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Abstract

Background: Stable angina is one of the most common clinical types of coronary artery disease (CAD) and
associated with poor health-related quality of life (HRQL). However, few studies have evaluated the risk factors
associated with HRQL in patients with newly diagnosed stable angina.

Methods: A cross-sectional survey was conducted with 342 consecutive outpatients with newly diagnosed

stable angina from October 2017 to January 2018 at the Second Affiliated Hospital of Army Medical University,
Chongging, China. Eight dimensions of HRQL were evaluated via the 36-item Short-Form Health Survey, including
physical functioning, role limitation due to physical problems, bodily pain, general health, vitality, social functioning,
role limitation due to emotional problems, and mental health. Physical and mental component summaries were
calculated. Multiple stepwise regression was performed to determine the factors associated with HRQL.

Results: Patients who were older, were females, did not exercise, had lower educational levels, had lower monthly
incomes, had smoking/drinking habits, and had diabetes, hypertension, or hyperlipemia showed lower physical
HRQL scores, while those who were older with lower educational levels and lower monthly incomes showed lower
mental HRQL scores. The results of the multiple stepwise regression analyses showed that physical and mental
HRQL were positively correlated with exercise and monthly income and negatively associated with age. Patients
with monthly income 25000 Yuan showed higher HRQL scores than those with monthly income < 5000 Yuan.
Sleep quality and drinking were negatively associated with physical, but not mental HRQL.

Conclusions: Our findings indicated that exercise and personal income level, both modifiable factors, were
positively associated with physical and mental HRQL. These findings could have implications for clinical suggestions
and strategies to improve HRQL in patients with stable angina.
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Background

Coronary artery disease (CAD) is the most common
clinical type of cardiovascular disease, and the leading
cause of morbidity and disability worldwide [1, 2]. Be-
cause of considerable advances in the treatment and
management of CAD in recent decades, the number of
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CAD patients in low- and middle-income countries
continues to increase [3, 4]. Moreover, some research
has shown that patients with CAD exhibited poor
health-related quality of life (HRQL) [5, 6], which is an
important indicator in evaluating patient-centered health
outcomes, the impact of disease burden, and the effect-
iveness of treatment interventions. Nevertheless, evi-
dence regarding factors associated with HRQL in CAD
patients using outpatient services is lacking, particularly
with respect to common factors in daily life.

© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to

the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.


http://crossmark.crossref.org/dialog/?doi=10.1186/s40779-019-0226-5&domain=pdf
http://orcid.org/0000-0001-5141-4973
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:zhoulaixin@sina.com

Wang et al. Military Medical Research (2019) 6:36

HRQL is a self-reported outcome of individual health
and well-being, including subjective symptoms, general
health, functional status, and satisfaction with life [7, 8].
Based on the notion that health is more than the ab-
sence of disease, HRQL evaluation has become a major
public health topic over recent decades. According to
the latest research, age, chronic disease, health services,
medical insurance, education, economic status, and
physical exercise are the main factors influencing HRQL
in the general population; in particular, age and disease
are independent risk factors [9, 10]. However, the factors
that influence HRQL in CAD outpatients and the
consistency of these factors between physical and mental
HRQL remain unclear.

Therefore, the current study aimed to assess the associa-
tions between these factors and HRQL and explore pre-
dictive relationships in CAD outpatients. The findings
could provide valuable evidence for medical decision-
making in the development of strategies to improve
HRQL in CAD outpatients.

Methods

Ethics statement

The study protocol was approved by the ethics commit-
tee on human experimentation at the Hospital of Army
Medical University, Chongqing, China (NO: 2018-
YDO078-01) and conformed to the standards established
by the Declaration of Helsinki. All participants read and
signed the consent form.

Study design and sample

We conducted a cross-sectional survey between October
2017 and January 2018, with 342 consecutive outpatients
with stable angina from the outpatient Department of
Cardiology at the Second Affiliated Hospital of Army
Medical University, Chongqing, China. According to a
previous definition [11, 12], patients with chronic stable
angina and/or ischemia, as demonstrated via stress tests,
exhibited stenosis of any diameter greater than 70% in at
least one epicardial vessel. The exclusion criteria
included lesions in the left main coronary artery; multi-
vessel disease; acute coronary syndrome; and previous
myocardial infarction, percutaneous coronary interven-
tion, or coronary artery bypass grafting. Participants with
serious comorbid illnesses, such as immunological dis-
eases, cognitive impairment, renal failure requiring
hemodialysis and cancer, and those who could not
understand the questionnaire sufficiently were also ex-
cluded from the study.

The sample size was predetermined, and the statistical
power was calculated by using the PASS software, ver-
sion 11 (NCSS, LLC, Kaysville, UT, USA), which sug-
gested that 342 consecutive outpatients would provide
more than 80% power for the present study.
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Participants’ basic characteristics

The following general characteristics were recorded and
categorized: age (<45, 46—60, or > 60 years), gender (male
or female), body mass index (BMI; normal: 18.5-23.9 kg/
m? overweight: 24.0-27.9 kg/m? obese: >28.0kg/m?),
educational level (bachelor’s degree or lower, or master’s
degree or higher), monthly income (<5000 or>5000
Yuan), marital status (married, unmarried, or divorced),
smoking (yes or no), drinking (yes or no), exercise (never,
once per week, or twice per week or more), work/rest
cycle (regular or irregular), sleep quality (good or poor),
diabetes (fasting blood glucose>126 mg/ml or 7 mmol/L,
or use of a specific pharmacological treatment), hyperten-
sion (systolic blood pressure of >140 mmHg, diastolic
blood pressure of 290 mmHg, or treatment for hyperten-
sion), hyperlipemia (total cholesterol =240 mg/dl or 6.2
mmol/L, or use of lipid-lowering drugs). We defined poor
sleep quality as follows: insomnia, < 5 h sleep per night or
use of sleeping medication. Responses regarding chronic
disease (excluding diabetes, hypertension and hyperlip-
emia) were limited to yes or no.

HRQL measurement

We distributed the scales to the selected population in
the outpatient department, asked them to fill it out
under the guidance of the research assistant and then
analyzed the data after recycling. The 36-Item Short
Form health survey (SF-36; Mandarin version), which
has been identified as a reliable and valid measurement
tool for HRQL (Cronbach’s alpha ranging from 0.75 to
0.90), was used to assess physical and mental HRQL [13,
14]. The SF-36 includes 36 items and assesses eight di-
mensions of HRQL including physical functioning (PF),
role-physical (RP), bodily pain (BP), general health (GH),
vitality (VT), social functioning (SF), role limitation due
to emotional problems (RE), and mental health (MH).
The physical component summary (PCS) is calculated as
the sum of PF, RP, BP, and GH scores, and the mental
component summary (MCS) is calculated as the sum of
VT, SF, RE, and MH scores. Higher scores, which indi-
cate better health, are calculated and transformed into a
value ranging from 0 to 100 [15, 16].

Statistical analysis

We used SPSS 18.0 (SPSS Inc., Chicago, IL, USA) to
perform two-sample ¢ tests, one-way ANOVAs, or
Kruskal-Wallis H tests as appropriate, and multivariate
stepwise regression was performed to evaluate the
factors influencing HRQL. In addition, we performed ¢
tests and ANOVAs to evaluate the distribution of HRQL
for the categorical variables. We also performed Pearson’s
correlation analysis to assess correlations between HRQL
scores and continuous variables. Collinearity between two
variables was considered to exist when the correlation
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[tem n (%) PF (score) RP (score) BP (score) GH (score) PCS (score)
Gender

Male 209 (61.1) 471 £367 50.0 + 338 62.8 + 253 491 +187 523+ 183

Female 133 (389) 367 +27.2° 4234336 590 + 245 488 + 168 467 £179
Age (years)

<45 84 (24.6) 592 + 295 60.1 + 326 682 + 229 544 + 209 60.5 + 17.0

46-60 129 (37.7) 427302 491 4337 613+ 255 504+ 17.1 509 + 185

> 60 129 (37.7) 329 + 2987 365 +31.77 570+ 251 440+ 153" 426+ 154"
BMI (kg/m?)

<23.9 (Normal) 173 (506) 420+ 303 451 +328 60.0 + 26.8 477 187 487 + 190

24.0-27.9 (Overweight) 138 (40.4) 444 + 292 472 351 65.3 + 23.1 503+ 17.8 518+ 17.9

> 280 (Obese) 31(9.1) 427 +30.1 573 +333 51.7 + 201" 50.1 + 136 50.5 + 160
Educational level

Bachelor's degree or lower 301 (88.0) 414 + 288 444 + 340 60.0 + 25.1 481+ 173 485+ 175

Master's degree or higher 41 (120) 549 + 342" 66.0 + 346" 712+ 226 553 + 214" 619 +17.1"
Monthly income (Yuan)

<5000 290 (84.8) 405 + 29,1 436+ 337 60.1 + 255 485+ 178 482 + 1811

> 5000 52 (15.2) 575+ 299 663 +27.7° 683+ 215 519+ 186 610+ 155
Marital status

Married 274 (80.1) 431 +292 490 + 335 614+ 255 479 + 1811 504 + 182

Unmarried/Divorced 68 (19.9) 4294322 389 + 334 613 + 232 533+ 168" 491 + 188
Smoking

No 120 (35.1) 495 + 2811 554 + 309 624 + 222 506 + 17.6 545+ 164

Yes 222 (64.9) 396 +30.1° 425+ 345 60.8 + 265 481 181 477 £189"
Drinking

No 130 (38.0) 498 279 552 + 326 62.5 + 235 521+ 176 549+ 17.0

Yes 212 (62.0) 389 +302° 420+337 60.6 + 260 4714179 472 +185
Exercise

Never 132 (386) 356 + 29.2 343 + 306 584 + 264 449 + 163 436 + 168

Once per week 93 (27.2) 491 + 292" 594 + 326 63.0 = 23.1 518+ 186 558 + 174

Twice per week or more 117 (34.2) 4554312 516+ 337 634 + 248 513+ 184 529 + 185
Work/Rest cycle

Regular 121 (354) 417 £ 280 460 + 340 62.0 + 254 494 +179 498 + 1811

Irregular 221 (64.6) 438+ 307 476+ 338 61.0 + 249 488 + 180 503 + 184
Sleep quality

Good 108 (31.6) 492 + 309 540 + 352 67.1 + 229 524+ 206 557 + 187

Poor 234 (684) 402 + 289" 438 +328 587 + 256 474+ 164 4754176
Diabetes

No 302 (883) 441 +307 483 + 343 618 + 248 495+ 179 509 + 184

Yes 40 (11.7) 355+ 207 375+ 290 58.1 + 26.9 448+ 176 440+ 163"
Hypertension

No 232 (67.8) 442 +309 470+ 347 64.5 + 243 510+ 189 517 + 186

Yes 110 (32.2) 406 + 273 472 + 321 546 + 254 448 + 149" 468+ 174
Hyperlipemia

No 287 (839) 428+ 303 481 + 345 62.5 + 249 50.1 + 183 509 + 187
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Table 1 PF, RP, BP, GH, and PCS scores based on the characteristics of patients with newly diagnosed stable angina (Continued)

[tem n (%) PF (score)

RP (score)

BP (score) GH (score) PCS (score)

Yes 55 (16.1) 446 £ 27.1

415+ 298

552 + 253 429 + 143" 46.1 + 156

“P < 0.05 vs the first row in the same category; *P < 0.05 vs the second row in the same category; PF Physical functioning, RP Role-physical, BP Bodily pain, GH
General health, PCS Physical component summary, SD Standard deviation, BMI Body mass index

coefficient for the relationship between the variables was
P> 0.50. No collinear variables were identified, and multi-
variate stepwise regression was conducted using HRQL
clusters as dependent variables and basic characteristics as
independent variables. Data are expressed as the means +
standard deviations (SD), and the significance level was set
at P<0.05.

Results

Basic characteristics

Data were obtained from 342 outpatients with stable an-
gina. The participants’ basic characteristics are shown in
Table 1. The age of the participants ranged from 30 to
65 years. There were 209 (61.1%) males and 133 (38.9%)
females. Of the 342 participants, 173 (50.6%) participants
had a normal BMI, 138 (40.4%) participants were over-
weight, and 31 (9.1%) participants were obese; 41
(12.0%) participants had a master or higher degree, and
301 (88.0%) participants had a bachelor’s or lower de-
gree. The monthly income of 290 (84.8%) participants
was lower than 5000 Yuan; 52 (15.2%) participants
earned more than 5000 Yuan every month. Regarding
participant marital status, 274 (80.1%) participants were
married, and 68 (19.9%) participants were single or di-
vorced. 222 (64.9%) participants were smokers, and 212
(62.0%) participants were drinkers. With respect to their
exercising habits, 132 (38.6%) participants never exer-
cised, 93 (27.2%) participants exercised once per week,
and 117 (34.2%) participants exercised twice or more per
week. 121 (35.4%) participants had a regular work/rest
cycle, whereas the rest had an irregular cycle, and 108
(31.6%) participants had good sleep quality, while the
rest did not. Forty (11.7%) participants had diabetes, 110
(32.2%) participants had hypertension, and 55 (16.1%)
participants had hyperlipemia.

Physical and mental HRQL

The results regarding physical HRQL are shown in
Table 1. There were gender differences in PF, RP, and
PCS scores, and men displayed higher scores relative to
those of women. PF, RP, BP, GH, and PCS scores
decreased significantly with age, particularly in those
aged > 60 years. Outpatients with a master’s degree or
higher exhibited higher PF, RP, BP, GH, and PCS scores
relative to those observed in participants with a bache-
lor’s degree or lower. Regarding monthly income, partic-
ipants who earned >5000 Yuan showed higher PF, RP,

BP, and PCS scores relative to those observed for partici-
pants who earned <5000 Yuan. Married participants’ RP
scores were higher, and their GH scores were lower,
relative to those observed in unmarried participants.
Drinkers’ PF, RP, GH and PCS scores were lower relative
to those of non-drinkers, and smokers’ PF, RP, and PCS
scores were lower relative to those of nonsmokers. Fur-
thermore, participants who exercised regularly showed
higher PF, RP, GH, and PCS relative to those observed in
participants who never exercised, but these scores were
higher in those who exercised once per week higher than
those who exercised twice per week. Participants who re-
ported poor sleep showed lower PF, RP, BP, GH, and PCS
scores relative to those observed in participants who re-
ported good sleep. Participants with diabetes exhibited
lower PF, RP and PCS scores relative to those observed in
participants without diabetes, and participants with hyper-
tension or hyperlipemia displayed lower BP, GH, and PCS
relative to those observed in participants without these ill-
nesses. No significant differences were observed according
to BMI or work/rest cycle.

Mental HRQL results are shown in Table 2. There was
a gender difference in VT scores, with men displaying
higher scores relative to those of women. VT, SF, RE,
and MCS scores decreased significantly with age, par-
ticularly in participants aged > 60 years. Regarding edu-
cational level, participants with a master’'s degree or
higher showed higher VT, MH, and MCS scores relative
to those observed in participants with a bachelor’s de-
gree or lower. VT, SF, MH, and MCS scores observed
for participants who earned >5000 Yuan were higher
relative to those observed in participants who earned <
5000 Yuan. The smokers’ VI and MH scores were lower
relative to those observed in nonsmokers, and the
drinkers’” VT scores were lower relative to those ob-
served in non-drinkers. Furthermore, relative to those
observed in participants who never exercised, partici-
pants who exercised once per week displayed higher VT
and MH scores, and participants who exercised at least
twice per week exhibited higher VT and RE scores. Par-
ticipants who reported poor sleep showed lower VT
sores relative to those observed in participants who re-
ported good sleep. Participants with hypertension dis-
played lower SF scores relative to those observed in
participants without these illnesses. No significant differ-
ences were observed according to BMI, marital status,
work/rest cycle, diabetes, or hyperlipemia.
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[tem n (%) VT (score) SF (score) RE (score) MH (score) MCS (score)
Gender

Male 209 (61.1) 483+ 199 66.5 + 188 715 + 271 509 + 176 616+ 137

Female 133 (38.9) 435+ 201 64.7 + 217 67.7 +313 599 + 187 589 + 14.1
Age (years)

<45 84 (24.6) 519 + 205 69.5 + 174 755 + 257 588 + 184 639 + 134

46-60 129 (37.7) 479+ 205 670+ 205 709 + 293 61.1 + 18,1 61.7 +14.1

> 60 129 (37.7) 414 +183" 622+ 205 656 + 297" 593+ 17.7 57.1 133"
BMI (kg/m?)

<23.9 (Normal) 173 (506) 451 + 208 65.1 + 205 678+ 31.1 589 + 186 592 + 147

24.0-27.9 (Overweight) 138 (40.4) 480 + 199 685 + 188 735 + 261 62.5+ 174 63.1 + 122

> 280 (Obese) 31 (9.1) 469 + 165 57.7 + 19.8* 66.9 + 264 536 + 155 56.3 + 142
Educational level

Bachelor's degree or lower 301 (88.0) 456 + 19.8 65.1 +20.2 69.5 + 289 59.2 + 182 509 + 138

Master's degree or higher 41 (120) 528+ 214 707 £179 734+ 282 647 + 163 654 + 132"
Monthly income (Yuan)

<5000 290 (84.8) 448 + 20,1 648 + 205 69.3 + 295 59.1 + 186 595 + 139

> 5000 52 (15.2) 556+ 174" 714+ 155" 737 + 245 644+ 137 663+ 121
Marital status

Married 274 (80.1) 468 + 192 66.1 + 196 70.2 + 283 594+ 17.7 60.6 + 13.9

Unmarried/Divorced 68 (19.9) 452 + 233 647 216 69.1 +312 617 £19.1 602 + 138
Smoking

No 120 (35.1) 514+ 168 639+ 17.2 714+ 250 570+ 169 609 + 124

Yes 222 (64.9) 4384212 668 + 213 69.3 + 30.7 615+ 184 60.3 + 145
Drinking

No 130 (380) 517 +18.1 645+ 179 733+ 252 578+ 167 618+ 128

Yes 212 (62.0) 433+ 206 66.6 + 212 680 + 30.7 612+ 187 59.7 + 144
Exercise

Never 132 (386) 414+ 215 66.7 + 232 64.5 + 320 614+ 189 585+ 155

Once per week 93 (27.2) 512+ 166 66.7 + 165 7224272 553+ 152 6124123

Twice per week or more 117 (34.2) 484 + 198" 646 + 186 744 + 253" 618 + 185 623+ 129
Work/rest cycle

Regular 121 (354) 460 + 204 660 + 193 69.8 + 29.8 609 + 17.7 60.7 + 136

Iregular 221 (64.6) 467 + 199 65.7 + 204 70.1 + 283 593 + 182 60.5 + 140
Sleep quality

Good 108 (31.6) 50.8 + 187 680+ 17.7 705 + 290 595+ 158 622 + 133

Poor 234 (68.4) 444 + 204 64.8 + 209 69.8 + 288 60.0 + 190 597 +14.1
Diabetes

No 302 (88.3) 469 + 20,1 66.5 + 194 708 + 285 599 + 17.7 610+ 135

Yes 40 (11.7) 433+ 196 60.6 + 235 64.2 + 306 599 + 205 570+ 159
Hypertension

No 232 (67.8) 466 + 205 682+ 193 69.7 + 294 605 +17.7 612+ 137

Yes 110 (322) 461 +192 60.7 + 206 70.7 + 276 585+ 187 590 + 14.2
Hyperlipemia

No 287 (83.9) 469 + 207 66.0 + 205 69.2 + 292 597 + 182 604 + 14.2
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Table 2 VT, SF, RE, MH, and MCS scores according to the characteristics of patients with newly diagnosed stable angina (Continued)

[tem n (%) VT (score)

SF (score)

RE (score) MH (score) MCS (score)

Yes 55 (16.1) 443 £ 168

649 £ 170

742 263 61.0+ 172 61.1 121

“P < 0.05 vs the first row in the same category; *P < 0.05 vs the second row in the same category; VT Vitality, SF Social functioning, RE Role limitation due to
emotional problems, MH Mental health, MCS Mental component summary, SD Standard deviation, BMI Body mass index

Factors associated with physical and mental HRQL

Multivariate stepwise regression was performed to identify
the potential factors that might be independently associ-
ated with HRQL. Among the eight SF-36 dimensions, the
scores for PF, RP, BP and GH were summarized into the
PCS, which represented the global physical HRQL score.
The scores for VT, SF, RE and MH were summarized into
the MCS, which represented the global mental HRQL.
PCS and MCS were used as the dependent variables, and
the risk factors in Tables 1 and 2 were used as independ-
ent variables. The results of the stepwise multiple regres-
sion analysis showed that the PCS scores were negatively
associated with age, sleep quality, and drinking but
positively associated with exercise and monthly income
(Table 3). Moreover, the MCS scores were also positively
associated with exercise and monthly income, but they
were only negatively associated with age (Table 4).

Discussion
Improvement in HRQL for patients with CAD is always
valuable and beneficial. It is worthwhile to understand
which factors can affect the outcomes of HRQL and
how these factors can be used to optimize CAD inter-
ventions. Our present study involving outpatients with
stable angina demonstrated that physical HRQL was
positively associated with exercise and monthly income
and negatively associated with age, sleep quality, and
drinking, while mental HRQL was positively associated
with monthly income and exercise and negatively associ-
ated with age. Our findings suggested that patients with
stable angina who perform moderate exercise and have a
higher income level could benefit more in HRQL, al-
though aging cannot be postponed.

The disease burden of CAD is usually evaluated by
measuring HRQL, and the results of a longitudinal
cohort study showed that approximately 26% of CAD

Table 3 Stepwise regression predicting PCS scores

Variables Physical Component Summary (PCS)

Step 1 (3) Step 2 (B) Step 3 (B) Step 4 (B) Step 5 (B)
Age -0524"  —0518"  —0479" 0456~ —0430"
Exercise 45697 4342 40457 41337
Monthly 73797 78447 74177
Income
Sleep quality -5701"  —5725"
Drinking —4678"

patients experienced a significant reduction in HRQL
over a 5-year period [17, 18]. Moreover, the framework
developed by the International Classification of Func-
tioning, Disability and Health demonstrated that reduc-
tions in HRQL in CAD patients involve not only
physical symptoms with activity limitations but also so-
cial support, participation, and personal perception [19,
20]. Angina is the initial clinical manifestation in 25 to
50% of all CAD patients [21, 22] and has been associated
with poor HRQL and depressive symptoms; individuals
with angina exhibit higher scores for pain or worry
relative to those observed in individuals without angina
[23-26]. Furthermore, reduced HRQL has been associ-
ated with poor prognosis in CAD patients [27, 28].
Therefore, exploration of risk factors affecting HRQL
scores in patients with newly diagnosed stable angina is
of great importance. However, to our knowledge, the
disease burden and risk factors for newly diagnosed
stable angina, as evaluated via HRQL, have not been ex-
amined comprehensively.

The current results showed that physical and mental
HRQL were positively associated with exercise and
monthly income and negatively associated with age.
Among these factors, monthly income was the strongest
factor associated with not only physical HRQL but also
mental HRQL, and patients with a monthly income
>5000 Yuan showed higher HRQL scores than those of
patients with a monthly income <5000 Yuan. Indeed,
personal or family income level has been previously as-
sociated with reduced HRQL in some chronic medical
conditions and cardiovascular diseases [29-32]. Patients
with lower income may have a limited ability to obtain
effective treatments, which may improve their clinical
outcomes. Such conditions may ultimately result in poor
HRQL. Moreover, we also found that patients who exer-
cised at least once a week had higher physical and men-
tal HRQL scores than patients who never exercised, and
the stepwise regression also showed that exercise was
positively associated with physical and mental HRQL.

Table 4 Stepwise regression predicting the MCS scores

Variables Mental Component Summary (MCS)

Step 1 (B) Step 2 (B) Step 3 (B)
Age —-0.224" -0.199" -0.198"
Monthly income 4840 4534
Exercise 3556

"P<0.05,"P <001

"P<0.05, "P<0.01
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These findings are consistent with those of a previous
study indicating that poor HRQL was associated with
greater fatigue and decreased exercise capacity, inde-
pendent of mental distress and CAD severity, in CAD
patients undergoing rehabilitation [33]. Another study
revealed that both age and household income were asso-
ciated with HRQL; however, gender, perceived social
support, history of angina, and dyslipidemia were identi-
fied as risk factors [34, 35]. This partial inconsistency
could be attributed to differences between the partici-
pants. Previous studies reported that comorbid condi-
tions (i.e., heart failure and peripheral artery disease), the
frequency with which patients visited family physicians,
and educational level were significant predictors of
HRQL in CAD patients [5]. Factors such as heart failure,
peripheral artery disease, and the frequency with which
participants visited family physicians were not included
in the current study; however, comorbid conditions (i.e.,
diabetes, hypertension, and hyperlipemia) and educa-
tional level were not identified as risk factors for poor
HRQL in patients with stable angina. Furthermore, sleep
quality and drinking were negatively associated with
physical, but not mental HRQL, which is consistent with
previous results [36].

Our present findings made us think about the possible
interventions for the improvement of HRQL in this type
of patient in practice. Although age, which was unmodi-
fiable, was also a significant factor associated with poor
HRQL, other factors identified in our present study
could be modified to improve the HRQL as well as the
patient-centered clinical outcomes. Doing exercises
seemed to be the most feasible and economical method
to improve both physical and mental HRQL. Addition-
ally, we can also improve the quality of physical life by
improving sleep quality and increasing average income.
Moreover, the government should be under an obliga-
tion to increase average income in the general
population.

Limitations

This study was subject to some limitations. For example,
the cross-sectional study design did not allow inference
of causal relationships between variables. Furthermore,
the use of self-reported assessments could have led to
bias in the data analysis, although the reliability and val-
idity of the SF-36 have been evaluated extensively. More-
over, because the study sample included only one type
of participant, caution should be exercised in generaliz-
ing the results to the general population.

Conclusions

This study showed that physical health status was associ-
ated with age, sleep quality, exercise habits, and monthly
income, while mental health status was associated with
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age, exercise, and monthly income in outpatients with
newly diagnosed stable angina. Higher monthly income
was associated with higher physical and mental HRQL
scores, while regular exercise was related to higher PCS
scores. These findings are important in planning strat-
egies to improve physical and mental health in cardio-
vascular medicine outpatients. Future research should
involve a large survey with random samples of outpa-
tients with newly diagnosed stable angina worldwide.
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