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Introduction: The purpose of this study was to evaluate changes in the prevalence of cardiovascular disease
(CVD) risk factors in a population-based sample of Greek adults.
Methods: From May 2001 to December 2002, 1514 men and 1528 women (age >18 y), living in the Attica region
of Greece, were enrolled in the ATTICA cohort study. In 2006, the 5-year follow up was performed (941 of the
3042 participants, 31%, were lost to follow up). The prevalence of hypertension, hypercholesterolemia, diabetes,
obesity, smoking and physical inactivity, was assessed in both examinations through established procedures.
Development of CVD (coronary heart disease, acute coronary syndromes, stroke, or other CVD) during the followup period was defined according to the WHO-ICD-10 criteria.
Results: During 2001-2006 there were 88 male and 102 female cases with hypertension per 1000 individuals, 237
male and 177 female cases with hypercholesterolemia per 1000 individuals, 58 male and 53 female cases with diabetes per 1000 individuals. In addition, 304 per 1000 males and 294 per 1000 females who were physically active at baseline examination became sedentary during the follow-up period. The prevalence of obesity reduced in
males by 0.7% (p=0.66), but increased in females by 2.4% (p=0.10). Regarding smoking, its prevalence in 2001
was 47.2% in males and 39.6% in females; however, 27.5% of males and 24.5% of females stopped smoking,
while 21.7% of males and 24.7% of females started smoking during the study period. The 5-year incidence of CVD
was 11.0% in men and 6.1% in women (p<0.001); the case fatality rate was 1.6%.
Conclusions: The burden of CVD risk factors is increasing at alarming rates in the investigated population. Our data underline the need for immediate action from public health care professionals in order to control the upcoming
epidemic.
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ardiovascular disease (CVD) is one
of the leading causes of death in
both men and women in Greece,
and is a major cause of death throughout
the world.1 Data from the Hellenic Statistical Service suggest that the number of
deaths due to CVD increased from 14,603
per 100,000 in 1971 to 31,797 per 100,000 in
2001 (i.e. a relative increase of 117%) (Data
from: www.statistics.gr, accessed on November 4, 2008). Moreover, during 1970-1990
Greece was the only country in the context
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of the European Union that showed an increase in mortality from coronary heart disease (CHD), although all-cause mortality
was reduced and, as a result, life expectancy
increased.2 In a recent report from the 5year follow-up (2001-2006) of the ATTICA
Study, the age-adjusted annual incidence of
CVD was 2.2% in men and 1.2% in women.3
For comparison, the annual incidence of
CVD in a Japanese study (i.e. a well-known
low-risk population) was 2.1%,4 while according to the National Health and Nutri-
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tion Examination studies in US in the early 1990s (i.e.
a moderate to high-risk population), the annual agestandardized CVD incidence rate was 2.25%.5 These
figures confirm the hypothesis that the Greek population is no longer a low-risk population for CVD, as it
was in the 1950s or 1960s.
Several observational studies have shown that hypertension, diabetes, dyslipidemias, obesity, psychological disorders, unhealthy dietary habits, smoking and
physical inactivity constitute the major risk factors for
the development of CVD.6 In 2006, the INTERHEART
study investigators reported that abnormal lipids, smoking, hypertension, diabetes, abdominal obesity, psychosocial factors, consumption of fruits, vegetables, and
alcohol, and regular physical activity, were the most significant factors associated with the risk of myocardial
infarction worldwide, in both sexes and at all ages.7
Measuring the prevalence of CVD risk factors at population level is essential in order to understand and better protect people’s health status. Therefore, the EU,
the European Society of Cardiology, the World Health
Organization, the World Heart Federation and many
other organizations support the development of local
epidemiological studies in order to measure the levels
and the secular trends of various health determinants.
The prevalence of CVD risk factors in Greece has been
mainly based on the findings from the Seven Countries
study that started in the early 1960s,8 and some more recent studies, such as the Athens Study in the 1980s,9 the
EPIC-Greek study in the 1990s,10 and the ATTICA
Study.3
Given that Greece has experienced marked, but
uneven socioeconomic development during the past
decades, with the average income increasing significantly, and taking into account the lack of data regarding the changes in the prevalence of CVD risk
factors during the preceding years, in this study we
aimed to present information about the major CVD
risk factors, such as smoking, physical inactivity, hypertension, hypercholesterolemia, and diabetes, in a
randomly selected, population-based sample from the
Attica region. A secondary goal of this work is to perform a “validation” of the HellenicSCORE tool11 (a
calibration of the ESC SCORE project) that was developed based on local epidemiologic data to evaluate an individual’s global CVD risk.
Methods
Baseline sampling procedure
The information presented is from the database of

the ATTICA cohort study. The ATTICA study was
carried out during 2001-2002, in the greater Athens
area, i.e. the Attica region, which consisted of 78%
urban and 22% rural areas. The sampling anticipated
enrolling only one participant per household; it was
random, multistage and based on the age (5 strata)
and sex (2 strata) distribution of the Attica region (27
strata, census of 2001). First, an invitation was sent to
4056 inhabitants, based on the census roll of each
city. People with a history of CVD were recorded (72
men, 45 women) and were then excluded from all further analyses. In addition, people who lived in institutions or had chronic viral infections did not participate in the sampling. Thus, 3042 CVD-free people participated in the study (75% participation rate); 1514
were men (age 18-87 years) and 1528 were women (age
18-89 years). All participants were interviewed by trained personnel (cardiologists, general practitioners, dieticians and nurses) who used a standard questionnaire.
The study was approved by the Bioethics Committee of Athens Medical School. Further details about the
aims, design and methods used in the ATTICA Study
may be found elsewhere in the literature.12,13
Baseline measurements
At baseline evaluation information about sociodemographic characteristics (i.e. age, sex, mean annual income in the previous year and years of school),
history of hypertension, hypercholesterolemia and diabetes, family history of CVD, psychological information, dietary and other lifestyle habits, such as smoking status and physical activity, were collected. Socioeconomic status was defined using the years of
school and the financial level of the participants.
Smokers were defined as those who were currently
smoking or had stopped smoking during the preceding year; the rest of the participants were defined as
non-current smokers, and divided into never-smokers
or former smokers. For the ascertainment of physical
activity status the International Physical Activity
Questionnaire was used (IPAQ 14 ), as an index of
weekly energy expenditure using frequency (times per
week), duration (in minutes per time) and intensity of
sports or other habits related to physical activity (in
expended calories per time). Participants who did not
report any physical activities were defined as physically inactive. Body mass index (BMI) was measured as
weight (in kilograms) divided by standing height (in
meters) squared, and obesity was defined as BMI
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>29.9 kg/m2. Arterial blood pressure (mean of 3 recordings) was measured at the end of the physical examination with the subject in a sitting position for
about 30 minutes. Participants whose average blood
pressure levels were ≥140/90 mmHg or were under
antihypertensive medication were classified as having
hypertension. Blood samples were collected from the
antecubital vein between 8 to 10 a.m., in a sitting position after 12 hours of fasting and alcohol abstinence.
Total serum cholesterol was measured using a chromatographic enzymic method in a Technicon automatic analyser RA-1000 (Dade Behring, Marburg, Germany) and hypercholesterolemia was defined as total
cholesterol levels greater than 200 mg/dl or the use of
lipid-lowering agents. The intra- and inter-assay coefficients of variation of cholesterol levels did not exceed 9%. Blood glucose levels (mg/dl) were measured
with a Beckman Glucose Analyzer (Beckman Instruments, Fullerton, CA, USA) and diabetes mellitus
(type 2) was defined according to the American Diabetes Association diagnostic criteria (i.e. blood glucose levels >125 mg/dl classified participants as having diabetes).
Table 1 gives the baseline socio-demographic information of the study’s participants.
Follow-up procedure
During 2006, the 5-year follow up was performed. Of
the 3042 initially enrolled participants, 2101 were

Table 1. Socio-demographic characteristics of the ATTICA study
(baseline examination, 2001-02).

N
Age (yrs)
Education status (years of school)
Uneducated (no school, %)
Annual income > €14,000.00
Unemployed (%)
Housekeeping (%)
Retired (%)

Males

Females

1514
45 ± 13
12.2 ± 3.7
0.1%
53.6%
1.0%
0.4%
35.5%

1528
45 ± 14
11.9 ± 3.7
0.4%
37.5%
4.8%
1.9%
35.7%

found at follow-up examination (69% participation
rate). Of the individuals that were lost to follow up
(941), 706 were not found because of missing or wrong
addresses and telephone numbers and 235 because
they refused to be reexamined. Figure 1 illustrates
the study’s sample during the whole period. No significant differences in the baseline characteristics were
observed between those who participated in the follow up and those who did not participate regarding the
distribution of age (45 ± 14 vs. 45 ± 13 years, p=0.78),
sex (males 50% vs. 50%, p=0.99), years of school (12.1
± 4 vs. 12.0 ± 4, p=0.67), presence of hypertension
(30% vs. 28%, p=0.12), diabetes (7% vs. 6%, p=0.27),
hypercholesterolemia (39% vs. 33%, p=0.10), and obesity (19% vs. 15%, p=0.54). However, those who participated in the follow up were less likely to be smokers
at baseline compared to those who were lost (41% vs.
49%, p<0.001). All participants were contacted
through telephone calls (80% of the participants) or

Figure 1. The ATTICA study
sample. CVD – cardiovascular
disease.
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face-to-face interviews, when their telephone number
was not available, and asked to provide all their medical
records. The information assessed for the study population was as follows: (a) vital status (death from any
cause or due to CVD); (b) development of CHD or
stroke; (c) development of hypertension, hypercholesterolemia and diabetes (see baseline examination for
definitions), as well as management of these conditions;
(d) assessment of weight and height; and (f) lifestyle
habits, including physical activity and smoking status.

normally distributed the Mann-Whitney non-parametric test was applied.
All reported p-values are based on two-sided tests
and were compared to a significance level of 5%. SPSS
version 14 (Statistical Package for Social Sciences,
SPSS Inc, Chicago, IL, USA.) software was used for all
the statistical calculations.
Results
Prevalence and 5-year incidence of CVD

Statistical analysis
Age-adjusted prevalence rates of the investigated
CVD risk factors were calculated as the total number
of cases of the specific condition at baseline and at follow-up examinations, divided by the number of individuals in the sample. At this point it should be noted
that participants who were defined as hypertensive,
hypercholesterolemic or diabetic at baseline examination were also considered as having the corresponding
condition at follow-up examination. The latter classification was not used for current smoking habits, obesity status and physical inactivity. Incidence rates of
CVD (using coding from the WHO-ICD 10th rev.)
and the aforementioned risk factors were calculated
as the ratio of new cases to the number of people who
participated in the follow up and did not have this
condition at baseline examination (no person-time
was available for the investigated conditions).
The global CVD risk of the participants was calculated using the HellenicSCORE,11 which estimated the
10-year risk for fatal CVD events based on age, sex,
smoking habits, total serum cholesterol, and systolic
blood pressure levels of the participants at baseline examination. Then, the values of the HellenicSCORE
were categorized into seven classes and compared to
the observed CVD event rates, in order to test the
prognostic accuracy of the tool. Somer’s d coefficient
was then calculated to evaluate the association between
the HellenicSCORE and the development of CVD
events (values close to +1 indicate strong association).
Continuous variables are presented as mean values ± standard deviation and categorical variables
are presented as frequencies. Differences between
genders and the prevalence of risk factors were tested
using the Z-test. Comparisons of mean values of normally distributed variables between males and females were performed using Student’s t-test, after
controlling for equality of variances using Levene’s
test, while for the continuous variables that were not

At baseline evaluation (2001), 72 (4.7%) men and
45 (2.9%) women reported a history of CVD (p for
gender difference <0.001). These participants were
excluded from all further analyses. During the followup examination (2006) the prevalence of CVD had increased to 180 (15.2%) cases in men and 107 (9.2%)
cases in women (p for gender difference <0.001). Thus,
the 5-year incidence of CVD was 108 (11.0%) new cases in men and 62 (6.1%) new cases in women (p for
gender difference <0.001). The overall 5-year CVD
event rate was 170 cases (8.5%), while 32 of these
events were fatal (21 men). Causes of death were myocardial infarction (25 cases), stroke (6 cases), and other
CVD (1 case). Based on these figures, the annual incidence of CVD is 220 new cases per 10,000 men and 122
new cases per 10,000 women.
Prevalence of CVD risk factors in 2001 & 2006
examinations
In Table 2 the prevalence of hypertension, hypercholesterolemia, obesity, diabetes (type 2), smoking
habits, and physical inactivity, at both baseline and follow-up examinations, are presented. During the 5-year
period, the prevalence of hypertension, hypercholesterolemia, and diabetes increased in both males
and females (p<0.01). Specifically, there were 8.8 new
male and 10.2 new female cases with hypertension per
100 individuals (p for gender differences <0.001), 23.7
male and 17.7 female new cases with hypercholesterolemia per 100 individuals (p for gender differences <0.001), and 5.8 male and 5.3 female new cases
with diabetes per 100 individuals (p for gender differences <0.001). The prevalence of obesity reduced in
males by 0.7% (p=0.66), but increased in females by
2.4% (p=0.10). However, the prevalence of obesity is
time dependent, thus incidence should be taken into
account as a more accurate measure. The collected
data showed that the overall 5-year incidence of obesi(Hellenic Journal of Cardiology) HJC ñ 391
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Table 2. Prevalence of cardiovascular risk factors (hypertension, hypercholesterolemia, diabetes, obesity, smoking and physical inactivity)
in both baseline and follow-up examinations, and 5-year incidence of these conditions.
Year of examination
Males
Study participants, n
Prevalence (%) of:
Hypertension
Hypercholesterolemia
Diabetes
Obesity
Smoking (current)
Physical inactivity
Females
Study participants, n
Prevalence (%) of:
Hypertension
Hypercholesterolemia
Diabetes
Obesity
Smoking
Physical inactivity

2001

2006

1514

1044

36.6
39.9
8.0
20.8
47.2
58.7

46.5
57.2
12.8
20.1
38.9
69.0

1528

1057

23.7
35.2
5.8
15.9
39.6
61.8

34.0
48.3
10.4
18.3
36.9
73.2

ty was 21.8% in men and 11.9% in women. Physical inactivity increased in both males and females by 10.3%
and 11.4%, respectively (p<0.01), while 30.4 per 100
males and 29.4 per 100 females who were physically active at baseline examination became sedentary during
the follow-up period. Regarding smoking habits, there
was a reduction in current smoking in both genders, a
finding that could have been biased by the large proportion of smokers lost to follow-up examination. However,
further data analysis showed that 27.5% of males and
24.5% of females stopped smoking, while 21.7% of
males and 24.7% of females started smoking during the
study period.
The aforementioned changes in the prevalence of
CVD risk factors were independent of the age of the
participants, meaning that an increase was observed
in all age groups. Moreover, stratified analysis by socioeconomic status showed that the low-educated
and low-income participants were more likely to develop hypertension (p<0.001), hypercholesterolemia
(p<0.001) and diabetes (p=0.07), compared to the
high-educated and high-income. Moreover, low-educated and low-income participants had a higher prevalence of the CVD risk factors investigated compared to
the high-educated and high-income people, in both
examinations (data not presented here, all p<0.05).
No associations between socioeconomic status and incidence of obesity, smoking habits and physical inactivity were observed (p>0.3 for all).
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5-year incidence
2001-2006

8.8 per 100
23.7 per 100
5.8 per 100
21.8 per 100
16.8 per 100
30.4 per 100

10.2 per 100
17.7 per 100
5.3 per 100
11.9 per 100
19.9 per 100
29.4 per 100

Prognostic accuracy of the HellenicSCORE
In Table 3 frequencies of CVD events by class of the
HellenicSCORE are presented for both males and
females. A progressive increase in the observed CVD
event rate was found by HellenicSCORE class, in
both males (Somer’s d=0.519, p<0.001) and females
(Somer’s d=0.702, p<0.001), suggesting that the applied score is in agreement with the observed CVD
events in the investigated sample.
Discussion
In this epidemiologic report the prevalence of CVD
risk factors in two different examinations (i.e. 2001Table 3. Validation of the HellenicSCORE, which was used to assess the 10-year risk of fatal cardiovascular disease (CVD) events
in the ATTICA sample.
Hellenic SCORE
values (at 2001)

<1%
1-1.9%
2-2.9%
3-4.9%
5-9.9%
10-14%
>14%

Development of
CVD during
2001-2006 in
males (%)
3.4
10.4
16.9
19.5
20.0
29.0
48.6

Development of CVD
during 2001-2006 in
females (%)
0.0
2.2
4.7
3.7
17.3
38.9
-
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2002 and 2006) of the ATTICA Study participants is
presented, together with the 5-year incidence of CVD.
Data analysis revealed that approximately 8.5% of the
ATTICA study’s participants developed a fatal or nonfatal CVD event during 2001-2006. Thus, the annual
incidence rate was 220 per 10,000 men and 120 per
10,000 women, which means that about 550,000 people developed CVD during the preceding 5 years in
Greece. However, it should be underlined that the extrapolation of these finding to the general Greek population should be done with caution, since the Attica
region does not represent the whole country. Nevertheless, these figures underline the burden of CVD in
a so-called “low-risk” population. Moreover, a considerable increase in the prevalence of all major CVD
risk factors (i.e. hypertension, hypercholesterolemia,
diabetes, obesity and physical inactivity) was observed, in both genders, and in all age groups.
Diabetes, hypertension and hypercholesterolemia
constitute major clinical risk factors for the development of CVD. In the present study it was reported that
the prevalence of these conditions increased substantially in all ages and in both genders. Specifically, regarding diabetes mellitus (type 2), an annual increase
by 1% was evident in our cohort. Previous studies reported that the prevalence of the adult population
with known diabetes increased from 250,000 in the
mid 1970s15 to 800,000 in the 2000s,16 representing a
three-fold increase in the diabetic population over the
last three decades. These findings have many consequences, firstly, for individuals, by increasing their
CVD risk and their disability level, which, as a result,
affects their financial status and psychological well-being; and secondarily for their families, as well as for
the health care system. Similar trends were observed
regarding the prevalence of hypertension. Furthermore, regarding hypercholesterolemia, which has
been strongly associated with the development of
CVD,17,18 the data presented indicate that the prevalence increased in males from 39.9% in 2001 to 57.2%
in 2006 and in females from 35.2% in 2001 to 48.3% in
2006. Similarly, as in the case of diabetes and hypertension, the consequences of this increase are of considerable importance, at both individual and population level. Moreover, taking into account that although beneficial, the treatment of diabetes, hypertension and hypercholesterolemia is costly, further actions are needed from public health care authorities in
order to prevent these upcoming epidemics in Greece.
Concerning obesity status, although the prevalence rates between the two examinations did not

substantially differ, a 14% increase was observed in
new cases of obesity, in both males and females. Obesity is now considered as a global epidemic, with harmful
health, psychosocial and economic effects.19 The increasing trends observed in Greece indicate a need
for immediate and effective preventive measures,
with high priority for those with metabolic risk factors.
Furthermore, physical inactivity showed a considerable increase in both men and women during the period 2001-2006, revealing that this unhealthy lifestyle
behavior is spreading at an alarming rate in the Greek
population. The benefits of physical activity for health
have been underlined many years ago.3 Several epidemiologic studies and clinical trials suggest that any
type of physical activity reduces the risk of developing
CVD, as well as various metabolic disorders, such as
hypertension and diabetes. The data presented are of
great importance, since knowledge of what determines
physical activity changes during a short or a long period of time is necessary for the development of initiatives to raise and maintain a health enhancing level of
physical activity within the population.
Concerning smoking habits, although the prevalence rates showed a constant or reducing situation,
this is misleading because many smoker participants
were lost to follow-up examination. Although a considerable proportion of people reported stopping
smoking, the fact that about 22% of males and 25%
of females started smoking during the studied period
needs further and serious attention by the public
heath authorities.
Finally, it was found that low-educated, low-income participants had a higher prevalence of the investigated CVD risk factors, as compared to the higheducated, high-income groups. Based on several observational studies, people’s socioeconomic status, as
determined by occupation, education level and income, has been related to all-cause mortality and
morbidity.20,21 Moreover, although at the beginning
of the 20th century results from epidemiologic studies
suggested that CVD was originally more common in
the upper socioeconomic class than the lower or middle class, (i.e. a “disease of affluence”), this hypothesis seems to fail nowadays. Previous reports from the
ATTICA study22 underlined that the inverse relationship observed between education status and prevalence of CVD risk factors was mainly explained by the
adoption of an unhealthy lifestyle, including smoking
habits, physical inactivity, obesity and non-compliance with medication. The data presented underline
(Hellenic Journal of Cardiology) HJC ñ 393
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the need for special attention to be paid to people with
a low socioeconomic status, in order to effectively reduce the burden of CVD in the future.
The mathematical prediction of future CVD events
has received increased attention in recent years. The
European Society of Cardiology published in 2003 a research project for the development of risk prediction
charts based on data from 12 European cohort studies
(the SCORE [Systematic Coronary Risk Estimation]
project).23 A clear suggestion was made by the project’s
investigators for the development of local scores. Thus,
in 2007 the HellenicSCORE was developed based on a
calibration of the ESC SCORE.11 In this study an attempt was made to evaluate the prognostic accuracy of
the HellenicSCORE against the observed CVD events
in the 5-year follow up of the ATTICA Study. Data
analysis revealed a very good classification of the HellenicSCORE as compared to the observed CVD
events, in both males and females (Table 3). However,
it should be noted that the HellenicSCORE predicts
only future fatal events, while in the 5-year follow up of
the ATTICA study the CVD event rate included both
fatal and non-fatal events. Moreover, the SCORE has
been developed to evaluate 10-year risk, while in this
work only 5-year data were available.
Limitations
The present study had several strengths, presented
above, but also had some limitations. First, the baseline and the follow-up examinations were performed
once, and might be prone to measurement error.
Thus, the prevalence of various clinical risk characteristics may have been overestimated. The date of the
initiation of the development of hypertension, diabetes and hypercholesterolemia during the investigated period could not be recorded accurately. In addition, misreporting of physical activity status and
smoking habits due to self-report may have misclassified the participants, and influenced, at least partly,
the strength of the observed relationships. Somer’s d,
as well as other similar statistical tests, is weak in
terms of prognostic accuracy; however, it is hard to
apply other statistical methods because the HellenicSCORE evaluates CVD deaths, and in our case
the number of deaths within the 5 year follow-up was
rather small. Finally, the sample investigated was
from a specific area, i.e. the Attica region, which does
not represent the whole country The conclusions
should therefore not be generalized to the total
Greek population without reservations.
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Conclusions
The burden of the major CVD risk factors, i.e. hypertension, hypercholesterolemia, diabetes, obesity, smoking and physical inactivity, is increasing at alarming
rates in the sample of the Greek population we investigated. The presented findings underline the need for
immediate action from public health care professionals in order to prevent the upcoming CVD epidemic
that may cause serious problems to the health system
and to the economy of the country.
Acknowledgements
The ATTICA study is supported by research grants
from the Hellenic Cardiological Society (HCS2002)
and the Hellenic Atherosclerosis Society (HAS2003).
The authors would like to thank the field investigators of the “ATTICA” study: Natassa Katinioti,
Labros Papadimitriou, Dina Masoura, Spiros Vellas
and Yannis Lentzas for their assistance in the initial
physical examination and follow-up evaluation, Efi
Tsetsekou for her assistance in psychological evaluation, as well as the technical team, Carmen Vassiliadou (genetic analysis), Manolis Kambaxis and Konstadina Palliou for the nutritional evaluation, Marina
Toutouza-Giotsa, Constadina Tselika and Sia Poulopoulou for the biochemical evaluation, and Maria
Toutouza for the database management.

References
1. Levi F, Lucchini F, Negri E, La Vecchia C. Trends in mortality from cardiovascular and cerebrovascular diseases in
Europe and other areas of the world. Heart. 2002; 88: 119124.
2. Sans S, Kesteloot H, Kromhout D. The burden of cardiovascular diseases mortality in Europe. Task Force of the European Society of Cardiology on Cardiovascular Mortality and
Morbidity Statistics in Europe. Eur Heart J. 1997; 18: 12311248.
3. Panagiotakos DB, Pitsavos C, Chrysohoou C, Skoumas I, Stefanadis C; ATTICA Study. Five-year incidence of cardiovascular disease and its predictors in Greece: the ATTICA
study. Vasc Med. 2008; 13: 113-121.
4. Kitamura A, Iso H, Iida M, et al. Trends in the incidence of
coronary heart disease and stroke and the prevalence of cardiovascular risk factors among Japanese men from 1963 to
1994. Am J Med. 2002; 112: 104-109.
5. Ergin A, Muntner P, Sherwin R, He J. Secular trends in cardiovascular disease mortality, incidence, and case fatality
rates in adults in the United States. Am J Med. 2004; 117:
219-227.
6. World Heart Organization Study Group. Diet, Nutrition, and
the Prevention of Chronic Diseases. Geneva, Switzerland:

Prevalence and Incidence of Cardiovascular Risk Factors

7.

8.

9.

10.

11.

12.

13.
14.

World Heart Organization; Technical Report Series, 797,
1990.
Yusuf S, Hawken S, Ounpuu S, et al; INTERHEART Study
Investigators. Effect of potentially modifiable risk factors associated with myocardial infarction in 52 countries (the
INTERHEART study): case-control study. Lancet. 2004;
364: 937-952.
Aravanis C, Corcondilas A, Dontas AS, Lekos D, Keys A.
Coronary heart disease in seven countries. IX. The Greek islands of Crete and Corfu. Circulation. 1970; 41: 188-100.
Moulopoulos SD, Adamopoulos PN, Diamantopoulos EI,
Nanas SN, Anthopoulos LN, Iliadi-Alexandrou M. Coronary
heart disease risk factors in a random sample of Athenian
adults. The Athens Study. Am J Epidemiol. 1987; 126: 882-892.
Trichopoulou A, Orfanos P, Norat T, et al. Modified Mediterranean diet and survival: EPIC-elderly prospective cohort
study. BMJ. 2005; 330: 991.
Panagiotakos DB, Fitzgerald AP, Pitsavos C, Pipilis A, Graham I, Stefanadis C. Statistical modelling of 10-year fatal cardiovascular disease risk in Greece: the HellenicSCORE (a
calibration of the ESC SCORE project). Hellenic J Cardiol.
2007; 48: 55-63.
Pitsavos C, Panagiotakos DB, Chrysohoou C, Stefanadis C.
Epidemiology of cardiovascular risk factors in Greece; aims,
design and baseline characteristics of the ATTICA study.
BMC Public Health. 2003; 3: 32.
Pitsavos C. The prevalence of the metabolic syndrome is high
in Balkan countries. Hellenic J Cardiol. 2008; 49: 310-311.
International Physical Activity Questionnaire [Internet] [cited February 28, 2006]. Available from: http.//www.ipaq.ki.se/

15. Katsilambros N, Aliferis K, Darviri Ch, Tsapogas P, Alexiou Z,
Tritos. Evidence for an increase in the prevalence of known diabetes in a sample of an urban population in Greece. Diabet
Med. 1993; 10: 87-90.
16. Gikas A, Sotiropoulos A, Panagiotakos D, Peppas T, Skliros E,
Pappas S. Prevalence, and associated risk factors, of self-reported diabetes mellitus in a sample of urban population in Greece:
MEDICAL Exit Poll Research in Salamis (MEDICAL
EXPRESS 2002). BMC Public Health. 2004; 4: 2.
17. Durrington P. Dyslipidaemia. Lancet. 2003; 362: 717-731.
18. Executive Summary of The Third Report of The National
Cholesterol Education Program (NCEP) Expert Panel on
Detection, Evaluation, And Treatment of High Blood Cholesterol In Adults (Adult Treatment Panel III). JAMA. 2001;
285: 2486-2497.
19. James PT, Leach R, Kalamara E, Shayeghi M. The worldwide
obesity epidemic. Obes Res. 2001; 9 (Suppl 4): 228S-233S.
20. Feldman JJ, Makuc DM, Kleinman JC, Cornoni-Huntley J.
National trends in educational differentials in mortality. Am
J Epidemiology. 1989; 129: 919-933.
21. Lantz PM, Lynch JW, House JS, et al. Socioeconomic disparities in health change in a longitudinal study of US adults: the
role of health-risk behaviours. Soc Sci Med. 2001; 53: 29-40.
22. Panagiotakos DB, Pitsavos CE, Chrysohoou CA, et al. The
association between educational status and risk factors related to cardiovascular disease in healthy individuals: The
ATTICA study. Ann Epidemiol. 2004; 14: 188-194.
23. Conroy RM, Pyorala K, Fitzgerald AP, et al, project group. Estimation of ten-year risk of fatal cardiovascular disease in
Europe: the SCORE project. Eur Heart J. 2003; 24: 987-1003.

(Hellenic Journal of Cardiology) HJC ñ 395

