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Abstract
Aims: Little is known about the level of public knowledge and concern towards aortic valve disease. 
Therefore, a survey was conducted to evaluate the awareness of the general population regarding different 
diseases with special emphasis on aortic stenosis (AS).

Methods and results: A total of 8,860 people aged 60 years or older in nine European countries took 
part in the survey. Cancer was the disease that respondents were most concerned about (27.5%), while 
only 1.7% were most concerned about heart valve disease. Seventeen percent (17%) of survey participants 
claimed to be familiar with heart valve disease, yet only 7% could correctly identify AS; 44.3% of respond-
ents knew the correct number of valves in the human heart. After providing some general information about 
AS, 41.1% of respondents then said they were more concerned about the condition; 4.5% even recognised 
the symptoms in themselves. Over half of the respondents (54.2%) claimed that their general practitioners 
only rarely or never use the stethoscope to check their heart, which may eventually lead to an underdiag-
nosis of AS.

Conclusions: Despite its high prevalence, high morbidity and mortality, as well as good treatment options, 
the vast majority of respondents were neither concerned nor fully aware of AS.
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Introduction
A stenosis of the aortic valve obstructs the left ventricular out-
flow leading to pressure overload-induced left ventricular hyper-
trophy, exercise intolerance and heart failure. The public health 
burden of heart valve disease in general increases with age, affect-
ing more than 13% of the population aged >75 years with mod-
erate or severe valvular heart disease1. Among acquired valvular 
heart diseases, degenerative aortic valve stenosis (AS) is the most 
common in adults2. Its prevalence is 2-7% in patients older than 
65 years1,3. The number of patients with severe AS is growing 
steadily due to the relationship between degenerative valve dis-
ease and increasing life expectancy. In Scotland, for example, the 
incidence of aortic valve stenosis doubled over a period of eight 
years, mainly because of a growing number of patients older than 
80 years2. After the onset of symptoms, untreated patients usually 
require repeated hospitalisation4,5.

Left untreated, patients with symptomatic severe AS show an 
average survival of only 50% within five years and 50% within 
two years in case of concomitant heart failure6. Consistent survival 
rates have been reported in contemporary series2,7,8.

AS, therefore, is one of the most life-threatening chronic dis-
eases, highlighting the importance of both regular preventative 
medical check-ups and specific treatment to reduce hospitalisations.

Nonetheless, little is known about awareness of this disease in 
the general population. We sought to conduct an international sur-
vey to evaluate current awareness levels of this disease in relation 
to other illnesses among the population aged 60 or over.

Editorial, see page 823

Methods
In total, 8,860 people aged 60 years or over in nine European coun-
tries participated in the 2015 heart valve disease awareness sur-
vey. This included 500 Austrian, 501 Danish, 1,000 French, 1,446 
German, 1,000 Italian, 1,000 Dutch, 1,000 Spanish, 1,002 Swedish 
and 1,411 UK-based respondents. The results were summarised by 
region as follows: northern Europe, comprising Denmark, Sweden 
and United Kingdom; middle Europe, comprising Austria, France, 
Germany and The Netherlands; and southern Europe, comprising 
Spain and Italy. An online methodology was utilised for all territories.

Regarding the age groups, in total 3,513 of the interviewees 
were 60-64 years, 2,944 between 65-69 years, 1,597 between 
70-74 years, 592 between 75-79 years and 214 >80 years. The 
global online panels were actively managed and recruited for mar-
ket research purposes. All member panellists went through a dou-
ble opt-in process and agreed to participate to provide honest 
opinions for market research studies.

For each survey, panellists were sent an invitation to participate 
via email; invitations were sent on a random basis within the tar-
get groups. Each invitation reiterated the terms and conditions for 
the research, including the potential use by the researchers of the 
information provided. Participants were reminded that personal 
identity and other personally identifiable details of the respond-
ents would be protected.

The survey adheres to the MRS Code of Conduct in the UK. 
Within these parameters, guidelines ensure that all research is car-
ried out in a professional and ethical manner. The survey was also 
fully compliant and in accordance with the Data Protection Act.

The 2015 heart valve disease awareness survey was conducted 
by Opinion Matters and funded by Edwards Lifesciences with the 
research undertaken from September to October 2015. As mem-
bers of ESOMAR and AIMRI, Opinion Matters abides by the 
ICC/ESOMAR International Code on Market and Social Research. 
Opinion Matters is registered with the Information Commissioner’s 
Office and is also certified under Quality Assurance Scheme IS0 
9001.

The survey contained six questions, four with a single possible 
response (questions 1, 3, 4, 5), and two with a multiple response 
possible (questions 2, 6).
1. Which of the following health conditions concerns you most?
2. Which of the following heart conditions are you most familiar 

with?
3. When you visit your general practitioner (GP), how often does 

he/she check your heart with a stethoscope?
4. How many heart valves does the human heart have?
5. Do you know what “aortic stenosis” is?

After Question 5, background information on aortic valve steno-
sis was provided before the final question. The background infor-
mation read as follows: “The heart valve disease, aortic stenosis, is 
the narrowing of the aortic valve opening, which limits the amount 
of blood flow from the heart. It is characterised by the accumulation 
of calcium deposits on the valve leaflets. Symptoms include chest 
pain, fatigue, shortness of breath, light-headedness and fainting. 
Once severe symptoms develop, it is life-threatening. The primary 
treatment is heart valve replacement. This can alleviate symptoms, 
prolong a patient’s life span and improve health and quality of life. 
Aortic stenosis affects up to 7% of the population over 65”.
6. Taking into account the above information about aortic steno-

sis, are you more concerned about the disease and, if so, what 
will you do as a result?
Subgroup analyses were performed taking into consideration 

age, gender and geographic differences between northern, middle 
and southern Europe.

Statistical analysis
The Kolmogorov-Smirnov test was used to assess for normal dis-
tribution. Pearson’s chi-squared test was performed for categorical 
variables with nominal scales. Yates’ chi-squared test was per-
formed if necessary for correction of continuity.

Results
In total, 8,860 (male: 60.2%; n=5,338) people aged at least 
60 years old from nine European countries took part in the 2015 
heart valve disease awareness survey.

Participants were asked six questions concerning their know-
ledge and concern about various illnesses, with a focus on the 
human heart and heart disease.
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Aortic valve stenosis: what do people know?

Q1. Which of the following health conditions 
concerns you most?
The disease with the highest level of concern among respondents 
was found to be cancer (27.5%) followed by Alzheimer’s disease 
(24.7%), stroke (12.4%), heart attack (9.0%), diabetes (4.7%), arthri-
tis (2.9%) and respiratory disease (2.8%). Only 1.7% of respondents 
were “most concerned” about heart valve disease (Figure 1).

0 5 10 15 20 25 30

Cancer
Alzheimer’s disease

Stroke
None of the above

Heart attack
Diabetes
Arthritis

Respiratory disease
Heart valve disease
Parkinson’s disease

Infections

28%
25%
12%
12%
9%
5%
3%
3%
2%
2%
1%

Figure 1. Q1: Which of the following health conditions concerns you 
most?

and angina (31.1%). Only 10.4% of the survey participants 
believed themselves to be familiar with all common heart diseases. 
In total, 25.0% said they were not familiar with any common heart 
disease, and only 17.1% claimed to be familiar with heart valve 
disease.

Men and women were nearly equally familiar with heart attack 
(48.8% vs. 47.8%; p=0.39) and coronary heart disease (32.4% vs. 
32.3%; p=0.59), but women were less informed about arrhythmia 
(36.9% vs. 29.6%; p<0.01).

Younger patients proved more likely to feel informed about heart 
diseases including heart attack (60-64 years: 51.5% vs. 80+ years: 
40.7%; p=0.02) and sudden cardiac death (60-64 years: 20.9% 
vs. 80+ years: 16.8%; p=0.15). Older patients were more famil-
iar with heart valve disease (80+ years: 24.7% vs. 60-64 years: 
16.4%; p<0.01) (Figure 2).

People in southern Europe seem to be more informed about 
heart diseases, with only 17.5% unfamiliar with any of the condi-
tions listed (vs. 20.1% in northern, and 32.3% in middle Europe). 
In southern Europe, 58.4% claimed to be familiar with heart attack, 
while only 23.4% stated they were familiar with coronary heart 
disease (CHD). This gap was similarly evident in middle Europe 
(heart attack 42.3% vs. CHD 24.2%) but did not exist in northern 
Europe (heart attack 49.9% vs. CHD 49.6%). Northern Europeans 
believed themselves to be more familiar with heart valve disease 
in general (northern 21.1% vs. middle 14.6% vs. southern 16.1%).

Q3. When you visit your GP, how often does he/
she check your heart with a stethoscope?
A total of 38% of survey respondents claimed that their GP uses 
a stethoscope only rarely.

Specifically, they claimed that in only 24% of cases does their 
GP use a stethoscope on every visit; 8% claimed a stethoscope 
was used every second visit, and 10% every third visit or less; 
16% claimed that their GP never uses a stethoscope.

Women appear to be checked less frequently with a stethoscope 
than men (p<0.01). Only 19.8% of the women surveyed reported 
auscultation of the heart on every visit (vs. 27.4% for men) and 
20.1% of women say they are never checked with a stethoscope 
(vs. 13.1% for men) (Figure 3).

There were significant differences within Europe regarding the 
frequency of auscultation of the heart by a GP (p<0.01). In mid-
dle Europe, it was reported that people’s hearts are auscultated 
more frequently: 31% of respondents said they were checked with 
a stethoscope on every visit (vs. 21.3% in northern and 16.0% in 
southern Europe), 34% said they were checked only rarely (vs. 
40.6% in northern and 43.8% in southern Europe), while 14% 
claimed they are never checked (vs. 17.1% in northern and 17.6% 
in southern Europe).

Q4. How many heart valves does the human 
heart have?
Most respondents believed (incorrectly) that the human heart 
has two valves (47.3%); 44.3% provided the correct answer of 

Women were more concerned about Alzheimer’s disease (28.7% 
vs. 22.0%; p<0.01), stroke (13.4% vs. 11.8%, p=0.03) and arthri-
tis (3.5% vs. 2.5%; p=0.004), whereas men were more concerned 
about cancer (28.0% vs. 26.7%; p=0.2), heart attack (10.4% vs. 
6.8%; p<0.0001) and diabetes (5.8% vs. 3.1%; p<0.0001).

Concern about cancer fell with increasing age. Whereas 28.6% 
of respondents aged 60-64 years were “most concerned” about 
cancer, this dropped numerically to 24.3% among those aged 
80 years or older (p=0.12). The same held true for concern about 
suffering from heart attack (60-64 years: 9.9% vs. 80+ years: 
6.1%; p=0.05). There was also a similar trend for concern about 
Alzheimer’s disease (60-64 years: 24.3% vs. 80+ years: 20.1%; 
p=0.48). By contrast, anxiety about respiratory diseases (60-
64 years: 2.8% vs. 80+ years: 6.1%; p=0.02) increased with age.

An age-dependent difference could also be observed in the 
group which was “most concerned” about heart valve disease. 
Whereas only 1.4% of respondents aged 70-74 years were most 
concerned about heart valve disease, 3.0% of respondents aged 
75-79 saw valvular conditions as their biggest concern.

Answers also differed according to geographical distribution. 
While in southern Europe respondents appear more concerned 
about cancer (29.0% vs. 26.7% in middle Europe and 27.5% in 
northern Europe; p<0.01) and Alzheimer’s disease (28.9% vs. 
25.5% in middle Europe, and 20.7% in northern Europe; p<0.01), 
people in middle European countries tend to be more concerned 
about heart valve disease (2.0% vs. 1.6% in northern Europe, and 
1.3% in southern Europe; p<0.01).

Q2. Which of the following heart conditions are 
you most familiar with?
People stated they were most familiar with heart attack (48.4%) 
followed by arrhythmia (32.5%), coronary heart disease (32.4%) 
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four valves. Regarding other answers, 0.7% thought that the 
human heart has no valves, 2.1% believe it has one, 2.7% three, 
0.7% five, while 2.2% thought the heart has more than five 
valves.

Heart attack
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Coronary heart disease

Angina
None of the above
Sudden cardiac death

Congestive heart failure
Heart valve disease
Rheumatic heart disease

52
32
31
32
26
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Age
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Figure 2. Q2: Which of the following heart conditions are you most familiar with? Differences between age groups.
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Figure 3. Q3: When you visit your general practitioner, how often 
does he/she check your heart with a stethoscope? Differences 
between genders.

The correct answer was identified better by men than women 
(47.4% vs. 39.8%, respectively; p<0.01). There was also a marked 
difference between northern Europe (52.4%), southern Europe 
(47.9%), and middle Europe (36.6%; p<0.01).

The elderly appear to be less informed about the human heart 
and heart valve anatomy than younger groups (correct answer: 
80+ years 34.1%, vs. 60-64 years 45.5%; p=0.02).

Q5. Do you know what “aortic stenosis” is?
A total of 68.9% of those surveyed did not know anything about 
AS; 23.9% believed they knew about the disease but were sub-
sequently unable to provide an adequate description. Only 7.2% 
knew the disease and could provide a sufficient explanation 
(Figure 4).

Women demonstrated higher knowledge about AS than men 
(“yes” with correct definition: 8.3% vs. 6.5%, respectively, p<0.01). 
Younger groups also appear to be better informed (“yes” with cor-
rect definition: 60-64 years: 7.7% vs. 80+years 4.2%). From a geo-
graphic perspective, middle Europe performed strongest, with 10% 
of respondents giving the correct definition (vs. 7.4% in southern 
Europe and just 3.4% in northern Europe; p<0.01).
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Aortic valve stenosis: what do people know?

Q6. Taking into account the above information 
about aortic stenosis, are you more concerned 
about the disease and, if so, what will you do as 
a result?
After learning basic information about AS, the majority of 
respondents (45.9%) were still not more concerned. However, 
24.2% were more concerned and were willing to seek more infor-
mation; 16.9% said they were more concerned but did not plan to 
take further action; 4.5% were more concerned and claimed they 
recognised the symptoms of AS in themselves.

Whereas men were generally less concerned than women (“not 
more concerned” 47.2% for men vs. 44.0% for women, p=0.002), 
the additional information on AS is expected to lead more women 
to seek additional advice (“more concerned and will seek more 
information” 26.1% for women vs. 23% for men).

After learning more about AS, older respondents were more 
likely still to be “not more concerned” (80+ years: 52.3% vs. 
60-64 years: 43.7%; p=0.02). The 70-74-year-old age group was 
most likely to be “already aware” of the disease (10.5%), with this 
percentage decreasing on either side of this age group; neverthe-
less, there was no significance in the awareness with respect to the 
age (down to 8.7% for those aged 60-64 years, and down to 9.8% 
for those aged 80+ years, p=0.31). Older respondents were less 
likely to be more concerned and to plan to seek more informa-
tion on AS (80+ years: 16.8% vs. 60-64 years: 27.0%; p=0.001). 
A greater percentage of the older group, though not significant, 
was more concerned and recognised the symptoms of AS in them-
selves (80+ years: 6.1% vs. 60-64 years: 4.9%; p=0.15).

Taking into account all answers suggesting a higher concern 
after the additional information, in southern Europe respondents 
were more concerned than other geographical groups after learn-
ing about AS (48.8% vs. 48.2% in northern Europe, and 40.1% 
in middle Europe; p<0.01). Correspondingly, a larger proportion 
of southern Europeans were more concerned and also planned 
to seek further information about AS after completing the sur-
vey (35.8% vs. 21.5% in northern Europe, and 20.4% in middle 
Europe; p<0.01) (Table 1).

Yes with correct definition Believed yes but provided incorrect definition No
0 10 20 30 40 50 60 70 80

7%

24%

69%

Figure 4. Q5: Do you know what “aortic stenosis” is?

Table 1. Q6: Taking into account the above information about aortic 
stenosis, are you more concerned about the disease and, if so, what 
will you do as a result?

Middle 
Europe

Northern 
Europe

Southern 
Europe

Not more concerned 51.3% 42.7% 40.0%

More concerned and willing to 
seek more information 20.4% 21.5% 35.8%

More concerned and not planning 
to do anything 16.2% 22.5% 9.9%

Already aware of aortic stenosis 8.6% 9.1% 11.3%

More concerned and recognising 
symptoms in oneself 4.4% 5.0% 4.1%

Discussion
The 2015 heart valve disease awareness survey sheds light on the 
level of concern and knowledge about different diseases in Europe, 
with a special focus on aortic valve disease. The results of this sur-
vey of 8,860 people show the following. 1) Within Europe, people 
are most concerned about non-cardiac diseases such as cancer or 
neurological entities. 2) The level of knowledge and concern about 
heart valve disease, especially AS, within the general population 
in Europe is poor. 3) Respondents claim that GPs rarely check 
their hearts with a stethoscope, potentially resulting in a missing 
diagnosis of AS.

The diseases that concerned people the most in this survey were 
cancer and Alzheimer’s disease. With increasing age, people are 
more concerned about specific diseases rather than about abstract 
malign or neurological diseases, possibly due to their own similar 
medical conditions, or those of relatives or friends of the same age.

Older groups are better informed and more concerned about 
heart valve disease, reflecting the higher prevalence of valve dis-
ease in older age. In total, however, less than 2% of the survey 
respondents were “most concerned” about heart valve disease. 
This is despite the fact that mortality of untreated severe AS is 
considerably higher than most cancers or conditions caused by 
Alzheimer’s disease6,9,10.

The level of knowledge about AS within the general European 
population 60+ as presented by this survey is low. The number 
of cases of heart valve disease, and therefore of AS as the most 
common acquired valvular disease, is increasing rapidly due to 
higher life expectation1. Nonetheless, most respondents were more 
familiar with heart attack. Fewer than one in ten respondents were 
appropriately informed about aortic valve stenosis. Furthermore, 
a considerably higher number of people who thought they knew 
about AS were eventually unable to provide the correct description.

Sufficient knowledge about both health and illness results in 
higher patient satisfaction11. Accordingly, the majority of respond-
ents were willing to seek more information for themselves after 
receiving a small amount of information about aortic valve steno-
sis, demonstrating the need for easily accessible facts. Sufficient 
knowledge also results in greater awareness, as witnessed by the 
fact that almost half of the respondents were more concerned 
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about AS after they received additional information about it. 
Moreover, after absorbing the additional information, nearly one 
in 20 of those surveyed recognised the typical symptoms of AS in 
themselves. Prevention, early detection and therapy are known to 
reduce the mortality of life-threatening diseases9. Without aware-
ness or knowledge about the common symptoms, potential sever-
ity of a disease, or existing treatment options, patients are not 
likely to consult a GP or sign up for regular check-ups.

The urgent need for improved awareness of AS does not only 
apply to patients themselves but may be even more relevant for 
GPs. Awareness on the part of GPs is indispensable in the light 
of their key role for a timely therapy of AS. Given the reported 
rare use of stethoscope examination in people 60+ years of age 
by GPs, a diagnosis of AS could easily be missed. This holds true 
for patients who are denying symptoms, and to a lesser extent for 
asymptomatic patients5,12,13. In these patients, the characteristic 
systolic murmur might be the only or at least the first indication 
of AS. Auscultation of the heart should therefore be absolutely 
mandatory even during a routine GP check-up, especially in older 
people14. As the progression of the degeneration of the valve and 
the duration of the asymptomatic phase vary widely between indi-
viduals15, European guidelines recommend a re-evaluation of these 
patients by a specialist every six months, checking for symptoms, 
risk factors and exercise function, as well as for left ventricular 
function in order to provide best treatment14,15. Surgical valve 
replacement represents the gold standard treatment of sympto-
matic patients with severe AS. In the last decade, the possibility 
of transcatheter aortic valve implantation (TAVI) to treat elderly 
and higher-risk patients has shown promising one-year and five-
year results7,8,16-20, leading to a lower number of untreated patients 
and therefore reduced mortality21. Randomised studies such as 
the PARTNER trial have served already as a basis for new guide-
lines established in 2012 by the surgical and cardiology commu-
nities7,8,14. The recently published PARTNER II trial comparing 
surgical aortic valve replacement and TAVI showed no inferiority 
of TAVI procedure even for patients at intermediate surgical risk22.

The reported rare use of stethoscope examinations indicates that 
GPs might either be unaware of the high incidence of AS among 
older people, unaware of the necessity of early diagnosis and 
regular monitoring, and/or be unaware of the effective treatment 
options that currently exist. Additionally, support in care coordina-
tion by GPs has been shown not only to result in higher patient 
satisfaction, but also to result in the earlier choice of the appropri-
ate therapy9,11. GPs should therefore be especially informed about 
the necessity of an early and adequate diagnosis of AS to guaran-
tee their support in paving the way for early therapy.

Limitations of the survey
The 2015 heart valve disease awareness survey was only per-
formed in Europe, but one may readily assume similar results if 
the survey had been undertaken across other areas of the devel-
oped world. In addition, respondents were pre-selected based on 
their agreement to participate in such surveys, which may have 

resulted in an unpredictable bias. Regarding the age distribution, 
respondents were all 60 years of age or older. Most of them were 
in the age group 60-64 and only a few in the age group 80 years 
or older, this being the age group most affected by aortic valve 
stenosis. This may be due to the fact that elderly people typi-
cally have a higher threshold to participate in online surveys. In 
the era of smartphones and widespread multimedia content, it 
appears logical that younger respondents might be better informed 
about certain health conditions. Nonetheless, the large number of 
respondents may overcome the latter limitations.

Conclusion
Despite its high prevalence, high morbidity and mortality, there is 
little concern and limited awareness of heart valve disease among 
the general population 60 years or older in Europe. In addition to 
the need to inform the general public, it appears of utmost impor-
tance to focus on awareness campaigns for GPs to guarantee early 
diagnosis and timely treatment of AS in order to reduce unneces-
sary hospitalisations and deaths.

Impact on daily practice
This survey shows an alarming lack of awareness and con-
cern regarding aortic valve stenosis within the general popula-
tion but also among general practitioners all over Europe. This 
may lead to underdiagnosis of aortic valve stenosis despite well 
established treatment modalities with surgical or transcatheter 
aortic valve replacement.  There is an urgent need for informa-
tion campaigns aimed at the general public as well as at general 
practitioners to guarantee early diagnosis and timely treatment 
of aortic valve stenosis.
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