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Abstract
Background: The purpose of this study is to outline whether patients, undergoing elective myocardial
revascularization nowadays have a better or worse preoperative Quality of Life (QoL) than years ago.
Methods: The EuroQol instrument, EQ-5D and EQ-VAS is used for assessing QoL. Preoperative QoL data of
3175 patients undergoing elective isolated coronary bypass operations, January 2002–December 2013 were
analyzed. The total group was divided into three time cohorts. Group A (879 patients) operated between January
2002 and December 2005, group B (944 patients) operated between January 2006 and December 2009, and group
C (1352 patients) operated between January 2010 and December 2013 (n=803).
Results: There is no statistical significant difference among the three groups for the registered EQ-5D index. The
registered EQ-VAS index is significantly lower for group A versus B and C (p=0.001). The domains of the EQ-5D,
‘mobility’, ‘usual activities’ and ‘pain/discomfort’ show a statistically significant difference over time with an increased
percentage of patients with no problems in these domains. However, in contrast with these domains, the domain
anxiety/depression, shows, a statistical significant increase of the percentage patients with problems.
Conclusion: Patients nowadays are not at a worse QoL than years ago. Nevertheless, the percentage of
patients with anxiety and problems of depression increased the last years.
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Introduction
Quality of life (QoL) has become an increasingly important aspect
in medicine, social sciences and health services over the last years.
Particularly in cardiac surgery, with an increasing number of elderly
patients, an improved QoL is beside survival a major goal [1]. Several
studies suggest the impact of patients preoperative QoL not only on
postoperative Qol, but also on postoperative morbidity and survival
[2,3]. Recently, several reports concerning oncological surgery
suggested that QoL can provide an early indicator for patients at risk of
complications [4,5]. Therefore, it is interesting to study the trends
concerning preoperative QoL of patients undergoing cardiac surgery
in a recent patient population, so that eventually problems can be
identified and the support put in place for decision-making in financial
and ethical aspects and even in further research concerning coronary
artery surgery.
In this study, we present data of systematic preoperative QoLregistration in patients undergoing an isolated elective CABG during
the last decade. The purpose of this study is to outline whether patients
nowadays have a better or worse preoperative QoL than years ago.
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Patients and Methods
Quality of life registration
To assess QoL, both components of the EuroQOL instrument
(EQ-5D and EQ-VAS) were used [6]. This is a validated and
standardized generic instrument to measure QoL. The EQ-5D consists
of five domains of health (Mobility, Self-Care, Usual Activities, Pain/
Discomfort, and Anxiety/Depression), each of which is divided into
three levels: no problems (i), some or moderate problems (ii) and
extreme problems (iii). Based on the response to this classification, a
single index value is estimated using a general population-based
algorithm [7]. The EQ-5D index spans a scale from -0.54 to 1.0, with
greater scores indicating better quality of life. For the EQ-VAS, patients
estimate their own health on a visual analogue scale ranging from 0 to
100, with 0 being the worst possible health state and 100 being the best.
The EQ-5D index can be regarded as a societal-based composite global
QoL measurement, whereas the EQ-VAS is a direct global QoL
assessment from the patient’s perspective.
All Patients undergoing cardiac surgery were asked to individually
complete the preoperative QoL questionnaire on the day before
surgery. Therefore, but also for ethical reasons, only patients
undergoing elective surgery were included in our QoL studies. It
concerns a written questionnaire that the patient receives at the
moment of hospital admission for the operation. Patients are informed
that there is no obligation to complete this questionnaire, that data will
only be used for clinical research and that they will receive one, two
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and five years postoperative the same questionnaire by
correspondence, again without any obligation to complete the
questionnaire.
To get an idea about possible trends within the 5 different domains
of the EQ-5D, we evaluated the percentages of patients in the three
different levels of each domain.

Patients
From our Cardiac Surgery Database Radboud Hospital (CORRAD)a database that stores pre-, peri-, and post-operative data plus followup data, inclusive preoperative and follow-up QoL data, from all adult
patients undergoing cardiac surgery at the Radboud University
Medical Centre Nijmegen –we identified 5514 patients undergoing an
isolated CABG between January 2002 and December 2013. After
exclusion of non-elective patients and patients with a history of a
recent infarction as defined in the EuroSCORE, (7) 4488 patients are
left. Complete preoperative EQ-VAS and EQ-5D are available from
3175 patients (70.7%), this group is our study group. The 12 studied
years are arbitrary subdivided into three time cohorts of 4 years: group
A (879 patients) operated between January 2002 and December 2005,
group B (944 patients) operated between January 2006 and December
2009, and group C (1352 patients) operated between January 2010 and
December 2013.

Risk stratification and data registration
The additive EuroSCORE is used for all patients and since 2006, also
the logistic EuroSCORE is used [8,9]. The registration of the data in
the CORRAD database and the use of this information for research
have been approved by the local ethical and research council of the
Radboud University Nijmegen [10].

Endpoints of the study
This study has two major endpoints.
Are patients undergoing elective CABG nowadays at worse or at
better preoperative QoL?
Is there a difference concerning the five domains of the EQ-5D over
the years?
It must be clear that in this study we focus on these two endpoints
and make no further analysis on relations between basic patient’s
characteristics, risk and morbidity and preoperative QoL.

Statistical analysis
The characteristics of patients in groups A, B and C are presented as
percentages for dichotome variables and for numerical variables as
mean ± standard deviation (S.D.), range and in the tables also as
median with Inter Quartile Range (IQR). Differences for numeric
variables in the three groups were tested with the F-test (one way
analysis of variance) followed by a post hoc Tuckey test and differences
in percentage were tested with the chi-square test. Statistical
significance was assumed at P ≤ 0.05.

groups. The logistic EuroSCORE risk, only available since January
2006, and therefore not calculated for group A, shows also no statistical
significant difference between group B and C. For age there is a
statistically significant difference between the three groups. However
only the increase in age between group A and B (p=0.001) and between
group A and C (p=0.001) is statistical significant.
Variable

Group A

Group B

Group C

N=879

N=944

N=1352

Mean ± SD

64.3 ± 9.6

65.9 ± 9.1

66.2 ± 9.6

(range)

(18.3-84.8)

(35.4-93.0)

(22.9-89.9)

Median (IQR)

65.0 (57.5-71.7)

66.1 (59.9-72,4)

66.6 (60.1-73.4)

195 (20.7)

278 (20.6)

0.846

0.085

Age*

Female gender 173 (19.7)
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0.001

Add EuroSCORE
Mean ± SD

2.77 ± 2.2

2.81 ± 2.1

2.92 ± 2.1

(range)

(0-11)

(0-11)

(0-11)

Median (IQR)

2.0 (1-4)

3.0(1-4)

3.0 (1.-4)

Mean ± SD

2.8 ± 2.6

2.9 ± 2.9

(range)

(0.88-22.3)

(0.88-51.1)

Median (IQR)

1.9 (1.2-3.3)

1.9 (1.2-3.4)

Log EuroSCORE**
0.526

Table 1: Age, gender and calculated operative EuroSCORE risk of
studied patient population. SD=standard deviation, IQR=interquartile
range. *Group A versus B=0.001, group A versus C: p=0.001, group B
versus C: not significant. **Logistic EuroSCORE in group A not
available.
It is important is to realize that the 1313 patients not included in the
study group because of lack of complete QoL information are
statistically significant older, 66.4 years versus 65.9 years (p=0.012), at
higher additive EuroSCORE risks 3.4 versus 2.8 (p=0.001) and logistic
EuroSCORE risk 3.3 versus 2.8 (p=0.001). The percentage of patients
not included, group A: 30%, group B: 29%, group C: 29% is not
significant different between the three time cohorts (p>0.05) and in
each cohort age and risk is significant higher than the included
patients.

Are patients undergoing cardiac surgery nowadays at worse
or at better QoL preoperative?
Table 2 presents the results for the EQ-5D index score and the EQVAS Score. There is no statistical significant difference among the three
groups for the registered EQ-5D index. The registered EQ-VAS index is
significantly lower for group A versus B and C (p=0.001).
Variable

Results
Table 1 presents age, gender and calculated operative EuroSCORE
risk of studied patient population. There is no statistically significant
difference for gender and additive EuroSCORE risk between the three

pvalue

Group A

Group B

Group C

N=879

N=944

N=1352

0.704 ± 0.250

0.687 ± 0.273

0.713 ± 0.265

pvalue

EQ-5D
Mean ± SD

0.079
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(range)

(-0.128-1,00)

(-0.272-1.00)

(-0.304-1)

Anxiety/depression

Median
(IQR)

0.775
(0.651-0.843)

0.775
(0651-0.843)

0.805
(0.683-0.843)

no problems

530
(60.3%)

531
(56.2%)

695 (51.4%)

some
or
problems

moderate 316
(35.7%)

359
(38.0%)

555 (41.1%)

54 (5.7%)

102 (7.5%)

EQ-VAS
Mean ± SD

59.5 ± 22.0

60.5± 21.6

61.4 ± 20.9

(range)

(0-100)

(0-100)

(0-100)

Median
(IQR)

[60] (50-75)

[60.0], (50-77)

65.0 (50-80)

0.005
extreme problems

Discussion

Table 3 shows the different response-rate to the five domains of the
EQ-5D. For the domain ‘selfcare’, there is no statistical difference over
the studied years. More than 90% of the patients assert to have no
problems with selfcare, the last period this is even increased to 95%.
The domains ‘mobility’, ‘usual activities’ and ‘pain/discomfort’ show a
statistically significant difference over time with an increased
percentage of patients with no problems in these domains. The domain
anxiety/depression shows also a statistical significant different
response rate over the years, however in contrast with the other
domains we have a statistical significant increase of the percentage
patients with problems in this domain.
Group A

Group B

Group C

N=879

N=944

N=1352

no problems

492
(56.0%)

521
(55.2%)

969 (71.7%)

some
or
problems

moderate 354
(40.3%)

379
(40.1%)

347 (26.7%)

33 (3.8%)

44 (4.7%)

36 (2.7%)

817
(92.9%)

877
(92.9%)

1287
(95.2%)

moderate 47 (5.3%)

54 (5.7%)

52 (3.8%)

15 (1.7%)

13 (1.4%)

13 (1.0%)

no problems

547
(62.2%)

633
(67.1%)

969 (71.7%)

some
or
problems

moderate 287
(32.7%)

277
(29.3%)

312 (23.1%)

45 (5.1%)

34 (3.6%)

71 (5.3%)

no problems

226
(25.7%)

243
(25.7%)

450 (33.3%)

some
or
problems

moderate 555
(63.1%)

573
(60.7%)

766 (56.7%)

128
(13.6%)

136 (10.1%)

pvalue

Mobility

extreme problems

0.001

Selfcare
no problems

some
or
problems
extreme problems

0.110

Usual activities

extreme problems

0.001

Pain/ discomfort

extreme problems

98 (11.1%)

33 (3.8%)

Table 3: Response to different domains of the EQ-5D.

Table 2: EQ-5D and EQ-VAS.

EQ-5D Domain

0.001
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0.001

In this study, data concerning preoperative QoL registration of
patients undergoing cardiac surgery over a period of 12 years are
presented. At that point, this study is already unique. Most studies do
even not provide any information about preoperative QoL, as we
already focused on in a previous report and recently confirmed by
Shan et al. [1,11].
Over the studied period, we did not find a statistically significant
difference in the registered EQ-5D index among the three time
periods, suggesting that there is no change in the societal-based
composite global QoL. However, if we take a look to the different
domains of the EQ-5D, we have a statistically significant increase of the
percentage of patients without problems for the domains mobility,
usual activity, and pain/discomfort. In the domain ‘anxiety/depression’
in contrast, the percentage of patients without problems did
significantly decrease. Despite the EQ-5D index scores show no change
in QoL over the studied period, our data show a higher percentage of
patients with complaints for the domain anxiety/ depression over the
years. Of course several variables, as age, gender, education level,
previous surgical experiences, and others can be responsible for the
pre-operative anxiety/ depression [12] - but this is not the focus of the
study.
The increased percentage of patients with anxiety/depression, is an
interesting and important finding because Székely et al. and Tully et al.
stated in their publications that psychosocial factors, particularly
anxiety, is a predictor for morbidity and mortality post CABG [2,13]
and also recent publications concerning oncological surgery suggest a
relation between QoL and morbidity and survival [4,5]. The other
domains,-mobility, usual activity, and pain/discomfort -, show the
same trend: lower percentages of patients with problems in group C.
These domains, in particular ‘mobility’ and ‘usual activity’, are
dependent of a lot of social provisions resulting in a better home care.
The combination of an increased percentage with problems in the
domain anxiety/depression with the decrease of these percentages in
the other domains of the EQ-5D resulted in a ‘stable’ global EQ-5D
registration over the studied years.
The EQ-VAS shows a statistically significant higher value for group
C. This EQ-VAS represents the subjective assessment of patients’ QoL
and Whynes and the TOMBOLA Group descriped correspondence
between the EQ-5D and the EQ-VAS, [14] ….) and the subjective
‘good-feeling’ of people is certainly influenced by variables as mobility,
self-care, possibly to be able to perform usual activities.
Our study has of course several limitations. Firstly, it is a single
center experience, based on patients undergoing an elective isolated
myocardial revascularization. This is, of course, a low risk population.
Secondly there is the problem with missing data, as we described
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already [15]. However, our QoL registration over these years is
practically unique.
At least, despites the EuroQoL is a validated and internationally
accepted scoring system for registration of quality of life, it is not
frequently used in cardiac surgery research.
We realize that this study is only a first step and that further studies,
are needed to clarify the incidence of preoperative anxiety/depression
and the relationship between it and preoperative risk factors and
eventual postoperative morbidity.
In conclusion, this study suggests that patients nowadays are not at
a worse QoL than years ago. Nevertheless, it is an important finding
that patients seem to be more anxious or depressed over time,
particularly because it is suggested that this domain is a possible
predictor for increased morbidity and mortality in cardiac surgery.
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