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ABSTRACT 
 

Background: Choosing unsuitable therapeutic methods affects patients’ quality of life. The present 

 study aimed to compare quality of life between patients treated with coronary artery bypass 

 graft surgery (CABG) and those treated with percutaneous coronary intervention (PCI). 

 

Method: This cohort study sought to assess quality of life in 290 patients with 3-vessel or left main 

 coronary artery disease, who were referred to Ekbatan Hospital, Hamedan, Iran, to undergo 

 either CABG or PCI. Health-related quality of life was investigated at baseline and 

 subsequently at 6 and 12 months postprocedurally with the 36-Item Short-Form Health Survey 

 (SF-36). The patients’ quality of life was evaluated based on a scoring system from 0 to 100, 

 with higher scores representing a better health status. The primary outcomes were the physical 

 component summary and mental component summary scores from the SF-36.  

 

Results: The study results revealed a significant difference between the 2 groups regarding physical 

 functioning, role-physical, bodily pain, general health, vitality, social functioning, role-

 emotional, and mental health at baseline as well as at 6 and 12 months after the procedures      

 (P < 0.001). Moreover, a significant relationship was observed between the type of procedure 

 and desired quality of life (P < 0.05), which was more significant for PCI. However, no 

 significant relationship was found between quality of life and diabetes, hyperlipidemia, high-

 density lipoprotein level, cigarette smoking, and the body mass index (P > 0.05). 

 

Conclusions: Our investigation of quality of life in the CABG and PCI groups using the SF-36 

 questionnaire revealed that quality of life was better in the PCI group.(Iranian Heart Journal 

 2017; 18(4):48-54) 
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n 2010, cardiovascular diseases caused an 

estimated 16 million deaths and led to 293 

million disability-adjusted life-years lost. 
1
 

Consequently, these diseases imposed a large 

number of problems on patients and inflicted 

high costs on societies the world over. To date, 

different invasive methods such as coronary 

artery bypass graft surgery (CABG) and 

percutaneous coronary intervention have been 

used to treat coronary artery disease. 
2
 Several 

studies have shown similar mortality rates after 

PCI and CABG; however, their results have 

also demonstrated that the patients who 

underwent PCI experienced more recurrent 

chest pain necessitating re-intervention. In 

some patients, physicians cannot find a clear 

advantage for either CABG or PCI, and 

revascularization procedures are based solely 

upon technical aspects and procedural risks. 

Still, it seems that ischemia is more completely 

eliminated with surgery, and patients may 

derive a greater health-related quality of life 

(HRQL) through CABG than through PCI. In 

the pre-stent era, multiple studies that compared 

CABG to balloon angioplasty and evaluated 

HRQL showed that CABG patients had more 

improvement in HRQL scores. 
3–5

 On the other 

hand, AWESOME reported similar 6-month 

HRQL for PCI and CABG. 
6
 Overall, patients’ 

postprocedural quality of life—including 

physical functioning—should be an equally 

important consideration in the decision-making 

process. Consequently, it is important to 

compare HRQL outcomes after PCI with those 

following CABG because any significant 

difference may influence the choice of the 

revascularization procedure. Currently, 

however, limited data are available to describe 

patients’ health status after either 

revascularization technique, and these studies 

have had conflicting results. Thus, clinicians 

are unable to incorporate this information when 

recommending a treatment strategy to their 

patients. 
7, 8

  

Up to now, some researchers have compared 

PCI and CABG and indicated significant 

advantages for CABG compared to PCI. The 

prevalence of coronary artery disease is on the 

rise in Iran; this increase has impacted patients’ 

lives functionally, mentally, and socially. 

Opting for unsuitable therapeutic methods 

imposes a heavy financial burden on both 

individuals and the health-care system, affects 

patients’ quality of life, and significantly lowers 

their efficiency. Thus, it seems that paying 

sufficient heed to patients’ quality of life after 

therapeutic interventions (PCI/CABG) and 

choosing suitable therapeutic methods have 

prompt effects in terms of improving patients’ 

survival and quality of life. If the type of the 

therapeutic method is effective in individuals’ 

quality of life, the appropriate selection of the 

type of procedure is of great importance too. To 

our knowledge, no studies have thus far 

compared quality of life changes pertaining to 

PCI and CABG in Iran. Therefore, in the 

current study we aimed to investigate this issue 

in the Iranian province of Hamedan. 
 

METHOD 
 

 A total of 290 patients were assigned to 

undergo either CABG (n =145) or PCI (n = 

145) as an initial treatment strategy. This cohort 

study was conducted on 2 groups of individuals 

referred to Ekbatan Hospital, Hamedan, Iran, 

for PCI or CABG according to their selective 

coronary angiography results. Luminal 

narrowing equal to or greater than 70% was 

considered significant in the left anterior 

descending, left circumflex, and right coronary 

arteries. The choice of PCI or CABG was left to 

the cardiologist’s discretion and in accordance 

with the current guidelines, anatomy of the 

vessel, and the patient’s condition. The 

inclusion criteria of the study were age 50 years 

old or above and candidacy for CABG or PCI. 

On the other hand, the exclusion criteria were 

comprised of suffering from psychological, 

rheumatological, and endocrine disorders that 

could affect the patients’ quality of life. 

PCI was performed using standard 

interventional techniques. The diameter and the 

I 
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length of the lesions were assessed by 2D 

quantitative coronary angiography. The size 

and type of the selected stents for each patient 

were at the discretion of the interventionist 

performing the procedure according to the latest 

guidelines of the European Society of 

Cardiology. In the patients undergoing CABG, 

the left internal mammary artery was inserted 

on the left anterior descending artery and, if 

needed, saphenous vein grafts were inserted on 

the left circumflex artery and the right coronary 

artery. First, median sternotomy was performed 

and the left internal mammary artery was 

harvested (pedicled graft) from the 

musculophrenic and superior epigastric arteries 

up to the upper margin of the first rib or higher. 

In some cases, saphenous veins were harvested 

from 1 or both legs. After systemic 

heparinization, aortic cannulae and 2-stage 

venous cannulae were introduced. 

Cardiopulmonary bypass was initiated using 

cardioplegia. Afterwards, the left internal 

mammary artery and the saphenous veins were 

anastomosed with 8-0 and 7-0 Prolene.  

Prior to the commencement of the study, 

written informed consent was obtained from all 

the patients. General health status was 

measured in the study population using the 36-

Item Short-Form Health Survey (SF-36). The 

SF-36 was derived from the General Health 

Survey of the Medical Outcomes Study by 

Stewart and colleagues 
9
 (1988). The SF-36 has 

been previously translated into Farsi, and its 

reliability (.87) and content validity (.85) have 

been assessed. 
10–12

 The SF-36 evaluates 8 

dimensions of health: physical functioning, role 

limitations due to physical problems, bodily 

pain, vitality, general health perception, social 

function, role limitations due to emotional 

problems, and mental health. Scores for each 

subscale range from 0 to 100, with higher 

scores indicating a better health status. 

Furthermore, the SF-36 provides 2 summary 

scales for overall physical and mental health 

with a mean of 50 and a standard deviation of 

10. (Higher scores indicate a better health 

status.) The SF-36 is one of the most widely 

used measures of HRQL, and it has sensitivity 

to important treatment outcomes in a variety of 

patient populations. 
9
  

This questionnaire was completed by our 2 

study groups before the therapeutic procedure 

to make an assessment of the patients’ quality 

of life before the procedures possible. The 

patients’ phone numbers and addresses were 

recorded, as well. After 6 and 12 months, the 

SF-36 questionnaire was completed by the 

patients. The patients’ quality of life was 

evaluated based on a scoring system.  

All the analyses were performed using SPSS. 

The baseline characteristics were compared 

between the 2 groups using the T-test for the 

continuous variables and the χ
2 

test for the 

categorical variables. For the primary analysis, 

the mean quality-of-life scores were compared 

between the 2 groups at each time point by 

means of the analysis of covariance in order to 

adjust for the baseline scores. All tests of 

statistical significance were 2-tailed. A P value 

less than 0.05 was considered statistically 

significant. 
 

RESULTS 
 

This study was conducted on patients assigned 

to 2 equal groups undergoing CABG or PCI. 

The baseline characteristics of the respondents 

are compared between the PCI and CABG 

surgery cohorts in Table 1. 
 

Table 1. Baseline characteristics and major risk factors of 

the patients 
Characteristic PCI 

(n=145) 
CABG 

(n=145) 
P 

Age (y) 61.2± 8.7 63.00± 9.4 NS 

Male sex (%) 64.1 66.2 NS 

Hypertension (%) 57.2 69.7 .03
 

Diabetes mellitus (%) 22.1 23.4 NS 

Hyperlipidemia (%) 26.2 20.7 NS
 

Cigarette smoking (%) 33.1 35.9 NS 

BMI(Mean± SD)  24.9 ±3.3 26.2± 2.7 .004 

PCI, Percutaneous coronary intervention; CABG, 
Coronary artery bypass graft surgery; BMI, Body mass 
index 

The mean age of the study population was 62 

years and 64.8% were men. At baseline, both 
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groups of patients reported significant health 

status limitations attributable to coronary artery 

disease. There were no significant differences 

in the demographics and major risk factors 

between the PCI and CABG groups. 

Nonetheless, the body mass index and 

hypertension were significantly different 

between the 2 groups. 

The results showed no significant relationship 

between age, sex, cigarette smoking, diabetes, 

hyperlipidemia, high-density lipoprotein level, 

and quality of life (P > 0.05). Thus, these 

variables had no significant impacts, although 

quality of life and hypertension had a 

significant relationship (P = 0.03).   

The unadjusted physical and mental health 

status outcomes are compared between the PCI 

and CABG groups in Table 2. The physical or 

mental health status outcomes were not 

significantly different between the PCI and 

CABG cohorts. There were no significant 

differences in the physical component summary 

or the mental component summary scores vis-à-

vis age, sex, smoking, diabetes, hyperlipidemia, 

and hypertension in the subgroup analyses. 

At 6 months, the scores on the physical and 

mental component summary were higher in the 

PCI group than in the CABG group (P < 0.001 

for all comparisons).  

The scores on the quality-of-life subscale were 

higher in the PCI group than in the CABG 

group at 6 and 12 months; nonetheless, the 

differences were less considerable after 12 

months than at 6 months (Table 2). 
 

 

Table 2. Adjusted effects of CABG versus PCI on the disease-specific and general measures of 

health status according to longitudinal analysis * 

SF-36  Scales 
Physical-Health Outcome 

Baseline P 6 Months P 12 Months P 

Physical functioning 
−2.2 

(−4.5 to 0.0) 
NS 

−22.3 
(−36.73 to – 26.7) 

<0.001 
−14.3 

(−16.7 to −11.9) 
<0.001 

Role-physical 
−1.9 

(−4.3 to 0.5) 
NS 

−31.2 
(−24.8 to −20.0) 

<0.001 
−10.8 

(−12.9 to −8.7) 
<0.001 

Bodily pain  
2.1 

(0.2 to 4.4) 
NS 

−25.3 
(−26.8 to−21.5) 

<0.001 
−11.5 

(−14.4 to −8.7) 
<0.001 

General health  
−1.4 

(−3.2 to 0.4) 
NS 

−13.8 
(−27.9 to −22.8) 

<0.001 
−5.4 

(−7.3 to −3.5) 
<0.001 

Physical component summary 
−2.0 

(−5.1 to 1.1) 
NS 

−10.2 
(−12.0 to −8.3) 

<0.001 
−7.7 

(−8.6 to −6.8) 
<0.001 

Mental health outcome       

Vitality 
0.6 

(−1.4 to 2.5) 
NS 

−10.8 
(−12.9 to −8.7) 

<0.001 
−3.3 

(−4.7 to −1.9) 
<0.001 

Social functioning  
0.8 

(−1.3 to 3.0) 
NS 

−24.0 
(−26.8 to −21.5) 

<0.001 
−5.0 

(−7.3 to −2.7) 
<0.001 

Role-emotional 
−1.9 

(−4.3 to 0.5) 
NS 

−12.6 
(−14.7 to −10.6) 

<0.001 
−4.0 

(−6.7 to −1.4) 
<0.001 

Mental health 
−0.4 

(−1.9 to 1.1) 
NS 

−12.1 
(−14.6 to −9.7) 

<0.001 
−5.4 

(−7.3 to −3.5) 
<0.001 

Mental component summary 
−0.4 

(−1.3 to 0.5) 
NS 

−9.4 
(−13.0 to −5.9) 

<0.001 
−3.2 

(−4.3 to −2.1) 
<0.001 

      NS, Not significant  
 

According to Table 2, quality of life in the 

individuals who underwent PCI was more 

desirable. Random-effect growth-curve models 

were used to analyze the treatment effects, 

which are stated in the above table as adjusted 

differences with 95% confidence intervals in 

parentheses. Positive values indicate a better 

health status with CABG, and negative values 

indicate a better health status with PCI.  

DISCUSSION 

 

The current study evaluated quality of life in 2 

groups of patients who underwent PCI or 

CABG using the SF-36 questionnaire before 

and after the procedures. Based on the study 

results, quality of life was better in the PCI 

group than in the CABG group.  
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Cohen et al 
13

 evaluated quality of life in 1800 

patients (897 patients who underwent CABG 

and 903 patients who underwent PCI). HRQL 

was assessed at baseline and at 1, 6, and 12 

months using a self-assessment questionnaire 

(SAQ) and the SF-36. The primary end point 

was the score of the angina-frequency subscale 

of the SAQ, on which, the scores ranged from 0 

to 100—with higher scores indicating a better 

health status. Based on the results, the 

proportion of the patients who were free from 

angina was similar in the 2 groups at 1 month 

and 6 months, whereas it was higher in the 

CABG group than in the PCI group at 12 

months (76.3% vs 71.6%; P = 0.05). The scores 

of all the other SAQ and SF-36 subscales were 

either higher in the PCI group (mainly at 1 

month) or were similar in the 2 groups 

throughout the follow-up period. The results of 

that study chime in with the results of our 

study.  

Borkon et al 
14 

analyzed and compared patients’ 

health status after PCI and CABG using a SAQ. 

In that study, the SAQ was administered before 

the procedures monthly for 6 months and then 

at 1 year. Over the 12-month follow-up period, 

health status improved to a greater extent for 

the CABG patients than for the PCI ones 

primarily due to the adverse influence of 

restenosis after PCI. Moreover, 83% of the 

patients who underwent PCI received stents and 

the rest received balloon angioplasty alone. It 

should be mentioned that the drug-eluting stents 

were not marketed at that time. These were the 

main differences between that study and the 

present one.  

Furthermore, Arnold et al 
15

 studied patients 

with 3-vessel or left main coronary artery 

disease who were randomized to CABG or PCI 

with paclitaxel-eluting stents. Health status was 

assessed at baseline and at 1, 6, and 12 months 

using a SAQ and the Medical Outcomes Study 

Short-Form General Health Survey. In addition, 

the association between repeated 

revascularization and health status during the 

follow-up period was assessed using 

longitudinal models. Among the patients with 

multi-vessel coronary artery disease treated 

with PCI or CABG, the occurrence of repeated 

revascularization during the follow-up period 

did not fully explain the anti-anginal benefit of 

CABG in the overall population. The authors 

concluded that the differential association 

between repeated revascularization and anginal 

status, according to the type of the initial 

revascularization procedure, suggested that this 

end point should play a limited role in any 

direct comparison of the 2 treatment strategies. 

In the current study, only quality of life was 

taken into account, whereas some other points 

such as the need for new revascularization and 

level of angina relapse were considered in the 

aforementioned research.   

In another study carried out by Rittger et al 
16 

on 300 patients, 56 out of the 95 (59%) PCI 

patients were at most 75 years old and 39 

(44%) patients were older than 75 years. On the 

other hand, 155 out of the 205 patients (76%) in 

the CABG group were at most 75 years old and 

50 (24%) patients were older than 75 years. 

Indeed, the mean follow-up time was 312 ± 

226 days in the PCI group and 377 ± 286 days 

in the CABG group. The results showed no 

significant difference among the 4 groups 

regarding the rates of death and myocardial 

infarction at the end of the follow-up. 

Additionally, the authors reported no significant 

difference between the study groups with 

respect to quality of life after 6 months. The 

method of patient selection in that study was 

completely different from that in the present 

study: Rittger and colleagues selected patients 

with significant left main stenosis, which was 

not an inclusion criterion in our investigation. 

Van Domburg et al 
17

  performed a relatively 

unique study to evaluate HRQL in patients 

randomized to stenting versus CABG at 

baseline and at 1, 6, 12, and 36 months after 

revascularization using the SF-36 

questionnaire. Both stenting and CABG 

resulted in significant improvement in HRQL 

and anginal status. Although there was a trend 
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for a better HRQL after CABG up to 1 year, the 

disparity between the 2 procedures decreased in 

the long run. Most of the differences between 

the 2 procedures were attributed to repeated 

interventions in the stent group; 19% of the 

stent patients versus 13% of the CABG patients 

(P <0.0001) had undergone a repeated 

intervention at 3 years. In that study, the 

follow-up period was longer than that in the 

current study. Additionally, our study did not 

evaluate the need for repeated intervention but 

disclosed a better quality of life in the PCI 

group at 1 year’s follow-up. 

In the research by Bonaros et al,
 18

 56 out of the 

120 patients who had received robotically 

assisted CABG were operated on using 

standard sternotomy. These patients were 

compared to 55 patients who had undergone 

totally endoscopic coronary artery bypass 

grafting (TECAB) and 9 TECAB patients who 

required conversion to conventional 

sternotomy. Quality of life was evaluated using 

the SF-36 and a standardized questionnaire 

before and 1, 3, and 6 months after the 

procedure. According to the results, TECAB 

using robotic technology conferred 

improvement in physical health, shorter 

hospital length of stay, and more rapid 

restoration of daily activities. Moreover, 

conversion from TECAB to sternotomy did not 

impair quality of life compared to primary 

sternotomy.  Although that study did not 

compare quality of life between CABG and PCI 

patients, it showed better results with the less 

invasive procedure.  

 

CONCLUSIONS 
 

In the current study, quality of life was 

evaluated in 2 groups of patients undergoing 

PCI or CABG in Ekbatan Hospital using the 

SF-36 questionnaire at baseline and then at 6 

months and 12 months after the procedures. 

The study questionnaire assessed physical 

functioning, role-physical, bodily pain, general 

health, vitality, social functioning, role-

emotional, and mental health. The results 

indicated that the condition of the PCI group 

was better than that of the CABG group within 

6 and 12 months after the procedures.  
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