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Purpose: This study aimed to comprehensively evaluate Chinese coronary heart disease (CHD) patients’ health-related quality of life
(HRQoL) using various measures and explore influencing factors associated with HRQoL.
Methods: A cross-sectional study was conducted from April to September 2019 in the General Hospital of Tianjin Medical
University. A convenience sampling framework was used to successively recruit 316 inpatients with CHD. Two generic preference-
based instruments (EQ-5D-5L and 15D), a disease-specific instrument (Seattle Angina Questionnaire, SAQ), and the WHO-5 well-
being index (WHO-5) were administered. Tobit regression model and multiple linear regression were used for data analyses.
Results: A total of 305 patients (mean age was 62.9) with CHD participated in this study. The mean health state utility (HSU) scores
of EQ-5D-5L and 15D were 0.85 (SD=0.14) and 0.89 (SD=0.07), respectively. For EQ-5D-5L, pain/discomfort was the most
frequently reported, followed by anxiety/depression. As for 15D, discomfort and symptoms was the most severely impaired dimension.
For SAQ, more limitations were found in the domains of angina stability and disease perception. For WHO-5, the mean score was
16.93. Marital status, disease state and comorbidity were influencing factors associated with HRQoL, patient’s subjective well-being
had a positive impact on HRQoL.
Conclusion: To improve the HRQoL of CHD patients in China, more attention needs to be paid to unmarried and relapsed patients,
especially those with comorbidity of hypertension. Additionally, more social support and psychological counseling should be provided
to patients.
Keywords: coronary heart disease, health-related quality of life, subjective well-being, EQ-5D-5L, 15D, SAQ

Introduction
Coronary heart disease (CHD) is characterized by cholesterol-containing deposits in major heart blood vessels, which can
result in angina, shortness of breath, fatigue and myocardial infarction.1 It is a major public health problem worldwide
because it is one of the most common diseases. Together with stroke, it is responsible for the largest number of premature
cardiovascular diseases (CVDs) deaths.2 Although the CHD mortality rate has declined over the past two decades, the
number of life years lost to premature CHD deaths has increased in low- and middle-income countries.3,4 In China, it is
estimated that over 11 million people are living with CHD, and the figure is expected to increase steadily in the next few
decades.5 The mortality rate of CHD was 121.59 per 10 thousand people in urban areas and 130.14 per 10 thousand
people in rural areas of China in 20196 and continues to rise.7

Lower health-related quality of life (HRQoL) is often experienced post-cardiac events.8 Given the improvements in
treatment and preventive measures, patients have to contend with CHD symptoms such as chest pain and breathlessness,
as well as complex treatment regimens, which will give a far-reaching effect on their health related quality of life
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(HRQoL).9 HRQoL is a multidimensional concept, which refers to people’s capacity to perform daily activities (ie
functioning) in addition to their life perspective (ie well-being) and subjective management of their health condition.10 It
has gained attention as an important patient-reported outcome measure in recent years to inform patient-centered care,
clinical decision-making, and health policy or reimbursement decisions.11 In addition, HRQoL is also important in
predicting long-term prognosis, mortality, and coronary event recurrence.12 Furthermore, it has been proposed that
subjective well-being (SWB) which refers to a broad category of phenomena that includes emotional responses, domain
satisfactions, and global judgements of life satisfaction should be considered in quantifying people’s wellbeing.13 In view
of these, SWB could be another important index to the HRQoL for CHD patients.14

There were a large variety of generic and disease-specific instruments with proven validity and reliability have been
developed to assess HRQoL of CHD patients.15 Generic preference-based instruments can be used to measure health
state utility (HSU) scores which are applied to calculate quality-adjusted life years (QALYs) for cost-utility analyses.16

Disease-specific instruments focus on problems associated with individual disease states, patient groups or areas of
function.17 For example, the Seattle Angina Questionnaire (SAQ) is one of the most widely used disease-specific
instruments which is designed to explicitly quantify HRQoL associated with CHD.18,19

There have been several investigations of HRQoL in patients with CHD.20–22 However, only a few studies used
multiple HRQoL instruments to comprehensively measure the CHD patients’ HRQoL and subjective well-being.23,24

Moreover, most studies did not report health state utility scores of CHD patients at different clinical characteristics,
which play an important role in the cost-utility analysis. At present, some studies have assessed factors affecting CHD
in China, including age, education, alcohol consumption, diet and physical activity.25,26 Previous studies have high-
lighted the severity of CHD was related to HRQoL,27 however, most of the population was from rural areas, and little is
known about hospitalized patients. Therefore, this study aimed to comprehensively evaluate the HRQoL and subjective
well-being of CHD inpatients at different characteristics and to explore influencing factors associated with poor
HRQoL.

Materials and Methods
Study Design and Population
A cross-sectional survey was conducted in the General Hospital of Tianjin Medical University, China, from April to
September 2019. A convenience sampling framework was used to recruit all newly admitted patients with CHD in the
cardiology department. Patients who were diagnosed by medical examination with CHD and were more than 18 years old
were eligible to participate in this study. Exclusion criteria were those who were unable to understand the questionnaires,
with serious comorbidities (such as a malignant tumor), with a history of mental illness, or those who have hearing or
vision impairment and cannot answer questions. Written consent was obtained from all participants prior to entry into this
study. Ethical approval was obtained from the Ethics Review Board of the School of Health Care Management,
Shandong University (Reference No. ECSHCMSDU20191002), and the research adhered to the tenets of the
Declaration of Helsinki.

The study sample size was powered based on the health state utility of uncertainty around the estimates. The highest
standard deviation (σ) was assumed to be 0.17 in this study. The margin of error (ω) can be estimated with half of the
95% confidence interval (CI), the previous systematic review reported health utility value of cardiovascular disease
patients was 0.77 (95% CI = 0.75–0.79).28 Using Equation (1) with σ=0.17 and ω=0.02 gives an estimated sample size
for the survey of n=277 CHD patients.29 Furthermore, considering the rate of loss (10%), the total required theoretical
sample size was 308 participants.

n ¼
σ2

ω=1:96ð Þ
2 (1)

The patients were assured that even if they agreed to participate and signed informed consent, they still have the right to
withdraw from the study at any time and their privacy will be assured. After giving informed consent, the trained
investigators administered the survey via face-to-face interviews in a separate room.
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The questionnaire consisted of three sections. The first section included questions on demographics and socio-
economics status (gender, age, residence, educational level, occupation, marital status, and monthly income). The
clinical information included disease type, disease duration and comorbidities, which was filled by the patient’s
attending doctor. The third section was the measurement of HRQoL, including two generic preference-based instruments
(EQ-5D-5L and 15D), the disease-specific instrument (Seattle Angina Questionnaire, SAQ), and the WHO-5 Well-Being
Index (WHO-5).

HRQoL and Wellbeing Measurement
EQ-5D-5L is a generic, preference-based instrument for measuring HRQoL with five dimensions: mobility (MO), self-
care (SC), usual activities (UA), pain/discomfort (PD) and anxiety/depression (AD). Each dimension has five levels of
response (no problems, slight problems, moderate problems, severe problems and extreme problems), which generate
3125 health states. The Chinese version of EQ-5D-5L and the Chinese-specific scoring algorithm of EQ-5D-5L were
used in this study.30,31 The theoretical index score ranges from −0.391 to 1 (1= full health, 0= being dead), and a score
less than 0 represents a health status worse than death.

15D is a generic and multidimensional questionnaire for measuring HRQoL. It was originally developed in Finland
and contains 15 dimensions: mobility, vision, hearing, breathing, sleeping, eating, speech, excretion, usual activities,
mental function, discomfort and symptoms, depression, distress, vitality, and sexual activity. Each dimension is divided
into five ordinal levels, by which more or less the attribute is distinguished. The single index score (15D score), which
represents the overall HRQoL, is calculated by applying a set of population-based utility values to responses. The score
ranges from 0 to 1, where 1 represents full health, 0 represents death, and higher scores indicate better functioning and
HRQoL. The Chinese version of the 15D was used in this study and was scored using the Finnish tariff because the
Chinese tariff has not yet been available.32

SAQ is a commonly used disease-specific instrument for assessing symptoms and their impact on daily life with
CHD. It has 19 items which can be grouped into five domains: physical limitation (PL), angina stability (AS), angina
frequency (AF), treatment satisfaction (TS) and disease perception (DP). The SAQ is scored by assigning each response
an ordinal value, beginning with 1 for the response that implies the lowest level of functioning, and summing across
items within each of the five scales. Scale scores are then transformed to a 0–100 range by subtracting the lowest possible
score, dividing the range of the scale and multiplying by 100.33 A higher score on SAQ indicates a higher level of
functioning and better HRQoL.

WHO-5 is one of the most widely used generic questionnaires assessing subjective psychological well-being. It
consists of five positively items, which are related to positive mood, vitality and general interests. Each item is scored
from 5 (all of the time) to 0 (none of the time), and the raw scores theoretically range from 0 (absence of well-being) to
25 (maximal well-being). The respondent is asked to rate to what extent each of the 5 statements can apply to him or her
when considering the past two weeks. A total score of less than 13 indicates that the participant may be depressed.34

Statistical Analysis
Descriptive statistics were performed on participants’ characteristics and the distribution of HRQoL and wellbeing
scores. Frequencies and percentages were used for categorical variables, while means and standard deviations (SD) were
reported for continuous variables. Kolmogorov–Smirnov test was used to test the normality of the variable’s distribution.
When testing the differences in participants’ health-related quality of life and subject well-being among various sub-
groups, Student’s t-test or analysis of variance (ANOVA) was chosen when variables conformed to an approximately
normal distribution; otherwise, the Mann–Whitney U-test or Kruskal–Wallis test was used. In the study, the floor or
ceiling effect was considered to be present if more than 15% of respondents achieved the lowest or the highest possible
score, respectively.35

When studying the factors associated with HRQoL, we chose EQ-5D-5L HSU scores (Chinese tariff of 15D has not
yet been available) and SAQ scores as dependent variables. As the HSU scores of EQ-5D-5L were left-skewed with
a large proportion of respondents in full health, the Tobit regression model was used, whilst for SAQ scores, a multiple
linear regression was used to identify the significant independent predictors, respectively.
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Independent variables consist of socio-demographic and clinical characteristics of the participants, including gender
(male, female), age (30–54, 55–64, ≥65 years), residence (rural, urban), educational level (illiteracy or primary school,
secondary school, high school or technical secondary school, university degree and above), occupation (employed,
retired), marital status (married, unmarried), monthly income (<2000, 2000–4000, >4000), duration of CHD (≤0.5, 0.51–
1, >1 month), disease state (first episode, relapse), comorbidity (hypertension, diabetes, hyperlipidemia), and whether
participants could have depression according to the WHO-5 scores (<13, ≥13). Data were entered into Epidata 3.1 and
analyzed using SPSS 20.0 and STATA 15.0. A two-tailed P<0.05 was considered statistically significant.

Results
Participants’ Characteristics
A total of 316 participants were invited to participate in the study and among them, five participants refused to
participate. A further six participants who initially agreed to participate withdrew from the survey after completing socio-
demographic information. The characteristics of 305 participants who completed the survey were presented in Table 1.
The mean ± standard deviation (SD) age of participants was 62.9 ± 9.9 years, males and females were equally divided. Of
the participants, 88.2% completed secondary school and above education, most of them (88.9%) lived in the urban area,
94.4% were married, 70.5% were retired, and more than half of them had more than 4000 RMB (around US$620)
monthly income. Two-thirds (67.9%) of participants had unstable angina, the mean duration of CHD is 1.8±2.3 months,
and 57.0% of participants were in the first episode. Many participants had comorbidities: hypertension, diabetes, and
hyperlipidemia accounted for 63.9%, 31.8%, and 31.5%, respectively. There were 13.4% of participants who had
a WHO-5 score of less than 13, indicating that they may have depression.

Participants’ HRQoL and Subject Well-Being
The descriptive statistics of EQ-5D-5L, 15D, SAQ and WHO-5 scores for CHD patients were shown in Table 2. Between
the two generic, preference-based instruments, the mean HSU score of EQ-5D-5L was 0.85 (SD=0.14), while the HSU
score of 15D was 0.89 (SD=0.07). It can be seen that substantial ceiling effects in the EQ-5D-5L with 18.4% respondents
reported having full health. The SAQ had a mean score of 55.49 and no respondents reported having a full health state.
The WHO-5 well-being index had a mean score of 16.93 and only one participant reported the highest wellbeing.

The participants’ HRQoL scores and subject well-being by each characteristic were listed in Table 3. In the EQ-5D-
5L, the average score of employed (0.87) was significantly higher than that of retired (0.84). Participants who had lower
income, relapsed, comorbidities with hypertension scored lower compared to other groups (P<0.05). In the 15D, the
average score of females (0.88) was significantly lower than males (0.90). Participants who were older, retired, relapsed,
and comorbidities with hypertension scored lower compared to other groups in 15D and SAQ scores. The differences in
WHO-5 scores between different levels of these characteristics were not statistically significant.

Distribution of Self-Reported Health Problems of Participants
Self-reported health problems and HRQoL scores of participants were shown in Figures 1–4. For EQ-5D-5L (Figure 1),
pain/discomfort was the most frequently reported, followed by anxiety/depression. As for 15D (Figure 2), discomfort and
symptoms was the most impaired dimension among participants, followed by breathing. For SAQ (Figure 3), more
limitations were found in the domains of angina stability and disease perception. For WHO-5, 36.1% of participants
stated that they felt fresh and rested after waking up less than half of the time, which was the worst dimension (Figure 4).

Factors Associated with EQ-5D-5L HSU Scores and SAQ Scores
The results of multivariate analyses of the factors associated with HRQoL were shown in Table 4. For the EQ-5D-5L
HSU scores, married patients had a significantly higher mean EQ-5D score than those of unmarried, while for SAQ
scores, there was no significant statistical difference in marital status. Regarding clinical characteristics, patients who
experienced a relapse of CHD had significant lower HSU scores and SAQ scores (P<0.001 and P=0.006). Comorbidities
had a negative influence on HRQoL, where patients comorbidities with hypertension had lower HSU scores than those

https://doi.org/10.2147/PPA.S347681

DovePress

Patient Preference and Adherence 2022:16784

Dou et al Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Table 1 Participants’ Characteristics (n=305)

Characteristics N (%)

Socio-demographic
Gender
Male 154 (50.5)

Female 151 (49.5)
Age years (Mean ± SD) 62.9 ± 9.9

30–54 47 (15.4)

55–64 121 (39.7)
≥65 137 (44.9)

Residence
Rural area 34 (11.1)

Urban area 271 (88.9)

Educational level
Illiteracy or primary school 36 (11.8)

Secondary school 120 (39.3)

High school or technical secondary school 92 (30.2)
University degree and above 57 (18.7)

Occupation
Employeda 90 (29.5)
Retired 215 (70.5)

Marital status
Married 288 (94.4)
Unmarriedb 17 (5.6)

Monthly income (RMB)
<2000 25 (8.2)
2000–4000 113 (37.0)

>4000 167 (54.8)

Clinical characteristics
CHD type
Stable angina 76 (24.9)

Unstable angina 207 (67.9)
Remote myocardial infarction 6 (2.0)

Acute myocardial infarction 16 (5.2)

Duration of CHD (Mean ± SD) 1.8 ± 2.3
≤0.5 months 117 (38.4)

0.51–1 months 82 (26.9)

>1 months 106 (34.8)
Disease state
First episode 174 (57.0)

Relapse 131 (43.0)
Prevalence of comorbidities
Hypertension 195 (63.9)

Diabetes 97 (31.8)
Hyperlipidemia 96 (31.5)

Subjective well-being
WHO-5 scores <13 41 (13.4)
WHO-5 scores≥13 264 (86.6)

Notes: aEmployed includes working in public institutions and companies, civil
servants and freelancers. bUnmarried includes single, divorced, widowed and
separate.
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without comorbidities (P=0.030). Potential depression status (indicated by WHO-5 scores) was significantly associated
with EQ-5D-5L HSU and SAQ scores (P<0.001 and P<0.001). On the other hand, gender, age, educational level,
occupation, monthly income and duration of CHD were not significantly associated with EQ-5D-5L HSU scores and
SAQ scores.

Discussion
To our knowledge, this is the first comprehensive study evaluating the HRQoL of Chinese CHD inpatients using generic
preference-based, disease-specific, and subjective well-being instruments. The result indicated that among Chinese CHD
patients, pain/discomfort (EQ-5D-5L), discomfort and symptoms (15D) and angina stability (SAQ) were the most
frequently reported problems. The study also identified that marital status, disease state, comorbidity, and being
potentially depressive (according to WHO-S scores) were influencing factors that were significantly associated with
HRQoL.

The mean EQ-5D-5L score was 0.85 (SD=0.14), with a range of 0.17 to 1.00, which was slightly lower than those of
the general Chinese population.36 For CHD patients in China, previously reported health utility scores range from 0.75 to
0.914.25,37 A rural cohort study of Henan province in China reported a mean health utility score for CHD patients as
0.914, which was the highest HSU score of CHD patients in China at present.25 In an earlier cross-sectional study of
stable angina patients recruited from 4 hospitals showed that the mean health utility score was 0.75.37 When comparing
with relevant studies from other Asian countries, the mean EQ-5D index score was reported to be 0.82 among
Vietnamese patients with cardiovascular disease,40 which was similar to our findings. Outside Asia, a Danish study
compared utility values among different cardiovascular diseases and found that heart transplant patients had the highest
value (0.82), while arrhythmia patients had the lowest value (0.70).38 The study by Jrab et al reported a much lower mean
EQ-5D utility score of 0.392 in patients with angina in Jordan.39 There are a couple of notable reasons to explain the
difference between our study and the literature, in addition to the differences in participants’ characteristics (eg our
participants were hospitalized patients and most of them were older adults and with comorbidities). Previous Chinese
studies using EQ-5D-5L for CHD in Chinese populations were based on value sets from other countries and this
potentially introduces bias due to cultural and population discrepancies. For previous literature using the EQ-5D-3L, their
results could be less sensitive than the new EQ-5D-5L instrument we adopted in this study.

Consistent with what has been well documented that CHD has the primary impact on the physical function of
patients, our results also demonstrate that pain/discomfort was the most frequently reported problem in EQ-5D-5L
(66.9%) whilst in 15D, discomfort and symptoms was the most impaired dimension with a score of 0.69. SAQ scores
showed that patients experienced impaired disease-specific health status, especially in angina stability (23.11). Our
findings highlight the fact that angina is a common symptom in patients with CHD, along with chest pain, chest tightness,
fatigue or lowered mood. As reported in previous studies, discomfort in the chest due to CHD can significantly impact
HRQoL.41 Recent evidence suggested coronary microvascular endothelial dysfunction is associated with cardiovascular
events and can be an important mechanism for persistent chest pain in these patients.42 Furthermore, previous studies
showed that treatment of angina is associated with improvement in physical, mental and social domains of HRQoL.43 It
is therefore important to diagnose chest pain and other angina symptoms as well as to treat microvascular endothelial
dysfunction timely to improve HRQoL of CHD patients.

In the study, married patients reported better HRQoL, which is consistent with other research that conclude being
married is a protective factor for HRQoL in CHD patients.26,44 The available evidence indicates that the marital

Table 2 Descriptive Statistics of the Different Instruments

Instruments Theoretical Range Observed Range Mean (SD) Ceiling Effect (%) Floor Effect (%)

EQ-5D-5L −0.39, 1 0.17, 1 0.85 (0.14) 56 (18.4) 0 (0)
15D 0, 1 0.60, 1 0.89 (0.07) 22 (7.2) 0 (0)

SAQ 0, 100 27.59, 78.16 55.49 (10.57) 0 (0) 0 (0)

WHO-5 0, 25 5, 23 16.93 (3.51) 0 (0) 1 (0.3)
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Table 3 Participants’ Health-Related Quality of Life and Subject Well-Being

Subject Characteristics Health-Related Quality of Life Subject Well-Being

EQ-5D-5LMean (95%CI) P-value 15D Mean (95% CI) P-value SAQ Mean (95% CI) P-value WHO-5 Mean (95% CI) P-value

All 0.85 (0.83,0.86) 0.89 (0.88,0.90) 55.49 (54.30,56.68) 16.93 (16.53,17.32)

Gender 0.084a 0.041a 0.558c 0.079c

Male 0.86 (0.84,0.88) 0.90 (0.89,0.91) 55.95 (55.27,57.63) 17.31 (16.80,17.83)
Female 0.84 (0.81,0.86) 0.88 (0.87,0.89) 55.02 (53.31,56.73) 16.54 (15.94,17.14)

Age (years) 0.213b <0.001b 0.049d 0.958d

30–54 0.87 (0.84,0.90) 0.92 (0.90,0.94) 58.18 (55.03,61.33) 16.87 (15.81,17.93)
55–64 0.86 (0.83,0.88) 0.89 (0.88,0.91) 56.01 (54.21,57.81) 16.82 (16.15,17.48)

≥65 0.83 (0.80,0.86) 0.87 (0.86,0.88) 54.11 (52.27,55.94) 17.04 (16.48,17.61)

Residence 0.214a 0.513a 0.389c 0.375c

Rural area 0.86 (0.80,0.92) 0.88 (0.85,0.91) 56.69 (52.40,60.98) 17.18 (15.86,18.49)

Urban area 0.85 (0.83,0.86) 0.89 (0.88,0.90) 55.34 (54.10,56.58) 16.90 (16.48,17.31)

Educational level 0.943b 0.897b 0.983d 0.991d

Illiteracy or primary school 0.84 (0.79,0.90) 0.88 (0.86,0.91) 56.00 (52.14,59.86) 17.11 (15.95,18.27)

Secondary school 0.84 (0.82,0.87) 0.89 (0.87,0.90) 55.22 (53.30,57.14) 16.99 (16.36,17.63)

High school or technical secondary school 0.85 (0.83,0.88) 0.89 (0.87,0.90) 55.82 (53.57.58.07) 16.70 (15.94,17.45)
University degree and above 0.85 (0.82,0.89) 0.89 (0.87,0.91) 55.19 (52.63,57.76) 17.05 (16.16,17.95)

Occupation 0.018a 0.013a 0.013c 0.107c

Employed 0.87 (0.84,0.90) 0.90 (0.89,0.92) 57.51 (55.22,59.80) 17.32 (16.59,18.05)
Retired 0.84 (0.82,0.86) 0.88 (0.87,0.89) 54.64 (53.26,56.03) 16.76 (16.29,17.24)

Marital status 0.078a 0.180a 0.087c 0.502c

Married 0.85 (0.84,0.87) 0.89 (0.88,0.90) 55.75 (54.52,56.97) 16.96 (16.56,17.37)
Unmarried 0.77 (0.68,0.87) 0.87 (0.83,0.90) 51.12 (46.04,56.19) 16.35 (14.42,18.28)

Monthly income (RMB) 0.046b 0.101b 0.317d 0.326d

<2000 0.81 (0.74,0.88) 0.87 (0.84,0.90) 54.21 (48.89,59.53) 16.36 (14.53,18.19)
2000–4000 0.82 (0.80,0.85) 0.88 (0.87,0.90) 54.49 (52.57,56.41) 16.47 (15.76,17.18)

>4000 0.87 (0.85,0.89) 0.89 (0.88,0.91) 56.36 (54.77,57.94) 17.32 (16.85,17.80)
CHD type 0.085b 0.420b 0.213d 0.091d

Stable angina 0.85 (0.81,0.89) 0.90 (0.88,0.91) 56.79 (54.25,59.33) 16.82 (16.04,17.60)

Unstable angina 0.85 (0.83,0.86) 0.88 (0.87,0.89) 54.76 (53.34,56.18) 16.86 (16.37,17.34)
Remote myocardial infarction 0.96 (0.90,1.00) 0.91 (0.83,1.00) 61.11 (52.77,69.45) 19.67 (16.96,22.38)

Acute myocardial infarction 0.82 (0.74,0.90) 0.89 (0.85,0.92) 56.61 (50.62,62.60) 17.38 (15.54,19.21)
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Table 3 (Continued).

Subject Characteristics Health-Related Quality of Life Subject Well-Being

EQ-5D-5LMean (95%CI) P-value 15D Mean (95% CI) P-value SAQ Mean (95% CI) P-value WHO-5 Mean (95% CI) P-value

Duration of CHD 0.772b 0.161b 0.191d 0.697d

≤0.5 months 0.85 (0.83,0.88) 0.90 (0.88,0.91) 56.73 (54.63,58.84) 16.92 (16.30,17.55)
0.51–1 months 0.85 (0.82,0.88) 0.89 (0.87,0.91) 55.44 (53.31,57.57) 16.68 (15.86,17.51)

>1 months 0.84 (0.81,0.87) 0.88 (0.87,0.89) 54.15 (52.22,56.09) 17.12 (16.46,17.78)

Disease state 0.006a 0.007a 0.046c 0.377c

First episode 0.87 (0.85,0.89) 0.90 (0.89,0.91) 56.53 (55.05,58.02) 16.92 (16.36,17.48)

Relapse 0.82 (0.80,0.85) 0.88 (0.86,0.89) 54.10 (52.15,56.05) 16.94 (16.38,17.50)

Comorbidities with Hypertension 0.018a 0.026a 0.048c 0.127c

Yes 0.83 (0.81,0.85) 0.88 (0.87,0.89) 54.54 (53.03,56.04) 16.71 (16.20,17.23)

No 0.88 (0.86,0.90) 0.90 (0.89,0.92) 57.18 (55.25,59.11) 17.31 (16.69,17.93)

Comorbidities with Diabetes 0.903a 0.215a 0.383c 0.139c

Yes 0.84 (0.80,0.87) 0.88 (0.86,0.90) 54.92 (52.60,57.24) 16.55 (15.80,17.29)

No 0.85 (0.83,0.87) 0.89 (0.88,0.90) 55.75 (54.37,57.14) 17.11 (16.64,17.57)

Comorbidities with Hyperlipidemia 0.234a 0.453a 0.673c 0.443c

Yes 0.84 (0.81,0.87) 0.88 (0.87,0.90) 55.30 (53.26,57.34) 16.78 (16.07,17.49)

No 0.85 (0.83,0.87) 0.89 (0.88,0.90) 55.57 (54.10,57.05) 17.00 (16.52,17.48)

Notes: aMann–Whitney U-test, the statistic is Z. bKruskal–Wallis test, the statistic is x2. cStudent’s t-test, the statistic is t. dAnalysis of variance (ANOVA), the statistic is F. Bold p-values represent significant differences among subgroups.
Abbreviation: CI, confidence interval.
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relationship holds the greatest significance for health.45 There were several possible reasons. First, the marital relation-
ship becomes more salient to individuals later in life and that affects individual well-being.46,47 Second, poor marital
status was a key source of stress for individuals, which can undermine immune function48 and declines with age over
time, thus having stronger adverse effects on health.49 Third, marital stress would serve to activate and sustain
cardiovascular reactivity (eg, high blood pressure, elevated heart rate), and those persons with CHD may be more
vulnerable to this source of stress.50

The results indicate that CHD patients with a recurrence and long disease duration had impaired HRQoL. Disease
recurrence was extremely common as 40% of acute coronary syndrome survivors were readmitted to a hospital within 30
days of discharge51 and 20% experienced a repeat cardiac event within the first year.52 Previous studies confirmed that
prolonged disease duration increases the risk of cardiac arrest and aortic dissection in patients.53 In addition, patients who
live with heart failure or survive an acute coronary event may live for an extended period of time but often may be
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incapacitated,54 and relapsed patients may suffer from physical and social dysfunctions such as slurred speech and
reduced sensory sensitivity, which can make the patient’s HRQoL worse. Therefore, cardiac rehabilitation (CR) which
aims to improve multiple aspects of a patient’s life and includes several interventions is needed. Exercise-based CR is the
most widely recognised CR strategy,55 and a recent systematic review conducted that exercise-based CR could achieve
clinically meaningful improvements in physical performance, general health, and physical functioning in the short and
long term in contemporary acute coronary syndrome patients.56 To improve patients’ physical functioning, reduce
physical limitations, and regain previous abilities, the Chinese government has implemented national guidelines since
2020 to promote the use of cardiac rehabilitation in primary hospitals.57
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Figure 3 The scores of different domains in SAQ.
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Table 4 Tobit Regression Analysis and Multiple Linear Regression on the EQ-5D-5L HSU Scores and SAQ Scores

Factors EQ-5D-5L SAQ

Coefficient SE P-value Coefficient SE P-value

Gender (ref.: male)
Female −0.017 0.017 0.313 −0.150 1.143 0.896

Age (years) (ref.: 30–54)
55–64 0.016 0.030 0.602 −0.766 2.024 0.705
≥65 −0.001 0.033 0.982 −1.950 2.206 0.377

Educational level (ref.: illiteracy or primary school)
Secondary school −0.023 0.034 0.488 −1.444 2.243 0.520
High school or technical secondary school −0.017 0.035 0.623 −0.770 2.338 0.742

University degree and above −0.024 0.037 0.519 −1.619 2.454 0.510

Occupation (ref.: employed)
Retired −0.033 0.026 0.201 −1.228 1.722 0.476

Marital status (ref.: married)
Unmarried −0.085 0.040 0.034 −2.829 2.612 0.280

Monthly income (ref.: <2000)
2000–4000 0.037 0.035 0.294 2.570 2.461 0.297

>4000 0.066 0.035 0.063 2.827 2.460 0.252
Duration of CHD (ref.: ≤0.5 month)
0.51–1 0.006 0.022 0.781 −0.140 1.456 0.923

>1 −0.032 0.021 0.127 −3.209 1.359 0.019
Disease state (ref.: First episode)
Relapse −0.067 0.018 <0.001 −3.331 1.192 0.006

Comorbidities with Hypertension (ref.: Yes)
No 0.041 0.019 0.030 1.896 1.248 0.130

Comorbidities with Diabetes (ref.: Yes)
No −0.009 0.020 0.637 −0.266 1.295 0.838

Comorbidities with Hyperlipidemia (ref.: Yes)
No −0.005 0.019 0.782 −0.796 1.266 0.530

Subjective well-being (ref.: WHO-5 <13)
WHO-5 ≥13 0.158 0.025 <0.001 11.480 1.715 <0.001

Notes: Bold p-values represent significant relationship between the independent variable and dependent variable.
Abbreviation: SE, standard error.
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Comorbidity plays an important role in the variation of HRQoL. The findings of this study reveal that CHD patients
had a high prevalence of comorbid hypertension (63.9%), and patients with hypertension had lower HRQoL than those
without comorbidities, which is congruent with other studies in China.58 Hypertension is the leading modifiable risk
factor for cardiovascular disease, which represents the top cause of death in China.59 A nationwide survey shows that
23.2% (≈244.5 million individuals) of the Chinese adult population ≥18 years of age had hypertension.60 Previous studies
have found that for every 10 mmHg increase in blood pressure, the incidence of CHD will increase by about 30%.
Hypertension can promote the formation of coronary atherosclerosis and increase the oxygen consumption of the
myocardium, causing symptoms of angina.61 Many CHD patients do not pay much attention to hypertension in China
due to the lack of obvious signs and symptoms. Therefore, healthcare workers should be aware of the additional influence
of comorbidities on CHD patients’ HRQoL to design the treatment plan accordingly.

Better subjective well-being (ie when WHO-5≥13) was found to be positively associated with patients’ HRQoL.
There was growing evidence that subjective well-being and health are closely related, and positive psychological factors
are associated with a lower risk of CHD mortality.62–64 It was reported that positive subjective well-being may influence
health by buffering against the effects of stress and adjusting behaviour through the process of engagement and
disengagement.65 Other studies demonstrated that positive subjective well-being may indirectly affect heart disease via
health behaviours such as improved diet and increased physical activity66 or directly affect heart disease through
alterations in the neuroendocrine, cardiovascular, and inflammatory systems.67 These findings implicated that measuring
and monitoring the SWB of CHD patients is very important to improve their SWB and HRQoL.

This study has several limitations. First, participants were recruited at one tertiary hospital in Tianjin city, the results
were somewhat skewed because of the residence distribution of participants, which may not represent CHD patients in
mainland China as a whole. Second, this was a cross-sectional study, which can only suggest factors affecting the
HRQoL of patients with CHD and cannot provide evidence of causality. The multi-center longitudinal study is needed to
further explore the HRQoL of CHD patients in the future.

Conclusion
The study simultaneously applies generic and disease-specific HRQoL instruments to measure CHD patients’ HRQoL in
China. It showed that HRQoL in CHD patients was lower than that of the general population in China and was
significantly associated with patients’ marital status, disease state, comorbidity and subjective well-being. To improve
the HRQoL of CHD patients in China, more attention needs to be paid to unmarried and relapsed patients, especially
those with comorbidity of hypertension. Additionally, more social support and psychological counseling should be
provided to patients.

Abbreviations
CHD, coronary heart disease; CVD, cardiovascular disease; HRQoL, health-related quality of life; SWB, subjective well-
being; QALYs, quality-adjusted life years; SAQ, Seattle Angina Questionnaire; WHO-5, WHO-5 well-being index;
HSU, health state utility; CR, cardiac rehabilitation.
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