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Abstract: Introduction: Health attitudes and beliefs have long been associated with lower risk of various diseases, better 

compliance to medication and less likelihood of relapsing. The aim of this work was to study health beliefs and attitudes 

of hypertensive subjects in relation to the management of cardiovascular disease (CVD) risk factors. Methods: The Hel-

lenic Atherosclerosis Society ran a project where during 2006-2012, 10,141 individuals (39 ± 15 years, 47% men, i.e., 

0.01% of the Greek population), from all areas of the country, were voluntarily enrolled and participated into a face-to-

face interview that gathered information about their beliefs and attitudes on diet, smoking and physical activity, as well as 

management of CVD disorders. Results: Self-reported prevalence of hypertension was 16.7% in men and 13.2% in 

women. Hypertensive subjects had lower educational level than non-hypertensive (11 ± 5 vs. 13 ± 4.5 years of school, 

p<0.001). Hypertensive participants as compared to normotensive seemed not to accept that unhealthy diet which consists 

of a major CVD risk factor (16.2% vs. 23.1%, p<0.001); and they believed more in the effect of pharmaceutical medica-

tion than in healthy lifestyle. Conclusion: There is need for more effective health strategies in order to convince people, 

especially those with cardiometabolic disorders, on the importance of the modifiable CVD risk factors. 
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INTRODUCTION 

Hypertension has been associated with the majority of 

cardiovascular adverse outcomes and stands as the second 
most important contributor to the global burden of disease, 

affecting almost one billion people worldwide [1]. The 

prevalence of hypertension varies from country to country, 
and in developed countries is estimated up to 20% [2-4]. 

Hypertension is mainly promoted by specific lifestyle behav-

iors, like physical inactivity, unhealthy eating, stress, as well 
as by specific genetic profiles [5]. The aforementioned fac-

tors have been highlighted by the most recent European So-

ciety of Cardiology guidelines that underlined the effect of a 
physically active life, adoption of healthier dietary habits and 

smoking cessation for the moderation of cardiovascular dis-

ease (CVD) risk for people with established risk factors [6].  

Taking into account that lifestyle changes together with 

antihypertensive medication have long been established and 
effective on high blood pressure management, the fact that a 

large number of people remain undiagnosed, and of the di-

agnosed hypertensive subjects a large proportion remains 
uncontrolled, raises questions concerning the level of  
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awareness, as well as the impact level of the health policy 

strategies [4-10]. Moreover, it is known that limited knowl-
edge and information, as well as negative health behaviors 

and attitudes about CVD risk factors have been associated 

with higher CVD risk, but also with lower likelihood of 
making effective lifestyle changes [7]. Contrarily, awareness 

and knowledge on healthy behaviors related to CVD could 

motivate people to make lifestyle changes and consequently 
reduce CVD risk [8]. Additionally, hypertensive subjects 

with low educational level tend to adopt negative health be-

liefs, which interfere in the compliance to the clinician’s 
guidance [9]. Under this concept, the aim of the present work 

was to investigate the level of awareness, health attitudes and 

behavioral patterns of hypertensive subjects regarding CVD 
risk factors.  

METHODS 

Sampling 

Between 2006 and 2012, 10,141 individuals (39±15 
years, 47% men), representing 0.01% of the total population, 
from all areas of the country, were voluntarily enrolled. 
Sampling was stratified to all Greek regions based on the 
distribution of entire population (census 2001).  

All participants were informed about the aims of the 
study and they gave their consent. 
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Measurements 

A structured, semi-quantitative questionnaire was used to 
retrieve the information from the participants, through face-
to-face interviews, with trained investigators of the study. 
Based on the rationale of the study, the questionnaire in-
cluded questions about the health knowledge, attitudes and 
beliefs of the participants. Specifically, participants were 
asked regarding the role of diet, physical activity and smok-
ing, on CVD risk. In particular, they were asked: at what 
extent they believe that overall dietary choices may play a 
role in increasing CVD risk, as well as the role of olive oil, 
fruits and vegetables consumption (these specific food 
groups and patterns were especially selected because they 
are considered as dominant characteristics of the traditional 
diet of this region), nutrient supplements, sterols and stanols 
intake, may also decrease CVD risk. Moreover, participants 
were asked which components of the diet (in terms of food 
groups and nutrients) they believe are the most hazardous for 
developing CVD, and which is the safest source (i.e., indi-
vidual producers, local markets, super-markets) of buying 
their food. In regard to smoking, the participants were asked 
at what extent they “truly” believe that active and passive 
smoking (i.e., daily exposure to environmental cigarette 
smoke) is responsible for cardiac events, whether daily 
smoking of 5 or less cigarettes is not so harmful for health, 
and their opinion about the effectiveness of the various anti-
smoking therapies. The participants were also asked about 
their beliefs on the role of physical activity on CVD risk. In 
particular, they were asked: whether they knew that physical 
inactivity is a risk factor for CVD, and whether intensity of 
exercise plays a role in effectively preventing CVD. Re-
sponses were given based on a Likert-type scale (i.e., 
strongly disagree, disagree, neither disagree nor agree, agree 
and strongly agree). Moreover, age, sex, years of education 
(school), annual income and private home (as proxies of the 
financial status), and self-reported medical history of hyper-
tension, hypercholesterolemia, diabetes, CVD and family 
history of CVD, together with anthropometric characteristics 
(i.e., weight and height), were recorded.  

Statistical Analysis 

Normally distributed continuous variables (i.e., age, body 
mass index (BMI) = weight in kg / height in m

2
, years of 

education) were presented as mean values ± standard devia-
tion and categorical variables as frequencies. Associations 
between categorical variables were tested by the calculation 
of the chi-square test. Comparisons of mean values of nor-
mally distributed continuous variables by gender or by hy-
pertension status were performed using the Student’s t-test. 
Cluster analysis was also applied to reveal patterns of the 
participants’ beliefs and attitudes regarding the aforemen-
tioned CVD risk factors. Three clusters of attitudes and be-
liefs were included in multiple logistic regression models, as 
dependent variables, and age (in years), sex (men vs. 
women), obesity (BMI>29.9 kg/m

2
), medical history of the 

common CVD risk factors (yes vs. no), current smoking hab-
its (yes vs. no), were considered as the independent predic-
tors. All statistical analyses were performed using the SPSS 
version 18 (SPSS Inc., IBM Hellas, USA).  

RESULTS 

Self-reported prevalence of hypertension was 16.7% in 
men and 13.2% in women. Demographic and clinical charac-
teristics of the participants are shown in (Table 1). The 
prevalence of traditional CVD risk factors was higher in hy-
pertensive than non-hypertensive subjects, by the exception 
of current smoking. As it can be seen, normotensive subjects 
showed a completely different health status profile than hy-
pertensive subjects (Table 1). 

Almost one out of three hypertensive participants were 
unaware of the normal threshold of blood pressure levels 
(Table 2). The majority of the participants stated that they 
did not understand the guidelines for CVD prevention or for 
the management of hypertension. Participants with hyperten-
sion recognized CVD as the leading cause of mortality in a 
larger percentage than non-hypertensive subjects. However, 
all subjects underestimated the actual effect of CVD risk 
factors’ management on CVD risk. As far as modifiable 
CVD risk factors are concerned (i.e., unhealthy diet, 

Table 1. Socio-demographic, clinical and lifestyle characteristics of the participants (n=10,003). 

 
Non-Hypertensive 

(n=8,519) 

Hypertensive 

(n=1,484) 
p 

Men, % 46.1% 53.1% <0.001 

Age (years) 36±13 54±14 <0.001 

Education level (in years of school) 13±5 11±4.5 <0.001 

Smoking (current), % 37.9% 32.3% <0.001 

Body Mass Index (kg/m2) 24.5±4.1 27.8±4.4 <0.001 

Obesity (BMI>29.9 kg/m2) 9.4% 25.1% <0.001 

History of diabetes, % 3.5% 19.3% <0.001 

History of hypercholesterolemia, % 6.9% 31.8% <0.001 

History of CVD, % 1.6% 14.3% <0.001 

Family history of CVD, % 33.2% 49.5% <0.001 

CVD: Cardiovascular Disease 



14    The Open Hypertension Journal, 2014, Volume 6 Polychronopoulos et al. 

Table 2. Selected health attitudes of the participants, beliefs and knowledge regarding the role of diet, physical activity and smok-

ing on CVD risk (n=10,003). 

 
Non-Hypertensive 

(n=8,519) 

Hypertensive 

(n=1,484) 
P 

Participants were unaware regarding the normal levels of arterial blood pressure 28.3% 38.4% <0.001 

Participants does not understand the guidelines for hypertension management and CVD prevention 79.9% 77.4% 0.058 

Participants consider CVD as the most important cause of death 48.2% 52.8% 0.014 

Participants do not accept that managing CVD risk factors through lifestyle could lower CVD risk 58.8% 61.6% 0.072 

Participants consider unhealthy diet as the "most" important CVD risk factor 23.1% 16.2% <0.001 

Participants do not accept that unhealthy diet may consist a CVD risk factor at all 29.2% 33.6% 0.007 

Participants believed that the "most" important dietary habit was the food variety 40.9% 36.7% <0.001 

Participants believed that the "most" important dietary factor for CVD risk was saturated fat 50.6% 38.9% <0.001 

Participants believed that the "most" important dietary factor for CVD risk was salt consumption 19.1% 32.2% <0.001 

Participants believed that the use of olive oil cannot decrease the CVD risk 17.5% 19.0% <0.001 

Participants believed that nutrient supplements, sterols and stanols cannot decrease CVD risk 20.7% 21.4% 0.466 

Participants self-reported adherence to the Mediterranean diet 46.9% 47.1% 0.590 

Participants do not accept that smoking is a major CVD risk factor 31.2% 33.7% 0.212 

Participants do not believe that physical inactivity can increase CVD risk 61.1% 68.6% <0.001 

CVD: Cardiovascular disease  

 
smoking habits, sedentary life), hypertensive and non-
hypertensive subjects reported that smoking consists a major 
risk factor; hypertensive subjects seemed to underestimate 
the aggravating role of unhealthy diet and sedentary life as 
compared with non-hypertensive. All participants reported 
high level of adherence to a Mediterranean type diet, but 
only normotensive recognized saturated fat as an important 
dietary factor for CVD risk (50.6% vs. 38.9% for hyperten-
sive, p<0.001). All participants doubted that nutrient sup-
plements, sterols and stanols could have a lowering effect in 
CVD risk, few of them believed that olive oil intake con-
sumption can decrease CVD risk, with normotensive sub-
jects being more convinced on its CVD protective effect 
(17.5% vs. 19% respectively, p<0.001). In addition, non-
hypertensive subjects tended to prefer their own or a friendly 
farming as their food source, more than subjects with hyper-
tension (64% vs. 60% respectively, p<0.001). 

As it was shown above, hypercholesterolemia was the 
most dominant cardiometabolic risk factor among hyperten-
sive subjects. Concerning adherence to medication for the 
management of cholesterol levels, normotensive participants 
underestimated its importance, as almost 27% of them re-
ported that they had doubts whether medication can effec-
tively decrease cholesterol levels. In contrast, hypertensive 
subjects were more convinced on the lipid-lowering capacity 
of the suggested medication (41% vs. 27% of normotensive, 
p<0.001).  

Further analysis clustered participants that were charac-
terized by the same health beliefs and attitudes into three 
different clusters. The first cluster was characterized by a 
more "lifestyle-centered" approach of CVD risk lowering. 

The second cluster consisted of people who believed that 
medication is the most important factor for CVD risk man-
agement. Finally, the third cluster was characterized by be-
liefs and attitudes that implicated mainly smoking habits for 
CVD risk increase. Almost half (i.e., 41%) of the hyperten-
sive subjects were members of the second cluster, whereas 
29% of hypertensive subjects belonged to the first cluster 
and 30% to the third. Being hypertensive it was associated 
with 45% (95% Confidence Interval: 1.20, 1.76) higher odds 
of belonging to the second cluster (i.e., believe in medication 
than any other CVD risk lowering method), independently of 
age, gender, smoking status, obesity, hyperlipidemia or dia-
betes mellitus, as compared with individuals belonging to the 
first cluster. No significant association was observed be-
tween the other two clusters and prevalence of hypertension. 

DISCUSSION 

According to the presented findings, the self-reported 
prevalence of hypertension was almost 17% in men and 13% 
in women; rates that are significantly lower than the preva-
lence of hypertension presented by other clinically-based 
studies. Moreover, hypertensive subjects seemed not suffi-
ciently convinced for the well known role of certain lifestyle 
behaviors, such as sedentary life, smoking habits and un-
healthy diet on CVD risk, whereas non-hypertensive subjects 
seemed to be more aware on their impact. In addition, hyper-
tensive subjects tended to underestimate all modifiable life-
style factors (i.e., physical activity, healthy diet, smoking) 
comparing with the non-modifiable (i.e., diabetes, hyperten-
sion, dyslipidemia). This study carries for the first time, as 
regards hypertensive subjects, an important public health 
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message, the high level of unawareness concerning CVD 
risk factors and their management among hypertensive indi-
viduals. The later deserves further attention taking into ac-
count the fact that hypertension constitutes a dominant char-
acteristic of CVD risk. 

In previous findings from the same study, it was under-
lined that higher educational level of participants promoted 
adherence to healthier health beliefs. Moreover, women tend 
to adopt healthier beliefs and attitudes, whereas individuals 
with established risk factors (i.e., hypertension, diabetes mel-
litus, hyperlipidemia) tend to adhere to unhealthier lifestyle 
and adopt negative health beliefs [11]. 

As it was reported, the prevalence of hypertension was 
much lower than in other studies and in the same population. 
For example, the ATTICA study, in 2001, reported that the 
prevalence of hypertension was 38.2% in men and 23.9% in 
women [12]. Moreover, the majority 65% of men and 40% 
of women participants in the ATTICA study were untreated 
and only 34% of them were adequately controlled; thus, 15% 
of the hypertensive subjects were finally well controlled 
[12]. Taking also into account that the 5-year incidence of 
hypertension (2001-2006) in the ATTICA study was almost 
14%, the aforementioned rates of hypertension should be 
much higher in nowadays where the present work refers to 
[13]. Similar rates have been reported by other Greek stud-
ies, too [14]. The considerable under-reporting of hyperten-
sion status in the present work can be easily attributed to the 
self-reported source of the information. Nevertheless, this 
methodological drawback, reveals an important public health 
issue, that of under-diagnosis of hypertension at population 
level.  

Unhealthy dietary habits and their role in the develop-
ment of CVD seem to be underestimated, especially by hy-
pertensive people. Although, one out of two people stated 
that they adhere to a Mediterranean type of diet, this finding 
is in discordance with previous reports in which Greek peo-
ple seem to be away from the traditional dietary habits of 
their ancestors [15]. This discordance underlines that people 
have an impression of adopting healthy dietary patterns, but 
this is not, in fact, true. Therefore, more information and 
explication on healthy dietary patterns’ characteristics seem 
to be urgently needed, especially because information and 
advice concerning diet could be also motivating for effective 
lifestyle changes, leading at the same time to a decrease of 
the total CVD risk [16]. 

In this work, it was also observed that 32% of the hyper-
tensive participants as compared with 19% of the rest of the 
participants recognized salt intake as a determinant of CVD 
risk, mainly through the elevation of blood pressure levels. 
These findings are in accordance with a previous study from 
Switzerland, concerning the beliefs of the Swiss population 
on the daily recommended intake of salt and its association 
with hypertension. The researchers observed a high level of 
unawareness of the population regarding the role of salt in-
take, as well as the sodium content of usually consumed 
foods, and they concluded that health authorities should rein-
force public health strategies in order to inform the popula-
tion about the high impact of hypertension on CVD risk [10]. 
Moreover, participants doubted that nutrient supplements, as 
well as consumption of sterols and stanols, could have a 

lowering effect on CVD risk; additionally, it is surprising 
that only few of them believed that olive oil intake consump-
tion can independently decrease CVD risk, with normoten-
sive subjects being more convinced on its protective effect. It 
could be suggested that the use of nutrient supplements, as 
well as stanols and sterols’ intake, in CVD risk moderation 
have not convinced individuals, mainly, because of the con-
troversial findings reported in various studies [17]. Nutrient 
supplements, like calcium, vitamins, minerals and antioxi-
dants, have long been investigated in relation to CVD risk, as 
well as to hypertension development and treatment. In par-
ticular, magnesium supplementation was suggested to im-
prove endothelial function, vitamin D intake has been asso-
ciated with lower CVD incidence, in observational studies, 
supplementation of antioxidant agents was thought to de-
crease CVD incidence through minimizing inflammation, 
omega-3 supplements have been thought to reduce blood 
pressure, improve endothelial function and reduce inflamma-
tion. Despite the aforementioned reports, none of the studied 
supplements have achieved high recommendation level, as 
far as CVD are concerned [18]. 

It has been suggested that hypertensive subjects tend to 
comply better to antihypertensive medication if they see an 
effective management of their blood pressure levels [19]. In 
addition, it has been shown in many studies that adherence to 
a healthy dietary pattern interacts with pharmaceutical treat-
ment, leading to a better management of blood pressure lev-
els and, consequently to a greater decrease of CVD risk [20]. 
This fact highlights that advice on lifestyle changes refers 
not only to people without diagnosed CVD risk factors, but 
also to people under medication as well.  

As far as physical activity is concerned, it was observed 
that almost seven out of ten hypertensive, but also six out of 
ten normotensive subjects reported that they are not con-
vinced about the role of physical activity on blood pressure 
levels management. At this point it should be underlined the 
established role of physical activity on blood pressure levels 
management [21, 22]; a fact that makes the aforementioned 
observation of major importance. The latter finding that hy-
pertensive individuals tend to underestimate even more the 
role of physical activity on CVD prevention, as compared 
with the general population, has also been reported by other 
investigators too [22]. It is known that promotion of physical 
activity at any age group, and almost in all people, is a major 
strategic plan for high blood pressure control of several in-
ternational organizations, and has been reported in many 
studies [23]. Thus, the scientific community and public 
health policy makers should reinforce their actions towards a 
more physically active lifestyle of the general population, 
and better inform about the health benefits of exercise on 
CVD prevention and its manifestations.  

Concerning smoking habits, the present study reported 
that one out of three participants was not convinced for the 
harmful role of smoking on CVD risk. The proportion of 
people who doubt on this clearly stated issue, reveals that the 
existing smoking cessation campaigns have failed with a 
remarkable failure rate. This failure to convince has been 
reported also in USA, where 80 % of smokers see a primary 
care clinician each year and approximately 70 % of them 
want to quit smoking, suggesting that the rest 30% of smok-
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ers have not been convinced on the health damage occurring 
due to smoking habits. Moreover, in the same study, fewer 
than half of smokers have been advised to quit smoking by 
their primary care clinician but only 25% received evidence-
based counseling and/or medication, suggesting that clini-
cians have failed to assess the impact of smoking habits on 
the health aspects of the general population. All the above 
mentioned studies suggest failure of the health strategies 
regarding smoking cessation. Thus, new, more novel and 
effective methods are needed to increase the percentage of 
smokers who receive advice to quit and assistance in quitting 
in the primary care setting [24, 25]. 

It was also revealed in this work a well known behavioral 
pattern, that of the role of physical activity and healthy diet 
on CVD prevention. Despite the fact that the aforementioned 
pattern is well known, only half of the participants seemed to 
adopt it. Additionally, another behavioral pattern was re-
vealed, that of people who recognize the positive effect of 
medication, but do not recognize the protective role of life-
style changes. Finally, another behavioral cluster was re-
vealed, that of smoking which consists of the main CVD risk 
determinant among the lifestyle behaviors. Multi-adjusted 
analysis revealed that subjects who tended to believe more 
on medication than on lifestyle changes (i.e., second cluster) 
were more likely to have hypertension, as compared with the 
other participants belonging to the rest two behavioral pat-
terns. To our knowledge, there is little information on health 
beliefs and attitudes, especially those who are lifestyle-
related, among hypertensive subjects concerning the com-
mon CVD risk factors. Studying these attitudes and beliefs 
here, it was revealed the high level of unawareness of the 
population, as well as the sub-groups of people that should 
be targeted for informative campaigns. 

LIMITATIONS AND STRENGTHS 

The present study, despite its innovative ideas and the 
quite large and representative sample, bears several limita-
tions. The cross-sectional design of the study cannot stand 
for etiological considerations. The self-report of the hyper-
tension, as well as diabetes, hypercholesterolemic status, 
body weight and height, may underestimate their true preva-
lence; however, this gave the opportunity to compare the 
prevalence of self-reported medical history of the partici-
pants with known population rates, and to further discuss the 
level of unawareness of these conditions. To handle recall 
bias the interviews were performed by trained investigators. 
 Despite the limitations, the study is unique in its kind for 
the Greek population, and one of the few worldwide; it cov-
ered all regions of the country, and included the 0.01% of the 
total population, giving the opportunity for robust generali-
zations. The exploration of the predisposing factors for nega-
tive health attitudes and behaviors regarding the modifiable 
CVD risk factors could set the basis for public health poli-
cies in order to effectively prevent CVD in the future.  

CONCLUSION 

The presented findings underline the emerging need for 
developing a framework for policy lessons and practices 
against the unawareness of the role of modifiable CVD risk 
factors, especially under the prism of the current financial 

crisis. Information campaigns referring to the modifiable 
CVD risk factors could motivate peoples’ lifestyle changes, 
especially for people with established CVD risk factors. 
Therefore, and in order to develop effective strategies to pre-
vent the development of CVD, each community has, at first, 
to evaluate and understand populations’ health attitudes.  
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