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ABSTRACT
Purpose: The aim of this study was to evaluate the
proportion of suspected heart failure patients with
significant valvular heart disease. Early diagnosis of
valve disease is essential as delay can limit treatment
and negatively affect prognosis for undiagnosed
patients. The prevalence of unsuspected valve disease
in the community is uncertain.
Participants: We prospectively evaluated 79 043
patients, between 2001 and 2011, who were referred to
a community open access echocardiography service
for suspected heart failure. All patients underwent a
standard transthoracic echocardiogram according to
British Society of Echocardiography guidelines.
Findings to date: Of the total number, 29 682 patients
(37.5%) were diagnosed with mild valve disease, 8983
patients (11.3%) had moderate valve disease and 2134
(2.7%) had severe valve disease. Of the total number of
patients scanned, the prevalence of aortic stenosis, aortic
regurgitation, mitral stenosis, mitral regurgitation was
10%, 8.4%, 1%, and 12.5% respectively. 18% had
tricuspid regurgitation. 5% had disease involving one or
more valves.
Conclusions: Of patients with suspected heart failure in
the primary care setting, a significant proportion have
important valvular heart disease. These patients are at
high risk of future cardiac events and will require onward
referral for further evaluation. We recommend that readily
available community echocardiography services should
be provided for general practitioners as this will result in
early detection of valve disease.

INTRODUCTION
Valvular heart disease is an important cause
of morbidity and mortality. Early detection
and treatment is advocated to improve long-
term outcome.1 2 However, a significant pro-
portion of patients with valve disease present
late, when the long-term benefits of interven-
tion are less certain. The Euro Heart Survey
and other observational studies have demon-
strated that around 50% patients having
surgery for valve disease were in New York
Heart Association III or IV which unnecessar-
ily increases postoperative complications and
further mortality.3–6

The study of Nkomo et al identified unsus-
pected valve disease occuring in 1.8% of
healthy adults referred for echocardiography.
In contrast, the prevalence of moderate or
severe valve disease was 2.5% in healthy
adults not being referred for echocardiog-
raphy.7 The differences in prevalence suggest
that there is still a significant number of
patients with under diagnosed valve disease.
Among patients admitted to hospital with

heart failure the prevalence of valve disease
is high (21% as demonstrated by the study of
Philbin et al8 9). However, the prevalence of
significant valve disease in patients with sus-
pected heart failure in the community is
unclear. The aim of this study was to evaluate
the prevalence of significant valve disease in
a large group of patients with suspected
heart failure in the community setting.

METHODS
Study population
Between January 2001 and 2011 we prospect-
ively acquired the data on patients who were
referred to a community open access echo-
cardiography service for suspected heart

Strengths and limitations of this study

▪ This is the first largest community study, involv-
ing 79 043 patients, looking at the prevalence of
valvular heart disease in patients with suspected
heart failure, referred by general practitioners.

▪ The study demonstrated that the large proportion
of these patients had a significant valvular heart
disease that puts them into a high risk of future
cardiac events.

▪ The study showed the importance of the open
access echo service for general practitioners
where immediate diagnosis of heart failure or
valve disease could be confirmed.

▪ There is lack of demographic data; however, this
is the first study which presents the prevalence
of valvular heart disease in such a large number
of patients in community.

▪ There is no data on the prevalence of coronary
artery disease in this group of patients.
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failure. These data were then retrospectively reviewed.
Patients were referred for an echocardiogram by their
general practitioner (GP) with heart failure suspected
based on clinical symptoms and signs and/or elevated
brain natriuretic peptide. The referral base included 25
different regions in the UK.

Echocardiography
All patients underwent a standard transthoracic echocar-
diogram according to British Society of Echocardiography
guidelines from 2005. The assessment of valve regurgita-
tion was performed based on the quantitative para-
meters including regurgitant volume and effective
regurgitant orifice area and supported by semiquantita-
tive methods like vena contracta width and pressure half
time.
The severity of valve stenosis was assessed based on the

peak gradient and velocity, mean gradient and velocity
and valve area. The severity of valve pathology was
graded as mild, moderate or severe degree according to
British Society of Echocardiography guidelines.
All studies performed and reported by experienced

sonographers who were accredited in performing transthor-
acic examination by British Society of Echocardiography.
Twenty per cent of these scans were independently
reviewed by a second accredited experienced sonogra-
pher or the clinical lead.

RESULTS
Patient characteristics
A total of 79 043 patients aged >18 years underwent trans-
thoracic echocardiography performed by open access
echo service (InHealth Echotech Echocardiography) fol-
lowing a referral from GP with suspected diagnosis of
heart failure based on clinical signs and symptoms and/
or elevated brain natriuretic peptide.

Echocardiographic results
Of 79 043 patients, 14.1% (11 117 patients) were diag-
nosed with moderate and severe degree of valve disease
with predominantly left-sided valve disease 8.71% (6870
patients). The most common left-sided valve pathology
was mitral regurgitation which affected 12.5% (9882
patients) of studied group, the second commonest valve
pathology was aortic stenosis 10.05% (7964 patients), fol-
lowed by aortic regurgitation 8.44% (6673 patients) and
the least common being mitral stenosis 1.09% (860
patients). The detailed results of the degree of valve
disease are presented in table 1.
As expected 37.5% (29 694 patients) of patients were

diagnosed with mild valve pathology, followed by moder-
ate valve pathology in 11.3% (8932 patients) and severe
degree in 2.7% (2203 patients), figure 1.
The interobserver variability in grading the severity of

valve disease was 3% with intraobserver variability of 2%.
This data was obtained from a snapshot of 200 patients.

Of 79 043 patients, 2371 patients (3%) were diagnosed
with mild left ventricular (LV) systolic impairment, 3161
patients (4%) moderate LV impairment and 3972
patients (5%) with severe LV impairment.

DISCUSSION
This is the largest community study (79 043 patients)
which has investigated the prevalence of valve disease in

Figure 1 The number of patients with diagnosed mild,

moderate and severe valve disease.

Table 1 Prevalence of valvular heart disease in analysed

population

Number
of patients

Total
percentage (%)

Aortic stenosis

Mild 5420 6.85

Moderate 1620 2.03

Severe 924 1.17

Aortic regurgitation

Mild 5052 6.39

Moderate 1469 1.86

Severe 152 0.19

Mitral stenosis

Mild 609 0.77

Moderate 207 0.26

Severe 44 0.06

Mitral regurgitation

Mild 7410 9.37

Moderate 2117 2.68

Severe 355 0.45

Pulmonary stenosis

Mild 153 0.19

Moderate 2 0.003

Severe 2 0.003

Pulmonary regurgitation

Mild 2632 3.30

Moderate 307 0.39

Severe 8 0.01

Tricuspid stenosis

Mild 12 0.01

Tricuspid regurgitation

Mild 8406 10.63

Moderate 3210 4.06

Severe 718 0.91
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patients referred by GPs with a potential diagnosis of
heart failure. Of 79 041 patient evaluated, 37.5% had
mild valve disease, 11.3% moderate valve disease and
2.7% severe valve disease. This contrasts with the propor-
tion of patients with mild, moderate and severely
impaired LV systolic function being 3%, 4% and 5%,
respectively. The results have important clinical implica-
tions as these patients are at high risk of future cardiac
events and a large proportion should be considered for
specialist evaluation.
Unsuspected significant valvular heart disease affects

at least 2.5% of a healthy US population. The prevalence
increases with age, such that 13% of people older than
75 years have at least moderate aortic or mitral valve
disease.7 Berry et al10 demonstrated that heart failure
complicated 25% of admissions of patients with valve
disease therefore early detection is important. Our study
has investigated an intermediate set of patients who have
not been hospitalised but have been seen in primary
care with an echocardiogram request then made after
evaluation to look for heart failure.
The implications of this study are large. Increasingly

it is recognised that physical signs alone in particular
auscultation has a limited sensitivity being insufficient
for the diagnosis of valve disease.11 At least a third
of patients with severe aortic stenosis are not referred
for surgery even when clinically indicated at presenta-
tion.12–14 Echocardiography is the gold standard for
diagnosis of valve disease, the assessment of the valve
disease severity and guiding intervention.14 Given the
potential burden of valve disease in the community as
demonstrated by our study, much greater provision of
echocardiography is required to aid GPs in the diagnosis
and management of valve disease.
It has been previously suggested by Arden et al that

there needs to be local, national and international edu-
cational programmes to encourage GPs and hospital-
based non-cardiologists to refer patients with possible
valve disease to specialist valve clinics.14 There is no data
available on the outcome of these patients referred
through open access echo service yet.
We recommend that readily available community

echocardiography services should be provided for GPs
as this will result in a lower threshold for referral and
early detection of valve disease.

LIMITATIONS
We recognise that there are limitations of this study due
to lack of demographic data including the exact age and
gender. The parameters of ventricular function and
cavity dimensions were included in the initial reports
but this could not be extrapolated from the existing
database to allow stratification of valve disease according
to these parameters. We also do not have the informa-
tion with the number of patients with confirmed heart
failure on a follow-up. We however wanted to emphasise
that this is the first study which presents the prevalence

of valvular heart disease in such a large number of
79 043 patients, in community.
The data quoted in interobserver variability for overall

valve disease severity between two professionals and
intraobserver variability of a single sonographer was in a
snapshot of 200 patients. Given the number of scans
involved and the number of sonographers involved we
have not got variability on the whole sample size.
We also realise that there is no data on the prevalence

of coronary artery disease in this group of patients. We
showed that 5% of the examined population had
severely impaired left ventricular systolic function and
4% moderate impairment. Thanks to the easy access to
‘open access echo service’ a further immediate diagnos-
tic and management plan can be implemented in com-
munity patients to further clarify the aetiology of the
impairment.

CONCLUSION
In the community setting, a significant proportion of
patients with suspected heart failure have unsuspected
important valvular heart disease. These patients are at
high risk of future cardiac events and will require
onward referral for further evaluation.
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