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A Case Study of an Underdeveloped Area
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Ancel Keys

Launching the Seven Countries Study E ugk’m ﬂuW7 X(bp(i)\/ * N\

Ancel Keys (1904 - 2004) launched the Seven Countries Study in 1958,
after exploratory research on the relationship between dietary pattern and the

- —_— prevalence of coronary heart disease in Greece, Italy, Spain, South Africa, Japan, and
Blackburn-Keys Collection, . . . . . .
University of Minnesota Finland. Out of all his scientific accomplishment, the SCS is arguably the most

i

TAPBLE H3

Percentages of men who exceed specified values for T skinfolds and for serum choles-
tercol. Values specified are those above which are found 20%, 15%, 10% and 5% of men
in the combined distribution of "low-risk' areas.

SAMPLE Z Skinfolds {mm. ) over: Serum Cholesterol mg. % over:
25 28 31 37 230 240 250 270

1, . 5. Switchmen 67 58 48 29 55 4 38 24
2. U.S. Sed. Clerks Té 66 54 33 55 a6 38 24
3. U.58. Non-Sed. Clexrks 71 62 55 38 54 47 42 25
4. UJ.5. Executives 7T 69 59 39 60 53 45 22
5. East Finland 16 12 9 5 T3 a7 60 46
6., West Finland 20 15 11 7 68 50 52 36
7. Zutphen 42 32 22 10 50 41 32 19
2. Dalmatia 16 12 a8 3 16 10 H 3
9. Slawvonia 17 13 10 5 22 17 12 5
10, Crevalcore ig 31 25 13 22 17 11 &
11. Montegiorgio 16 10 7 4 21 16 11 &
12. Crete 13 9 & 2 27 20 15 K
13. Corfu lé 12 9 4 24 18 13 &
14. Velika Krsna T 5 2 1 2 1 0 0
15, Rome Railrogad Men 51 41 32 18 28 21 15 T
16. Tanushimaru 8 5 3 2 19 1& 13 9
17. Ushibuka - - = - 1 L8] o (4]
18. Nicotera 16 12 8 5 12 6 3 ]
Mean, Lines 1-7 53 45 37 23 59 51 T 28
Mean, Lines 8-14 18 13 10 5 19 14 10 5
Mean, Lines 1-18 33 27 22 13 34 28 23 14



Ancel Keys

Ancel Keys (1904 - 2004) launched the Seven Countries Study in 1958,

after exploratory research on the relationship between dietary pattern and the

prevalence of coronary heart disease in Greece, Italy, Spain, South Africa, Japan, and

Blackburn-Keys Collection,

University of Minnesota Finland. Out of all his scientific accomplishment, the SCS is arguably the most
important.
’ B C) Serum cholesterol and CHD
® . .

R incidence

i ® o

E I In this graph, the average cholesterol level

g 2| % ® in the blood is associated with 5-year

-

8 . ‘ .

s 't ® 2 incidence rates from CHD: the higher the
3 ®, : _@@ | J . cholesterol level in the group, the higher
MO M CroEsTEROL et °° the percentage of that group that got CHD

(@-BELGRADE FACULTY, ©-CREVALCORE (D-DALMATIA and the lower the average serum

E)-EAST FINLAND.G-CORFU, ®CRETE, @ ZUTPHEN

&n&nrmmn LAVONIA @)-U.S. RAILROAD cholesterol level the lower the CHD
KA KRSNA, @)-WEST FINLAND,@-ZRENJANIN

incidence rates. This graph shows also
nicely that the various cohorts were very different in average serum cholesterol profiles
and in CHD incidence rates. Similar correlations were found using 10-year CHD mortality
rates. These correlations support the hypothesis that serum cholesterol is related to CHD
incidence at the population level.

Launching the Seven Countries Study E ugkéﬁ] ﬂL)\M 7_ Xb_)pd_)\_}-jl. _I/\ T

SW Study

https://www.sevencountriesstudy.com/stu
y-findings/crosscultural/
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Risk factors for ischaemic heart disease in a Greek H B EI?\ E {n VX nn x iO U _.l

population: A cross-sectional study of men and , . ,
women living in the village of Spili in Crete @ 1” (i) (@O N ( 1 991 D M (

L. H. LINDHOLM %, A. D. KOUTIS, CH. D. LIONIS, I. G. VLACHONIKOLIS, A. ISACSSON,
M. FIORETOS

European Heart Journal,Volume 13, Issue 3, March 1992, Pages 291-298, https://doi.org
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Research article

Risk factors for ischaemic heart disease in a Cretan rural
population: a twelve year follow-up study

loannis K Karalis*12, Athanasios K Alegakis!, Antonios G Kafatos?,
Antonios D Koutis!, Panos E Vardas? and Christos D Lionis!

HaeleyWV
PrinNios27 7
sddon (20070 H

Tnitial Population:
;%;1% Table 3: Prevalence of most common risk factors, for both sexes, in 1988 and 2001
(/1_" plmg lellﬂmltﬂ‘\-\\ H-a-les Fﬂmah!:i
— 1% __,.F-//
1#Phase Patticipants: Iﬂnl I ’HE P Iﬂu I I gaﬂ P
333 subjects
(160, 1739)
Hypertension (%) 51 (60.5%)  33(206%) <0001  FI(65.1%) 71 (401.0%)  <0.00
. N Diabetes (%) 10/(12.0%) I (6.9%) 0065  11(128%) 15 (8.7%) <0.001
el Hypercholesterolemia (%) % (434% 10 (631% <0001 I(30%)  105(607%) <000
\‘x 31076,29) 7 ‘\\f‘(:ﬂ‘m}, S Increased w.c (7' > 102 cm = ¢ > 88 cm, %) W(325%)  5(156%) <0001  50(58.1%)  83(480%)  <0.00l
D o Current smokers (%) 17 (446%) T3 (45.6%) 0454  12(140%)  18(10.4%) .000

1#Phase Participants, alive and still living in
the area:

A8 st 0608 179) w.C waist circumferance, (7" males, E[_] females

f}__'_._‘_\_\_\-\-ﬁ\
7 Mplaseattendmee.

. 8074
—

2 Pliase Participans:
200 subjects
1¢,1009)




JOURNAL ARTICLE
Mortality Rates in a Cardiovascular ‘Low-risk’
Population in Rural Crete
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Family Practice, Volume 10, Issue 3, September 1993, Pages 300-304, https://doi.org & — T
/10.1093/fampra/10.3.300
Published: 01 September 1993
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Reporting effectiveness of an extract of three traditional Cretan
herbs on upper respiratory tract infection: Results
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from a double-blind randomized controlled trial B dw w K r
i
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E Castanas’, C Loais **
e AR 191008 o K 1K
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) > L Yl CH AND 24, 77
50% 80% . - - -
amelloratlon amelloratlon

Control Trt  Control A o - . A >7, AL B
‘ b hh~ G >w ks ~ 6 -
hRv 2.09 3.67 5.67 6.13 + L2 - > 6 > .

bMpv 1.73 3.19 4.72 4.56 bt W, h AO4%,
NL63 2.15 2.11 4.94 4.14 +

H1N1 419 286 614 408 w+ Ag T8 h pgem Wikt bt oA "L
o> 7 L >h 500 AT B AL A
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Impact of religiosity/spirituality on biological 1 - - - i
and preclinical markers related to cardiovascular disease. ! N\ Ca nld ses 4 Y oA AN brrdy B X h, ¢ "
Results from the SPILI 11l study -

— ' 1 AV 4 \ I
Dimitrios Anyfantakis,’ Emmanouil K. Symvoulakis,’ Demosthenes B. Panagiotakos,? 1 < (3 ) h Z H n M H
A\

Dimitrios Tsetis,® Elias Castanas,* Sue Shea,! Maria Venihaki,> Christos Lionis'
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Anyfantakis et al. BMC Psychiatry (2015) 15:173
DOI 10.1186/512888-015-0561-3
BMC
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Effect of religiosity/spirituality and sense of @ o
coherence on depression within a rural > B A ‘t’ <

populat|on in Greece the Spili Il prOJect

Dimitrios Anyfantakis', Em uil K Symv nolis Linardakis?, Sue Shea', Dem nes Panagiotakos®
and Christos Lionis'
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Open Access Review
Article DOI: 10.7759/cureus.9910

Religiosity, Well-Being and ‘Slowing Down’
Ageing Damage: A Literature Review

Dimitrios Anyfantakis | , Emmanouil K. Symvoulakis #, Christos D. Lionis *

1. Primary Care, Primary Health Care Centre of Kissamos, Chania, GRC 2. Social and Family Medicine,
School of Medicine, University of Crete, Heraklion, GRC



MMental Health in Family Medicine 2013:10:3—13 ) 2013 Radcliffe Publishing

Aurticle
Sense of coherence in people with and > A £ 1 N N A v
without type 2 diabetes mellitus: an B L L
observational study from Greece - a ¢ \ \

A n< A T |

K Merakou BA MSc PhD

Department of Public and Administrative Health, National School of Public Health, Athens, Greece

A Koutsouri BA MSc

General Hospital of Livadia, Terma Agiou Viasiou, Livadia, Viotia, Greece

E Antoniadou BA PhD

Department of Public and Administrative Health, NMational School of Public Health, Athens, Greece

A Barbouni MD MSc PhD

Department of Public and Administrative Health, National School of Public Health, Athens, Greece

A Bertsias BSc

Clinic of Social and Family Medicine, School of Medicine, University of Crete, Heraklion, Crete, Greece

G Karageorgos MD PhD

General Hospital of New lonia "Agia Olga’, Athens, Gresce

C Lionis MD PhD FRCGP(HonN)

Clinic of Social and Family Medicine, School of Medicine, University of Crete, Heraklion, Crete, Greece
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> Int J Psychiatry Med. 2014;47(3):207-30. doi: 10.2190/PM.47 3.c.

Exploring the association of sense of coherence, and
spiritual and religious beliefs in a rural population
group on the island of Crete, Greece

loanna N Stefanaki !, Sue Shea 2, Manolis Linardakis 2, Emmanouil K Symvoulakis -
Robin Wynyard 3, Christos Lionis 2
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J Public Health (2008) 16:421-428
DOI 10.1007/s10389-008-0191-z

ORIGINAL ARTICLE

Metabolic syndrome in children and adolescents in Crete,
Greece, and association with diet quality and physical fitness

Manolis Linardakis » George Bertsias » Katerina Sarri -
Angeliki Papadaki - Anthony Kafatos

Metabolic Syndrome risk factors

waist crc. | -
Blood Pressure [N 43
Gucose | 25
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Child characteristics N % izl . .
: cholesterol  Triglycerides
Obesity at4 years N % N %
Normal 530 79.7 At4 years
Overweight/Obese 135  20.3 Normal 584 95.7 523  85.7
: Elevated 26 4.3 87 14.3
"
Obesity at 6 years At 6 years
Normal 341 68.3 Normal 437 92.6 404  85.6
Overweight/Obese 158  31.7 Elevated 35 7.4 68 14.4
Obesity at 11 years At 11 years
Normal 247 87.6 232 82.3
Normal. 179 597 Elevated 35 124 50 17.7
Overweight/Obese 121 40.3

n“h,haAsth h =" h ", 7586 hh [ ks N h - h L 5 ' h h - ' n’o o
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Mean (SD) NALB ' V" wi'®h WN %
Meia;n Blood Pressure 6|34 or % at 4 years
at 4 years
: Yes 31 4.63
Systolic BP (mmHQ) 90.4 (7.8) NG 638 9537
Diastolic BP (mmHgQ) 53.6 (5.2) '
at 6 years 525 at 6 years
Systolic BP (mmHg) 95.1 (9.1) Yes 25 433
Diastolic BP (mmHg) 54.8 (6.7) No 553  95.67
at 11 years 319 at 11 years
Systolic BP (mmHg) 105 (9.1) Yes 49 15.03
Diastolic BP (mmHg) 60.7 (6.8) No 277 84.97
LYRAOFGAZ2Y F2NJ KEBLISNILISyaArAzy, gl
nth, hAasth h= " h ", 7 >0 hh [ nike _afeandheightperdentiles. The'Fourth Report NNHLBI (2004)
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Asthma* N % Wheeze N Y0
Ever Early2yaSid 6>Xn &SI NAU
Yes 72 955 Yes 87 10.2
No 682 90.45 No 769 89.8
at 4 years Lateonset (>4 years)
Yes 66 7.75 Yes o4 9.1
NoO 786 92.25 No 538 909
at 6 years * Definedas havinga positive answerto two of the following: i) ever
asthma diagnosis ii) wheezing in the last year, iii) asthma
Yes o8 9.83 medicationin the last year Everasthmadiagnosisand wheezeand
No 532 90.17 asthmamedicationin the last year were assessedrom parentat
at 11 vears administeredquestionnairesadapted from the International Study
y on Asthmaand Allergyin Childhood(ISAACat schootage (Asheret
Yes 20 6.02 al., 1995
No 312 93.98 PN AT h R h T, Y SE L hh T
h L B * h h = ! n'cprq) U,|h>5'h-
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The Review

DIABETIC
STUDIES

ORIGINAL DATA

Long-Term, Moderate Coffee Consumption is Associated With

Lower Prevalence of Diabetes Mellitus Among Elderly Non-

T'ea Drinkers from the Mediterranean Islands (MEDIS Study)

Demosthenes B. Panagiotakosl, Christos Lionis?, Akis Zeimbekis®, Kornilia Makzi?,

Vassiliki Bountziouka®, Mary Economou?, Toanna Vlachou?, Mary Michelil,
Nikos Tsakountakis?, George Metallinos' and Evangelos Polych[onopoulos1

Table 2. Participants’ biological and clinical characteristics by coffee consumption group

Parameter None < 1 cup/wk 1-2 cups/day = 3 cups/day P
(n=161) (n = 230) n=>511) (n=335)
%o of participants 17 25 4 4
Blood glucose (mg/dl) 1240 = 410 1180 * 33.04 1090 * 340° 1210 = 730 0.04
Diabetes mellitus (%o) 23 20 19 21 0.03
Systolic blood pressure (mmHg) 139.0 = 190 136.0 * 160 1350 * 16.0 139.0 = 210 0.04
Diastolic blood pressure (mmHg) 79.0 T 80 760 £ 90 800 * 90 790 T 120 0.14
Hypertension (%a) 39 67 61 23 0.31
Hypercholesterolemia (%) 46 58 57 45 0.06
Total cholesterol (mg/dl) 2230 T 410 2280 400 2210 * 400 2260 = 67.0 026
HDL cholesterol (mg/dl) 530 £ 110 56.0 * 10.0 560 * 11.0 620 = 120 0.14
LDL cholesterol (mg/dl) 1400 T 420 1430 £ 310 1430 £ 360 1620 = 400 0.22
Trglycerides (mg/dl) 1320 = 700 136.0 * 63.0 1370 % 510 139.0 = 60.0 0.69
Body mass index (kg/m?) 260 T 50 290 * 50° 290 * 607 280 507 0.001
Obese (%a) 24 30" 41 28 0.001
CVD risk factors (0-4)t 1.5 1.9 1.7 1.3 0.06

Legend: Data are mean + SD and percentages. p from one-way ANOVA (for glucose, blood pressures, cholesterols, triglycerides,
body mass mdex) and chi-square test (for hypertension, diabetes, obesity, hypercholesterolemia, CVD risk factors). No gender dif-
ferences were observed. "Factors included in this variable were hypertension, diabetes, hypercholesterolemia and obesity. “p < 0.05

and "' p < 0.01 for comparisons between coffee consumption groups vs. non-consumption (Bonferroni corrected).

€E =2 MEDES (200)7)

The target sample size was 300 people from
Cyprusand 150 from eachof the other islands Of
the people initially selected(n = 937), 437 men
and 500 women (n = 937) agreedto participate
(Cyprus n = 300, Mitilini; n =142, Samothrakin =
100, Cephalonian =114, Creten =131and Corfu
n=150).

N. TsakountakisF. Anastasioy E. Ladoudakiand

M. Antonopouloyfield investigators, the Cretan
UoC Team



European Journal of Public Health, Vol. 20, No. 6, 659-664
© The Author 2009. Published by Oxford University Press on behalf of the European Public Health Association. All rights reserved.
doi:10.1093/eurpub/ckp192 Advance Access published on 30 November 2009

The ‘secrets’ of the long livers in Mediterranean
islands: the MEDIS study

Eleni Tourlouki', Evangelos Polychronopoulos', Akis Zeimbekis?,

Nikos Tsakountakis®, Vassiliki Bountziouka', Eirini Lioliou’,

Eftichia Papavenetiou', Anna Polystipioti', George Metallinos’,

Stefanos Tyrovolas', Efthimios Gotsis', Antonia-Leda Matalas', Christos Lionis?,
Demosthenes B. Panagiotakos'

Table 4 Anthropometric and clinical characteristics of the
MEDIS study male and female participants according to age

=80 8090 =90 P-value
years years years
Males
N 397 137 19
BMI (kg}'mz} {mean =+ sD) 28.1+4.1 274+41 26.6+2.9 .09
Waist circumference {(cm) 105+ 13 1024+ 11 99 49 0.19
(mean 4= SD)
Underweight (%) 0.8 o o 0.29
Obesity (%) 29 25 10 o.16
Hypertension (%) 59 71 74 0.03
Hypercholesterolemia (%) 48 42 39 0.41
Diabetes (%) 22 18 26 0.59
Females
N 512 114 11

BMI (kg/m?) (mean+SD) 29.7+5.2 28.2+5.0 23.8+45 <0.001
Waist circumference {(cm) 102 +13 104 4+ 12 93 4+12 0.02
(mean 4= SD)

Underweight (%) 0.4 3.7 10 <0.001
Obesity (%) et 33 10 =<i0.0:01
Hypertension (%) T2 JO 82 0.67

Hypercholesterolemia (%) 66 52 11 0.001

Diabetes (%) 24 19 9 0.32

€E pe> 8 MEDISn'uc»icuon tdu

2009)

A
A favourable adherence to the
Mediterranean diet, mid-day naps and
smokingcessationwith an increasein age
was characteristic of our elderly
population

A Future research should further evaluate

whether the aforementioned
characteristics are associated with
longevity beyond the average life
expectancy
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Coupset al, AmJPrevMed 2004, 27(2 supp):34-41; Fineet al, AmJPrevMed 2004, 27(2 supp):18-24; Linardakist al, PrevMed 2013 57:168-17; McAloney
et al, PrevMed 2013 56(6):365-371; Munizet al, RevSaudePublica2012 46(3):534-542; Scuitet al, PrevMed 2002 35(3):219-224; WHO,2010
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Table 3. Prevalenceof accumulatedMBRFsfor chronic diseasésin the total estimated population of the eleven Europeancountries
participatingin the SHARKtudy,aged50+ years

h"'“’h 1 [ 1 MBRFs ~ < <h ™ <" - h ¥
EstimatedvO 1 2 3 4 \@
population weight % weight % (95% CI)

Total 104,871,348 | 9.1 37.5 448 8.0 0.6 |53.4 (52.354.3)
Spain 13399894 57 327 509 99 08 [61.4 (59.064.1)
Greece 3,675334 58 336 487 114 0.5 |60. (58.462.9)
Austria 2,409,459 6.6 35.1 48.9 8.7 0.7 583 (55.660.9)
Belgium 3364534 86 352 47.0 87 05 562 (54.358.1)
Italy 21043374 7.2 372 475 75 06 556 (53.058.3)
France 18804976 10.1 37.3 445 7.3 0.8 52.6 (50.554.8)
Germany 29659659 10.5 40.0 42.0 7.2 04 496 (47.351.8)
Netherlands 5,140519 11.6 39.2 39.2 9.6 0.4 49.2 (47.051.5)
Denmark 1,795503 13.5 395 36.1 10.1 0.9 47.1 (44.1:50.0)
Switzerland 2,284,458 13.9 410 36.7 7.6 0.8 451 (41.448.8)
Sweden 3293638 145 42.3 37.6 5.6 0.1 |43.3 (41.1:45.5)

Confidence intervals (Cl) were estimated according to the complex sampling design of the study.

Chisquare test, p<0.001.
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Fig.”2Preventive Health Services Utilization sq@tEISUs) in n=8,238 adultsS, aged 50+ years, with 2+ behavioral risk factors across - A
60 - eleven European countries.

=0-100)

Mean and 95%ClIs of PHSUs
(range

PHSUs: Preventive Health Services Utilization score.
Estimations of mean values and 95% confidence intervals (958@iCéted by bars) were based on complex samples.
The overall mean PHSU score in adults with 2+ BRFs was 39.4 (95%899€)38.8
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Burden of metabolic syndrome among primary

care patients in Crete, Greece: A descriptive study

Marilena Anastasaki , Sophia Papadakis , Manolis Linardakis , Dimitrios

Anyfantakis , Emmanouil K. Symvoulakis , Christos Lionis & on behalf of the

Cretan Primary Care Research Group ~ EurJ GerPract2020

170 (== M. ANASTASAKI ET AL.
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Significant Rise of Colorectal Cancer Incidence in Younger de S d)( G P

Adults and Strong Determinants: 30 Years Longitudinal
Differences between under and over 50s

Dimitra Sifaki-Pistolla 2*(), Viktoria Poimenaki 2, llektra Fotopoulou 1.2 Emmanouil Saloustros ?,
Dimitrios Mavroudis *, Lampros Vamvakas >** and Christos Lionis *
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Reporting Liver Cancer Trends in the Island of Crete, Greece:
Results from a Geo-Epidemiological Study

Stavros Kalpadakis !, Dimitra Sifaki-Pistolla (), Emmanouil K. Symvoulakis !, Panagiotis Kelefiotis-Stratidakis %,
Lambros Vamvakas **, Dimitrios Mavroudis ** and Christos Lionis **

Age-Standardized Incidence Rates (ASIR)/100,000/year ASIR/100,000/year
Ratio of males/females per
municipality (%)

@® 112%-118%

® 89%-94%

* Kappa Mativiic- 0.4 (Pyabsc<0,001) -—

Age-Standardized Mortality Rates (ASMR)/100,000/year

Ratio of males/females per
municipality (%6)

<.
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® 82%-93%
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ConclusionsOur study identified certain chronic iliness
complexes that were associated with low MMSE scores
within the context of primary care consultation. Also, our
analysis indicated that seven MMSE items provide strong
evidence for the presence of dementia or MCI.

Conclusions: Older  age, depression
symptoms, polypharmacy, waist circumference,
poor adherence to Mediterranean diet and IL-6
plasma levels are associated with increased
frailty.



