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Abstract

Background: Off-pump coronary artery bypass (OPCAB) surgery 
is a common technique used to control the incidence of myocardial 
ischemia and to increase the lifespan of patients with coronary ar-
tery disease (CAD). There is still considerable controversy about 
effect of OPCAB on patients’ quality of life. The purpose of this 
study was to determine the effect of OPCAB on different aspects of 
the patients’ quality of life.

Methods: A total of 190 patients who underwent elective OP-
CAB surgery at Afshar Hospital in Yazd, Iran, from October 2012 
through April 2013 participated in the study. Nottingham Health 
Profile (NHP) questionnaire was used in structured interviews be-
fore and 3 months after the OPCAB surgery. Independent samples 
t-test, Mann-Whitney test and analysis of variance were used for 
statistical analysis.

Results: Quality of life from the aspect of pain (P = 0.014), energy 
(P = 0.001), emotional reaction (P < 0.001), social isolation (P = 
0.002) and physical activity (P = 0.005) were significantly different, 
but there was no significant difference in sleep between men and 
women (P = 0.06). Women achieved a better quality of life 3 months 
after OPCAB surgery (P < 0.001). There was no significant differ-
ence in patients’ quality of life in terms of their ejection fraction (P 
= 0.06). There was no significant difference in patients’ quality of 

life in terms of their New York Heart Association (NYHA) func-
tional class score (P = 0.57). Patients’ quality of life scores before 
OPCAB surgery and 3 months after the surgery showed no signifi-
cant difference after adjusting for history of myocardial infarction 
(P = 0.82), hyperlipoproteinemia (P = 0.38), cigarette addiction (P = 
0.2), hypertension (P = 0.7) and diabetes mellitus (P = 0.15).

Conclusion: Most aspects of patients’ quality of life were better 
after OPCAB surgery. The most obvious finding to emerge from 
this study was that women’s quality of life was better than men’s 
after OPCAB surgery. Since CAD is prevalent and OPCAB is one 
way to treat and manage this disease, patients’ quality of life can be 
improved if they are managed appropriately after OPCAB surgery 
(especially for men).

Keywords: Quality of life; Off-pump coronary artery bypass; Not-
tingham Health Profile

Introduction

Coronary artery disease (CAD) is defined as the narrowing 
or blockage of all or part of the coronary artery lumen due to 
the process of atherosclerosis, spasm and thrombosis. Often 
in CAD, the diseased artery cannot provide the oxygen re-
quired by the myocardial muscle, which usually leads to an-
gina and myocardial infarction. CAD was the leading cause 
of sudden death and disability from 1950 to 2000 throughout 
the world [1-3]. In many cases, coronary artery bypass graft 
(CABG) surgery is the only way to control the incidence of 
myocardial ischemia and angina attacks and extend the lifes-
pan of these patients [3, 4]. Off-pump coronary artery bypass 
(OPCAB) surgery is a type of minimally invasive, cardiac 
surgery in which cardiopulmonary bypass is eliminated and 
the heart continues to beat [5]. CABG without the use of 
cardiopulmonary bypass (off-pump bypass) is performed in 
order to reduce the post-operative complications associated 
with the use of cardiopulmonary bypass, including general-
ized systemic inflammatory response, cerebral dysfunction, 
myocardial depression and hemodynamic instability [6].

Many studies have been conducted on the efficacy of 
CABG in the treatment of CAD. Formerly, the results from 
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this type of treatment were evaluated mainly in the form of 
mortality, using measures such as survival, laboratory data 
and clinical judgment [7]. Although these methods provide 
very important information regarding the patient’s body, they 
are not able to assess other aspects of the patient’s health. 
Thus, in case of progressive and chronic diseases, such as 
coronary heart disease, where the disease cannot be sepa-
rated from the social structure and person’s personality, the 
stated criteria will not suffice to investigate all aspects of the 
patient’s health. Thus, the concept of quality of life is used 
to determine the patient’s social and personal background. 
Also, valuable information that may be ignored by the doc-
tor can be acquired by using this measure [8]. Currently, due 
to the development of modern techniques and improvements 
in the management of patients after surgery, the prognosis 
has improved for patients who must undergo coronary artery 
bypass surgery [9].

One of the most important methods is OPCAB surgery, 
which is considered to be a physiological technique when 
compared with conventional methods in which a pump is 
used (on-pump CAB) [10]. Quality of life is a multi-dimen-
sional concept that is related to all physical, psychological 
and social aspects of health. Studies have shown that, after 
the surgery, patients experience various physical, emotional 
and social problems and they perceive that their quality of 
life has decreased. Lukkarinen et al indicated that women 
with CAD had a lower perception of their quality of life 
than men with CAD had. The quality of life for women with 
CAD was lower than the quality of life for healthy women in 
the same age group. For women with CAD, their emotional 
reactions and social isolation were closely correlated with 
their demographic characteristics, such as smoking, econom-
ic status, depression and life’s unpleasant experiences [11]. 
Sjoland et al studied the improvement of quality of life and 
the difference in quality of life between men and women 3 
months, 1 year and 2 years after CABG surgery. All aspects 
of quality of life improved in both genders after CABG sur-
gery. Although men had better physical abilities and overall 
health than women, ultimately the women’s quality of life 
was better than that of the men after surgery [12].

Studies have shown significant benefits of OPCAB sur-
gery over conventional CABG surgery with cardiopulmo-
nary bypass for mortality [13], morbidity [14], length of stay 
and cost [15]. Researchers and clinicians increasingly are 
recognizing the importance of assessing a wide range of out-
comes when evaluating the efficacy of medical therapies or 
procedures [16]. Despite several studies on patients’ quality 
of life before and after OPCAB surgery, there is no consen-
sus on what is a good time to assess quality of life in patients 
who have undergone CABG surgery [17]. According to the 
concept of quality of life and due to the problems that CAD 
patients are facing before and after treatment, rehabilitation 
of these patients is of great importance. This study aimed to 
compare patients’ quality of life and all of its aspects before 

and after OPCAB surgery.

 
Materials and Methods

This was a cross-sectional study that included 190 patients 
who underwent elective OPCAB surgery at Afshar Hospi-
tal in Yazd, Iran, from October 2012 through April 2013. If 
patients met the inclusion criteria, they were selected by a 
simple, randomized method. The size of the sample was de-
termined by the following formula:

 n = Z2 × P × (1-p)/(c)2 = (1.96)2 × 0.5 × (1-0.5)/(0.07)2 
= 195

where n is the sample size, Z is the Z value (for example, 
1.96 for 95% confidence level), p is the percentage picking a 
choice, expressed as a decimal, P = 0.5, for determining the 
largest sample size needed and C is the confidence interval, 
expressed as a decimal.

Inclusion and exclusion criteria of the study were con-
sidered in two steps. Research baseline criteria (24 h before 
OPCAB surgery) included endemic candidates for OPCAB 
surgery, patients who were hospitalized for OPCAB surgery 
for the first time and patients were in the age range of 35-85. 
Non-native patients, those with significant handicaps or dis-
abilities, and patients who had experienced severe stressful 
events, such as divorce, a relative’s death, or financial failure 
during the preceding 6 weeks were excluded. Exclusion cri-
teria 3 months after OPCAB surgery were second cardiac and 
non-cardiac surgery; having experienced severe physical or 
emotional stress, such as the death of a spouse or a close rela-
tive; serious illness; and the patient’s death from any cause 
during OPCAB surgery and before completing the second-
stage form. The quality of life analysis was performed using 
the Nottingham Health Profile (NHP) questionnaire part 1 
[18], the efficiency of which has been confirmed many times 
in clinical studies [19].

The study of Nehrir et al confirmed the test-retest reli-
ability of the questionnaire (r = 0.87) [20]. In another study, 
Dehdari et al used test-retest to confirm the reliability of 
the questionnaire, and the correlation reliability was mea-
sured as 85% [21]. The original questionnaire was written in 
English, but it was translated into Persian, and its linguistic 
accuracy was validated. The NHP questionnaire even deals 
well with the circumstance in which older people disregard 
the actual state of their health and report it as being “good”. 
The questionnaire achieves this by focusing on the discom-
fort and pain that people feel in addition to their stated opin-
ions of the state of their health [22]. Further, the statements 
are related to problems rather than to symptoms, as is often 
the case with most other self-evaluation instruments. As a 
result, there is a lower probability that patients will be able 
to “medicalize” their psychological and social stress. The 
NHP questionnaire part 1 contains 38 subjective statements 
divided into six sections, namely physical activity, social iso-
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lation, emotional reaction, energy, pain and sleep. The scores 
of each section range from 0 to 100, and they are determined 
by adding the items’ weight, based on the Turnstone method 
of paired comparisons, to every positive answer [23]. A high-
er score indicates a higher level of dysfunction and worse 
quality of life. The ejection fraction (EF) was identified by 
echocardiography using the Simpson method.

After the surgery, the patients were in the intensive care 
unit, where they were monitored carefully using a constant 
electrocardiogram, as well as respiratory monitoring. The 
patients were observed and assessed carefully to identify the 
presence and the absence of post-operative complications. 
We distributed the questionnaire to all patients before their 
OPCAB surgeries and 3 months after their OPCAB surger-
ies. Demographic data were collected from medical records, 
medical offices, and reception and discharge records. Three 
months after the OPCAB surgery, a form and detailed in-
structions for completing the form were sent to the patients. 
However, before that was done, the patients were asked if 
they would be willing to come to the Afshar Cardiac Clinic 
on the due date to complete the questionnaire. If the patients 
did not fill out the first form completely or did not return it 
at all, another form was sent to them. Patients who did not 
complete the questionnaire properly even after 1 month of 
follow-up phone calls were excluded from the study. Having 
obtained approvals from hospital authorities and the head of 
the ward, the researcher was admitted to the hospital and re-
ceived the patients’ written informed consent forms in which 
they acknowledged that they understood what the study en-
tailed and agreed to participate. Patients were informed that 
they could withdraw from the study whenever they wished 
and that they would be excluded if they chose not to co-
operate with the researchers. They were assured that their 
therapeutic relationship with their physician and the hospital 
would not be affected in either case. The patients also were 
assured that their information would be kept secret.

The data are presented as mean ± standard deviation 
(SD). The unpaired t-test was used to examine the differenc-
es in the two genders. The pre-operative quality of life and 
the post-operative quality of life for the two genders were 
assessed by the Mann-Whitney test. The differences in vari-
ous aspects of their quality of life (physical activity, social 
isolation, emotional reaction, energy, pain and sleep) were 
examined by the analysis of variance test. We compared pre-
operative and post-operative results of every quality of life 
section with reference values, which were obtained by means 
examinations of the general population [22], taking into ac-
count the genders and the age distribution of the patients. 
The differences between pre-operative and post-operative 
NYHA class score, EF and the coronary vessels that were 
involved were examined by the Mann-Whitney test. All sta-
tistical analyses were performed using SPSS software (ver-
sion 17; SPSS, Chicago, IL, USA). All statistical tests were 
two-sided, and differences with probability values < 0.05 
were considered to be statistically significant.

 
Results

The pre-operative sample size was 210. Twelve patients 
chose not to have the OPCAB surgery, and eight patients 
who had major surgery, such as heart valve replacements, 
were excluded, leaving a total of 190 patients who partici-
pated in the study, of whom 141 were males (74.3%) and 49 
were females (25.7%). The mean age of the participants was 
58.7 ± 11, and 94.3% were married, and 49.4% had a pri-
mary school education. The majority of the patients had EFs 
in the 30 to 49% range, while 56.8% had NYHA functional 
class score ІІІ or ІV, and 69.5% had three vessels involved. 
Evaluation of risk of ischemic disease showed that 53.5% 
had reported a history of hypertension, 53.9% had hyperli-
poproteinemia, 34.9% had diabetes mellitus, 31.7% were ad-

Quality of life Post-operation
Mean ± SD

Pre-operation
Mean ± SD P

Energy 2.02 ± 0.98 2.05 ± 0.97 0.85
Pain 3.21 ± 2.64 3.20 ± 2.64 0.96

Emotional reaction 4.07 ± 2.60 4.10 ± 2.60 0.87

Sleep 1.46 ± 1.81 2.61 ± 1.46 0.98

Social isolation 1.46 ± 1.81 1.47 ± 1.54 0.8

Physical activity 3.50 ± 1.90 3.44 ± 1.90 0.68

Total 17.95 ± 8.77 17.58 ± 8.84 0.49

Table 1. Comparison of Pre-Operative and Post-Operative Quality of Life Scores
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dicted to cigarettes and 37.9% had experienced a myocardial 
infarction. Quality of life scores before the OPCAB surgery 
and 3 months after the surgery showed no significant differ-

ence from the results of the Wilcoxon test (P ~ 0.495), for 
which lower scores indicate a better quality of life (Table 1). 
The NHP quality of life scores before the OPCAB surgery 

Table 2. Comparison of the Mean Change of the Pre-Operative and Post-Operative Quality of Life 
Scores By Gender and Age Group

Quality of life
Pre-operation
Mean ± SD

Post-operation
Mean ± SD

Mean change
Pre- and post-
operation

P

Aspects Compared variable

Energy Gender Male 1.91 ± 0.97 2.06 ± 0.99 0.15 ± 1.29 0.001

Female 2.55 ± 0.75 1.92 ± 0.98 -0.58 ± 1.16

Age group 
(years)

< 50 2.36 ± 0.85 1.95 ± 1.03 -0.4 ± 1.1 0.02

> 50 1.93 ± 0.99 2.02 ± 0.98 0.12 ± 3. 6

Pain Gender Male 2.94 ± 2.58 3.27 ± 2.72 0.394 ± 3.53 0.014

Female 4.06 ± 2.74 2.92 ± 2.37 -1.15 ± 3.77

Age group 
(years)

< 50 4.17 ± 2.67 2.36 ± 2.19 -1.8 ± 3.09 > 0.001

> 50 2.79 ± 2.53 3.41 ± 2.69 0.63 ± 2.60

Emotional 
reaction

Gender Male 3.73 ± 2.53 4.26 ± 2.63 0.54 ± 3.48 > 0.001
Female 5.36 ± 2.43 3.55 ± 2.47 -1.89 ± 3.7

Age group 
(years)

< 50 4.63 ± 2.51 3.32 ± 2.56 -1.44 ± 2.89 0.004

> 50 3.90 ± 2.61 4.28 ± 2.54 3.82 ± 0.38

Sleep Gender Male 2.6 ± 1.49 2.76 ± 1.48 0.18 ± 2.15 0.06

Female 2.66 ± 1.44 2.19 ± 1.46 -0.49 ± 1.75

Age group 
(years)

< 50 2.68 ± 1.49 2.49 ± 1.35 2.04 ± 0.17 0.52

> 50 2.58 ± 1.47 2.65 ± 1.53 -0.06 ± 2.11

Social 
isolation

Gender Male 1.23 ± 1.42 1.45 ± 1.45 0.22 ± 1.94 0.002

Female 2.25 ± 1.65 1.44 ± 1.55 -0.87 ± 2.41

Age group 
(years)

< 50 1.73 ± 1.4 1.19 ± 1.39 -0.61 ± 1.52 0.032

> 50 1.34 ± 1.56 1.51 ± 1.49 0.15 ± 2.23

Physical 
activity

Gender Male 3.25 ± 1.83 3.5 ± 1.95 0.39 ± 2.6 0.005

Female 4.15 ± 1.93 3.36 ± 1. 7 -0.91 ± 2.57

Age group 
(years)

< 50 3.69 ± 1.99 3.02 ± 1.92 0.63 ± 2.47 0.039

> 50 3.33 ± 1.86 3.61 ± 1.85 0.31 ± 2.75

Total Gender Male 16.4 ± 8.52 18.56 ± 8.96 2.64 ± 11.78 > 0.001

Female 21.75 ± 8.52 16.12 ± 8.19 -5.53 ± 12

Age group 
(years)

< 50 20.06 ± 8.46 15.59 ± 8.56 -4.64 ± 9.5 0.003

> 50 16.5 ± 8.2 18.44 ± 8.6 2.22 ± 12.79
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and 3 months afterwards in both men and women showed 
that there were significant differences in the quality of life 
scores from the aspects of pain (P = 0.014), energy (P = 
0.001), emotional reaction (P < 0.001), social isolation (P = 
0.002) and physical activity (P = 0.005); however, there was 
no significant difference in sleep (P = 0.06) between men 
and women. (Note that lower scores indicate better quality 
of life.) Women had lower quality of life before the OPCAB 
surgery, but they had better quality of life 3 months after the 
surgery (P < 0.001) (Table 2).

After the quality of life scores before and after the OP-
CAB surgery were adjusted to account for age, significant 
differences were observed for the aspects of pain (P < 0.001), 
energy (P = 0.02), emotional reaction (P = 0.004), social iso-
lation (P = 0.032) and physical activity (P = 0.039); again 
sleep (P = 0.52) was the exception. If the mean age was less 
than 50, a better quality of life was achieved after the OP-
CAB surgery (Table 2). Quality of life scores before the OP-
CAB surgery and 3 months afterwards showed no significant 
difference after adjustments were made for education level 
(P ~ 0.27) and marital status (P ~ 0.83).

There were no significant differences in the quality of 
life scores in terms of their EF (P = 0.06). There were no 
significant differences in the quality of life scores in terms of 
their NYHA class score (P = 0.57). Patients’ quality of life 
after making adjustments for the number of coronary ves-
sels involved indicated that patients with one vessel coro-
nary involved had higher scores for quality of life after the 
OPCAB surgery, but the difference was not significant (P ~ 

0.79). The quality of life scores before the OPCAB surgery 
and 3 months afterwards showed no significant differences 
after adjustments were made for the following: history of 
myocardial infarction (P = 0.82), hyperlipoproteinemia (P = 
0.38), cigarette addiction (P = 0.2), hypertension (P = 0.7) 
and diabetes mellitus (P = 0.15) (Table 3).

Discussion
  
The results indicated that the average quality of life scores 
before the OPCAB surgery and 3 months afterwards had no 
statistically significant differences. Scores for most of the as-
pects of quality of life increased after the surgery, including 
those for physical activity, social isolation, emotional reac-
tion, energy and pain. Sjoland and Meyler studied the scores 
for various aspects of the quality of life before the OPCAB 
surgery, 3 months afterwards and 6 months afterwards. They 
concluded that, 3 months after surgery, the perceived quality 
of life was lower than it was before the surgery and 6 months 
after the surgery. Post-operative complications, such as chest 
pain, difficulty sleeping due to pain and shortness of breath, 
can affect patients’ quality of life for a long time, prevent-
ing them from returning to their normal activities until they 
completely recover from the surgery [12, 24]. However, the 
results of research studies vary, and assessments of quality of 
life should be conducted 6 to 12 months after surgery to al-
low for complete recovery. El Baz et al believed that bypass 
surgery does not solely improve quality of life, because the 

Table 3. Comparison of the Pre-Operative and Post-Operative Quality of Life Scores By Patients’ His-
tory of Risk of Ischemic Disease

MI: myocardial infarction; HLP: hyperlipoproteinemia; HTN: hypertension; DM: diabetes mellitus.

Quality of life
Pre-operation
Mean ± SD

Post-operation
Mean ± SD Mean change P

Ischemic disease risk 
history

MI Yes 17.92 ± 8.45
17.4 ± 9.24

18.97 ± 8.75
17.45 ± 8.86

-0.9 ± 12.08
0.44 ± 12. 32

0.82
No

HLP Yes 18.75 ± 9.33
16.38 ± 8.26

19.30 ± 9.87
16.67 ± 7.47

0.42 ± 12.91
0.69 ± 11.67

0.38
No

Cigarette 
addiction

Yes 19.47 ± 7.24
18.14 ± 9.53

19.17 ± 8.32
17.41 ± 8.76

2.48 ± 10.9
-0.24 ± 12.8

0.2
No

HTN Yes 18.04 ± 9.52
17.15 ± 8.05

18.59 ± 8.91
17.16 ± 8.77

0.7 ± 12.63
0.41 ± 12.02

0.7
No

DM Yes 17.51 ± 10.11
17.62 ± 8.17

19.78 ± 9.22
17.07 ± 8.48

2.77 ± 13.94
0.31 ± 11.48

0.15
No
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patients’ varying abilities to control psychological problems 
and stress have an important role as well [25]. However, ac-
cording to Mercier, patients’ quality of life is low before the 
surgery. After CABG surgery, quality of life improves at first 
due to relief from pain and the psychological support that is 
received, but, over time and with improving physical activi-
ties, their quality of life increases [26]. Covinsky’s study also 
stated that the quality of life in post-menopausal women was 
significantly different 6 months and 1 year after coronary 
surgery, and the patients achieved a better quality of life over 
time [27].

Brorsson et al believed that patients’ quality of life grad-
ually increases for a few years after surgery. He also noted 
that appropriate follow-up, controlling any ensuing illnesses 
and receiving attention from family members can contrib-
ute to increased quality of life in the long term. They be-
lieved that patients’ anxiety about potential or actual surgical 
complications and about the costs involved result in a lower 
quality of life in the short term [1]. Obviously, the results of 
this study were consistent with some of the results of prior 
studies, for example that the quality of life is low in the first 
months after the OPCAB surgery and that it increases in the 
long term. Another important finding was that women have 
better quality of life than men after OPCAB surgery, whereas 
just the opposite was true before the surgery. But, after the 
OPCAB surgery, the scores indicated that several aspects of 
quality of life were improved, namely energy, pain, emo-
tional, social and physical activity, resulting in a significant 
difference.

In a study by Peric entitled “Quality of Life in Men and 
Women before and after Bypass Surgery”, based on the NHP 
scores, women had higher scores for quality of life before 
CABG that means their quality of life was lower than men 
(Note that lower scores indicate better quality of life.). But 
the quality of life after CABG was lower than that of men 
[28]. Most reports were about the worse pre-operative clini-
cal assessment of women than men, namely women had a 
severe degree of coronary disease just before CABG [12, 
29]. Ayanian et al studied the physical and psycho-social 
functioning of women and men after CABG. Women were 
more seriously ill at the time of the operation than men were. 
Although post-operative depression occurred in both men 
and women, it occurred more often in women (up to 60%). 
However, 6 months after CABG, there was a similar rate of 
psychological recovery in both genders [30]. In this study, 
educational levels showed no significant difference on their 
effects on quality of life before and after CABG. A previous 
study indicated that patients’ quality of life was significantly 
different in the general health of physical component do-
mains of Short Form 36 (SF-36) items. Conversely, patients 
who had university education possessed the highest scores, 
followed by those with primary education and secondary 
education, in that order [31].

The result of this study showed no significant difference 

in terms of NYHA class score before the OPCAB surgery 
and 3 months afterwards in both men and women. Peric 
et al showed that, 6 months after CABG, the NYHA func-
tion class score was improved significantly in both men and 
women. However, women had higher symptomatology than 
men before and after the CABG surgery, and their results 
were worse than their NYHA class score indicated. Also, the 
women were older and had a larger number of associated 
diseases before the CABG, facts that should be taken into 
account when making comparative analyses [12].

Generally, our results showed that women have better 
quality of life after OPCAB surgery than men do, which was 
consistent with Chocron and Fayyazi’s findings [27, 32, 33]. 
Quality of life scores after adjusting for age group showed 
that, after OPCAB surgery, the quality of life was higher for 
patients whose ages were less than 50. Increasing age can 
be one of the risk factors of OPCAB surgery. The outcomes 
and quality of life values are inversely related to the age at 
which the surgery was performed. This is understandable 
because increasing age is accompanied by physical, psycho-
logical and social problems as well as pain. Hose et al found 
no significant relationship between age and quality of life 
after CABG [31]. One of the limitations of the current study 
is its cross-sectional nature. In studies such as ours, causal 
relationships cannot be demonstrated exactly. Therefore, in 
order to show the patients’ quality of life after surgery, pro-
spective longitudinal studies are needed.

Conclusions

In summary, patients’ quality of life was better after OP-
CAB surgery in its most aspects, including physical activ-
ity, social isolation, emotional reaction, energy and pain. 
The most obvious finding to emerge from this study was 
that women’s quality of life was better than that of men after 
OPCAB surgery, whereas just the opposite was true before 
surgery. However, we were unable to respond completely to 
the question that which aspects of the patients’ lives were 
most affected, that is, whether it was energy, pain, emotional 
reactions, sleep, social isolation or physical activity. It is rec-
ommended that future studies investigate the quality of life 6 
months to 1 year after OPCAB surgery. Further studies of pa-
tients’ undergoing elective OPCAB surgery using the cohort 
methodology could be a good direction for future research 
on this issue.

Acknowledgements 

The authors thank the patients for their participation into 
the study, Dr. Majid Lotfi for working closely with the proj-
ect coordinators and helping in manuscript preparation and 
Mehr Publishing (http://www.MehrPublishing) for perform-
ing advanced English editing on the manuscript.

34                                                                                                                                                                                                                                                                                                                                                                                                                                                35



Cardiol Res. 2014;5(1):30-37   OPCAB and Quality of Life

Articles © The authors   |   Journal compilation © Cardiol Res and Elmer Press Inc™   |   www.cardiologyres.org

Conflict of Interest 

There is no conflict of interest to be declared.

References

1. Brorsson B, Bernstein SJ, Brook RH, Werko L. Quality 
of life of patients with chronic stable angina before and 
four years after coronary revascularisation compared 
with a normal population. Heart. 2002;87(2):140-145.

2. Brown N, Melville M, Gray D, Young T, Munro J, Skene 
AM, Hampton JR. Quality of life four years after acute 
myocardial infarction: short form 36 scores compared 
with a normal population. Heart. 1999;81(4):352-358.

3. Sampalis J, Boukas S, Liberman M, Reid T, Dupuis 
G. Impact of waiting time on the quality of life of pa-
tients awaiting coronary artery bypass grafting. CMAJ. 
2001;165(4):429-433.

4. Krumholz HM, McHorney CA, Clark L, Levesque M, 
Baim DS, Goldman L. Changes in health after elec-
tive percutaneous coronary revascularization. A com-
parison of generic and specific measures. Med Care. 
1996;34(8):754-759.

5. Concise dictionary of modern medicine. Second editi-
tion. New York: McGraw-Hill; 2002. CABG update; 
163.

6. Hattler B, Messenger JC, Shroyer AL, Collins JF, Hau-
gen SJ, Garcia JA, Baltz JH, et al. Off-Pump coronary 
artery bypass surgery is associated with worse arterial 
and saphenous vein graft patency and less effective re-
vascularization: Results from the Veterans Affairs Ran-
domized On/Off Bypass (ROOBY) trial. Circulation. 
2012;125(23):2827-2835.

7. Duits A, Duivenvoorden H, Boeke S, Mochtar B, Pass-
chier J, Erdman R. Psychological and somatic factors 
in patients undergoing coronary artery bypass graft sur-
gery: towards building a psychological framework. Psy-
chol Health. 2002;17(2):159-171.

8. Higginson IJ, Carr AJ. Measuring quality of life: Us-
ing quality of life measures in the clinical setting. BMJ. 
2001;322(7297):1297-1300.

9. Frankel TL, Stamou SC, Lowery RC, Kapetanakis EI, 
Hill PC, Haile E, Corso PJ. Risk factors for hemor-
rhage-related reexploration and blood transfusion after 
conventional versus coronary revascularization with-
out cardiopulmonary bypass. Eur J Cardiothorac Surg. 
2005;27(3):494-500.

10. Raja SG, Dreyfus GD. Impact of off-pump coronary ar-
tery bypass surgery on postoperative bleeding: current 
best available evidence. J Card Surg. 2006;21(1):35-41; 
discussion 42-33.

11. Lukkarinen H, Hentinen M. Assessment of quality of life 

with the Nottingham Health Profile among women with 
coronary artery disease. Heart Lung. 1998;27(3):189-
199.

12. Sjoland H, Wiklund I, Caidahl K, Hartford M, Karls-
son T, Herlitz J. Improvement in quality of life differs 
between women and men after coronary artery bypass 
surgery. J Intern Med. 1999;245(5):445-454.

13. Cartier R, Brann S, Dagenais F, Martineau R, Couturier 
A. Systematic off-pump coronary artery revasculariza-
tion in multivessel disease: experience of three hundred 
cases. J Thorac Cardiovasc Surg. 2000;119(2):221-229.

14. Plomondon ME, Cleveland JC, Jr., Ludwig ST, Grun-
wald GK, Kiefe CI, Grover FL, Shroyer AL. Off-pump 
coronary artery bypass is associated with improved risk-
adjusted outcomes. Ann Thorac Surg. 2001;72(1):114-
119.

15. Puskas JD, Williams WH, Mahoney EM, Huber PR, 
Block PC, Duke PG, Staples JR, et al. Off-pump vs 
conventional coronary artery bypass grafting: early and 
1-year graft patency, cost, and quality-of-life outcomes: 
a randomized trial. JAMA. 2004;291(15):1841-1849.

16. van Dijk D, Nierich AP, Jansen EW, Nathoe HM, Suyk-
er WJ, Diephuis JC, van Boven WJ, et al. Early out-
come after off-pump versus on-pump coronary bypass 
surgery: results from a randomized study. Circulation. 
2001;104(15):1761-1766.

17. Cleary PD, Greenfield S, McNeil BJ. Assessing qual-
ity of life after surgery. Control Clin Trials. 1991;12(4 
Suppl):189S-203S.

18. Hunt SM, McKenna SP, McEwen J, Williams J, Papp E. 
The Nottingham Health Profile: subjective health status 
and medical consultations. Soc Sci Med A. 1981;15(3 Pt 
1):221-229.

19. Hunt SM, McEwen J, McKenna SP. Measuring health 
status: a new tool for clinicians and epidemiologists. J R 
Coll Gen Pract. 1985;35(273):185-188.

20. Nehrir B, Rahmani R, Sadeghi M, Ebadi A, Babatabar 
Darzi H, Sadeghi Shermeh M. Quality of life of coro-
nary artery disease patients treated with drug and surgi-
cal methods. Crit Care Med. 2009;2(2):67-70.

21. Dehdari T, Heidarnia A, Ramezankhani A, Sadeghian S, 
Ghofranipour F, Etemad S. Planning and evaluation of 
an educational intervention programme to improve life 
quality in patients after coronary artery bypass graft-
surgery according to PRECEDE-PROCEED model. 
Journal of Birjand University of Medical Sciences. 
2009;15(4):27-37.

22. Hunt SM, McEwen J, McKenna SP. Perceived health: 
age and sex comparisons in a community. J Epidemiol 
Community Health. 1984;38(2):156-160.

23. McKenna SP, Hunt SM, McEwen J. Weighting the se-
riousness of perceived health problems using Thur-
stone’s method of paired comparisons. Int J Epidemiol. 
1981;10(1):93-97.

36                                                                                                                                                                                                                                                                                                                                                                                                                                                37



Cardiol Res. 2014;5(1):30-37Afrand et al

Articles © The authors   |   Journal compilation © Cardiol Res and Elmer Press Inc™   |   www.cardiologyres.org

24. Meyler D, Stimpson JP, Peek MK. Health concordance 
within couples: a systematic review. Soc Sci Med. 
2007;64(11):2297-2310.

25. El Baz N, Middel B, van Dijk JP, Boonstra PW, 
Reijneveld SA. Coronary artery bypass graft (CABG) 
surgery patients in a clinical pathway gained less in 
health-related quality of life as compared with patients 
who undergo CABG in a conventional-care plan. J Eval 
Clin Pract. 2009;15(3):498-505.

26. Mercier D. The Influence of Wait Times on Uncertainty 
and Quality of Life in Patients Awaiting Coronary Ar-
tery Bypass Grafting in Nova Scotia: Dalhousie Univer-
sity (Canada); 2008.

27. Covinsky KE, Lin F, Bittner V, Hlatky MA, Knight SJ, 
Vittinghoff E. Health-related quality of life following 
coronary artery bypass graft surgery in post-menopausal 
women. J Gen Intern Med. 2008;23(9):1429-1434.

28. Peric V, Borzanovic M, Stolic R, Jovanovic A, Sovtic S, 
Djikic D, et al. Quality of life in patients related to gen-
der differences before and after coronary artery bypass 

surgery. J Card Surg. 2010;10(2):232-238.
29. King KB, Clark PC, Hicks GL, Jr. Patterns of referral 

and recovery in women and men undergoing coronary 
artery bypass grafting. Am J Cardiol. 1992;69(3):179-
182.

30. Ayanian JZ, Guadagnoli E, Cleary PD. Physical and psy-
chosocial functioning of women and men after coronary 
artery bypass surgery. JAMA. 1995;274(22):1767-1770.

31. Ho S, Zaidah Z, Teoh K, Gurbinder J, Ismail M, Choy Y, 
et al. Quality of life amongst post coronary artery bypass 
patients at the National Heart Institute, Malaysia. Medi-
cine & Health. 2010;5(2):77-85.

32. Chocron S, Etievent JP, Viel JF, Dussaucy A, Clement F, 
Alwan K, Neidhardt M, et al. Prospective study of qual-
ity of life before and after open heart operations. Ann 
Thorac Surg. 1996;61(1):153-157.

33. Fayyazi S, Sayadi N, Gheybizadeh M. Comparison of 
Quality of Life before and After Open Heart Surgery. 
Zahedan Journal of Research in Medical Sciences. 
2012;14(9):98-100.

36                                                                                                                                                                                                                                                                                                                                                                                                                                                37


