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Introduction

Today’s concept of patient care implies an attitude that 
we do not only care whether the patient is alive and how 
long he lives, but also how he lives and how satisfied he is 
with his life. This is why the World Health Organization 
in its manifesto, “The vision of Health for All,” published 
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in 1993, puts forward slogans “Add Years to Life,” but 
also “Add life to years.”1) This concept provides an equal 
place to quality of life (QOL; alongside survival) in 
assessing the prognosis of disease after an intervention. 
QOL is a unique personal perception, the way people 
evaluate their own health condition and medical aspects 
of their lives.2) The proper assessment of the QOL is 
achieved through simplified choice of priorities in plan-
ning of therapeutic protocols, faster and better communi-
cation between doctors and patients, and simple detection 
of potential problems in patients. It is also the most accu-
rate way to find out how realistic are expectations of 
patients regarding treatment, as well as the best option in 
monitoring changes during the treatment, quality of care 
provided to patients, and the overall treatment outcome.

In 2014, coronary artery bypass grafting (CABG) cel-
ebrated 50 years since the first intervention was done 
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back in 1964.3) This intervention significantly improves 
the survival of patients with coronary disease, as well as 
their QOL.4) In patients with less advanced coronary dis-
ease, decision to carry out the surgery is based on allevi-
ating the symptoms of angina and improving the QOL. 
Until now, it is mainly reported on the predictors of dete-
rioration in QOL after CABG. Little is as yet known 
about the predictors of QOL improvement after the inter-
vention, and our study precisely deals with this subject.

Materials and Methods

A total of 243 consecutive patients were studied. The 
patients underwent elective CABG at the Institute for 
Cardiovascular Diseases “Dedinje’’, Belgrade. In an 
average period of 2 years and 4 months ± 4 months after 
the surgery contact is established with 208 patients.
During the monitoring period, 19 patients died, whereas 
16 did not complete the questionnaire after 2 years. 
The study was approved by the relevant ethical commit-
tee. Nottingham Health Profile Questionnaire part one 

(NHP 1)5) is used as a model for the questionnaire. NHP 
1 examined QOL in six areas: physical mobility (PM), 
social isolation (SI), emotional reaction (ER), energy 
(En), pain, and sleep. The patients were personally inter-
viewed immediately before and 6 months and 2 years 
after CABG. Scores were ranked from 0 to 100, adding 
some weight issues specified by Thurstone’s method of 
paired comparisons, to any positive response. Response 
weight is determined by examining a large sample of the 
general population.6) A higher score indicates a greater 
disruption in the QOL.

The data are presented as mean ± standard deviation. 
Preoperative and postoperative results for each section of 
the QOL, and New York Heart Association (NYHA) class 
before and after surgery were compared by using the 
Wilcoxon matched-pairs rank test. Preoperative and post-
operative results for each QOL section were compared 
with reference values obtained by testing a sample of the 
general population, and which are adapted to the sex and 
age groups of the examinees included in the study. Preop-
erative and postoperative QOL for each patient were also 
compared. In this way, we determine which patients expe-
rienced improvement, which of them experienced deterio-
ration, and in which the QOL after surgery did not change. 
To determine the predictors of QOL improvements after 
2 years of CABG, we conducted univariate and multi-
variate logistic regression with binary-dependent vari-
able (improved or not improved). During the examination 
of predictors of improvement, patients with no changes in 
postoperative QOL were considered together with the 
patients with worsening QOL. Variables with a signifi-
cance level ≤0.20 in univariate are included in the multi-
variate analysis.

Results

Among the examined patients, 195/243 (80%) of 
them were males. Average age of patients was 59 ± 
8 years. Preoperative clinical characteristics of the study 
population are shown in Table 1. Two years after CABG, 
QOL in patients was significantly improved in all 
sections compared to the preoperative period, and in sec-
tions PM, En, and pain, it approaches to the expected 
values for age and sex (Fig. 1). Compared with the 
6-month period, 2 years after CABG, QOL was improved 
in the section PM. In other sections, there were no differ-
ences in the QOL after 6 months and 2 years of the inter-
vention. Compared to the preoperative period, QOL after 
2 years of CABG was improved in 54% of patients, 

Table 1  Preoperative clinical characteristics of the 
study population

Variable Mean ± SD

Age, years 59.0 ± 8.0
Duration of CHD, years  4.5 ± 5.9
CCS angina class  1.9 ± 1.0
NYHA functional class  2.3 ± 0.7
EuroSCORE  3.4 ± 2.3

No. of patients %

Male gender 195 80
Ejection fraction <50% 144 59
Risk factors
 Hypertension 171 70
 Smoking 138 57
 Hypercholesterolemia 146 60
 Diabetes  46 19
 Heredity 135 56
 Obesity (BMI >30)  66 27
 Stress 146 60
 Physical inactivity 124 51
Left main disease  14  6
Three-vessel disease 153 63
Prior myocardial infarction 146 60
Redo surgery  13  5
Comorbid diseasesa 114 47

aDiabetes mellitus showed with the risk factors for ischemic 
heart disease. BMI: body mass index; CCS: canadian cardi-
ology society; CHD: coronary heart disease; EuroSCORE: 
European system for cardiac operative risk evaluation; 
NYHA: New York heart association
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worsened at 12%, no change in 7%, whereas it was nor-
mal in 27% of patients before and 2 years after CABG 
surgery (Fig. 2). After CABG, the patients’ symptom-
atology was significantly improved and NYHA func-
tional class was significantly corrected (Table 2). 
The average NYHA class of patients before CABG sur-
gery was 2.29 ± 0.62, 6 months after CABG surgery was 
1.63 ± 0.60 (p <0.001), and 2 years after CABG was 
1.61 ± 0.68 (p <0.001 compared to preoperative p = 0.08 
compared with NYHA class 6 months after CABG).

The strongest independent predictor of QOL improve-
ment after 2 years of CABG has singled high Canadian 
Cardiovascular Society (CCS) angina class in sections of 
PM [p = 0.003, odds ratio (OR) = 1.76, 95% confidence 

interval (CI): 1.21–2.55], energy (p = 0.01, OR = 1.63, 
95% CI: 1.11–2.38), sleep (p = 0.005, OR = 1.65, 95% 
CI: 1.16–2.35), and pain (p <0.001, OR = 2.43, 95% 
CI: 1.57–3.77). Under SI section, the difference was 
very close to statistical significance, but only in the 
section of ERs difference was not significant, not even in 
univariate analysis. Other predictors of improvement were 
the absence of hereditary load in the energy section (p = 
0.002, OR = 0.35, 95% CI: 0.18–0.68), male sex in the 
section sleep (p = 0.03, OR = 0.43, 95% CI: 0.20–0.93), 
and absence of diabetes in section pain (p = 0.006, OR = 
0.27, 95% CI: 0.10–0.68) (Table 3).

Discussion

QOL in patients with ischemic heart disease is often 
worsened, as in those with significant health problems, 
and those who do not feel seriously ill. The main symp-
tom of coronary artery disease, chest pain, is the main 
reason for QOL worsening. Patients who had a heart 
attack, in addition to physical constraints, often have 
emotional problems as well as problems with social con-
tacts and sleep. The QOL of coronary patients, who 
should undergo coronary artery bypass, is usually dis-
rupted for two main reasons. The first is already men-
tioned coronary disease with problems and limitations 
that it entails; the second is the fact that patients will 
undergo to one of the serious surgical interventions, 
sometimes with an uncertain outcome, and in particular 
it can affect the emotional state and the sleep of the 
patient.

Fig. 1  Mean values of NHP 1 score for each section QOL 
before, 6 months and 2 years after coronary artery 
bypass, compared with expected values. Compared 
to preoperative period, patients had significantly 
improved the QOL, both 6 months and 2 years after 
CABG (p <0.01 for all sections QOL). Compared to 
the condition 6 months after CABG surgery, 2 years 
after QOL was improved in the PM section (p = 
0.002), and for other sections there were no signifi-
cant changes. CABG: coronary artery bypass graft; 
QOL: quality of life; NHP: Nottingham health pro-
file; PM: physical mobility; SI: social isolation; ER: 
emotional reaction; En: energy
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Fig. 2  Change in overall quality of life after 2 years of coronary 
artery bypass (total NHP 1 score). Normal = normal 
quality of life before and after coronary artery bypass 
(compared with reference values obtained by testing a 
sample of the general population). Without changes = 
disturbed quality of life, without changes after coronary 
artery bypass. NHP: Nottingham health profile
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Table 2  NYHA class in patients before, six months and 
two years after CABG

NYHA class

I II III IV

Before 
CABG

Number of 
patients

16 98 66 3

Percentage 
(%)

 9 53 36 2

Six months 
after CABG

Number of 
patients

78 94 11 0

Percentage 
(%)

43 51  6 0

Two years 
after CABG

Number of 
patients

89 79 13 2

Percentage 
(%)

49 43  7 1

CABG: coronary artery bypass graft; NYHA: New York 
heart association
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Table 3 Independent predictors of quality of life improvement after 2 years of coronary artery bypass surgery

Section Variablea
(Univariate) (Multivariate analysis)

p value Coefficient p value OR 95% CI

Physical mobility Gender  0.06  0.84 0.11 2.33 0.82–6.58
Age 0.1  0.02 0.40 0.97 0.26–1.07

Class of angina (CCS)  0.001  0.56   0.003b 1.76 1.21–2.55
Social isolation Gender  0.04  0.38 0.36 1.46 0.65–3.25

Age  0.02  0.02 0.41 1.02 0.97–1.07
Marital status  0.04 -0.67 0.20 0.51 0.18–1.44
Hypertension  0.02  0.56 0.13 1.76 0.84–3.67

Smoking  0.07 -0.19 0.43 0.82 0.51–1.33
Physical inactivity  0.16  0.30 0.37 1.36 0.81–3.68

Class of angina (CCS)  0.01  0.36  0.057 1.43 0.99–2.08
Emotional reaction Hypertension  0.07  0.60 0.07 1.82 0.94–3.55

Hypercholesterolemia  0.17  0.47 0.14 1.60 0.86–2.99
Heredity  0.17 -0.47 0.14 0.63 0.33–1.17

Stress  0.05  0.66 0.06 1.95 0.95–4.00
Prior myocardial infarction  0.09  0.40 0.11 1.49 0.91–2.44

Energy Gender  0.15  0.59 0.15 1.25 0.81–4.05
Age  0.009  0.02 0.36 1.02 0.97–1.08

Hypertension  0.18  0.17 0.64 1.19 0.58–2.45
Smoking  0.04 -0.23 0.36 0.80 0.49–1.29

Diabetes mellitus  0.16 -0.78 0.09 0.46 0.18–1.14
Heredity  0.002 -1.05   0.002b 0.35 0.18–0.68

Class of angina (CCS)  0.001  0.49  0.01b 1.63 1.11–2.38
EuroSCORE  0.17  0.05 0.58 1.05 0.88–1.24

Sleep Gender  0.05 -0.85  0.03b 0.43 0.20–0.93
Smoking  0.12 -0.40 0.06 0.67 0.44–1.02

Diabetes mellitus  0.08 -0.31 0.52 0.73 0.29–1.87
Class of angina (CCS)  0.01  0.50   0.005b 1.65 1.16–2.35

Comorbidity  0.04 -0.52 0.16 0.59 0.28–1.23
Pain Diabetes mellitus  0.01 -0.90   0.006b 0.27 0.10–0.68

Duration of CAD  0.05 -0.46   0.07 0.91 0.83–1.01
Prior myocardial infarction  0.04  0.78   0.054 0.50 0.24–1.01

Class of angina (CCS)  <0.001  0.34   <0.001b 2.43 1.57–3.77
Ejection fraction  0.16  0.40   0.88 1.00 0.96–1.05

EuroSCORE  0.16  1.38   0.86 0.98 0.78–1.23

aVariable selected from univariate analysis (p ≤0.20). bStatistically significant in multivariate analysis. CCS: canadian cardio-
vascular society classification of angina; CAD: coronary artery disease; EuroSCORE: European system for cardiac operative 
risk evaluation; CI: confidence interval; OR: odds ratio

CABG procedure today is almost routine, widespread, 
and poses a significant health and social value. It can be 
done with the use of extracorporeal circulation or without 
(“on-pump” or “off-pump”), with small differences in the 
efficiency of these two methods.7,8) Our research included 
patients who were operated by “on-pump” method, which 
is today represented in the world in over 80% of proce-
dures,9) and which still in certain categories of patients 
shows better results.10) We have already reported on QOL 
improvement that patients have 6 months after CABG.11) 
This prosperity is also maintained 2 years after CABG, 
with the fact that in the section of PM there is an additional 
improvement in QOL. In the first 6 months after surgery, 

patients are, in spite of significant repair of PM, compared 
to the preoperative period, spared of major physical effort. 
Two years after CABG, they become more confident in 
themselves and their health and that is why we find better 
results in PM compared with the 6-month period. QOL is 
improved in more than half of patients after 2 years of 
CABG. Considering that the QOL is normal before and 
after surgery in almost one-third of patients, a significant 
number of the 81% of patients with a good QOL after 
2 years of surgery is achieved (Fig. 2). In only 12% of 
patients is found a QOL worsening. Two years after coro-
nary artery bypass, symptomatology is significantly 
improved compared to the preoperative period, patients 
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less complain of pain in the chest, shortness of breath, 
fatigue when walking and palpitations, and that is the rea-
son the NYHA class of patients is significantly better. No 
significant difference in the NYHA class between the 
6-month and 2-year period after surgery is found.

It is very important to determine whether and which 
preoperative clinical factors may affect the QOL after the 
treatment by therapeutic procedures, and thus define the 
patient population that has the greatest benefit, respec-
tively, the best clinical improvement afterwards.12) The 
strongest predictor of QOL improvement after 2 years of 
CABG was the presence of severe angina before the sur-
gery (in four of the six sections of QOL) (Table 3). There 
is a strong positive correlation between the severity of 
angina pectoris and QOL worsening.13,14) Since most of 
the patients after the surgery were relieved of angina dif-
ficulties, the greatest improvement is registered at those 
who preoperatively had a high degree of angina. This is 
consistent with findings of other authors who report that 
significantly worsened QOL is the predictor of its 
improvement after CABG.15) In patients who do not have 
angina before surgery, the QOL before CABG is gener-
ally good, so there are conditions for its deterioration 
after the intervention. We have already shown that serious 
angina is an independent predictor of QOL improvement 
after 6 months of CABG,13) and now for the first time we 
report that it remains the most powerful predictor of 
improvements even 2 years after the intervention.13)

The absence of hereditary load was an independent 
predictor of QOL improvement in the energy section. 
The presence of close relatives who had or have the cor-
onary artery disease, like sudden cardiac death of a 
father, mother, brother, or some other very close relative, 
has a bad influence to the life energy in patients after 
2 years of coronary artery bypass. People without hered-
itary load have a better chance of improving QOL in the 
energy section.

Before CABG, women have worse QOL in all sec-
tions, except the sleep section, where QOL is equally 
worsened both in men and women.16) The largest number 
of reports shows that men do better after coronary artery 
bypass in terms of forecasts and the expected QOL. Male 
gender is an independent predictor of QOL improvement 
in sleep section after 2 years of CABG. Differences 
between genders regarding the outcome of various dis-
eases in terms of the efficiency of certain therapeutic 
procedures, including CABG, are usually explained 
by the influence of the biological (hormonal) or social 
factors. In our earlier work, we discussed in detail about 

the differences in QOL between men and women after 
CABG and the causes of these differences,16) so we will 
not repeat it here.

Coronary artery bypass improves the survival and QOL 
in diabetic patients with coronary artery disease. People 
with diabetes have poorer QOL than non-diabetics, both 
before and 5 years after coronary artery bypass.17) There is 
an evident advantage of coronary artery bypass, compared 
to percutaneous procedures, the prognosis of patients with 
triple-vessel disease, particularly in diabetics. They have 
particularly large benefits of surgery while incorporating 
arterial grafts.18) Diabetic patients who are candidates for 
a kidney transplantation may have a particularly strong 
indication for coronary artery bypass.19) However, coro-
nary disease patients with diabetes have a poorer progno-
sis after severe cardiovascular events and interventions 
compared to non-diabetics. The higher mortality and 
poorer QOL in women after CABG are explained by a 
higher incidence of diabetes compared to men. Our results 
show that the absence of diabetes in patients was an inde-
pendent predictor of QOL improvement after 2 years of 
CABG in section pain. Other studies, however, show that 
diabetes is a predictor of QOL worsening after CABG.11,20) 
Although the influence of diabetes to the appearance of 
neuropathy can be the cause of minor sensibility for each 
pain, even for angina although in this case is more import-
ant diabetes impact on the progression of coronary artery 
disease and the re-emergence of anginal pain. In addition, 
in diabetics with coronary disease, in comparison to 
non-diabetics, depression after serious cardiovascular 
events is more frequent.21)
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