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Abbreviations 
 

USPTF: U.S. Preventive Services Task 
Force  
CVD; Cardiovascular disease 
EBPH: Evidence based public health. 
EBM: Evidence-based medicine  
KAP: knowledge, attitude and 
practices  
AAA: abdominal aortic aneurysm 
CAS: Carotid artery stenosis. 
PAD: Peripheral artery disease. 
CHD: Coronary heart disease. 
OD: Odd ratio 
CI: Confidence Intervals 

 
 

As the cardiovascular diseases (CVDs) remain the leading cause of morbidity 
and mortality the need for increased knowledge, awareness and 
implementation of evidence based guidelines for prevention in clinical 
practice is increasingly recognized. The aim of this study was to assess 
Cardiologists knowledge, attitudes and practices toward screening for 
cardiovascular diseases. The guidelines of United States Preventive Medicine 
Task Force (USPSTF) were used as reference. A descriptive cross sectional 
study in a random sample of Cardiologists was used to assess the Knowledge 
Attitude and Practices of Greek Cardiologists towards screening for 
cardiovascular diseases. Data collection through telephone interviews was the 
method of choice. Participants were queried on socio demographic 
characteristics, their knowledge and attitudes, regarding screening. Out of 371 
Cardiologists invited to participate 297 completed the telephone 
survey,(response rate: 80%). The data were entered into a database created 
by the Epi Info software. Statistical software R version 3.2.0 was used to 
analyze data. Descriptive analysis was initially performed while variables 
found statistically significant were included in a backward logistic regression 
model. Latent class analysis was performed in R statistical software version 
3.2.0 in order to identify significant risk factors of inappropriate practice 
regarding knowledge and attitudes towards screening.  More than half of the 
Cardiologists (53.7 %) failed to screen for abdominal aortic aneurysm(ΑΑΑ) in 
a man 67 years with smoking history. The vast majority of the Cardiologists 
were also found to incorrectly offer screening for dyslipidemia in a man 23 
years (80%), in a woman 36 years (83.4%) as well as in a woman 46 years old 
(93.5%). Most of Cardiologists would inappropriately screen for coronary 
heart disease (CHD) in a man 47 years (83.6%) as well as in a woman 57 years 
old (82 %). Furthermore, contrary to USPSTF recommendation, the majority of 
Cardiologists would screen for carotid artery stenosis (CAS) in an obese 
hypertensive man 53 years old. Our study revealed not only a number of key 
gaps in knowledge but also certain socio-demographic characteristics that are 
related to inappropriate practices and attitudes. The present study indicates 
important opportunities to improve the evidence-based practices of Greek 
cardiologists towards screening of CVD. 
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INTRODUCTION 
 
Cardiovascular diseases (CVDs) include diseases of the 
heart, vascular diseases of the brain   and diseases  of  blood 
vessels. Due to the  high prevalence of  CVD, controlling  the 

  
promoting     risk     factors      of     diabetes,     hypertension,  
dyslipidaemia and obesity represent priority in most 
developed countries. 
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CVDs are the leading cause of death worldwide and 
accounts for 31% (17.5 million) of global deaths in 2012. Of 
these deaths, an estimated 7.4 million were due to coronary 
heart disease and 6.7 million were due to stroke (WHO, 
2015; Mozaffarian et al., 2015). 

It is estimated that CVDs will remain the number one 
cause of death in the future, taking a heavy toll not only in 
terms of mortality but also in terms of financial burden and 
productivity (WHO, 2015; EU, 2014).  

The European Cardiovascular Disease Statistics on CVD 
and CVD risk factor demographics, trends and distribution 
across Europe, showed that although mortality appears to 
decline in most of Northern, Southern and Western Europe, 
they are increasing in Central and Eastern Europe (Allender 
et al., 2008). 

Greece has been considered as a country with low CVD 
risk (Chimonas et al., 2009). However, recent studies 
suggest that the burden of CVD risk factors in Greece is 
increasing at an alarming rate mainly due to deleterious 
behavioral characteristics including the lack of adherence 
to the Mediterranean diet but also in the increasing 
prevalence of traditional risk factors such us obesity and 
smoking in the general population (Kontogianni et al.,  
2008; Mihas et al., 2009; Panagiotakos et al., 2008; 
Chrysohoou et al., 2010). 

Despite efforts to reverse those trends there is evidence 
showing that the burden from cardiovascular disease and 
risk factors for atherosclerosis remain alarmingly high 
(Mozaffarian et al., 2015). 

Diagnosis of cardiovascular disease in asymptomatic 
patients and early detection of strong risk factors for 
atherosclerosis present the opportunity to institute 
secondary prevention and thus improving future outcomes 
(Sabouret et al.,  2008). 

As a growing body of research suggests that prevalence of 
CVD will significantly increase and the direct costs will 
increase almost 3-fold, the process of implementing 
evidence-based practices in the setting of the CVD 
prevention was soon recognized as an important step 
forward in improving public health (Heidenreich et al., 
2008). 

The need for development of standardized guidelines is 
rooted in the necessity to integrate the best available 
evidence from clinical research into clinical practice with 
the aim of improving public health.  

Evidence based public health (EBPH) can be defined as 
the process of integrating science-based interventions with 
community preferences to improve the health of 
populations (Kohatsu et al., 2004). 

Still, despite efforts to reduce the risk of CVD in 
population, there is evidence suggesting considerable gaps 
in knowledge and implementation of evidence based 
guidelines for prevention in clinical practice (Silva et al., 
2010; Asch et al., 2006; Davidson et al., 2005;(Ma et al 
2005; Mosca et al., 2005; Muntner et al., 2002; Rosamond et 
al., 2008). 
Indeed, there is evidence that the quality of CVD preventive 
care   is   suboptimal   (Mosca  et al., 1999;  Kim et  al., 2003;  

 
 
 
 
Sueta et al., 1999; Pearson et al., 2000; Ford et al., 2003; Jha 
et al.,  2003; CDC, 1998). 

Screening and proper CVD risk management represent 
key factors in the setting of prevention CVD disease and are 
expected to have an important role in reducing mortality 
and morbidity from CVDs.  

Clinical practice guidelines for screening and risk 
management represent an important tool in implementing 
evidence based medicine (EBM) to clinical work.  
Therefore, implementation of screening recommendations 
and the accurate risk assessment become a prerequisite in 
order to prevent and improve the outcome of CVDs. 

Although numerous expert guidelines have been released 
to support doctors in delivering appropriate CVD 
preventive level, little is known about Cardiologists’ 
compliance with CVD guidelines regarding prevention and 
risk management of CVD (Mosca et al., 2004). 

The main objective of this study was to assess 
Cardiologists’ knowledge attitude and practices towards 
screening and management of patients at risk for 
cardiovascular events in Greece. An understanding of the 
determinants associated to inappropriate practices could 
be targeted for improving public health. 
 
 
MATERIAL and METHODS 
 
Study design and settings 
 
The survey was conducted within a six month period 
between October 2014 and March 2015. A descriptive cross 
sectional study in a random sample of Cardiologists was 
used to assess the Knowledge Attitude and Practices of 
Greek Cardiologists towards screening for cardiovascular 
diseases. All Cardiologists practicing in Greece in the period 
the study was conducted met the inclusion criteria of the 
study. Stratified random sampling per geographical area 
was applied. The prefectures in the country were 
considered as strata, based on the NUTS-3 (Nomenclature 
of Territorial Units for Statistics) classification. 

It was estimated that the inclusion of approximately 10% 
of Greek Cardiologists would be satisfactory. In each of the 
51 prefectures consisting the Greek state, 12% of the total 
number of Cardiologists was randomly selected.  

Out of the 371 randomly selected cardiologists297 
accepted to participate in our study (response rate 80%). 
Descriptive statistics of physician characteristics are 
presented in Table 1. 

Data collection through telephone interviews was the 
method of choice.. All interviews were contacted by one 
particular interviewer who was a medical doctor 
specialized in Cardiology. 

The questionnaire was pre-tested among 10 
Cardiologists, in ten different prefectures, in order to 
ensure accuracy and consistency of the questions. The 
questionnaire includes 34 questions (Appendix A) based on  
international experience on the methodology of KAP 
studies    and    was    adapted to   the    Greek    culture. It   is  
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Table 1. Descriptive statistics of cardiologists’ characteristics 
 

 Cardiologists (N=297) 
Female (%) 
Male (%) 

14,1% (42) 
85.9%  (255) 

Age (mean ± sd) 52, 1 years±8.8 
Graduation from Greek medical schools (%) 
Graduates of foreign medical schools (%) 

77.1% (229) 
22.9% (68) 

Years in practice (mean ± sd) 17, 6 ±9.8 
Postgraduatestudies (%) 47.6% (140) 
Private practice (%) 95.9% (283) 
Number of patients per week (mean±sd) 84,4±80.8 

 
 
structured in three main sections: a) The characteristics of 
Cardiologists including personal information (age, sex, 
country and university of primary medical qualification, 
hospitals at which they were trained during specialization, 
postgraduate studies) and professional information 
(number of examined patients per week, years of 
practicing, health care setting they work and work in 
private or public sector), b) knowledge and practice 
patterns towards screening recommendations and risk 
management and c) the Cardiologists’ attitude  regarding 
the importance of implementation of EBM, their attitude  
towards the applicability and availability of EBM in health 
care setting and their point of view in regard to the 
usefulness of implementing clinical decision support 
systems. Responses were compared with the 
recommendations USPSTF at the time of the survey 
(USPSTF, 2015). 
 
Statistical analysis 
 
Univariate and logistic analysis 
 
The data were entered into a database created by the Epi 
Info software. Statistical software R version 3.2.0 was used 
to analyze data from the questionnaire. Descriptive analysis 
was conducted by using frequencies of the variables. 
Statistically significant differences were considered when p 
value< 0.05. Relative risk analysis was initially performed 
while variables found statistically significant were included 
in a backward logistic regression model. The total number 
of wrong answers given by a cardiologist, to questions 
regarding knowledge/practice about screening (questions 
8-30) was used as an outcome variable in the logistic 
regression analysis. For that purpose a categorical variable 
was created based on the median value of wrong answers 
which was 9. Since no significant factors were identified it 
was decided to use the 25% quartile of the wrong answers 
as a cut off for the categorical variable which was 8. 
Independent variables included were personal and 
professional characteristics of cardiologists. 
 

Latent class analysis 
 

Latent    class    analysis    was    performed   in   R  statistical 

software version 3.2.0. Latent class analysis was chosen in 
order to identify unobserved response patterns or attitudes 
that are similar between individuals (Vermunt et al., 2004). 
The responses of Cardiologists to a total of 23 questions 
that were in line (correct answers) or not (wrong answers) 
with the USPSTF guidelines (as seen in Table 3, appendix A) 
were used as manifest variables in a latent class analysis 
and in a backward latent class logistic regression analysis 
with covariates. Latent class regression analysis was 
performed in order to evaluate which of the demographic 
characteristics best predict the probability of an individual 
to belong to a certain latent class. 

Latent class analysis was divided into 3 sections/models: 
a) practice patterns towards screening for abdominal aortic 
aneurysm (AAA) (y=4 questions, Model A), b) practice 
patterns of responders who did not comply with screening 
recommendations (y=6 questions, Model B,) and c) 
attitudes towards screening guidelines (y=4 questions, 
Model C). 

The final latent class model was chosen based on the 
Akaike information criterion (AIC) and Bayesian 
information criterion (BIC) as well as on the meaningful 
understanding of the latent class memberships. Only 
covariates found statistically significant in a backward 
elimination, remained in the model. 
 
 
RESULTS 
 
As shown in Table 1 total of 297 Cardiologists participated 
in the study including 14,1% women and 85.9% men. The 
mean age of the physicians was 52 years and 77.1% of them 
graduated from Greek medical schools. The mean duration 
of practice in years was 17.6. Less than half (47.1%) of the 
Cardiologists were holders of Postgraduate studies and 
95.9% were employed in private sector. The mean number 
of patients examined per week by the participants was 84.4. 
 
Knowledge and attitudes towards screening 
recommendations 

 
The vast majority of Cardiologists (99%) agreed on the 
important role of population based screening in  improving  
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patient care, and 69.4% of Cardiologists reported that their 
performance would be facilitated by the use of computer 
based decision support systems in clinical practice. The 
majority of Cardiologists (72.2%) claimed availability of 
explicit screening guidelines and also that guidelines were 
widely disseminated among health professionals practicing 
in primary care setting. Furthermore, 85.8% of the 
participants reported that their recommendations are 
based on major international guidelines. 
 
Univariate and logistic regression analysis - of the 
questions (8-30) related to Cardiologists knowledge. 
 
Although Cardiologists’ screening recommendations 
appeared to be in line with USPSTF in clinical domains such 
us hypertension (Table 2), major gaps remain in 
Cardiologists’ screening practices (Table 3). 

As illustrated in Table 3, the most common error made by 
Cardiologists, was erroneously recommending screening 
for dyslipidemia in a woman 46 years old in the absence of 
risk factors (93.5%). 

Incorrectly recommending aspirin therapy in a woman 
60 years old with smoking history in the absence of other 
risk factors was the least common mistake observed in our 
study (53.4%). 

In addition, 53.7% of the Cardiologists failed to screen for 
Abdominal Aortic Aneurysm (AAA) in a man 67 years with 
smoking history. On the other hand, 53.6% of the 
respondents would erroneously recommend screening for 
AAA in a woman 70 years old. The vast majority of the 
Cardiologists would also incorrectly recommend screening 
for dyslipidemia in a man 23 years (80%), in a woman 36 
years (83.4%) as well as in a woman 46 years (93.5%) 
despite the absence of risk factors.  

Moreover, our survey revealed that most Cardiologists 
would  inappropriately  screen  for coronary heart disease 
in an man 47 years (83.6%) as well as in an  woman 57 
years old (82%). Without any known risk factors. In 
addition , the majority of the Cardiologists was also found 
to run counter to USPSTF recommendation regarding 
screening for carotid artery stenosis (CAS) given that 
84.1% of the respondents would recommend screening for 
CAS in an obese hypertensive man 53 years old. On average, 
cardiologists’ wrong responses to questions regarding 
knowledge/practices towards screening recommendations, 
were 8.89±2.05 with a minimum of four and a maximum of 
fourteen. Male cardiologists have significantly higher odds 
(OR: 2.21, CI: 1.07-4.44, p-value=0.03) of responding wrong 
to more than or equal to eight questions compared to 
female cardiologists, hence be less compliant to USPSTF 
screening guidelines. In addition, it seems that cardiologists 
working in the private sector are more likely (OR: 2.73, CI: 
0.78-8.93, p-value=0.1) to respond wrong to more than or 
equal to eight questions compared to those working in the 
public sector. However, the latter was not found 
statistically significant. 

In case of screening for peripheral artery disease (Q24, 
Q25) where USPSTF concludes that the current  evidence  is  

 
 
 
 
insufficient to assess the balance of benefits and harms of 
screening the  majority of the Cardiologist appeared 
reluctant to screen (86.5%, 87.2% respectively). 
 
Univariate and logistic regression analysis of the 
questions (31-34) related to Cardiologists’ attitude. 
 
No significant risk factors of inappropriate practice 
regarding attitude towards screening guidelines were 
identified from logistic regression analysis of the questions 
31-34. 
 
Latent class analysis 
 
Latent class analysis of the questions related to Cardiologist 
knowledge (8-30). The knowledge and attitude of 
Cardiologists towards AAA screening was evaluated and a 
latent model of 3 classes was selected. Class 1(61.5%) was 
labeled “appropriate “, class 2 (30.2%) was labeled 
“inappropriate” and class 3 (8.2%) was labeled “fairly 
appropriate”. Gender was the only statistically significant 
predictor of class membership regarding screening for AAA. 
In particular, female cardiologists have significantly lower 
odds of belonging to the inappropriate class than the 
appropriate class (OR: 0.39, CI: 0.16-0.99, p=0.05) 
compared to their male colleagues. No difference in odds 
between fairly appropriate and appropriate class was 
observed among female and male Cardiologists (OR: 1.75, 
CI: 0.53-5.44, p=0.4).A latent model with 4 classes was 
selected in order to evaluate profile that showed non-
compliance with specific guidelines. Class 1 (13.9%) was 
labeled poorly appropriate attitude, class 2 (14.8%) fairly 
appropriate, class 3 (1.4) appropriate and class 4 (69.8%) 
was labeled inappropriate behavior. Age was the only 
statistically significant predictor of class membership. 
Cardiologists below or equal to 50 years old have a 4 fold or 
a 2 fold increase in the odds of having a fairly (OR: 4.25,CI: 
1.65-10.96,  p=0.003)    or   an    inappropriate    knowledge  
OR: 2.35, CI: 1.07-5.15, p=0.03) compared to poorly 
Knowledge. No difference in odds between appropriate and 
inappropriate class was observed among younger and older 
Cardiologists (OR: 0.84, 95% CI: 0.08-8.97, p=0.9). 

 
Latent class analysis of the questions related to 
Cardiologists s attitude (31-34). 

 
A two latent class model was chosen for evaluating and 
attitude of Cardiologists towards screening and prevention 
strategies. The majority of Cardiologists who belonged to 
class 1 (86.7%) labeled “positive attitude”, have a positive 
attitude towards screening guidelines and are favorable 
towards the use of logistic programs and guidelines for 
their decision making process. Class 2 (13.2%) labeled 
“negative attitude“ comprises Cardiologists that have a false 
profile towards screening guidelines but almost all believe 
in the necessity of primary prevention programs. 
Cardiologists younger than 50 years are less likely to have a  
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Table 2. Cardiologists ‘responses which are accordant with USPSTF guidelines 
 

Questions USPSTF guidelines % of Cardiologists whose 
recommendations are consistent 

with of USPSTF guidelines 
Q9: Would you recommend routine screening 
for abdominal aortic aneurysm in a man 67 
years old without smoking history? 

The USPSTF recommends screening adults 
in men aged 65 to 75 with smoking history 

53.7% 

Q10: Would you recommend routine 
screening for abdominal aortic aneurysm in a 
man 77 years?  

The USPSTF recommends screening adults 
in men aged 65 to 75 with smoking history 

60.2% 

Q12 Would you recommend routine screening 
for dyslipidemia in a man 23 years with 
history of diabetes? 

The USPSTF recommends screening men aged 20-35 
for lipid disorders if they are at increased risk for 
coronary heart disease. 

99.7% 

Q14: Would you recommend routine 
screening for dyslipidemia in a man 40 years 
in the absence of risk factors? 

The USPSTF recommends screening men aged 20-35 
for lipid disorders if they are at increased risk for 
coronary heart disease. 

94.6% 

Q17: Would you recommend routine re- 
screening for dyslipidemia in a man 37 years 
without any known risk factors, with recent 
negative results? 

The USPSTF recommends screening men aged 20-35 
for lipid disorders if they are at increased risk for 
coronary heart disease. 

74% 

Q18: Would you consider treatment with 
aspirin in a man 50 years old with history of 
diabetes? 
 

The USPSTF recommends the use of aspirin for men 
age 45 to 79 years when the potential benefit due to a 
reduction in myocardial infarctions outweighs the 
potential harm due to an increase in gastrointestinal 
hemorrhage. 

69.3% 

Q20:Would you consider treatment with 
aspirin in a hypertensive man 47 years old 
with smoking history? 

The USPSTF recommends the use of aspirin for men 
age 45 to 79 years when the potential benefit due to a 
reduction in myocardial infarctions outweighs the 
potential harm due to an increase in gastrointestinal 
hemorrhage. 

64.2% 

Q21: Would you measure blood pressure in a 
man 22 years in the absence of risk factors? 

The USPSTF recommends screening for high blood 
pressure in adults aged 18 and older 

93.6% 

Q22: Would you consider re-screening for 
hypertension in a man 25 years without any 
known risk factors,  shortly after a blood 
pressure testing showing  110/70 mmHg? 

Adults aged 18 to 39 years with normal blood 
pressure (<130/85 mm Hg) who do not have other 
risk factors should be rescreened every 3 to 5 years 

63.1% 

Q23: Would you consider re-screening for 
hypertension in a woman 25 years without 
any known risk factors whose blood pressure 
reading was 140/90 mmHg? 

The USPSTF recommends rescreening with properly 
measured office blood pressure and, if blood pressure 
is elevated, confirming the diagnosis of hypertension 
with ambulatory blood pressure monitoring. 

98.3% 

Q27: Would you recommend screening for 
CHD in an asymptomatic woman 56 years old 
without any known factors for which sudden 
death may endanger the safety of others? 

The USPSTF recommends against routine screening 
for either the presence of severe coronary artery 
stenosis (CAS) or the prediction of coronary heart 
disease (CHD) events in adults at low risk for CHD 
events. 

92.9% 

Q30: Would you recommend routine 
screening for carotid stenosis in a man 53 
years old in the absence of risk factors? 

The USPSTF recommends against screening in the 
general adult population. 

80.% 

 
 
 
poor attitude towards screening guidelines than older 
Cardiologists (OR: 0.25, CI: 0.07-0.86, p=0.03). 
 
 
DISCUSSION 
 
The results of our study raise serious concern about the 
promotion of screening guidelines for AAA in Greece. 
Indeed, contrary to the guidelines of USPSTF, more than 

half of the participants (53.7%) do not offer screening for 
AAA abdominal in a man 67 years old with smoking history. 
Our findings are consistent with a recent study, carried out 
in a defined geographic area in both Canada and Ireland, 
showing that only 40% of physicians were acquainted with 
AAA screening guidelines (Wooster et al., 2012). Regarding 
CHD and dyslipidemia our study showed that targeted 
interventions are required in order to promote 
Cardiologists’ compliance   with    USPSTF   guidelines.   One  
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Table 3. Cardiologists ‘responses which are contradicting  with USPSTF guidelines 
 
 

Questions USPSTF guidelines Guidelines from other 
scientific societies 

% of Cardiologists 
whose 

recommendations 
Q8: Would you recommend 
routine screening for 
abdominal aortic aneurysm in 
a man 67 years old with 
smoking history? 

The USPSTF recommends screening 
adults  
in men aged 65 to 75 with smoking 
history 

The ACC and the AHA jointly recommend one-time 
screening for AAA with physical examination and 
ultrasonography in men ages 65 to 75 years who 
have ever smoked and in men age 60 years or 
older who are the sibling or offspring of a person 
with AAA (WHO, 2015). 

53.7 % 

Q11: Would you recommend 
routine screening for 
abdominal aortic aneurysm in 
a woman 70 years old? 

The USPSTF recommends against 
routine 
screening for AAA in women. 

The ACC and the AHA jointly recommend one-time 
screening for AAA with physical examination and 
ultrasonography in men ages 65 to 75 years who 
have ever smoked and in men age 60 years or 
older who are the sibling or offspring of a person 
with AAA (WHO, 2015). 

53.6% 

Q13: Would you recommend 
routine screening for 
dyslipidemia in a man 23 
years without any known risk 
factors? 

The USPSTF recommends screening 
men aged 20-35 for lipid disorders if 
they are at increased risk for 
coronary heart disease.  

A fasting lipoprotein profile in all adults over the 
age of 20 once every 5 years is recommended by 
NCEP’ Adult Treatment Panel III, endorsed by the 
AHA (Mozaffarian et al., 2015). 
The AAFP strongly recommends periodic 
cholesterol measurement in men aged 35 to 65 
and in women aged 45 to 65(EU, 2014). 

80% 

Q15: Would you recommend 
routine screening 
fordyslipidemia in a woman 
36 years in the absence of risk 
factors? 

The USPSTF recommends screening 
women aged 20-45 for lipid 
disorders if they are at increased risk 
for coronary heart disease. 

A fasting lipoprotein profile in all adults over the 
age of 20 once every 5 years is recommended by 
the NCEP’ Adult Treatment Panel III , endorsed by 
the American Heart Association (Mozaffarian et al., 
2015). 
The AAFP strongly recommends periodic 
cholesterol measurement in men aged 35 to 65 
and in women aged 45 to 65 (EU, 2014). 

The ESC recommends that  risk factor screening, 
including the lipid profile, may be considered in 
adult men ≥40 years of age, and in women ≥50 
years of age or post-menopausal, particularly in 
the presence of other risk factors (Allender et al., 
2008). 

83.4% 

Q16: Would you recommend 
routine screening 
fordyslipidemia in a woman 
46 years in the absence of risk 
factors? 

The USPSTF strongly recommends 
screeningwomen aged 45 and older 
for lipid disorders if theyare at 
increased risk for coronary heart 
disease. 

A fasting lipoprotein profile in all adults over the 
age of 20 once every 5 years is recommended by 
the NCEP’ Adult Treatment Panel III,endorsed by 
the AHA (Mozaffarian et al.,  2015). 
The AAFP strongly recommends periodic 
cholesterol measurement in men aged 35 to 65 
and in women aged 45 to 65(EU, 2014). 
The ESC recommends that  risk factor screening, 
including the lipid profile, may be considered in 
adult men ≥40 years of age, and in women ≥50 
years of age or post-menopausal, particularly in 
the presence of other risk factors (Allender et al., 
2008). 

93.5% 

Q19: Would you consider 
treatment with aspirin in a 
woman 60 years old with 
smoking history in the 
absence of other risk factors? 

The USPSTF recommends the use of 
aspirin for men age 45 to 79 years 
when the potential benefit due to a 
reduction in myocardial infarctions 
outweighs the potential harm due to 
an increase in gastrointestinal 
hemorrhage. 

Along with the ASA, the AHA further 
recommended the use of aspirin for 
cardiovascular prophylaxis among persons whose 
risk is sufficiently high for the benefits to outweigh 
the risks associated with treatment (a 10-year risk 
for cardiovascular events of 6% to 10%) 
(Chimonas et al., 2009). 

The ESC advise against the use of aspirin in 
individuals without cardiovascular or 
cerebrovascular disease due to the risk of major 
bleeding (Kontogianni et al., 2008). 

53.4% 

 



Dresios et al.          161 
 
 
 
 
Table 3 Cont. 
 

Q26: Would you 
recommend screening for 
CHD in an asymptomatic 
man 47 years old without 
any known risk factors, 
whose new occupation 
requires intense physical 
labor? 
 
 

The USPSTF recommends against routine 
screening for either the presence of severe 
coronary artery stenosis (CAS) or the 
prediction of coronary heart disease (CHD) 
events in adults at low risk for CHD events. 

The ACC and the AHA state that exercise 
ECG “may be considered for 
cardiovascular risk assessment in 
intermediate-risk asymptomatic adults 
(including sedentary adults considering 
starting a vigorous exercise 

program”(Mihas et al., 2009) 

The AAFP does not recommend use of 
routine ECG in asymptomatic adults at 
low risk for CHD and found insufficient 
evidence for adults at increased risk for 
CHD (Panagiotakos et al., 2008) 

83.6% 

Q28: Would you 
recommend screening for 
CHD in an asymptomatic 
woman 57 years old 
without any known risk 
factors whose new 
occupation requires 
intense physical labor? 

The USPSTF recommends against routine 
screening for either the presence of severe 
coronary artery stenosis (CAS) or the 
prediction of coronary heart disease (CHD) 
events in adults at low risk for CHD events. 

The ACC and the AHA state that exercise 
ECG “may be considered for 
cardiovascular risk assessment in 
intermediate-risk asymptomatic adults 
(including sedentary adults considering 
starting a vigorous exercise program” 
(Mihas et al., 2009) 
AAFP does not recommend use of routine 
ECG in asymptomatic adults at low risk 
for CHD and found insufficient evidence 
for adults at increased risk for CHD 
(Panagiotakos et al., 2008). 

82% 

Q29: Would you 
recommend routine 
screening for carotid 
stenosis to an obese 
hypertensive man 53 years 
old? 

The USPSTF  recommends against 
screening in the general adult population 

The ACC and the AHA, in collaboration 
with several other organizations, 
recommended against the use of carotid 
DUS for routine screening of 
asymptomatic patients with no clinical 
manifestations of or risk factors for 
atherosclerosis (Chrysohoou et al., 2010) 

84.1% 

 

ACC:The American College of Cardiology. 
AHA: American Heart Association. 
NCEP: National Cholesterol Education Program. 
AAFP: The American Academy of Family Physicians. 
ESC: European Society of Cardiology. 
ASA: American Stroke Association. 
ACCF: American College of Cardiology Foundation 

 
 
possible explanation may lie in the fact that in certain 
clinical entities, such as dyslipidemia and CHD, USPSTF 
recommendations run counter to the guidelines released by 
other scientific societies (AAFP, 2008; Reiner et al., 2011; 
AAFP, 2012). Indeed, there is evidence suggesting that the 
presence of differing recommendations on the same topic 
could lead to inappropriate variation in clinical practice 
(Han et al., 2011; Meissner et al., 2011). 

In terms of screening for dyslipidemia, our study showed 
that the majority of Cardiologists, in contrast with USPSTF 
guidelines, screen a man 23 years (80%), a woman 36 years 
(83.4%) as well as a woman 46 years (93.5%) regardless 
the presence of risk factors for CHD. Nonetheless, 
Cardiologists’ practice pattern was proved to be in line with 
the guidelines issued by third report of the national 
cholesterol education program expert panel on detection, 
evaluation, and treatment of high blood cholesterol in 
adults (Adult Treatment Panel III) according which 

screening for dyslipidemia should start over the age of 20 
years. (NCEP,2002) . That could justify the higher degree of 
screening that was found also in a previous study that the 
age at which family physicians begin screening lies between 
the ages recommended by   the   ATP III guidelines  and  the  
USPSTF (Eaton et al., 2006). 

As far as screening for CHD is concerned, most old 
Cardiologists were in favor of screening for a man 47 years 
old (83.6%) as well as in a woman 57 years old (82%). This 
is in contrast with USPSTF guidelines. This finding could be 
related once again to differing recommendations given that 
both American College of Cardiology Foundation and the 
American Heart Association, state that exercise 
electrocardiogram may be considered for cardiovascular 
risk assessment in sedentary adults considering starting a 
vigorous exercise program (Greenland et al., 2010). Our 
findings are consistent with the results of a  previous  study 
which  revealed   that  physicians practicing in primary care 
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need more information and support on the implementation 
of guidelines in regard to CHD prevention (Hobbs and 
Erhardt, 2002). Concerning screening for CAS in an obese 
hypertensive man 53 years old , most Cardiologists (84.1%)  
were found to be favorable, but not in line with USPSTF 
guidelines, indicating that the favorable attitude towards 
screening in this case may enclose a tendency to over 
screen and over diagnose patients. Regarding risk factor 
management, the majority of the participants (53.4%), 
erroneously, indicated that would prescribe aspirin in low-
risk women, to reduce the risk of CV events. On the other  
hand, when asked about aspirin prescription in patient at 
higher risk of MI (Q18, Q20) the majority of the 
respondents were in accordance with USPSTF 
recommendations. These findings are similar to previous 
studies reporting inappropriate practices in regard to the 
management approach on risk level assessment by 
physicians (Hira et al., 2015). Interestingly, in a study of US 
family physicians, Doroodchi et al found that the majority 
would prescribe aspirin in an asymptomatic 45-year-old 
woman with metabolic syndrome at lower risk for CVD 
(Framingham 1%), to prevent myocardial infarction 
(Doroodchi et al.,  2008). In another study which included 
100 Cardiologists among 500 randomly selected physicians 
it was shown that the vast majority of the Cardiologists will 
prescribe aspirin for an intermediate risk patient (Mosca et 
al., 2005). The most important predictor of non-compliance 
as well as of poor attitude regarding screening guidelines 
was age. Older Cardiologists not only were found to have 
much poorer knowledge compared to younger 
Cardiologists towards USPTF screening guidelines but also 
they were more likely compared to younger Cardiologists 
to state that they do not consult nor do they think that 
guidelines are clear and widespread. In addition although 
Cardiologists’ opinion converged on the importance of 
population based screening in order to promote public 
health, Cardiologists older than 50 years do not consider 
that the introduction of computer based decision support 
systems in clinical practice would be a good tool to promote 
EBPH. Younger Cardiologists may be more familiar with the 
idea to integrate screening guidelines in to their practice 
perhaps due to a greater familiarity with online resources 
which in turn allow them to keep themselves up to date on 
the most recent evidence and current recommendations. In 
addition, taking into consideration the exponential growth 
of research in the last years it is plausible that Cardiologists 
who graduated from medical school more recently were 
more likely not only to be better trained in EBM but also 
have more recent guidelines incorporated in their 
educational programs. Another possible explanation for the 
underuse is "simple clinical inertia (Cabana et al.,   1999; 
Phillips et al., 2001). Thus physicians tend to base their 
medical decision more on their acquired experience than 
the external research evidence. Our findings are consistent 
with the results of a recent study that revealed that 
knowledge and attitude of young   physicians  were   more  
based       on     EBM     compared       to      old     physicians 
(Rashidbeygi  et al., 2013).  Reverse   relationship   between 

 
 
 
 
guideline adherence and age was also found in a previous 
study on knowledge and attitudes of primary care 
physicians in the management of patients at risk for 
cardiovascular events (Hira et al., 2015). Educational 
interventions including the integration of online risk 
estimation tools or risk prediction charts in clinical practice 
may improve strategies of preventive care. Despite the 
efforts that have been made, the cross-sectional design of 
the study are associated with the risk of bias introduction. 
Moreover, there is a risk of social desirability bias. In 
addition, our study is based on self-reports and thus 
information bias may have occurred. Furthermore, the 
small number of the pilot testing could eliminate the 
possibility to improve the questionnaire. However most of 
the comments on the questionnaire were the same from the 
responders and the interviewer.  In addition, by using only 
one interviewer we avoided the inter observer differences. 
Finally, the representation of certain demographic 
characteristics groups especially those working in the 
public sector compared to those working in the private 
sector was limited. This might be the reason why no 
statistically significant differences could be detected. 
Although the response rate of our survey was considered 
satisfactory (80%), it was lower than those reported in 
previous studies that assessed KAP of primary health care 
physicians towards EBM (Al-Ansary et al., 2007). 
 
 
Conclusion 
 
In conclusion the present study demonstrated, major gaps 
regarding Greek Cardiologists’ screening and risk 
management practices. Educational intervention-especially 
among Cardiologists at age group>50 years old with 
didactic components including medical education seminars 
and screening courses is required to reduce practice 
variation and promote the integration of evidence based 
screening guidelines in clinical practice. Use of application 
designed to help physicians identify clinical preventive 
services that are appropriate for their patients, such as 
Electronic Preventive Services Selector (ePSS), could also 
increase clinician adherence to guideline-based care. In 
addition, computerized decision support systems with 
electronic alerts linked to electronic health records 
together with the use of Risk Estimator of 10-year risk for 
atherosclerotic cardiovascular disease which incorporate 
recommendations from the USPSTF guidelines for when to 
start aspirin therapy may represent a helpful approach that 
should be considered in the clinical practice in Greece. The 
present study indicates important opportunities to improve 
the evidence-based practices of Greek Cardiologists 
towards screening of CVD. 
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Appendix 1. Questionnaire used in our study. 
 

Questions 
 
Q1: a)Sex 
 
          Female                
 
           Male  
 
       b)Age in years: 
 
Q2: University of graduation:  
 
Graduation from Greek medical schools  
 
Graduation from foreign medical schools 
 
Q3: Training in the specialty of general medicine: 
 
        In  university hospitals  
 
        In non-university hospitals  
 
Q4: How many years have you been employed since your graduation.? 
 
Q5:Postgraduates studies 
 
Yes 
 
No 
 
Q6Are you employed in private sector: 
 
Yes 
 
No 
 

Q7: How many patients do you review in a week on average? 
 
 
Q8: Would you recommend routine screening for abdominal aortic aneurysm in a man67 
years old with smoking history? 
 
What test would you recommend?   
Would you repeat screening in case of negative results?  
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Q9: Would you recommend routine screening for abdominal aortic aneurysm in a man67 
years old without smoking history? 

 
What test would you recommend?   
 
Would you repeat screening in case of negative results?  
 
Q10: Would you recommend routine screening for abdominal aortic aneurysm in a man 77 
years?  
 
What test would you recommend?   
 
Would you repeat screening in case of negative results?  
 
How often would you repeat screening ? 
Q11: Would you recommend routine screening for abdominal aortic aneurysm in a woman 
70 years?  
 
What test would you recommend?   
 
Would you repeat screening in case of negative results?  

 
How often would you repeat screening ? 

 
Q12 Would you recommend routine screening for dyslipidemia in a man23 years with history 
of diabetes? 
 

What test would you recommend? 
Q13 Would you recommend routine screening for dyslipidemia in a man23 years without any 
known risk factors? 

 
What test would you recommend? 
 
Q14: Would you recommend routine screening for dyslipidemia in a man40 years in the 
absence of risk factors? 

 
What test would you recommend?   
 
Q15: Would you recommend routine screening for dyslipidemia in a woman36 years in the 
absence of risk factors? 
What test would you recommend? 

 
Q16 Would you recommend routine screening for dyslipidemia in a woman46 years in the 
absence of risk factors? 
Q17: Would you recommend routine re- screening for dyslipidemia in a man37 years without 
any known risk factors , with recent negative results? 
 
What test would you recommend?   
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Q18: Would you consider treatment with aspirin in a man 50 years old with history of 
diabetes? 

 
How often would you reconsider? 
 
Q19:Would you consider treatment with aspirin in a woman 60 years old with smoking 
history? 
 
How often would you reconsider? 
 
Q20:Would you consider treatment with aspirin in a hypertensive man 47 years old with 
smoking history? 

 
How often would you reconsider? 
 
Q21: :Would you measure blood pressure in a man 22 years in the absence of risk factors? 
Q22:Would you consider re-screening for hypertension in a man 25 years without any known 
risk factors whose blood pressure reading was 110/70 mmHg? 
 
How often would you repeat screening? 
 
Q23: : Would you consider re-screening for hypertension in a woman 25 years without any 
known risk factors whose blood pressure reading was 140/90 mmHg? 
 
How often would you repeat screening? 

 
Q24:Would you recommend screening for peripheral artery disease in a man 45 years old in 
the absence of risk factors? 
 
What test would you recommend?  

 
Q25: Would you recommend screening for peripheral artery disease in a woman 55 years old 
in the absence of risk factors 
? 
What test would you recommend?   
Q26: Would you consider screening for CHD in an asymptomatic man 47 years old whose 
new occupation requires intense physical labor? 
 
What test would you recommend?  

 
Q27: Would you recommend screening for CHD in an asymptomatic woman 56 years old 
without any known factors for whom sudden death may endanger the safety of others? 

 
Q28: Would you consider screening for CHD in an asymptomatic woman 57 years old without 
any known factors old whose new occupation requires intense physical labor? 
 
What test would you recommend?  
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Q29: Would you recommend routine screening for carotid stenosis in an obese hypertensive 
man 53 years old? 
 
What test would you recommend?  
 
Q30: Would you recommend routine screening for carotid stenosis in a man 53 years old in 
the absence of risk factors? 
 
What test would you recommend?   
 
Would you repeat screening in case of negative results? 
Q31: In your opinion, do you think that there is necessity of population based screening? 
 
Q32:Do you follow screening guidelines in your daily clinical practice? 
 
Q33: Do you think that there are explicit and disseminated screening guidelines among health 
professionals practicing in primary care setting? 
 
Q34: Do you think that the implementation of computer based decision support systems in 
clinical practice would be helpful to improve the quality of care? 
 

 
 
 


