 30 years in most areas. The study was 
unique for its time, with 'adequately' sized 'chunk' samples in 16 areas as the 
cohorts, with standardized risk factor and disease measurements, training of teams, 
and central coding and analysis of data. The SCS became the prototypical popula
tion comparison study, made across a wide range of diet and disease experience. 

As remarkable as these beginnings was the later emergence of leadership in the 
SCS from various places, where and when it was needed. Ancel Keys' leadership 
was essential to organize the study, prepare the initial collaborative proposal and, 
over the years, bring out the three major monographs: the 1967 Acta Medica 
Scandinavica Supplement, the 1970 Circulation Supplement, and the 1980 Harvard 
University Press Monograph. Each of these efforts was a tour deforce which brought 
the diverse findings together in a way no other investigator or editorial board could 
have done as cogently and effectively. But other leadership appeared when the SCS 
came under its greatest threat; the central grant expired in the late 1960s, and soon 
after Dr. Keys retired, his base of operations was constrained. This was paralleled 
by the necessarily intense preoccupation in Minnesota with new activities to assure 
the survival and growth of the Laboratory of Physiological Hygiene, then and still, 
a largely self-supporting academic institution. Thus, in the late 1960s, much of the 
SCS energy, data collection, and coordinating responsibility was shifted to the 
capable hands of Alessandro Menotti and the Rome center. Since then, an important 
new axis of leadership has developed between the Netherlands, Rome, and Finland, 
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with a rich collégial sharing of ideas, initiatives and new data collection for new 
researches. The SCS owes much to the enterprise of Daan Kromhout, Alessandro 
Menotti, and Aulikki Nissinen in this development. 

The SCS was first to make systematic comparisons of CVD rates and characteris
tics of risk in contrasting cultures. It was first to combine cross-sectional surveys 
with long-term follow-up among cohorts. It was first to compute population (eco
logie) correlations between lifestyle and risk factors, and between risk factors and 
disease, and their changes over time. It was first to apply multivariate regression 
coefficients derived in one population to findings in men of the same age in 
another. In addition to these achievements, the study continues to redefine its mis
sion and hypotheses. For example, there is every evidence of continued success in 
long-term follow-up of survival in the cohorts. Dr. Keys continues to study lon
gevity related to characteristics at entry. And research by the several investigators 
moves forward to explain further the large differences in population CVD rates and 
the individual differences in risk, with respect to differences and to changes over time 
in diet, and other risk factors. 

Of course, there are problems. The Seven Countries Study has a relatively small 
number of units to compare, with few degrees of freedom for the ecological correla
tions, and making these correlations at all was early criticized. Some have also criti
cized the selection of the different geographic areas, the varied occupational compo
sition of the populations compared, and the obvious technical limitations of meas
urement and classification across areas by national teams, often under difficult field 
survey conditions. It is true that improvements have been made in the configura
tion of populations for such internal and international comparisons by random 
selection of greater numbers of units, etc. But the SCS was not only 'state-of-the-art' 
for its time, it was bold and foresighted in its concepts and thrust. And, as we 
increasingly realize today, the ecological associations of habitual diet, other risk fac
tors, and population rates of disease, in themselves weak sources of causal infer
ence, are, nevertheless, with strong congruent evidence from the laboratory and 
clinic, valuable indicators of the forces underlying mass diseases. When the evi
dence is consistent, the population correlations may indicate the major determinants 
of different population rates of disease. 

This volume describes a great scientific adventure in cardiovascular disease epi
demiology. All principal investigators wrote chapters about their contributions to 
the SCS from their personal perspectives. The resulting unique document describes 
the development of an international collaborative study which has greatly influ
enced thinking, practice, and policy in cardiovascular medicine and public health. 
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I 
THE INCEPTION A N D PILOT SURVEYS 

A. Keys 

The Seven Countries Study is the culmination of a prospective 
study started in Minnesota in 1947, long before there was any idea of an interna
tional study, and 10 years before international field tests of methods in Nicotera in 
southern Italy, and then on the island of Crete. The actual start of the study was in 
Makarska in Croatia, then a peaceful part of Yugoslavia. 

The end of World War II meant release from war-related work; time to think 
and plan new research. The news in the American public press was no longer only 
about the war and its political and economic aftermath. Among reports of new 
events were increasing notices of executives dying from heart attacks. We could 
speculate about the epidemic of coronary heart disease and its cause. Middle-aged 
men, seemingly healthy, were dropping dead. There was talk of the stress of being 
an executive. But what was the difference between those attacked and those who 
stayed well? 

The Basic Idea - The First Prospective Study 
Suppose we examined middle-aged executive men, measuring and recording char
acteristics that would identify them in regard to items conceivably associated with 
susceptibility to coronary heart disease. If the examinations were repeated annually 
and vital status checked over the years, eventually some of the men would have 
heart attacks while others would stay well. Comparison of the entry characteristics 
of the coronary victims with those of the men who stayed well would reveal what 
years later would be called risk factors. With such knowledge we could warn men 
about their risk and try to alter the risk factors. 

Here was the challenge to the staff of the Laboratory of Physiological Hygiene at 
the University of Minnesota. We had no idea of the number of men to study or the 
length of time needed to distinguish, statistically, coronary victims and their fellows 
remaining healthy. In planning such a prospective study it was necessary to take 
account of facilities, staff, and costs. A plan was drawn up and, with agreement of 
the School of Public Health of the University, a request for a grant was submitted to 
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the U.S. Public Health Service. As it turned out, the plan was too limited, and the 
request for a grant too modest. The request was promptly approved. 

The idea appealed so much to the Public Health Service that it quickly followed 
suit, organizing and financing the same kind of prospective study on a much bigger 
scale. The study was to be operated by a committee with Dr. Roy Dawber as chair
man. Thus was born the Framingham Study. 

Plans for the study in Minneapolis were made in 1946. The subjects, executive 
men aged 45 to 55 in Minneapolis and St. Paul, were recruited, and their entry 
examinations, started in 1947, were completed in February, 1948. The study was 
called the CVD Study, short for cardiovascular disease. The re-examinations in 1949 
and 1950 were satisfactorily made with the able assistance of Doctors Henry L. 
Taylor, Austin Henschel, and Ernst Simonson, all now deceased, the clinicians 
being Doctors Rafael Carmena and Carleton Chapman. They were followed by 
Dr. Henry Blackburn who became the permanent member of the staff in charge of 
clinical work. 

A Year at Oxford, Visiting Professor in Magdalen College 
In 1951,1 was able to take sabbatical leave and go to Oxford University for a year 
as visiting professor in Magdalen College. In that year, I was called to Rome to be 
chairman of the first committee on food and nutrition of the Food and Agriculture 
Organization (FAO) of the United Nations. At the meeting all the discussion was 
about undernutrition in the un-developed countries. When I asked about the prob
lem of diet and coronary heart disease no one was interested. Dr. Gino Bergami, 
Professor of Physiology at the University of Naples Medical School, said coronary 
heart disease was no problem in Naples. 

Back in Oxford I made obligatory visits to colleagues and medical schools in 
Aberdeen and Glasgow in early 1952 and was free for a time. It was cold in Oxford, 
we were tired of food rationing and I remembered Bergami's claim. When I asked 
him about it he said, 'Come and see.' It was a welcome invitation. 

Margaret and I loaded our little Hillman automobile with apparatus for measur
ing serum cholesterol and headed for Naples. In Naples we found Bergami was 
right about the general population's freedom from coronary heart disease, but there 
were patients with myocardial infarction in private hospitals catering to rich people. 
The diet of the general population was obviously very low in meat and dairy prod
ucts, and Margaret found very low serum cholesterol levels in several hundred 
workmen and clerks brought in for examination by Dr. Flaminio Fidanza, an assist
ant to Bergami in the Physiology Department. 

I was taken to dine with members of the Rotary Club. The pasta was loaded with 
meat sauce and everyone added heaps of parmesan cheese. Roast beef was the main 
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course. Dessert was a choice of ice cream or rich pastry. I persuaded a few of the 
diners to come for examination, and Margaret found their cholesterol levels were 
much higher than in the workmen (Arch Intern Med 1954; 94: 328). A few months 
later we went to Madrid as guests of Professor Jimenez Diaz, the foremost cardiolo
gist in Spain, and found a similar picture in a poor area of Madrid (Metabolism 
1954; 3: 195). Professor Diaz was a genial host but scoffed when I suggested that 
heart attacks might be related to the diet. Dr. Francisco Grande Covian organized 
all the work in Madrid and made sure we enjoyed our stay in that great city. Paco, 
as everyone called him, was unhappy with his position in the Medical School and 
before long he joined the staff of the Laboratory of Physiological Hygiene. He 
remained as a major collaborator for 20 years before returning to Spain. 

Telling the Story in Amsterdam and New York 
Shortly after the survey in Spain I was invited to speak at a joint session in 
Amsterdam of two international congresses, one on diabetes, the other on nutrition. 
I told about the surveys in Naples and Madrid and suggested that there could be a 
sequence - fatty diet, raised serum cholesterol, atherosclerosis, myocardial infarc
tion. Almost no one in the big audience took me seriously. The sponsors of the 
Amsterdam Congresses gave my lecture to Voeding, the local journal on food and 
nutrition, which promptly published it (Voeding 1952; 13:539-555). Voeding is a 
respectable journal with very little circulation outside the Netherlands and even 
there primarily read by nutritionists. Not surprisingly, the lecture had no interna
tional attention. Years later I made some photocopies for colleagues because they 
had never heard of it. A few months after Amsterdam I gave the same lecture at 
Mount Sinai Hospital in New York. The audience was very small, but one of the lis
teners was excited by the thesis on the relation of the diet to coronary heart disease. 
That was Dr. Frederick Epstein. When some other reports seemed to be in harmony, 
he became extraordinarily effective in spreading the message all over the world. 

Different Populations 

The crude surveys in Naples and Madrid convinced us that surveys of men in dif
ferent populations would be revealing. In 1954,1 organized a meeting in Naples of 
prominent investigators from several countries to discuss the coronary problem. 
Hakvin Malmros from Sweden told about the disappearance of coronary heart dis
ease in populations whose food was greatly reduced by the German occupation in 
World War II. He had reported it in 1950 in Acta Medica Scandinavica 1950; 
Supplement 246:137. Vartiainen and Kanerva in Finland had written about athero
sclerosis and wartime in 1947 (Ann Med Inter Fenn 1947;36:748). The connection 
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between nutrition and mortality from coronary heart disease during and after 
World War II was reviewed by Schornagel (Docum Med Geogr Trop, Amsterdam 
1953;5:173). 

The major change in the food supply in wartime had been a great reduction in 
meat and dairy products. In hindsight, food calories were reduced, but more signific
antly there had been a drastic reduction in saturated fatty acids in the diet. No one 
at the meeting in Naples came up with another inference that could be suggested. 
Undoubtedly many of the older members of the starving populations had well-
developed atherosclerosis before the diet change. Why did some of them not have 
heart attacks? Certainly the diet change must have caused a great decrease in the 
cholesterol level in the blood serum, so there could have been a decrease or cess
ation of further enlargement of the atheromata. But would that alone have prevent
ed heart attacks? Could it be that atheromas in the coronaries were reduced by the 
drastic change in the diet? In recent years it has been reported that this is possible 
with a drastic change in the diet, but there is controversy about it. 

At the Naples meeting all agreed that comparable prospective studies in differ
ent populations could discover common characteristics associated with susceptibil
ity to coronary disease. The problem was how to organize, finance, and carry out 
such comparable studies in different populations. In the meantime surveys would 
be useful. 

International Surveys 
The most prominent participant at the Naples meeting was Dr. Paul White, 
President Eisenhower's physician, who would thereafter be with us in visits all over 
the world, discussing and surveying the coronary problem. All doors of medical 
schools and hospitals were open to him, Margaret and I trailing along taking meas
urements, including serum cholesterol, on samples of men in the populations. 

Those travels found great differences in the frequency of hospitalized coronary 
heart disease, in the mode of life, including the diet, and in serum cholesterol levels. 
Professor Jack Brock, head of the Department of Medicine at the University of Cape 
Town Medical School, invited us to look at the situation in Cape Town. On the way 
to Cape Town we stopped in Uganda where Dr. Jack Davies, pathologist in 
Kampala for the region, had made preparations to entertain and instruct us. He had 
arranged a display of 200 hearts dissected with the coronary arteries opened. In all 
but two of the hearts were the coronaries essentially clean, but those two had exten
sive atheromata. He explained that those were the hearts of butchers whose pay for 
their work was the offal, the entrails, which formed a part of their diets. 

In Cape Town the excellent Groote Schuur Hospital has two wings, one for 
'Europeans', as white people are called there, the other for all other patients -
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Blacks, East Indians and mixed groups called 'Cape colored'. The medical staff, all 
trained in England, served both wings equally. There was discrimination in admis
sion to the hospital but, so far as we could see, not in the quality of diagnosis and 
treatment. In the wing for Europeans coronary patients were common but perhaps 
somewhat fewer than would be seen in Minnesota hospitals. In the other wing of 
the hospital coronary patients were said to be extremely rare. Some of the findings 
in Cape Town were reported in The Lancet 1955;2:1103. 

We made no cholesterol measurements or diet surveys but in a month of eating 
in private homes and restaurants the diets of the Europeans seemed to be primarily 
English, with local modifications reflecting the mild climate. In contrast, the mar
kets and eating places for the Blacks indicated very little consumption of meat and 
dairy products. There was one curiosity. We saw lobsters in the common markets 
but never were served lobsters to eat. We asked why, and were told only the blacks 
eat lobster! We were puzzled, especially when we learned that some lobsters were 
shipped to Europe. 

Surveys in Italy 
A few days after returning from Cape Town we were off to Sardinia to make a sur
vey in Cagliari. Our host, Professor Aresu, arranged everything for our conven
ience, finding a good place for Margaret to measure cholesterol, getting helpers to 
bring men for examination, escorting Dr. Paul White and Dr. Reuben Berman, car
diologist from Minneapolis, on tours of the hospitals. Paul and Reuben saw some 
heart patients but very few of them were of coronary origin. Margaret found the 
serum cholesterol level very low, and some doctors remarked that was surprising in 
view of the fact that eggs were abundant, and the men were eating an egg or two 
every day. They knew that egg yolks are full of cholesterol but they did not know 
that in man, in contrast to rabbits, dietary cholesterol in ordinary diets has relatively 
little effect on the serum cholesterol (Arch Inter Med 1950; 86:189). Controlled 
experiments on man found little or no effect on the serum from adding cholesterol 
to diets containing the usual amounts of cholesterol in ordinary diets (Science 1950; 
112: 79, J Nutrition 1056; 59: 30). Later studies found a small relation between serum 
cholesterol and cholesterol in the diet (J Nutrition 1960; 71: 61, J Lab Clin Med 1961; 
57: 331). More evidence on the subject was reported in J Nutrition 1953; 87: 52 and 
1965; 67: 52. Considering the findings in controlled experiments, the findings in 
Cagliari were not exceptional. It was gratifying to note that a population survey can 
agree with controlled dietary experiments. 

From Cagliari we went to Bologna and found an entirely different picture. In 
Italy, Bologna is called 'la grassa', meaning it is the fat city and the most cursory 
inspection showed the appellation is justified. Not only was the diet fatty, people 
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tended to be fat. We examined the men in the Fire Department. The average Body 
Mass Index was higher than that of the men we had been studying in Minnesota. 
We could not blame it all on the diet; how much exercise do firemen have in a city 
where everything is built with stone? The serum cholesterol levels in Bologna were 
much higher than Margaret had recorded in Cagliari. Meanwhile, Paul White found 
no lack of coronary patients in the hospitals of Bologna and nearby Modena where 
the mode of life was similar. 

What about the Japanese? 
The vital statistics for Japan showed extremely few deaths attributed to coronary 
heart disease. In Cape Town the comparison was between two different races with a 
great difference in economic level. More relevant would be a comparison of men of 
a single non-white race differing in mode of life. Dr. Paul White joined us when we 
made surveys of Japanese men in Hawaii and Japan. At the excellent Kuakini 
Japanese hospital in Honolulu the doctors told Dr. White they occasionally had cor
onary patients. The serum cholesterol levels in samples of healthy Japanese men 
brought in for examination were rather low but not extremely so. 

We found a different picture in Japan. Dr. Noboru Kimura, Professor of 
Medicine at the Kurume Medical School, had farmers in nearby Tanushimaru 
brought in for us to examine. Their serum cholesterol levels were extremely low. 
We could not properly survey their diets at that time, but, clearly, they were almost 
fat-free, no dairy products of any kind, almost no meat; the only animal foods were 
from the sea. In Fukuoka, the nearest large city, the diets and serum cholesterol 
levels were like those in Kurume, and the doctors were unable to find a coronary 
patient for Paul White to examine. The pathologist in Fukuoka told us about a great 
rarity he had found in the previous year. A Japanese doctor who had returned to 
Japan after practicing in Hawaii for 20 years had dropped dead; his coronary arter
ies were atheromatous. 

In Los Angeles the Japanese men were largely Americanized in their way of life, 
including the diet. Their serum cholesterol values tended to be only a little lower 
than the average for white men in Minnesota. At the hospitals we were told that 
Japanese men with myocardial infarction were not rare. The findings on the 
Japanese men in these surveys were reported in the Annals of Internal Medicine 
1958;. 48: 83. A dietary experiment on Japanese coal miners in southern Japan found 
their serum cholesterol response to a change in the diet was not different from that 
expected from diet experiments in Minnesota. (Am J Clin Nutr 1957; 5: 245). Several 
miners could not finish the experiment; more fat in the diet than in their ordinary 
diet made them sick. 
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Ilomantsi and Surveys in Finland 
A major stimulus to work on the coronary problem in populations was a visit to 
Ilomantsi, a large village in Karelia in the most eastern area of Finland, only a few 
kilometers from the Russian border. Martti Karvonen said it was reputed beset with 
coronary heart disease, and he took me there to see. There was no hospital but a 
kind of lazarette with beds for six men. One man was very ill with emphysema, 
another had pneumonia, a third was a young man who had been bitten by a bear; 
three men suffered from myocardial infarction. We went to a logging camp so close 
to the Russian border we could hear sounds from Russia. We enjoyed a sauna with 
the loggers and when we came out there were refreshments. The loggers had slabs 
of cheese the size of a slice of bread on which they smeared butter; they washed it 
down with beer. It was an object lesson for the coronary problem. 

In 1956 Martti Karvonen organized surveys on men in east and west Finland and 
in Helsinki. The 24-year follow-up found 345 men alive, 152 dead. The habit of 
smoking cigarettes was the major risk factor for cardiovascular and all-causes 
deaths. The data were reported in the International Journal of Epidemiology 1984; 
13: 428. The Body Mass Index at entry was higher in the survivors than in the men 
who died. The level of HDL (alpha lipoprotein) cholesterol in the serum at entry did 
not distinguish the survivors from the dead. Epidemiologists could object that the 
men were not random samples of populations. 

Prospective Studies in Different Populations 

All of the studies described above had faults. The men we examined were not ran
dom samples of populations, and there was a lack of proper controls and numbers. 
Prospective studies in different populations were needed. It was decided that the 
men to be studied prospectively should be relatively stable in lifestyle to reduce the 
problem of evaluating effects of changes. In this respect men in villages would be 
preferred to men in cities who too often change their ways and place of residence. 
Besides focusing on villages, we felt men long employed by railroad companies 
would be suitable for a long-time prospective study, because both in the United 
States and in Italy they seldom seek other employment. When they retire they 
receive a good pension and when they die the heirs have a death benefit certified by 
an official death certificate. The findings in prospective studies on railroad men in 
the United States and in Italy are summarized in another section of this history of 
the Seven Countries Study. 



Prospective Studies in Villages 
We wanted to make prospective studies on men in villages, but the first require
ment was to put together international teams for working in villages. Methods and 
procedures must be tested and established. A trial in a village was needed. For this, 
Dr. Alfonso Del Vecchio, an associate of Dr. Fidanza in Naples, suggested his native 
village, Nicotera in southern Italy. There was no housing for a team in Nicotera, but 
not far away in Gioia Tauro there was a new Jolly Hotel and restaurant suitable for 
living quarters for the team. 

The doctors and officials in Nicotera were delighted about having an interna
tional group work in their village. They did everything to help, providing quarters 
for the work and getting assistants to round up men for us to examine. Soon we 
were busy with examinations. For serum cholesterol measurements we took advan
tage of a fact found by Dr. Joseph Anderson in Minneapolis. The cholesterol in 
blood serum dried on filter paper is stable for months if kept away from heat and 
light. Blood serum put on filter paper with a calibrated micro-syringe and dried in 
room air can be extracted and the cholesterol measured with a method adapted for 
micro-amounts. (Clinical Chemistry 1956; 2:145). Great for working in the field 
without fancy apparatus! 

Dr. Anderson reported his cholesterol measurements to us but said in a few sam
ples the amount was unbelievably high. Some detective work found the explana
tion. Our work room had no window screens and there were flies. We discovered 
that fly specks contain cholesterol or something that acts like it in the analysis! 
Putting screens on the windows was the cure. 

One day there was a terrific thunder storm, much lightning and high winds. 
While we were covering in our workplace a car drove up and a woman under an 
umbrella came to the door. She introduced herself as Dr. Louise Dalderup, sent by 
Dr. Muntendam, Secretary of State for Public Health in the Netherlands, to inspect 
our work. The outcome, several years later, was the establishment of the Seven 
Countries' cohort of men in Zutphen, a town in the central-east part of the 
Netherlands. 

I wanted to find something about the mortality in Nicotera, and was given 
access to the official death certificates. In checking the certificates for the two previ
ous years, I could not understand six records of men for whom death was attributed 
to 'gelosia', jealousy in English. I asked the local doctor to explain. He thought a bit 
and said it could be called lead poisoning. I quickly caught on; bullets are made of 
lead. Amusing, but enough to convince us that the local death records needed spe
cial explanations for epidemiological purposes. 
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Pilot survey in Nicotera, Italy, 1957. 

A Trial of Working Men in Greek Villages - Crete 
The experience of working in Nicotera showed that an international team could 
make a good survey in a village in Italy. The next question was to see if similar 
work could be done readily in villages in other countries. Dr. Andy Dontas in 
Athens was privy to our work and proposed we try to do the same kind of survey 
on the island of Crete. He, and Dr. Christ Aravanis, a leading cardiologist in 
Athens, made arrangements for similar work in villages on Crete with headquarters 
in Heraklion, the main port and largest city in Crete. 

In October 1957 we loaded our station wagon in Rome for the work in Crete and 
had dinner with Dr. Vittorio Puddu, the famous cardiologist, in his apartment in a 
quiet area of Rome. Returning to the car we found a box of paper for the electrocar
diograph machine we had lashed on top of the car was gone. Nothing could be 
done about it because we had to leave in the morning on a tight schedule. At Vibo 
Valentia we stayed overnight before taking the ferry to Sicily, where we would 
board the ship bound for Athens. 

In Athens we left our daughter, Martha, with Jenny Dontas, sent our station 
wagon by ship, and took a 'plane' to Heraklion, where we set up headquarters in 
the recently completed Hotel Astir. We were truly an international team. Besides 
Margaret and I, and the Greeks, including Dr. Constantine Chlouverakis and the 
nutritionist Helen Sdrin from Athens, we were joined by Dr. Flaminio Fidanza from 
Italy, Professor Noboru Kimura from Japan, and Dr. Martti Karvonen from Finland. 

The shortage of paper for the electrocardiograph machine was a problem. Jenny 
Dontas brought Martha to Heraklion for a visit. She helped her mother cut the 
paper lengthwise, doubling the length. The sensitivity of the machine was reduced, 
so we could get the whole record on the half-sized paper. 
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