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Introduction: The EURIKA study was designed to describe the control of cardiovascular disease (CVD) risk 
factors in a real-world primary prevention setting in Europe, to estimate residual CVD risk, and to assess 
physicians’ attitudes to and perceptions of risk factor management. The present manuscript reports the 
EURIKA results from Greece.
Methods: EURIKA was a multinational, cross-sectional study conducted in 12 European countries. Ran-
domly selected physicians completed a questionnaire regarding their demographics and CVD prevention be-
liefs and practices. Consenting patients who were free of CVD, aged ≥50 years, and with ≥1 CVD risk factor, 
were recruited. Risk factor definition and treatment goals were based on the 2007 European guidelines on 
CVD prevention. Global CVD risk was estimated using the SCORE equation. In addition, each patient provid-
ed a fasting blood sample for measurement of serum lipids, and HbA1c.
Results: Overall, 620 evaluable patients (male/female 46%/54%) were enrolled by 63 physicians (13 hospi-
tal-based, 50 office-based) across Greece. Almost one-third of the patients (27.3%) were classified as high-
risk (SCORE≥5%). Blood pressure, dyslipidaemia and diabetes were controlled in 47.5%, 37.4% and 43.8% 
of the population who were treated for the respective risk factors, with more than one-fourth of the controlled 
patients remaining at high risk. The ESC 2007 and ESC/ESH 2007 guidelines were the most popular (44.4% 
and 38.1% respectively), while the ESC/ESH tool was most frequently reported to be used by physicians for 
global CVD risk calculation (42%), followed by SCORE (36%), and Framingham (36%). The major barriers to 
the use of guidelines and risk calculation tools were the plethora of guidelines and time constraints (87.5% 
and 69.2% respectively).
Conclusions: Control of key CVD risk factors appears to be suboptimal in primary prevention patients in 
Greece, with a remarkable proportion of controlled patients remaining at high risk. Although guidelines and 
global risk calculation tools are reported to be adopted by the majority of physicians, the plethora of available 
guidelines and time constraints are the major barriers to their utilisation.

I t is well established that cardiovas-
cular disease (CVD) is the leading 
cause of mortality, across Europe 

and worldwide, causing almost half of all 
deaths occurring in Europe. It is also well 
established that CVD is associated with 
an increased disease burden, accounting 
for 23% of the entire disease burden cal-
culated for Europe.1 What is probably un-
derappreciated is the fact that the patterns 

of CVD across Europe are changing. The 
European Cardiovascular Disease Statis-
tics published in 20082 provided accumu-
lated information on CVD and CVD risk-
factor demographics, trends and distribu-
tion across Europe, and observed that al-
though mortality, incidence and case fatal-
ity are falling in most of Northern, South-
ern and Western Europe, they are increas-
ing or show a much slower rate of decline 
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in Central and Eastern European regions.3 Moreover, 
lifestyle behaviours, such as smoking and diet, both 
strongly associated with increased CVD risk, seem 
to shift deleteriously. Smoking for example, has been 
declining in many EU countries in recent years, but 
the rate of decline is now slowing, or remains sta-
ble.4-6 On the other hand, dietary patterns are tending 
to converge across Europe.2 This convergence is ac-
companied by the abolition of regional dietary prac-
tices that have been proven beneficial in maintaining 
a positive healthy lifestyle.7,8

Greece was traditionally considered as a country 
with low CVD risk.9 Recent investigations, howev-
er, reveal a shift toward deleterious lifestyles, includ-
ing a lack of adherence to the Mediterranean diet,10 
an increased prevalence of overweight and obesity,11 
even at younger ages,12 and persisting rates of smok-
ing in the general population.13 Hence, these observa-
tions suggest that the burden of CVD risk factors in 
Greece is increasing at an alarming rate, despite data 
from other regions of the EU and elsewhere showing 
that mortality from CVD is actually decreasing.14 For 
example, a statistical modelling of 10-year CVD risk 
in Greece revealed that the 10-year mortality rate in 
men and women from Greece is higher than the risk 
calculated for Sweden and Spain.15

Because of the high prevalence of CVD and the 
considerable burden it imposes on healthcare sys-
tems, controlling the key CVD risk factors of hyper-
tension, dyslipidaemia, obesity, and diabetes melli-
tus has become a health care priority in developed 
countries. As a result, several studies have focused on 
identifying and analysing disease management and 
treatment practices, mainly for high-risk primary pre-
vention and secondary prevention.16-18 The REACH 
registry created an international database that de-
scribed the atherosclerosis risk factor profile of high-
risk primary prevention patients (with ≥3 risk fac-
tors) or secondary prevention patients with estab-
lished CVD. One of the most important conclusions 
deduced from REACH was that, in many regions 
of the world, key cardiovascular risk factors are un-
dertreated and under-controlled in this mixed pa-
tient population, despite administration of appropri-
ate lipid lowering treatment.19 The EUROASPIRE 
III study focused similarly on high-risk primary pre-
vention patients and secondary prevention patients. 
It showed that, in general, the lifestyle of high CVD 
risk patients is a major cause of concern, with persis-
tent smoking and a high prevalence of both obesity 
and central obesity. Moreover, most patients failed 

to achieve guideline-defined targets, with blood pres-
sure, lipid and glucose control being inadequate.18

Although the management of primary preven-
tion patients is not without problems, this population 
has received less attention. The CEPHEUS study was 
a multinational, cross-sectional study aimed at eval-
uating the proportion of patients on lipid-lowering 
drugs who achieved low-density lipoprotein cholester-
ol (LDL-C) targets, hence providing a measure of the 
undertreatment of hypercholesterolaemia in both pri-
mary and secondary prevention patients.20 The Greek 
CEPHEUS results noted the suboptimal manage-
ment of hypercholesterolaemia in both primary and 
secondary prevention patients.21 Other epidemio-
logical studies have also pointed out that, similarly to 
secondary prevention, primary prevention may face 
problems of suboptimal management.22-24 This no-
tion is further reinforced by the observation that the 
parameters observed in secondary prevention, which 
are considered equally responsible for poor control of 
CVD risk factors (poor adherence to clinical practice 
guidelines, implementation barriers, patients’ adher-
ence to prescribed medications), are also present in 
primary prevention.23 Hence, global CVD risk factor 
control is faced with two emerging challenges: first, 
the trends of CVD and CVD risk factor control are 
changing across Europe; and second, the undertreat-
ment and poor control of CVD risk factors seen in 
secondary prevention are most likely present in pri-
mary prevention as well.

The European Study on Cardiovascular Risk Pre-
vention and Management in Usual Daily Practice 
(EURIKA), recognising the gaps in existing informa-
tion and the changing dynamics of CVD across Eu-
rope, aimed to gather important, missing data on pri-
mary prevention patients’ achievement of treatment 
goals and their attending physicians’ perceptions and 
practices.25 The global EURIKA study results have 
already been published and have provided valuable 
insights into CVD risk factor control and physicians’ 
attitudes regarding primary prevention across Eu-
rope.26,27 The present manuscript discusses the Greek 
results of the EURIKA study.

Methods

Study design

The EURIKA study (NCT00882336) was a multination-
al, cross-sectional, single-visit study that took place in 
12 European countries (Austria, Belgium, France, Ger-
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many, Greece, Norway, Russia, Spain, Sweden, Switzer-
land, United Kingdom, and Turkey) that were select-
ed to represent the entire spectrum of CVD risk factor 
control and health care service organisation across Eu-
rope. The rationale and design of EURIKA have been 
published elsewhere.25 Data collection for the EURIKA 
study commenced in May 2009 and was completed in 
January 2010, in all participating countries.

Study participants

The study sample was selected in a two-step process 
that involved recruitment of physicians and their out-
patients. Participating physicians were identified us-
ing the OneKey database. OneKey is a worldwide 
healthcare professionals’ database, developed by Ce-
gedim Relationship Management, that contains infor-
mation on more than 6 million healthcare profession-
als, from 68 countries. OneKey provides information 
about professionals from primary and secondary care, 
their respective workplaces, their corresponding roles 
and network. The OneKey database contains infor-
mation about the characteristics of 11,699 practicing 
physicians in Greece.25 A total of 63 physicians were 
finally enrolled and participated in the study (men: 
65.1%, women: 34.9%).

Physicians enrolled a defined number of patients 
as they attended their office/clinic, in a random man-
ner, using a randomisation list provided at the begin-
ning of the study. Selection criteria for patients were 
age ≥50 years, no clinical symptoms of CVD, and the 
presence of at least one CVD risk factor: hyperten-
sion (blood pressure ≥140/90 mmHg and/or under 
antihypertensive medication), dyslipidaemia (LDL-
C ≥160 mg/dL and/or HDL-C ≤40 mg/dL for men, 
≤50 mg/dL for women, and/or triglycerides ≥150 mg/
dL, and/or under lipid-lowering medication), diabe-
tes (fasting plasma glucose ≥126 mg/dL and/or under 
anti-diabetic medication), obesity (body mass index, 
BMI ≥30 kg/m2 and/or waist circumference ≥102 cm 
men, ≥88 cm women), or smoking (current or former 
smoker, with >100 cigarettes smoked in lifetime). A 
total of 1271 patients were invited to participate from 
Greece, of whom 623 consented (49.0%) and 648 re-
fused (51.0%). Of the 623 consenting patients, 620 
were characterised as evaluable. The study proto-
col and all study/patient-related documents were ap-
proved by National Organisation of Medicines and 
the participating institutions’ Review Boards. All pa-
tients provided written informed consent prior to 
their inclusion in the study.

Study variables and methods of data collection

Physician’s perceptions of the clinical guidelines used, 
evaluation of global CVD risk factors, limitations of 
risk assessment tools, CVD risk factor prevention and 
management, and barriers to CVD primary preven-
tion were recorded via a questionnaire addressed to 
the physician. Information regarding patients’ char-
acteristics and disease status was collected via clini-
cal records, a standardised questionnaire, a physical 
examination and a fasting blood sample. Information 
on smoking habits and physical activity was obtained 
from patient interviews. Hypertension, dyslipidaemia, 
diabetes and obesity were considered present if their 
diagnosis was documented in the medical records. Pa-
tients’ anthropometric data, (height, weight and waist 
circumference) and resting blood pressure measure-
ment were recorded as previously described by Bane-
gas et al.26 Blood samples were sent to a central labo-
ratory in Belgium (The Bio Analytical Research Cor-
poration, www.barclab.com) for analysis of total cho-
lesterol (TC), high-density lipoprotein cholesterol 
(HDL-C), triglycerides (TG), LDL-C, and glycosylat-
ed haemoglobin (HbA1c).

Treatment goals were evaluated in accordance 
with the 4th Joint European Task Force (4th JETF) 
guidelines.28 Targets for blood lipids were TC<190 
mg/dL (5 mmol/L), and LDL-C<115 mg/dl (3 
mmol/L), except for patients with diabetes, where 
the goal was <175 mg/dl (4.5 mmol/L) for TC and 
<100 mg/dl (2.5 mmol/L) for LDL-C. The target 
for blood pressure was systolic/diastolic (SBP/DBP) 
<140/90 mmHg, except for patients with diabetes 
(<130/80 mmHg). The target for fasting plasma glu-
cose (FPG) was <110 mg/dL (6.1 mmol/L) and for 
HbA1c it was 6.5% in all patients. Finally, the target 
for BMI was <30 kg/m2 and for waist circumference 
<102 cm (men) or <88 cm (women). The 10-year 
risk of fatal CVD was calculated using the SCORE 
equation, based on age, sex, current smoking, TC and 
SBP measured at the study visit.29 For Greece, the 
equation developed for low-risk regions was used, 
with a 10-year risk of CVD death ≥5% regarded as 
high CVD risk.

Statistical analysis

The main outcome was the proportion of patients 
achieving treatment goals. Data presented in the cur-
rent manuscript were analysed with descriptive statis-
tics. Logistic regression models adjusted for age and 
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sex, for hypertension, dyslipidaemia, diabetes, obesi-
ty, and physical activity were constructed to compare 
CVD risk factor control between Greece and the EU 
average. Results are expressed as numbers (N), per-
centages (%), 95% confidence intervals (CI), means 
and standard deviations (SD). Analyses were per-
formed on locked data files with the SAS system (ver-
sion 9.1, SAS Institute, Inc., Cary, NC, USA).

Results

Physicians’ characteristics, practices and perceptions

Data analysis included 63 participating physicians 
who completed the “physicians’ questionnaire” and 
included at least 1 evaluable patient in the study. The 
percentage of participating physicians among those 
invited was 14.5%. The average age of physicians was 
45.2 ± 8.1 years, most of them were men (65.1%), the 
majority of them were internal medicine specialists 
(60.3%), followed by cardiologists (20.6%) and gen-
eral practitioners (11.1%), and their main work en-
vironment was in an urban setting (87.3%) (Table 1).

The results reported and discussed here reflect 
the physicians’ opinions and views and not their ac-
tual practice, and should be interpreted accordingly. 
The most popular clinical guidelines reported to be 
used by participating physicians were the ESC 2007 
guidelines (44.4%) or the ESC/ESH 2007 guidelines 
(38.1%). A rather high percentage of Greek physi-
cians (25%) reported using the US guidelines, such 
as NCEP ATP III or JNC-7. A considerable number 
(12.7%) of participating physicians admitted to not 
using any type of guidelines for the management of 
CVD. The most frequent barriers preventing physi-
cians from using any clinical guidelines were report-
ed to be the plethora of guidelines and the confusion 
that this creates in selecting the most appropriate 
(87.5%), followed by time constraints (37.5%), and 
bad acceptance of guidelines directions by patients 
(35.5%) (Table 2).

Global CVD risk was reportedly evaluated by 
most of the physicians (79.4%), while the ESC/ESH 
2007 tool was the most frequently reported tool by 
physicians (42%), followed by the SCORE (36.0%) 
or Framingham (36.0%) algorithms, similarly, in the 
form of a chart (68.0%). Time constraints were the 
main reason reported for not using any CVD risk as-
sessment tool (69.2%) (Table 3). A large percentage 
(63.5%) of physicians believed that global CV risk as-
sessment has limitations, the most important being 

Table 1. Demographic clinical practice characteristics of EURI-
KA physicians in Greece.

 n=63

Age, years, mean ± SD 45.2 ± 8.1
Sex, n (%):

Men 41 (65.1)
Women 22 (34.9)

Years since graduation, mean ± SD 19.3 ± 7.5
Medical specialty, n (%):

General practitioners  7 (11.1)
Internal medicine 38 (60.3)
Cardiology 13 (20.6)
Diabetes, endocrinology  5 (7.9)
Other 0 (0.0)

Main clinical practice setting, n (%):
Primary care clinic 0 (0.0)
Hospital 13 (20.6)
Private 50 (79.4)

Main work setting, n (%):
Urban 55 (87.3)
Suburban 7 (11.1)
Rural 1 (1.6)

Physicians at workplace, n (%):
<5 48 (76.2)
5-9 1 (1.6)
10-19 2 (3.2)
≥20 12 (19.0)

Patients attended per week, n (%):
<50 9 (14.3)
50-99 29 (46.0)
100-199 15 (23.8)
≥200 10 (15.9)

Table 2. Clinical guidelines used by physicians in Greece: physi-
cian’s questionnaire. A total of 63 physicians responded. More 
than one answer was permitted.

 n (%)

ESC 2007 28 (44.4)
NCEP ATP III 16 (25.4)
ESC/ESH 2007 24 (38.1)
JNC-7  16 (25.4)
Local guidelines  2 (3.2)
Other 2 (3.2)
None  8 (12.7)
If “None” used, why?

“Do not know them”  1 (12.5)
“Guidelines are not realistic” 0
“Guidelines are confused”  0
“Too many guidelines, makes it

difficult to choose the right one”  7 (87.5)
“Don’t agree with recommendations”  0
“Time constraints” 3 (37.5)
“Bad acceptance by the patient” 3 (37.5)
“Other reason”  0

ESC – European Society of Cardiology; NCEP ATP III – National 
Cholesterol Education Project Adult Treatment Panel III; ESH – 
European Society of Hypertension; JNC-7 Seventh report of the Joint 
National Committee.
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the fact that the assessments do not take other impor-
tant risk factors into account (85.0%) (Table 4).

When asked about barriers to CVD primary pre-
vention, 60.3% of physicians agreed that primary 
prevention operates in an insufficiently structured 
framework. Staff shortages (78.9%) and low bud-
get (55.3%) were the reasons most frequently re-
ported as responsible. Additionally, no incentives to 
physicians (52.6%) and lack of interest by manag-
ers (50.0%) were frequently reported. When asked 
about secondary prevention, however, most physi-
cians agreed that it functions in a sufficiently struc-
tured framework (66.7%), with staff shortages/over-
load (61.9%) and low budget (57%) again outlined 
as the most important reasons for any structural in-
sufficiency (Table 5).

Physicians were also asked about the communica-
tion strategies they used with their patients. The most 
frequently used communication tips were reported to 
be “spending enough time with patients” (87.3%) and 
“communicate with patient in his/her own language” 
(87.3%). Most physicians agreed that listening care-
fully and recognising strengths and weakness in pa-
tients’ attitudes towards illness and lifestyle is an im-
portant communication strategy (68.3%). They also 
recognised that changes in lifelong habits can be diffi-
cult and time consuming, but if sustained, they can be 
very useful (80.7%).

Patients’ demographics, clinical characteristics and 
target achievement

The demographic and clinical characteristics of 
Greek patients have also been previously reported by 
Banegas et al,26 in their pivotal publication present-
ing the pan-European EURIKA study results. These 
data are reproduced here in order to facilitate better 
understanding and complete the presentation of the 
Greek data set.

In total, 620 patients were included in the study 
from Greece.26 The overall mean age was 65.3 ± 8.9 
years. The male to female ratio was slightly in fa-
vour of females (1:1.2 male to female) in the enrolled 
Greek patients. Dyslipidaemia was the most frequent 
CVD risk factor (72.6%), followed by hypertension 

Table 3. Evaluation of global CVD risk in Greece: physicians’ 
questionnaire.

 n (%)

Do you calculate global CVD risk in your patients?
Yes 50 (79.4)
No 13 (20.6)

If “Yes”, which instrument do you use?
SCORE 18 (36.0)
Framingham 18 (36.0)
ESH & ESC 2007 21 (42.0)

What is the form of the instrument you use?
Chart 34 (68.0)
Software  12 (24.0)
Other 10 (20.0)

If “No”, why?
Time constraints 9 (69.2)
Little usefulness  3 (23.1)
Don’t know how to calculate it  6 (46.2)
Don’t know how to proceed once the risk has 
been calculated  1 (7.7)
Other 0

CVD – cardiovascular disease; ESC – European Society of Cardiology; 
ESH – European Society of Hypertension

Table 4. Limitations of risk assessment tools: physicians’ question-
naire (Greece).

 n (%)

Do you believe that global risk management tools have 
limitations?

Yes 40 (63.5)
No 23 (36.5)

If “Yes”, specify limitation:
Don’t take other important risk factors into account 34 (85.0)
Don’t allow risk calculation in the elderly 19 (47.5)
Overestimation of risk  17 (42.5)
Assess risk over a long period (10 years) 16 (40.0)

Table 5. Barriers to CVD primary prevention in Greece: physi-
cians’ questionnaire.

 n (%)

Does primary prevention operate in a sufficiently structured 
framework?

Yes 25 (39.7)
No 38 (60.3)

If “No”, why?
Low budget 21 (55.3)
Staff shortages/overload 30 (78.9)
Lack of interest by managers 19 (50.0)
No incentives to physicians 20 (52.6)
Other 1 (2.6)

Does secondary prevention operate in a sufficiently structured 
framework?

Yes 42 (66.7)
No 21 (33.3)

If “No”, why?
Low budget 12 (57.1)
Staff shortages/overload 13 (61.9)
Lack of interest by managers 10 (47.6)
No incentives to physicians 7 (33.3)
Other 1 (4.8)

CVD – cardiovascular disease
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(66.6%) and type 2 diabetes (28.4%). A high CVD 
risk (SCORE ≥ 5%) was calculated for 27.3% of pa-
tients.26 Patients’ demographic and clinical character-
istics are shown in Table 6.

The majority of patients were receiving pharma-
cological treatment for hypertension, dyslipidaemia 
and type 2 diabetes, while 94.5% of them were be-
ing treated with lifestyle advice for obesity.26 Among 
the drug-treated patients for each specific risk fac-
tor, 47.5% of patients were controlled for hyperten-
sion, 37.4% for dyslipidaemia, and 43.8% for diabetes 
(Table 7).26 Lifestyle advice was provided to 94.5% of 
obese patients; however, BMI was controlled in only 
37.1%, while even fewer managed to maintain their 
waist circumference within the recommended girth 
(7.6%).26

Residual cardiovascular risk in patients achieving 
treatment goals

The remaining CVD risk in patients treated and 
controlled for the primary risk factor was estimated 
based on the SCORE equation. A high residual risk 
(SCORE ≥ 5%) was estimated for 28.8%, 26.7%, 
32.4% and 24.1% of the patients treated and con-
trolled for hypertension, dyslipidaemia, type 2 diabe-
tes, and obesity, respectively (Figure 1).

Table 6. Demographic and clinical characteristics of patients in 
Greece. Data reproduced from Banegas et al.26

 n=620

Age, years, mean ± SD 65.3 ± 8.9
<65 years, n (%) 380 (61.3)
≥65 years, n (%) 240 (38.7)

Men, n (%) 285 (46.0)
Women, n (%) 335 (54.0)
BMI, kg/m2, mean ± SD 28.8 ± 4.7
Waist, cm, mean ± SD 98.5 ± 13.0
Hip, cm, mean ± SD 104.7 ± 14.0
SBP, mmHg, mean ± SD 129.8 ± 14.4
DBP, mmHg, mean ± SD 79.9 ± 8.8
CVD risk factor frequency, n (%):

Hypertension 413 (66.6)
Dyslipidaemia 450 (72.6)
Type 2 diabetes 176 (28.4)

Smoking, n (%):
Current smokers  210 (33.9)
Former smokers 110 (17.7)

Physical activity, n (%):
No 190 (30.8)
Light  267 (43.3)

High CVD risk (SCORE≥5%), %  27.3

SD – standard deviation; BMI – body mass index; DBP – diastolic blood 
pressure; SBP – systolic blood pressure; CVD – cardiovascular disease.

Table 7. Achievement of goals among patients treated for the 
main risk factors in Greece. Data reproduced from Banegas et 
al.26

 n=620

Hypertension, n: 413
Drug-treated, n (%) 402 (97.3)
Controlled (SBP<140 mmHg and DBP<90 
mmHg)*, n (%) 191 (47.5)

Dyslipidemia, n: 450
Drug-treated, n (%) 361 (80.2)
Controlled (TC<190 mg/dL)*, n (%) 141 (39.1)
Controlled (TC<190 mg/dL and 
LDL-C<115 mg/dL)*, n (%) 135 (37.4)

Type 2 Diabetes, n: 176
Drug-treated, n (%) 162 (92.0)
Controlled (HbA1c<6.5%), n (%) 71 (43.8)
Controlled (FPG<110 mg/dL), n (%) 25 (15.4)
Controlled (HbA1c<6.5% and 
FPG<110 mg/dL), n (%) 13 (8.0)

Obesity, n: 311
Treatment with lifestyle advice, n (%) 294 (94.5)
Controlled (BMI<30 kg/m2), n (%) 108 (37.1)
Controlled (WC<102/88 cm), n (%) 22 (7.6)
Controlled (BMI<30 kg/m2 and 
WC<102/88 cm), n (%) 12 (4.1)

*If diabetes: Blood pressure <130/80 mmHg, TC <175 mg/dL or 4.5 
mmol/L and LDL-C<100 mg/dL or 2.5 mmol/L. 
TC – total cholesterol (<190 mg/dL or <5 mmol/L); LDL-C – low density 
lipoprotein cholesterol (<115 mg/dL or <3 mmol/L); HbA1c – glycosylated 
haemoglobin; FPG – fasting plasma glucose (<110 mg/dL or 6.1 mmol/L); 
BMI – body mass index; WC – waist circumference.

Figure 1. Residual cardiovascular risk in patients achieving treat-
ment goals. Calculation of SCORE risk was based on age, sex, 
systolic blood pressure and total cholesterol at the study visit, and 
smoking status. High risk is defined as SCORE≥5% and low risk 
as SCORE<5%.
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Discussion

The EURIKA study was the first multinational, ep-
idemiological survey to address the issue of CVD 
risk-factor control in the diversified primary preven-
tion population, also taking into consideration physi-
cians’ perceptions and opinions.25 Most interesting-
ly, the study revealed that the actual control of key 
CVD risk factors in Greece is suboptimal. As shown 
by the analysis of the achievement of goals among 
patients treated for the main CVD risk factors, less 
than 50% of the drug-treated patients attained guide-
line-defined goals. Specifically, only 47.5% of treated 
patients achieved BP control, 37.4% achieved lipid 
control and 43.8% control of diabetes. Other studies 
have also raised the issue of lack of risk-factor con-
trol in primary prevention patients. Paulsen et al, in 
a very recent observation suggesting that controlling 
hypertension in primary prevention is problematic,30 
reported that optimal BP control was only attained 
by 29.1% of hypertensive patients monitored and 
treated by general practitioners. Dyslipidaemia also 
appears difficult to manage. Firmann et al5 reported 
that in CVD-free patients only 58% of those treated 
were actually controlled, while in patients with a per-
sonal history of CVD or diabetes only 21% were ad-
equately controlled. Current treatments to control 
high blood pressure and serum lipids have been prov-
en efficacious in the well controlled setting of clini-
cal trials, and have managed to decrease the mortality 
and morbidity of CVD, but it seems that there is still 
a residual CVD risk that remains unmet, especially in 
primary prevention patients.26 Hence, other factors 
apart from pharmacodynamics may come into play, 
such as adherence to prescribed medications and ap-
plicable guidelines, adverse events and lifestyle modi-
fication advice. Attaining better control of key CVD 
factors and/or ameliorating residual CVD risk is an 
issue that is attracting considerable attention. Life-
style changes—namely dietary modification, weight 
loss and increased physical activity—have been shown 
to manage CVD risk factors; however, their effective-
ness in reducing CVD events has not yet been deter-
mined31 and their successful implementation in the 
general population is difficult.32

Sociodemographic data analyses of Greek pri-
mary prevention patients revealed low percentages 
of physical activity (43.3% vs. 50.2%, EU average) 
and a high prevalence of current smokers compared 
to the European average.26 In fact, levels of physical 
activity among at-risk primary prevention patients in 

Greece are the lowest and current smoking rates the 
highest among all EURIKA participating countries.26 
The value of physical activity as a preventive measure 
against development of CVD risk factors, as well as 
the deleterious effect of smoking, are well established 
and have been recognised for years,31 yet adopting an 
active, smoke-free lifestyle seems diachronically chal-
lenging.

In terms of risk factor control, hypertension, type 
2 diabetes and obesity seem to be better controlled in 
Greece in comparison to the EU average (respective 
OR [95% CI]: 1.68 [1.28-2.22], 1.38 [0.87-2.19] and 
1.82 [1.25-2.65]) whereas dyslipidaemia seems to be 
worse controlled (OR 0.88 95% CI [0.64-1.20]).26 It 
is not easy to explain why some risk factors are better 
managed than others, but in this case low adherence 
to lifestyle recommendations, along with suboptimal 
use of available pharmacological treatment such as 
statins, may hinder the control of dyslipidaemia. Al-
though comparisons between studies are hindered by 
differences in the populations examined and methods 
employed, our results stress even further the problem 
of undertreatment compared to previous observa-
tions. Results from the CEPHEUS study performed 
in Greek patients revealed that 50.3% of primary 
prevention patients manage to control LDL-C with-
in guidelines-defined goals.21 The EUROASPIRE 
III study has also reported results similar to ours. In 
some 9000 primary prevention patients, 56% had hy-
pertension, and only 44% of drug treated patients 
achieved BP control. Similarly, 51% of patients had 
dyslipidaemia and only 55% of patients taking lipid-
lowering drugs had successfully lowered their blood 
cholesterol levels. Control of blood glucose in diabe-
tes was reported to be even more difficult, since only 
10% of diabetic patients managed to maintain glu-
cose levels ≤110 mg/dL.18

Residual CVD risk was also calculated for pa-
tients who achieved control of key risk factors in our 
study. Interestingly, more than 1 out of 4 patients 
presented high CVD risk despite achievement of the 
target levels of the primary risk factor they were be-
ing treated for, suggesting that a holistic approach to 
treating global CVD risk should replace the strategy 
of treating individual risk factors.

Traditional risk factors for CVD mortality, such 
as age, BP, and BMI have been the subject of con-
stant and ongoing investigation. Menotti and co-
workers,33 presenting the results of the Seven Coun-
tries Study, noted that a single measurement of SBP 
in middle-aged men maintains a strong relationship 
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with fatal CVD and all-cause mortality. This rela-
tionship between BP and CVD mortality was rein-
forced by the 25-year follow up of the Seven Coun-
tries Study,34 which showed that pulse pressure first, 
followed by SBP and DBP, was a good predictor of 
CVD mortality. Adjusted hazard ratios varied slight-
ly, from 1.19 in the United States to 1.29 in South-
ern Europe, indicating that no significant differences 
were observed among the different populations stud-
ied. Other traditional CVD risk factors, such as BMI 
and waist circumference, have recently been reported 
to be associated with all-cause mortality.35,36 Apart 
from the above mentioned factors, serum cholester-
ol levels and LDL-C were early identified as strong 
predictors of coronary heart disease in several large 
scale trials, such as the Framingham Study, the Seven 
Countries Study and the Multiple Risk Factor Inter-
vention study.37-39 These early large-scale epidemio-
logical studies observed that blood lipid reduction is 
associated with a reduction in CVD risk and that the 
risk of CHD increases by approximately 2% for each 
1% elevation in TC. Since then, the relationship be-
tween LDL-C and CVD risk has been confirmed re-
peatedly.

The ESC 2007 guidelines are reported to be em-
ployed by the majority of Greek physicians, and this is 
in agreement with the results published for the entire 
EURIKA population.27 However, the NCEP ATP 
III guidelines were reported to be used by 25.4% of 
Greek physicians, compared to only 8.7% as Euro-
pean average, and JNC-7 guidelines for hypertension 
by 25.4% in Greece, compared to only 8.4% as Euro-
pean average.27 Most of the Greek physicians who do 
not use guidelines reported that the reason is because 
there are too many guidelines, hindering the selection 
of the proper ones, a finding consistent with the Eu-
ropean average.27 Poor acceptance by patients was al-
so another reason frequently reported as a barrier to 
guideline use.

Differences also exist in the tools employed in 
comparison to the European average. The most com-
mon CVD risk assessment tool was ESC/ESH 2007, 
rather than SCORE, which was used by most physi-
cians in Europe.27 SCORE in Greece was reported 
to be used at the same rate as Framingham (36.0%). 
The Systematic Coronary Risk Evaluation (SCORE) 
risk charts are the most widely used of the risk-scor-
ing chart tools in Europe, as they are recommended 
by the European Society of Cardiology (ESC) and 
most Cardiology Societies of all European countries, 
including Greece. The SCORE project was commis-

sioned by the ESC and the Second Joint Task Force, 
and was first adopted in the 2003 edition of the ESC 
guidelines on CVD prevention.40

A national calibration of the ESC SCORE has 
been developed based on local epidemiological da-
ta on the prevalence of CVD risk factors.41 It would 
be of interest to estimate the 10-year mortality risk of 
the Greek EURIKA population, based on Hellenic 
SCORE, however, the initial study analysis did not in-
clude locally calibrated charts.

The SCORE and Framingham risk charts share 
many CVD risk factors, such as age, gender, smok-
ing status, TC, and SBP. The comparison of risk cal-
culation however, may differ based on the population 
tested. A recent study in Greek patients with meta-
bolic syndrome, free of CVD or diabetes mellitus, 
showed that SCORE and Framingham yielded simi-
lar results,42 whereas a head-to-head comparison of 
different guideline-recommended risk-scoring algo-
rithms, not limited to the SCORE and Framingham 
charts, in patients free of CVD, showed that the per-
centage of patients classified as high-risk varied from 
26% to 53% depending on the algorithm used.43

The ESC SCORE risk evaluation has certain lim-
itations.44 Apart from the age limitation (calculates 
risk for individuals aged 40-65 years), the SCORE 
study cohorts, unlike the Framingham study, were not 
designed specifically to study CVD, and for this rea-
son SCORE predicts only fatal CVD events, exclud-
ing non-fatal events. Moreover, certain important fac-
tors that contribute significantly to an increased risk 
for CVD, such as family history of premature CVD, 
are not included in the risk estimation. Hence, only 
the mortality from CVD can be assessed and not the 
morbidity. Finally, the fact that is based on European 
study cohorts, and the lack of validation from other 
populations prevents its use outside Europe.45

Time constraints were the barrier recognised by 
most physicians who reported that they do not use 
any global CVD risk assessment tool; this is in ac-
cordance with average European results.27 However, 
a large percentage (46.2%)—well above the reported 
EU average (20.0%), even though the absolute num-
ber of physicians is very low (n=6)—reported that 
they do not know how to use them. Despite the high 
reported usage of global CVD risk assessment tools, 
a large percentage of physicians believe that global 
risk management tools have limitations. Consistently 
with the EU average physician’s perceptions,27 Greek 
physicians agree that the greatest limitation is the fact 
that they do not take other important risk factors into 
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account and that they do not allow risk calculation in 
the elderly.

It seems to be widely recognised by physicians 
that the operational framework for primary preven-
tion is inferior to that for secondary prevention. The 
Greek results of the EURIKA study, compared to 
average European data from EURIKA, further em-
phasised the low budget problem (55.3% vs. 38.1%), 
but also the lack of interest by managers, an obser-
vation that raises the issue of strategic planning and 
management of primary prevention by official health 
care bodies. These issues, apart from the prescription 
and monitoring of proper pharmacological treatment, 
hamper even further the management of behavioural 
risk factors. When asked about communication strat-
egies used to manage deleterious lifestyles, physicians 
recognised that spending enough time with the pa-
tient and ensuring that the patients understand the 
relationship between lifestyle and disease are impor-
tant factors for better CVD risk management. Such 
approaches, however, may be difficult to practice in a 
primary prevention framework characterised by staff 
shortages/overload, low budget, and absence of phy-
sicians’ incentives, as physicians themselves report 
when asked about barriers to implementation.

In conclusion, key CVD risk factor control ap-
pears to be suboptimal in treated primary prevention 
patients in Greece, with a remarkable proportion of 
controlled patients remaining at high risk. Although 
clinical guideline usage and global CVD risk calcu-
lation are reported to be adopted by the majority of 
physicians, the plethora of available guidelines, time 
constraints, and incomplete representation of risk 
factors appear to be the major barriers to their opti-
mal utilisation.
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