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Abstract 

Background  Few studies have compared change in the health-related quality of life (HRQL) following treatment of 
non-ST-elevation acute coronary syndrome (NSTE-ACS) with either percutaneous coronary intervention (PCI) or coronary artery 
bypass grafting (CABG). This study is to compare changes in HRQL six months after hospital discharge between NSTE-ACS pa-
tients who underwent either PCI or CABG. Methods  HRQL was assessed using the Seattle angina questionnaire at admission and 
six months after discharge in 1012 consecutive patients with NSTE-ACS. To assess associations of PCI and CABG with HRQL 
changes, logistic regression models were constructed treating changes in the score of each dimension of the Seattle angina question-
naire as dependent variables. Results  Although both the PCI and CABG groups experienced angina relief and other improvements 
at 6-month follow-up (P < 0.001), the CABG relative to PCI group showed more significant improvements in angina frequency 
(P = 0.044) and quality of life (P = 0.028). In multivariable logistic analysis, CABG also was an independent predictor for both im-
provement of angina frequency (OR: 1.62, 95%CI: 1.09−4.63, P = 0.042) and quality of life (OR: 2.04, 95%CI: 1.26−6.92, P = 0.038) 
relative to PCI. Conclusions  In patients with NSTE-ACS, both PCI and CABG provide great improvement in disease-specific 
health status at six months, with that of CABG being more prominent in terms of angina frequency and quality of life. 
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1  Introduction  

Non-ST-elevation acute coronary syndrome (NSTE-ACS) is 
an acute severe cardiac disorder whose manifestations include 
unstable angina and non-ST-segment elevation myocardial 
infarction.[1] Registry data consistently show that NSTE-ACS is 
more common than ST-elevation acute coronary syndrome 
(STE-ACS) with an annual incidence of around 3 per 1000 
inhabitants, which varies among countries.[2] Revascularization 
procedures, including percutaneous coronary intervention (PCI) 
and coronary artery bypass grafting (CABG), have proven 
effective in angina relief.[3] 

Thanks to improved therapy, more patients are living 
with coronary heart disease (CHD). The goal of treating 
patients with ACS, therefore, is not only to prolong life but 
also to relieve symptoms and improve coronary function.  
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Measures of mortality and morbidity, traditionally used as 
hard primary endpoints, have lost weight with the increased 
recognition that in the management and care of ACS pa-
tients merely focusing on assessment of physical outcomes 
is insufficient. Accordingly, assessment of well-being and 
health-related quality of life is also considered important. 

Despite its significance as a public health problem, 
there are few reports examining and comparing revascu-
larization strategies, namely PCI and CABG, in terms of 
improvement of quality of life for patients with 
NSTE-ACS in the Chinese population. Therefore, we 
used the Seattle angina questionnaire to evaluate the ef-
fect of therapy on health-related quality of life (HRQL) 
in a prospective observational study on a population of 
Chinese NSTE-ACS patients. 

2  Methods 

2.1  Study design 

This follow-up study was carried out between July 
2010 and December 2013 in the Cardiology Unit of 
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Anzhen Hospital in Beijing, where consecutive patients 
admitted for NSTE-ACS diagnosis were identified on the 
basis of clinical, biochemical and electrocardiographic 
criteria. Patients with non-ischemic or non-cardiac pre-
cordial pain were excluded. All patients had an indication 
for revascularization and were suitable candidates for 
both PCI and CABG procedures. All procedures were 
performed using standard techniques. Following revas-
cularization, optimal medical therapy was recommended 
for both groups. The patients’ information (obtained 
three to seven days after admission, when the patient was 
clinically stable and six months after discharge) was ob-
tained by a single previously-trained interviewer; clinical 
evaluation was made concurrently. All demographic, 
clinical, and health status data were collected. Specific 
variables included demographic characteristics (age, 
gender, marital status, insurance, and education level), 
cardiac risk factors (diabetes, hypertension, hyperlipide-
mia and smoking history), and cardiovascular disease 
severity (congestive heart failure, previous coronary re-
vascularization procedure, and previous myocardial in-
farction). Before inclusion, all patients were asked for 
their informed consent and all agreed to participate. 

2.2  Measurement of disease-specific health status 

Health status assessments were performed using stan-
dardized, written questionnaires administered to each 
patient at baseline and six months after therapy. The Se-
attle angina questionnaire (SAQ) was a 19-item self-ad-
ministered, well-validated questionnaire that had well- 
established validity, reliability, sensitivity to clinical 
change and prognostic value.[3−9] The SAQ quantified 
five clinically relevant domains of cardiac-related health 
status: physical limitation, angina frequency, angina sta-
bility, treatment satisfaction, and quality of life. Scores 
range from 0 to 100 for each domain with higher scores 
indicating better function and fewer symptoms. Ques-
tionnaires were administered using linguistically and 
culturally validated translations in Chinese. 

We defined clinically meaningful changes in each of 
the Seattle angina questionnaire scales according to crite-
ria developed by Wyrwich, et al., [10] i.e., a difference of 
8 or more points on the physical-limitation scale, 20 or 
more on the angina-frequency scale and 16 or more on 
the quality of life scale. 

2.3  Statistical analysis 

Categorical data are reported as frequency and per-
centage and compared by chi-square test. Continuous 
variables are expressed as mean ± SD and compared by 

t-test. The chi-square test was used to compare the pro-
portions of patients in each treatment group with signifi-
cant improvement as defined by the angina frequency 
score on the SAQ. Mean observed data for each of the 
SAQ domains were analyzed with the use of unpaired 
t-tests comparing the scores of patients treated with PCI 
or CABG. Multivariable logistic regressions were used to 
evaluate the independent predictors of significant im-
provement of angina frequency (difference of 20 or more) 
and quality of life (difference of 16 or more), which were 
both significantly improved by CABG versus PCI in un-
adjusted analyses. Covariates used in each of the adjusted 
models included baseline SAQ scores, gender, age as a 
continuous variable, and coexisting medical conditions 
and risk factors including history of myocardial infarc-
tion, hypertension, diabetes, hyperlipidemia, current use 
of tobacco, and history of cardiovascular disease. All 
statistical analyses were two-tailed, and P < 0.05 
was considered statistically significant. Analyses were 
performed with SPSS software, version 17.0 for windows 
(SPSS, Inc., Chicago, IL, USA). 

3  Results 

3.1  Patient population 

Of the 1050 patients who were initially included in this 
study, 1012 (96.3%) remained in the study after the 
six-month follow-up after undergoing either PCI (n = 510) 
or CABG (n = 502) procedures; and 38 withdrew from 
the trial or died before six months. Of the 1012 patients, 
the majority was male (706, 69.8%). Socio-demographic 
and clinical characteristics of the treatment groups are 
shown in Table 1. There were no significant differences 
in most of these baseline characteristics except health 
insurance rates and education level, which were lower in 
the CABG group.  

3.2  The use of antianginal medications 

As summarized in Table 2, using of antianginal medi-
cations at baseline was similar between groups. Use of 
calcium channel blocker did not differ between the two 
groups. Use of nitrates and β-blockers was much less 
frequent, but was numerically higher after PCI than after 
CABG. 

3.3  Health status outcomes 

The rate of response in quality of life assessments 
among follow-up patients was 96.3%. Figure 1 summa 
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Table 1.  Baseline sociodemographic and clinical charac-
teristics. 

 PCI  
(n = 510) 

CABG 
 (n = 502) P value

Age 67.63 ± 11.98 67.13 ± 8.94 0.07 

Gender (male) 358 (70.2) 348 (69.3) 0.76 

Marital status (married) 462 (90.6) 449 (89.3) 0.48 

Education (> 12 yrs) 170 (33.3) 156 (31.1) 0.44 

Medical insurance 407 (79.8) 390 (77.87 0.41 

HBP 377 (73.9) 370 (73.8) 0.94 

DM 212 (41.6) 205(40.8) 0.81 

Lip 266 (52.2) 261 (52.0) 0.96 

Smoker  198 (38.8) 219 (43.6) 0.12 

UA-ACS 388 (76.1) 405 (80.7) 00.076

PMI 94 (18.4%) 106 (21.1) 00.284

LVEF < 40% 72 (14.1%) 064 (10.5) 00.061

Data are presented as mean ± SE or n (%). ACS: acute coronary syn-
drome; CABG: coronary artery bypass grafting; DM: diabetes mellitus; 
HBP: high blood pressure; Lip: hyperlipidemia; LVEF: left ventricular 
ejection fraction; PCI: percutaneous coronary intervention; PMI: pre-
vious myocardial infarction; UA: unstable angina. 

 
rizes SAQ score results for the domains of physical limi-
tation, angina frequency, angina stability, treatment sat-
isfaction and quality of life. Baseline health status scores 
were similar between the two treatment groups. At the 
sixth months, we examined five domains for differences 
between treatment groups. Patients having either PCI or 
CABG procedures experienced significant improvements 
after treatment in the five SAQ domains (P < 0.001). 
There were no differences in improvement between the 
PCI and CABG groups (P = 0.359) in physical limitation 
(P = 0.14) and angina stability (P = 0.12); however, the 
CABG group had more pronounced improvements than 
the PCI group in angina frequency (P = 0.02), treatment 
satisfaction (P = 0.04), and quality of life (P < 0.001). In 
the PCI group, angina frequency scores improved from 
58 ± 18 to 79 ± 14, treatment satisfaction scores from 
72 ± 17 to 76 ± 13, and quality of life scores improved 
from 40 ± 23 to 43 ± 17. In the CABG group, angina 
frequency scores improved from 61 ± 17 to 93 ± 9, 

treatment satisfaction scores from 70 ± 12 to 80 ± 9, and 
quality of life scores improved from 48 ± 14 to 56 ± 11. 
The improvement in angina frequency scores in the 
CABG group was markedly different to that of the PCI 
group, demonstrating that angina was relieved more sig-
nificantly in the CABG group. The difference between 
the groups was much more obvious in quality of life 
scores, the CABG group improved significantly more 
than the PCI group (P < 0.001). Table 3 shows the pro-
portion of patients with a clinically significant improve-
ment (as defined in the Methods section) within each 
domain. Both PCI and CABG groups had clinically sig-
nificant improvements in the scores for all five domains 
to a certain extent. 

Multivariable logistic analysis showed that CABG was 
an independent predictor for both improvement of angina 
frequency (OR: 1.62, 95% CI: 1.09−4.63, P = 0.042) and 
quality of life (OR: 2.04, 95% CI: 1.26−6.92, P = 0.038) 
when compared with PCI. 

4  Discussion 

The main findings of this observational study are that 
PCI and CABG improve disease-specific health status in 
NSTE-ACS. Improvement was greater for CABG in an-
gina frequency, treatment satisfaction and quality of life 
domains of the SAQ. A greater proportion of the CABG 
group had clinically significant improvements in the 
scores for angina frequency and quality of life after six 
months, the extent of improvement being slightly greater 
with CABG than with PCI. It is worth remembering that 
therapeutic procedures are performed not only to prevent 
events but also improve disease-specific health status. 

Several previous studies have evaluated the HRQL 
of patients with coronary heart disease.[11−15] These 
studies have tended to show that compared with PCI, 
CABG results in superior angina relief over the first 
three years after initial revascularization. The RITA (Ran-
domized Intervention Treatment of Angina) and BARI15 
(Bypass Angioplasty Revascularization Intervention) 

Table 2.  Antianginal medications. 

  PCI (n = 510) CABG (n = 502) P value 

Baseline 433 (84.9) 441 (87.8) 0.172 
β-blockers 

6 months 398 (78.0) 381 (75.9) 0.418 
Baseline 434 (85.0) 442 (88.0) 0.169 

Nitrates 
6 months 286 (56.1) 256 (51.0) 0.105 
Baseline 158 (30.9) 140 (27.9) 0.281 

Calcium channel blockers 
6 months 112 (21.9) 108 (21.5) 0.863 

Data are presented as mean ± SE or n (%). CABG: coronary artery bypass grafting; PCI: percutaneous coronary intervention. 
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Figure 1.  Scores on the Seattle angina questionnaire from baseline to six months. CABG: coronary artery bypass grafting; PCI: 
percutaneous coronary intervention; SAQ: Seattle angina questionnaire. 
 
Table 3.  Patients with clinically significant improvement 
from baseline in scores on the Seattle angina questionnaire.  

Domain PCI CABG P value 

PL 68% 71% 0.708 

AS 66% 69% 0.707 

AF 59% 80% 0.044 

TS 40% 41% 0.849 

QL 22% 38% 0.028 
AF: angina frequency; AS: angina stability; CABG: coronary artery 
bypass grafting; PCI: percutaneous coronary intervention; PL: physical 
limitation; QL: quality of life; TS: treatment satisfaction. 

 
trials had similar findings.[16,17] In the RITA trial, there 
was a 9.8% difference in the prevalence of angina at one 
year in favour of CABG vs. balloon angioplasty; in the 
BARI trial, the difference in angina relief was even lar-
ger at one year in favour of CABG. 

Our study focused on the NSTE-ACS population. The 
lessons from epidemiological observations are that 
treatment strategies for NSTE-ACS not only need to ad-
dress the acute phase, but with the same intensity impact 
on longer term management. Consistent with previous 
studies,[18−21] we also found significant improvements. 
Despite inclusion of patients with more complex coro-
nary artery disease than those in previous trials, the 
SYNTAX[22] and FREEDOM[23] trials showed that con-
tinued evolution of PCI techniques, including stenting, 
has narrowed the gap in health related quality of life be-
tween patients who undergo PCI and those who undergo 
CABG. Our results demonstrated a slight benefit of 
CABG over PCI in patients with NSTE-ACS. The re-

sponses to the Seattle angina questionnaire in the PCI 
and CABG groups showed that the improvement in rates 
of angina were lower in the PCI group than in the CABG 
group during follow-up. This result shows that revascu-
larization treatment is beneficial for the relief of symp-
toms in patients with NSTE-ACS, and that CABG as 
compared to PCI patients had significantly greater im-
provement in this SAQ score. CABG group had a better 
health status than the PCI group may be explained by the 
bypass grafts to the mid-coronary vessel treating both the 
culprit lesion and also offering prophylaxis against new 
proximal disease. However, stents in the proximal coro-
nary artery cannot protect against new disease, and there 
is a significantly higher risk of revascularization with 
PCI.[24,25] Another possible reason might be CABG has 
some of the antianginal benefits unrelated to relief of 
myocardial ischemia (e.g., denervation, placebo effects). 
Although the difference was largely driven by repeat 
revascularization there was no significant difference in 
mortality.  

Quality of life scores improved less than previous 
studies, the average age of our study is older than these 
studies, elderly patients improve little in quality of life. 
According to some studies, elderly patients experience 
worse HRQL than younger patients after PCI and 
CABG.[26] 

To our knowledge, few studies have focused on the 
health status changes in a Chinese NSTE-ACS popula-
tion after different revascularization treatments. Be-
cause of the economic, cultural, health and other rea-
sons, Chinese people have their own specialty. An ini-
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tial strategy of PCI or CABG relieved angina and im-
proved the NSTE-ACS patients’ health status. A greater 
benefit from CABG was observed in those patients with 
NSTE-ACS. 
There are inherent limitations to our study. First, this 

was a single center non-randomized, observational study. 
This nonrandomized nature may lead to several potential 
forms of bias. The choice of revascularization was at the 
discretion of the treating physician or patient. This indi-
cation bias may affect the results of our study in that the 
indication for treatment may affect outcomes and an-
swers to the SAQ. Although this bias may not be entirely 
obviated, it was minimized by the adjustment of factors 
such as patient demographics and coexisting medical 
conditions by using multivariable logistic modeling. Fu-
ture randomized prospective studies are warranted. Fur-
thermore, the small sample and short follow-up period in 
the study could diminish the statistical power and under-
estimate differences at follow-up. 

In conclusion, in this observational study, we found 
that revascularization treatment including PCI and 
CABG provides large gains in disease-specific quality of 
life in patients with NSTE-ACS, and that CABG im-
proved the quality of life slightly better than PCI. 
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