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Abstract
Background The disease burden of patients with severe
aortic stenosis is not often explored, while the incidence is
increasing and many patients who have an indication for
aortic valve replacement are not referred for surgery. We
studied the quality of life of 191 patients with severe aortic
stenosis, hypothesising that symptomatic patients have a far
worse quality of life than the general population, which
could enforce the indication for surgery.
Methods The SF-36v2 Health Survey was completed by
191 consecutive patients with symptomatic or asymptomatic
severe aortic stenosis.
Results Asymptomatic patients (n059) had health scores
comparable with the general Dutch population but symp-
tomatic patients (n0132) scored significantly lower across
different age categories. Physical functioning, general health
and vitality were impaired, as well as social functioning and

emotional well-being. There was no relation between degree
of stenosis and physical or mental health scores.
Conclusions Both physical and emotional problems have a
major impact on normal daily life and social functioning of
symptomatic patients with severe aortic stenosis, regardless
of age. If the aortic stenosis is above the ‘severe’ threshold,
the degree of stenosis does not predict disease burden. These
results encourage to reconsider a conservative approach in
symptomatic patients with severe aortic stenosis. Using the
SF-36v2 Health Survey together with this study, an individual
patient’s quality of life profile can be assessed and compared
with the patient group or with the general population. This can
assist in decision making for the individual patient.
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Introduction

Degenerative aortic stenosis is the most common valvular
heart disease in developed countries and represents a grow-
ing health problem. Medical therapy does not slow the
progression of severe aortic stenosis nor has it proven to
reduce major adverse cardiac events; the only effective
treatment is replacement of the aortic valve [1–3]. Surgical
techniques and postoperative care have improved over the
years and even patients with advanced age and comorbid-
ities can be operated on relatively safely [4, 5]. Recently, the
indications for transcatheter valve implantations have been
evaluated, which now form a treatment option in patients
with high operative risk [6, 7].

The guidelines of both the American Heart Association /
American College of Cardiology and the European Society
of Cardiology on the management of patients with valvular
heart disease recommend prompt aortic valve replacement
(AVR) once symptoms occur in patients with severe aortic
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stenosis [6, 8, 9]. Nonetheless, several studies show that for
various reasons many patients who have an indication for
aortic valve replacement are denied surgery [10–13].

Although some literature is available on the functional
status and quality of life (QoL) of (elderly) patients after
AVR, more high-quality studies are needed [14, 15]. Even
less is known about the QoL of patients in whom the
decision to operate is yet to be considered. Classical symp-
toms of aortic stenosis are dyspnoea, angina and syncope,
and although the severity of symptoms can be used as a
rough surrogate for the QoL, the impact of symptoms on
daily life and the resulting disease burden remain unknown.
The New York Heart Association (NYHA) classification is a
functional measurement of physical performance or pain. It
does not take social and emotional aspects into account and
only roughly reflects one’s current health status but certainly
not one’s desired health status or disease burden. Further-
more, physicians sometimes fail to recognise the functional
disability of their patients [16]. An underestimation by the
treating physician of the impact of symptoms on a patient’s
QoL might be one of the reasons why so many symptomatic
patients with severe aortic stenosis are not referred for
surgery. If these patients indeed present with a low QoL
and better evidence about this burden of disease could be
presented, there would be an additional argument to follow
the clinical guidelines more strictly.

This paper presents the results of the Short Form-36v2™
Health Survey (SF-36v2™) in patients with severe aortic
stenosis compared with the general population in order to
investigate if, and to what extent, patients experience im-
pairment of their daily life. We hypothesised that in symp-
tomatic patients QoL is far worse than in the general
population, both in younger and elderly patients, which
could enforce the indication for surgery. Further we hypoth-
esised that echocardiographic parameters are not good indi-
cators of disease burden, at least not in our patient group in
whom the degree of stenosis is severe.

Methods

Patients

This study is part of a recently published multi-centre pro-
spective cohort study among patients with severe aortic
stenosis in the Rotterdam area (the Netherlands) between
July 2006 and April 2009 [17]. In short, patients with severe
aortic stenosis were recruited from the echocardiography
laboratories of the outpatient clinics of seven local hospitals
and all consecutive patients who provided written informed
consent were included, regardless of whether they were
referred for surgery or not. The study protocol was approved
by the institutional ethics committee (MEC 2006–066).

Methods

Patients were invited for a personal assessment by the princi-
pal investigators (MvG, H.H). This assessment included an
echocardiogram according to a specific study protocol focused
on the aortic valve, recording of patient characteristics, NYHA
class, medication and a calculation of anticipated operative
mortality -for descriptive purposes only-using both the
EuroSCORE model and the STS risk model (www.euroscore.
org, www.sts.org). While establishing NYHA class, the inves-
tigators were blinded for the results of the health survey.

The QoL assessment was done by means of the SF-36v2™
Health Survey according to the instructions given by Ware et
al. regarding data collection, scoring, interpretation and vali-
dation [18]. To allow for comparison of burden between the
study patients and the general population we used the paper
presented by Aaronson et al. in 1998 [19]. They took a sample
of the general Dutch population, subdivided into different age
categories, and generated normative SF-36® Health Survey
data for use in the Netherlands. Our study population was
therefore subdivided into the same age categories.

The SF-36v2™ Health Survey is an evolution of the SF-
36® Health Survey and consists of 36 scale-rated health-
related questions, grouped into eight multi-item domains
which are not disease-specific and which measure functioning
in different aspects of daily life: ‘Physical Functioning’, phys-
ical health related to age- and role-specific activities termed
‘Role Physical’, ‘Bodily Pain’, ‘General Health’, ‘Vitality’,
‘Social Functioning’, personal feelings of performance in
age- and role-specific activities termed ‘Role Emotional’,
and ‘Mental Health’. The eight domains form two main com-
ponents: the ‘Physical’ and ‘Mental Component Summary’.
The raw SF-36 scores given by Aaronson et al. are converted
into a norm-based score from 0 to 100 in which 50 represents
the mean score of the general population and 10 points on the
scale correspond to 1 standard deviation (SD) [19].

Statistical analyses

For the statistical analyses SPSS 13.0.1 software was used
(SPSS Inc. 2001). Continuous variables are displayed as
means ± SD if normally distributed, skewed distributed
variables as median with interquartile range. Categorical
variables are displayed as proportions. One-sided Student’s
T tests were used for comparisons of health scores of patient
groups to the general population. A p-value below 0.05 was
considered significant.

Results

We identified 459 patients with severe aortic stenosis; 268
of these patients (mean age 76±14 years) declined
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participation (n0185), had an operation scheduled (n065)
or died (n018) before they could participate in the study.
Reasons to refuse participation were most often high age
and severe disability resulting in personal logistic problems
or perceived high burden (data not shown). A total of 191
patients (mean age 70.6 years) agreed to participate. Table 1
shows their characteristics.

Figure 1a, b and c display the results for the symptomatic
patients versus the general Dutch population in three age
groups. In each age category almost all health domains were
scored significantly lower than the general Dutch population
except ‘Bodily Pain’. More importantly, in most health
domains the differences compared with the general popula-
tion were considerable. Table 2 gives the exact norm-based

scores and standard deviations of each group compared with
the general Dutch population.

Figure 2 shows that QoL outcomes in all domains are
related to the NYHA classification. Asymptomatic patients
showed a trend towards high scores in most domains com-
pared with the general population, certainly given the higher
mean age of the patients (71 versus 47 years). Patients in
NYHA class II had lower scores on the ‘Physical Function’,
‘Role Physical’, ‘General Health’ and ‘Role Emotional’
scales. Patients in NYHA class III and IV had lower scores
on all scales, and the differences compared with the general
population were large.

Echocardiographic measurements indicating stenosis se-
verity were not related to either physical or mental health
scores (data not shown).

Discussion

Interpretation and discussion of main results

Quality of life decreases with increasing age both in the
general population and in symptomatic severe aortic steno-
sis patients (Fig. 1a, b and c). However, the key point is that
the differences between the general population and the
symptomatic patients are large and remain significant for
most health domains across all the three age groups we
studied.

While angina is one of the classical symptoms of aortic
stenosis, it is notable that ‘Bodily Pain’ was scored as
almost normal, suggesting that pain itself only plays a
modest role. The low scores on the ‘Role Physical’ domain
indicate that patients do have severe physical constraints by
dyspnoea or fatigue.

Not only the physical domains but also the mental health
scores show large differences compared with normal.
Figure 1b and c show that among patients aged over
60 years, the largest difference with the general population
is observed in the ‘Role Emotional’ scale, meaning patients
suffer from anxiety or a depressed state of mind affecting
daily activities. Also the ‘Social Function’, ‘Vitality’ and
‘General Health’ scores indicate patients lack energy and
have a negative view on their health, hampering social
contact.

There was no relation between stenosis severity and
physical or mental QoL in our patient cohort. Thus, when-
ever the aortic stenosis is above the ‘severe’ threshold,
‘objective’ measures of valve function do not correlate to
disease burden. Since we only studied the ‘severe’ category,
a relation between disease burden and stenosis severity in
mild or moderate aortic stenosis cannot be ruled out.

We did demonstrate that scores of the SF-36v2™ corre-
spond well with the severity of symptoms according to

Table 1 Patient characteristics

Patient characteristics Total patient
group

Symptomatic
patients

n0191 n0132

Age (median, interquartile range,
in years)

72.6 (63.7–78.6) 74.0 (64.4–79.2)

Age category

≤40 4 (2 %) 3 (2 %)

41–60 28 (15 %) 18 (14 %)

61–70 44 (23 %) 25 (19 %)

>70 115 (60 %) 86 (65 %)

Male sex 119 (62 %) 75 (57 %)

NYHA class

I 59 (31 %) Not applicable

II 73 (38 %) 73 (55 %)

III 49 (26 %) 49 (37 %)

IV 10 (5 %) 10 (8 %)

Sort of symptom (%)

Only dyspnoea 46.2

Only angina 4.5

Only syncope 3.8

Combination 45.5

Cardiovascular history (%)

Diabetes mellitus 20 19

Hypertension 52 54

Dyslipidaemia 49 49

Chronic obstructive pulmonary
disease

17 20

Renal failure 7 9

Peripheral vascular disease 13 15

Cerebrovascular accident
(residual neurological deficit)

19 18

Previous coronary artery bypass
grafting

6 8

Logistic EuroSCORE (median,
interquartile range)

5.4 (3.1–8.2) 6.2 (3.9–9.6)

STS score (median, interquartile
range)

4.5 (2.8–7.6) 5.1 (3.3–8.0)

Neth Heart J (2013) 21:21–27 23



Physical 
Component 

Summary

Mental 
Component  

Summary

Physical Role 
Physical

Bodily    
Pain

General 
Health

Vitality
Social Role Mental 

Health

48.4 51.6 49.8 48.0 48.4 48.8 53.6 50.0 50.1 50.4

41.2 48.5 41.1 40.7 48.1 40.1 47.9 43.5 44.0 46.7

25

30

35

40

45

50

55

60

N
o

rm
 B

as
ed

 S
co

re

* * * *

*

*

* p< 0.05

Physical 
Component 

Summary

Mental 
Component  

Summary

Physical Role 
Physical

Bodily    
Pain

General 
Health

Vitality
Social Role Mental 

Health

44.1 53.2 44.4 45.9 47.9 44.8 53.2 49.3 49.9 51.1

36.2 47.8 34.8 34.3 46.7 36.0 47.0 41.6 36.1 46.6

25

30

35

40

45

50

55

60
N

o
rm

 B
as

ed
 S

co
re

*

*

* *
*

*

*

* p< 0.05

Physical 
Component 

Summary

Mental 
Component  

Summary

Physical Role 
Physical

Bodily    
Pain

General 
Health

Vitality
Social Role Mental 

Health

40.7 51.6 38.8 42.8 46.9 43.4 50.4 46.4 47.9 49.0

36.5 47.3 34.6 34.2 45.4 37.9 45.9 42.9 35.9 45.2

25

30

35

40

45

50

55

60

N
o

rm
 B

as
ed

 S
co

re

*

*

*
*

*

*

*

*

*

* p< 0.05

a

b

c

Fig. 1 a: Quality of life of
symptomatic patients with
severe aortic stenosis (AS) aged
41–60 years (n018) versus the
general Dutch population aged
41–60 years *p<0.05.
b: Quality of life of symptom-
atic patients with severe aortic
stenosis (AS) aged 61–70 years
(n025) versus the general
Dutch population aged
61–70 years *p<0.05.
c: Quality of life of symptom-
atic patients with severe aortic
stenosis (AS) aged >70 years
(n086) versus the general
Dutch population aged
>70 years *p<0.05
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NYHA classification (Fig. 2). Although asymptomatic
patients have a normal health perception, patients in NYHA
class II -thus having only ‘mild’ symptoms- clearly experi-
ence a lower QoL. With the increase of the severity of the
symptoms, scores are lower on both the physical and mental
part of the survey. This is what one would expect and
indicates that the SF-36v2™ is a valid measure of QoL in
this patient population.

Policy implication

AVR is recommended both by American and European
guidelines in symptomatic patients with severe aortic steno-
sis because even elderly patients can be operated on with
acceptable risks and can expect improvement in functional
class and survival compared with non-operated patients
[4–6, 8, 9, 14, 20–22]. Still, 30 to 60 % of them do not
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Fig. 2 Quality of life of patients with severe aortic stenosis (AS) according to symptomatic status

Table 2 Norm-based scores of symptomatic patients with severe aortic stenosis and the general Dutch population

Health domain Norm-based score Norm-based score

Symptomatic patients with severe aortic stenosis General Dutch populationa

41–60 years 61–70 years >70 years 41–60 years 61–70 years >70 years
n018 n025 n086

Physical component summary 41.2±9.9 36.2±9.7 36.5±9.8 48.4 44.1 40.7

Mental component summary 48.5±9.9 47.8±10.2 47.3±12.7 51.6 53.2 51.6

Physical function 41.1±10.1 34.8±10.1 34.6±11.6 49.8 44.4 38.8

Role physical 40.7±10.5 34.3±10.9 34.2±11.1 48.0 45.9 42.8

Bodily pain 48.1±10.8 46.7±12.3 45.4±12.3 48.4 47.9 46.9

General health 40.1±8.1 36.0±8.6 37.9±9.0 48.8 44.8 43.4

Vitality 47.9±10.2 47.0±9.7 45.9±12.1 53.6 53.2 50.4

Social function 43.5±10.6 41.6±12.1 42.9±13.7 50.0 49.3 46.4

Role emotional 44.0±13.9 36.1±15.0 35.9±15.3 50.1 49.9 47.9

Mental health 46.7±9.8 46.6±11.1 45.2±14.4 50.4 51.1 49.0

a Norm-Based Score calculated based on the paper by Aaronson et al. [19]
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undergo AVR [10, 12, 20, 23, 24]. Exercise testing is highly
underused and downgraded from a class 2a to a 2b recom-
mendation in the ACC/AHA guidelines, although it is
reported to elicit symptoms in approximately 37 % of
patients with aortic stenosis who were previously regarded
as ‘asymptomatic’ [8, 25, 26]. Therefore, the proportion of
patients who would deserve operative treatment could even
be underestimated. Years ago it was already shown that
doctors have difficulty in recognising functional disability
in patients -not so much the symptoms themselves- and one
could speculate this is even more true for emotional impair-
ment [16]. Although we are unable to draw any conclusions
based on the results of the current study, one could hypothe-
sise that underestimating the impact of symptoms represents
another cause of underestimating the need for treatment.
Given the highly conservative approach towards patients
with symptomatic severe aortic stenosis, we feel that this
burden should receive more attention.

Quality of life is of utmost importance for a patient, yet
there is hardly any literature on this subject in patients with
severe aortic stenosis. Although some retrospective studies
report on functional status and QoL in patients after AVR,
they are often troubled by several limitations [5, 14, 15, 27].
Furthermore, these studies used patients with aortic stenosis
who were referred (selected) for surgery. The effect of AVR
on QoL among patients with severe aortic stenosis is dis-
cussed in the companion paper [28]. Importantly, in our
current study we focussed not on the QoL of AVR selected
patients before or after surgery, but on the quality of life
when the decision to operate or not is yet to be made.
Therefore these results can also be used for decision making
in the individual patient. A patient could fill in a survey,
online or on paper (www.qualitymetric.com), and the cardiol-
ogist or heart team could then compare these results with the
general population or with similar patients (Fig. 2a, b, c), and
use this information in deciding whether or not to advise AVR.

Limitations

Although enrolment from the outpatient cardiology echo-
cardiography departments was encouraged, some patients
may not have been identified and also a substantial number
of patients declined participation. Mostly these patients
were the elderly, or the more sick patients for whom an
extra study trip to the hospital was unfeasible. Therefore, it
is likely that we even underestimated the magnitude of
quality-of-life impairment in the total patient population
with symptomatic severe aortic stenosis and are only able
to present the tip of the iceberg.

A limitation of using the SF-36v2™ survey could be the
number of questions. This problem may be improved by
easier, but often less specific, surveys, such as the EuroQOL
survey (www.euroqol.org).

Conclusions

Our results encourage to reconsider a conservative ap-
proach in symptomatic patients with severe aortic steno-
sis. If the aortic stenosis is above the ‘severe’ threshold,
the degree of stenosis does not predict disease burden.
This study provides a quantification of this burden, es-
pecially in symptomatic patients: even minor symptoms
have a major impact on patient well-being and result in a
strongly impaired QoL compared with the general popu-
lation. Not only do physical complaints affect daily life
to a great extent, patients also suffer from emotional
problems hampering normal daily activities and social
functioning.

When considering to send a patient for AVR or to
treat conservatively, one should not only consider the
operative risks and the lifespan gained after AVR, but
also the current state of the patient both physically and
mentally. Using the SF-36v2™ Health Survey together
with this study, an individual patient’s QoL profile can
be assessed and compared with the patient group or
with the general population. This can assist in decision
making for the individual patient.
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