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Health-Related Quality-of-Life after Percutaneous Coronary 
Intervention in Patients with UA/NSTEMI and STEMI: the 
Korean Multicenter Registry

Compared with ST elevation myocardial infarction (STEMI), long-term outcomes are known 
to be worse in patients with unstable angina/non-STEMI (UA/NSTEMI), which might be 
related to the worse health status of patients with UA/STEMI. In patients with UA/NSTEMI 
and STEMI underwent percutaneous coronary intervention (PCI), angina-specific and 
general health-related quality-of-life (HRQOL) was investigated at baseline and at 30 days 
after PCI. Patients with UA/NSTEMI were older and had higher frequencies in female, 
diabetes and hypertension. After PCI, both angina-specific and general HRQOL scores were 
improved, but improvement was much more frequent in angina-related HRQOL of patients 
with UA/NSTEMI than those with STEMI (44.2% vs 36.8%, P < 0.001). Improvement was 
less common in general HRQOL. At 30-days after PCI, angina-specific HRQOL of the 
patients with UA/NSTEMI was comparable to those with STEMI (56.1 ± 18.6 vs 56.6 ± 18.7, 
P = 0.521), but general HRQOL was significantly lower (0.86 ± 0.21 vs 0.89 ± 0.17, 
P = 0.001) after adjusting baseline characteristics (P < 0.001). In conclusion, the general 
health status of those with UA/NSTEMI was not good even after optimal PCI. In addition to 
angina-specific therapy, comprehensive supportive care would be needed to improve the 
general health status of acute coronary syndrome survivors. 
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INTRODUCTION

Compared to ST elevation myocardial infarction (STEMI), un-
stable angina and non-ST elevation myocardial infarction (UA/
NSTEMI) show lower early mortality, but the long-term prog-
nosis of these conditions is known to be worse (1-5). As the pa-
tients with UA/NSTEMI tend to be older and have more exten-
sive coronary disease and more co-morbidities compared with 
those with STEMI (1), their health status would be so worse to 
be related to adverse long-term clinical outcome.
  Health-related quality of life (HRQOL) scoring systems have 
been used as the objective measurement of performance status 
in various cardiovascular diseases (6-9). Although the role of 
percutaneous coronary intervention (PCI) in chronic stable an-
gina is well established as it alleviates ischemic symptoms and 
improves quality of life (10, 11), quality-of-life has been rela-

tively ignored in the management of acute coronary syndrome 
(ACS) because mortality reduction is the primary goal of treat-
ment of ACS. 
  Our hypothesis is that HRQOL status would be worse in pa-
tients with UA/NSTEMI compared with STEMI. To elucidate 
the relationship between the change of health status and clini-
cal factors, we investigated the HRQOL of survivors of ACS who 
had been treated with PCI. 

MATERIALS AND METHODS

Study design and population
We designed the Korean multicenter survey of health status out-
comes after percutaneous coronary angioplasty (MUSTANG) 
study to invest HRQOL status for ACS patients treated with op-
timal PCI (12). From September 2009 to July 2010, consecutive 
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patients were enrolled prospectively from 48 hospitals. Patients 
were considered eligible if they presented with UA/NSTEMI or 
STEMI and underwent timely PCI. Exclusion criteria were fail-
ure to achieve optimal reperfusion, delayed treatment in pa-
tients with STEMI (PCI done ≥ 12 hr after the onset of symp-
toms), inability to answer the questionnaires to assess health 
status or unwillingness to provide written informed consent. 
  Patients were diagnosed and managed following the current 
practice guidelines at the discretion of the attending physicians 
(13-15). Decision to refer to PCI was also at the discretion of the 
attending physician. A previous cardiovascular event was de-
fined as a past history of myocardial infarction, PCI, coronary 
artery bypass graft surgery, or stroke. Patients were followed up 
for 30 days after the index PCI. Major adverse clinical events 
were defined as one or more of following: cardiovascular or non-
cardiovascular related death, non-fatal myocardial infarction, 
non-fatal stroke, recurrent significant angina requiring hospital 
admission and target vessel revascularization. 

Health status data
Baseline health status data were acquired directly from the pa-
tients within 24 hr after PCI through an in-depth individual in-
terview conducted by trained personnel. The second measures 
were acquired at 30 days after the index PCI during the sched-
uled visits or by telephone interview. Two types of standardized 
written questionnaires were used: the Seattle Angina Question-
naire (SAQ) and the Euro Quality of Life 5-Dimensional Classi-
fication (EQ-5D) (16, 17). The original version SAQ tool is a 19-
item questionnaire that is composed of five subscales of dis-
ease-specific health status for patients with coronary artery dis-
ease. We used physical limitation, angina frequency and quality-
of-life (SAQ QOL) subscales. The scores of each subscale ranged 
from 0 to 100, where higher scores indicated better health sta-
tus. The EQ-5D is a 5-item questionnaire that is composed of 5 
subscales of general health status, that is, mobility, self-care, 
usual activities, pain/discomfort, and anxiety/depression. Scores 
of each subscale were converted to a summary index (EQ-5D 
index) that ranged from 0 (worst possible health state or death) 
to 1 (best possible health state). 
  The primary endpoint was the score on the SAQ QOL sub-
scale or the EQ-5D index at 30 days after index PCI. Significant 
improvement in HRQOL was defined as an increase of ≥ 10 
points on the SAQ QOL and an increase of ≥ 0.2 points on the 
EQ-5D index (18). The secondary endpoints were the score on 
each of the three subscales of SAQ and the EQ-5D index, and 
the interval changes of scores (∆HRQOL) between each mea-
surement. 

Statistical analysis
Baseline clinical and demographic characteristics and HRQOL 
outcomes were analyzed according to the clinical diagnosis of 

UA/NSTEMI and STEMI. Continuous data were presented as 
the mean ± SD. Frequency data were presented as the number 
and percent. Differences between the clinical diagnosis groups 
were compared using Student’s t-test for continuous data and 
the chi-square test for frequency data. Independent factors of 
STEMI were determined by using logistic regression analysis. 
Models included baseline characteristics and medications, and 
the results of stepwise variable selection were presented. Interval 
changes of each subscale of HRQOL from baseline to 30 days 
after PCI (∆HRQOL) were compared using the paired t-test. In-
dependent predictors of the 30-day HRQOL and ∆HRQOL were 
determined by using multiple linear regression analysis. Base-
line characteristics and medications were included in multivar-
iate model, and the results were presented as the beta coeffi-
cient (β), standard error (SE) and their 95% confidence interval 
(CI). To adjust for the effect of various clinical factors on the 30-
day EQ-5D index scores between the patients with UA/NSTEMI 
and STEMI, general linear model was constructed. Clinical and 
demographic variables were added sequentially to the model. 
Every time each variable was added to the model, the mean 
EQ-5D index scores of both diagnosis groups were compared, 
and the contribution of the variable was assessed by the change 
in the coefficient of determination (R2). Missing values were 
imputed from the median. There was no substantial difference 
between analyses with a complete data set and those with a 
data set that consisted wholly of imputed values. Two-sided P 
values < 0.05 were considered statistically significant in all tests. 
All analyses were performed with the use of SPSS for Windows 
software, version 17.0 (SPSS Inc, Chicago, IL, USA).

Ethics statement
The local institutional review board of each individual center 
approved the study protocol. All patients enrolled in the study 
offered written informed consent. The data were collected by 
the investigators at each hospital and analyzed by independent 
researchers. All authors had approved and vouched for the ac-
curacy and completeness of the contents. 

RESULTS

Patient population 
Among 3,577 patients recruited, data from 3,362 patients were 
analyzed. Incomplete data from 215 patients were excluded. 
Major adverse clinical events occurred in 52 patients during the 
observation period. The incidence of ACS reached a peak in the 
sixth decades in males, and the eighth decades in females. In 
STEMI, the proportion of males below 70 yr old was high com-
pared with the females. 
  Baseline characteristics according to the clinical diagnosis 
are listed in Table 1. The patients with UA/NSTEMI were older 
and showed higher frequencies in female sex, diabetes and hy-
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Table 1. Baseline characteristics of the study population

Parameters
Overall

(n = 3,362)
UA/NSTEMI 
(n = 2,516)

STEMI 
(n = 846)

P value

Age (SD), yr 63.7 (11.1) 64.5 (10.5) 61.3 (12.3) < 0.001
Male, No. (%) 2,312 (68.8) 1,655 (65.8) 657 (77.7) < 0.001
Diabetes, No. (%) 1,089 (32.4) 874 (34.7) 215 (25.4) < 0.001
Hypertension, No. (%) 1,931 (57.4) 1,561 (62.0) 370 (43.7) < 0.001
Current smoking, No. (%) 992 (29.5) 610 (24.2) 382 (45.2) < 0.001
Hypercholesterolemia, No. (%) 824 (24.5) 612 (24.3) 212 (25.1) 0.634
Previous MI, No. (%) 206 (6.1) 168 (6.7) 38 (4.5) 0.024
Previous PCI, No. (%) 511 (15.2) 446 (17.7) 65 (7.7) 0.092
Previous CABG, No. (%) 43 (1.3) 37 (1.5) 6 (0.7) 0.092
Previous stroke, No. (%) 190 (5.6) 143 (5.7) 47 (5.6) 0.927

Values are mean ± SD. CABG, coronary artery bypass graft; MI, myocardial infarc-
tion; NSTEMI, non-ST elevation myocardial infarction; PCI, percutaneous coronary in-
tervention; STEMI, ST elevation myocardial infarction; UA, unstable angina.

Table 2. Medication at 30 days after PCI according to the clinical diagnosis

Drugs
UA/NSTEMI 
(n = 2,516)

STEMI 
(n = 846)

P value

Aspirin, No. (%) 2,453 (97.5) 829 (98.0) 0.414
Thienopyridine, No. (%) 2,153 (85.6) 766 (90.5) < 0.001
Beta blocker, No. (%) 1,639 (65.1) 709 (83.8) < 0.001
ACEI/ARB, No. (%) 1,753 (70.0) 713 (84.3) < 0.001
Calcium channel blocker, No. (%) 730 (29.0) 91 (10.8) < 0.001
Nitrate, No. (%) 797 (31.7) 218 (25.8) 0.001
Statin, No. (%) 2,085 (82.9) 727 (85.9) 0.037

ACEI, angiotensin converting enzyme inhibitor; ARB, angiotensin receptor blocker; 
NSTEMI, non-ST elevation myocardial infarction; STEMI, ST elevation myocardial in-
farction; UA, unstable angina.

Fig. 1. Changes of HRQOL in each group of UA/NSTEMI and STEMI. In EQ-5D index, scores increased significantly after PCI. The degree of improvement (∆) is not different in 
both groups (P = 0.337). In all three SAQ subscales, scores at 30 days after PCI are significantly higher compared with the baseline in both groups. The degree of improvement 
is higher in patients with UA/NSTEMI than with STEMI. 
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pertension compared with those with STEMI. Independent 
variables associated with STEMI were younger age (OR, 0.992; 
95% CI, 0.984-1.000, P = 0.048), male sex (OR, 1.260; 95% CI, 
1.024-1.550, P = 0.029), current smoking status (OR, 1.951; 95% 
CI, 1.619-2.351, P < 0.001), absence of diabetes (OR, 0.800; 95% 
CI, 0.664-0.965, P = 0.020), hypertension (OR, 0.593; 95% CI, 
0.500-0.703, P < 0.001) and previous history of major cardiovas-
cular events (OR, 0.571; 95% CI, 0.458-0.713, P < 0.001). The me
dications at 30 days according to the clinical diagnostic groups 

are shown in Table 2. Beta blockers, and angiotensin-convert-
ing enzyme inhibitors or angiotensin receptor blockers were 
administered more frequently in patients with STEMI than those 
with UA/NSTEMI (P < 0.001). 

General outcomes about HRQOL
The rate of response for the 30-day HRQOL data was 94%. The 
unadjusted scores of HRQOLs acquired at the baseline, and at 
the 30th day after PCI, and the interval change (∆) between the 
two observation periods are shown in Fig. 1. Both of the angina-
specific and general HRQOL were improved significantly at 30 
days after PCI. 
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Angina-specific health status measured by SAQ subscales
For angina-specific HRQOL status, the baseline scores of all 
three SAQ subscales were reported as significantly lower in pa-
tients with UA/NSTEMI than in those with STEMI. Mean ± SD 
were 75.2 ± 22.8 and 83.1 ± 22.4 (P < 0.001) for the SAQ physi-
cal-limitation subscale, 67.4 ± 26.2 and 81.0 ± 22.1 (P < 0.001) 
for the SAQ angina-frequency subscale, and 45.0 ± 19.0 and 
50.1 ± 20.5 (P < 0.001) for the SAQ QOL subscale in the UA/
NSTEMI and STEMI groups, respectively. The degree of im-
provement (∆) was significantly higher in the UA/NSTEMI group: 
mean ± SD change were 13.0 ± 21.5 and 6.9 ± 21.3 (P < 0.001) 
for the ΔSAQ physical-limitation subscale, 23.0 ± 28.4 and 11.6 ±  
24.1 (P < 0.001) for the ΔSAQ angina-frequency subscale, and 
11.2 ± 22.7 and 6.5 ± 23.1 (P < 0.001) for the ΔSAQ QOL sub-
scale in the UA/NSTEMI and STEMI groups, respectively. At 
day 30, SAQ QOL was comparable in two groups (56.1 ± 18.6 vs 
56.6 ± 18.7, P = 0.521). 
  The number of patients in the UA/NSTEMI group who showed 
significant improvement (≥ 10 points) in the SAQ QOL subscale 
(ΔSAQ QOL) was higher (36.8% vs 44.2%, P < 0.001, Fig. 2) than 
the STEMI group. In addition to the diagnosis of UA/NSTEMI 
(β = 3.60, SE 0.98, P < 0.001), factors predicting significant im-
provement in the ΔSAQ QOL were current smoking status (β =  
3.14, SE 0.98, P = 0.001), and the usage of beta blockers (β = -2.17, 
SE 0.93, P = 0.020) and calcium channel blockers (β = 3.11, SE 
1.04, P = 0.003). 
  In the subgroup analysis for the patients with UA/NSTEMI, 
independent factors predicting high 30-day QOL were age (β =  
0.101, SE 0.039, P = 0.010), male sex (β = 2.421, SE 0.864, P =  
0.005), and no usage of beta blocker (β = -2.863, SE 0.850, P =  
0.001). For the STEMI group, no specific predictor was identi-
fied. 

General health status measured by the EQ-5D index 
At the baseline, there was no significant difference in the unad-

justed EQ-5D index between the UA/NSTEMI and STEMI groups. 
The mean ± SD unadjusted EQ-5D indices were 0.77 ± 0.27 
and 0.78 ± 0.29, respectively (P = 0.207, Fig. 1). The baseline 
EQ-5D index showed independent correlation with age (β =  
-0.001, SE 0.001, P = 0.002), female sex (β = -0.071, SE 0.011, 
P < 0.001) and the presence of hypercholesterolemia (β = 0.028, 
SE 0.010, P = 0.014). At 30 days after PCI, the EQ-5D index were 
lower in patients with UA/NSTEMI than in STEMI; the mean ±  
SD EQ-5D indices were 0.86 ± 0.21 and 0.89 ± 0.17, respectively 
(P = 0.001). In patients with UA/NSTEMI, independent predic-
tors for the 30-day EQ-5D index were age (β = -0.002, SE 0.001, 
P < 0.001), male sex (β = 0.051, SE 0.010, P < 0.001), a history of 
cardiovascular events (β = -0.022, SE 0.010, P = 0.030) and dia-
betes (β = -0.022, SE 0.009, P = 0.021). 
  Compared with the SAQ QOL, the number of patients who 
showed significant improvement over 30 days in the EQ-5D in-
dex was fewer, and was not different between the two groups 
(Fig. 2). 
  Regarding the 30-day EQ-5D index between the UA/NSTEMI 
and STEMI groups, significant difference between the two groups 
was maintained in the process of sequential adjustment for each 
clinical factor and baseline HRQOL status (P < 0.001, Fig. 3). 
The addition of age in the model explained a 2.6% of the vari-
ance. The addition of the baseline SAQ QOL explained a further 
7.4% of the variance. 

DISCUSSION

HRQOL status in patients with ACS after PCI for resolving criti-
cal ischemia was was the primary concern of this study. The 
patients with UA/NSTEMI showed a lower general HRQOL sta-
tus than those with STEMI even after optimal PCI. Unfavorable 
baseline clinical profiles of the patient with UA/NSTEMI are 
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Fig. 2. The frequency of significant improvement in general and angina-specific HR
QOL (∆HRQOL). Compared with general HRQOL, significant improvement is more fre-
quently observed in angina-specific HRQOL after PCI. Patients with UA/NSTEMI show 
much more improvement in angina-specific HRQOL than those with STEMI. 
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calcium channel blocker; CV history, previous history of significant cardiovascular 
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likely to be the cause, which is consistent with what was previ-
ously known (1-5). Poor general health status of patients with 
UA/NSTEMI might be related to their adverse long-term clini-
cal outcomes. 
  Although most patients with ACS do not experience angina 
before index events, advanced atherosclerosis is often found. 
This is particularly true for patients with UA/NSTEMI, who usu-
ally have more extensive systemic atherosclerosis than those 
with STEMI (1). STEMI is the most severe form among ACS 
events, in which a gross rupture of plaque is accompanied by a 
storm of inflammatory and coagulative responses. Complete 
occlusion of a single vessel causing localized transmural infarc-
tion presents a dramatic change in the electrocardiogram, which 
is frequently observed in patients with STEMI. In UA/NSTEMI, 
which is often caused by small plaque erosion, irreversible myo
cardial necrosis per se tends to be less than STEMI due to sev-
eral mechanisms including flow in the collateral circulation de-
spite the much more extensive endangered. Even after optimal 
PCI, the improvement of performance status would be limited. 
Patients with UA/NSTEMI should be managed in the context of 
chronic heart failure as well as the ischemia-oriented acute stage 
care.
  Advanced atherosclerosis is often associated with increased 
cardiovascular mortality in the setting of various non-cardiac 
chronic illnesses such as end-stage renal disease even in pa-
tients with considerable malnutrition (19). The heavier burden 
of systemic atherosclerosis is often associated with lower health 
status and poor long-term outcomes in such chronic diseases. 
Although there is controversy about the causal relationship, the 
poor general health status of patients with UA/NSTEMI may be 
attributable to the advanced atherosclerosis that is often found 
in chronic illnesses. 
  The significant improvement was evident in the angina-spe-
cific HRQOL, not in the general HRQOL. The degree of impro
vement in angina-related health status would be greater in pa-
tients with more extensive disease. Patients with UA/NSTEMI 
who have multiple coronary lesions would receive more benefit 
from PCI treatment than patients with an isolated lesion. As the 
severity of myocardial damage is less in UA/NSTEMI than in 
STEMI, one would expect the health status of patients with UA/
NSTEMI to improve much more after optimal revascularization 
therapy compared with that of patients with STEMI. General 
health status, however, still remained significantly low in pa-
tients with UA/NSTEMI even after optimal PCI. Such findings 
may be the result of the limited health reserve of patients with 
UA/NSTEMI due to their advanced age, co-morbidities and 
heavier burden of atherosclerosis. Previous studies showed that 
the general health status as indicated by the EQ-5D score is a 
meaningful prognostic index (11, 20). Additional efforts such as 
rehabilitation and psychological support should be given to pa-
tients with UA/NSTEMI to improve their long-term outcome, 

particularly for those with low general health status. 
  Among medications, calcium channel blockers had a favor-
able effect on the improvement of angina-specific health status 
after PCI. Beta blockers, however, showed a negative impact. 
Although beta blockers are well-known to relieve the myocar-
dial workload and reduce mortality in various cardiovascular 
diseases (21), the benefits of beta blockers might be limited in 
terms of the HRQOL in patients with UA/NSTEMI who under-
went optimal PCI. Another explanation would be that beta blo
ckers were intolerable because they were administrated with-
out careful titration. Current treatment guidelines for heart fail-
ure recommend that beta blockers should be initiated with a 
low dose and titrated slowly over a sufficient period of time (21). 
The results might be different if our data had been obtained af-
ter a longer follow-up period. Further study is needed to clarify 
the effects of beta blockers on the QOL of patients who have re-
ceived optimal revascularization.
  The smoking paradox was observed in the present study. 
Current smoking status was an independent predictor of signif-
icant improvement in angina-related QOL in patients with UA/
NSTEMI. Despite a controversy, apparent smoking paradox is 
now attributed to lower risk profile and more aggressive treat-
ment (22, 23). We suppose the reason why our result is a matter 
of quality of life, not a matter of such “hard” outcomes. Smok-
ing cessation after PCI could contribute to the improvement in 
health status. 
  The present study has several limitations. First of all, our re-
sults of patients with STEMI showing a better HRQOL outcome 
after PCI were based on the premise that patients with STEMI 
were treated optimally including timely PCI during the acute 
presentation. Our results cannot be applicable to patients with 
STEMI who did not receive appropriate treatment. In addition, 
as the study population consisted of patients who could answer 
questionnaires about HRQOL, our results cannot be extended 
to all ACS patients. The lower rates of adverse clinical events 
could be explained by such a context. The second is about the 
baseline health status. As ACS is a rapidly progressive disease, it 
is difficult to evaluate the past health status before the index 
event. Our results of the baseline HRQOL particularly for STE-
MI should be interpreted carefully. In addition, as HRQOL out-
comes even after critical treatment are inherently dependent 
on baseline health status, most of the patients with a high HR
QOL score at 30 days also had a higher baseline HRQOL. The 
30-day health status would be even more greatly dependent on 
the baseline health status and clinical characteristics rather 
than on revascularization therapy, therefore the HRQOL results 
should be interpreted as a complex of results of treatments and 
clinical factors. Thirdly, 30 days might be short for patients with 
ACS to attain full recovery of their general health. Re-evaluation 
after a sufficient period of time would provide more valuable 
information. Lastly, the missing of some important clinical in-
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formation such as angiographic data is a critical limitation. As 
the primary goal of this study is to investigate HRQOL status, 
we wholly focused to HRQOL data. That is why the minimum 
number of variables other than HRQOL was included at the 
stage of the study planning.
  In conclusion, compared with the patients with STEMI, the 
general health status of those with UA/NSTEMI was not good 
even after optimal PCI. Although PCI is an effective treatment 
for acute myocardial ischemia, its benefit in general health sta-
tus would not be sufficient. In addition to angina-specific ther-
apy, comprehensive supportive care would be needed to im-
prove the general health status of ACS survivors, which might 
improve long-term clinical outcome especially in patients with 
UA/NSTEMI. 
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