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Objective: Coronary heart disease (CHD) is a common and frequent disease with a long and incurable course, and the quality of life 
of patients is severely reduced. This study was to develop and validate a quality of life scale for patients with CHD based on the 
Chinese context.
Methods: The scale QLICD-CHD (V2.0) was developed based on the QLICD-CHD (V1.0), using a programmed decision 
procedures. Based on the data measuring QoL 3 times before and after treatments from 189 patients with CHD, the psychometric 
properties of the scale were evaluated with respect to validity, reliability and responsiveness employing correlation analysis, multi-trait 
scaling analysis, structural equation modeling, t-test and also G-study and D-study of generalizability theory analysis. The SF-36 scale 
was used as the criterion to evaluate the criterion-related validity. Paired t tests were conducted to evaluate the responsiveness on each 
domain/facet as well as the total of the scale, with Standardized Response Mean (SRM) being calculated.
Results: The QLICD-CHD (V2.0) has been developed with 42 items in 4 domains. The Cronbach’s α of the general module, the 
specific module and the total scale were 0.91, 0.92 and 0.91 respectively. The overall score and the test-retest reliability coefficients in 
all domains are higher than 0.60, except for the specific module. Correlation and factor analysis confirmed good construct validity and 
criterion-related validity. After treatments, the overall score and score of all domains have statistically significant changes (P<0.01). 
The SRM of domain-level score ranges from 0.27 to 0.50. Generalizability Theory further confirm the reliability of the scale through 
more accurate variance component studies.
Conclusion: The QLICD-CHD (V2.0) could be used as a useful instrument in assessing QoL for patients with CHD, with good 
psychometric properties.
Keywords: quality of life, classical test theory, standardized response mean, psychometric properties, generalizability theory

Introduction
Coronary heart disease (CHD) is a chronic condition characterized by myocardial dysfunction and/or organic lesions 
caused by narrowing of the coronary arteries and insufficient blood supply.1 According to the latest statistics, CHD is the 
leading single cause of mortality and Disability Adjusted Life Year (DALY) lost worldwide. A large proportion of this 
burden occurs in low- and middle-income countries. It is responsible for nearly 7 million deaths and 129 million DALYs 
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annually and represents a significant global economic burden.2 In recent decades, with the improvement of people’s 
living standards, the accelerated pace of life and the aggravation of social pressure, the morbidity and mortality of CHD 
in China have shown a rapidly increasing trend.3 At present, CHD is the fastest rising cause of death among Chinese 
residents and is the disease with the highest rate of death and disability in China.4,5 The pathogenesis of CHD is complex 
and difficult to cure, patients often need to endure long-term pain and need to be strictly supervised by doctors, patients 
are usually difficult to have a high quality of life(QoL), so to improve the QoL of patients with CHD has also become the 
primary goal of researchers and doctors.6,7

Tools for assessing health needs and QoL are increasingly being developed to assess specific areas and levels of need 
within defined time frames as a means of improving the QoL and programs of care for patients, particularly in the area of 
chronic diseases such as cancer8,9 and cardiovascular disease.10

Quality of life in patients with coronary artery disease is usually assessed using generic and specific scales. The main 
generic scales are SF-36, sickness impact profile (SIP), Nottingham health profile (NHP), the EuroQoL-5 dimensions 
(EQ-5D),11 World Health Organization Quality of Life −100 scale (WHOQOL-100), WHOQOL-BREF, and so on. 
Generic scales only take into account certain symptoms of chronic diseases and are unable to comprehensively assess the 
impact of a specific disease on an individual, while specific scales are more sensitive and precise for a particular disease 
or symptom, and have a higher accuracy in the assessment of QoL. The main specific scales currently applied to CHD 
include: Seattle Angina Questionnaire(SAQ),12 Myocardial Infarction Dimensional Assessment Scale(MIDAS),13 

Quality of Life after Myocardial Infarction(QLMI),14 Angina Pectoris Quality of Life Questionnaire(APQLQ), 
Chronic Heart Failure Questionnaire(CHQ),15 Coronary Revascularization Outcome Questionnaire(CROQ), Cardiac 
Health Profile(CHP), Cardiovascular Limitations and Symptoms Profile(CLASP), etc.16

Due to the influence of differences in culture and customs on the sensitivity and specificity of QoL scales, Wan 
et al17 developed the first version of the QoL Instruments for Chronic Disease (QLICD) based on China’s national 
conditions, including the QoL Instrument for CHD (QLICD-CHD) (V1.0),17 which has been put into wide use. 
However, the QLICD-CHD (V1.0) has also revealed some problems during its subsequent use. With the improvement 
of medical care, the items in the specific module are gradually not applicable to the primary needs of patients with 
CHD at this stage, and some of the items show low responsiveness. Secondly, the structure of the scale needs to be 
adjusted, and the descriptions of the items should be streamlined as much as possible, and the number of items should 
be reduced as much as possible while ensuring sufficient information, so as to improve the efficiency of the survey and 
the response rate of the patients.

In response to the limitations of version 1.0, Professor Wan’s team began to develop version 2.0 of the QLICD in 
2008 based on the modular approach, which is the combination of the general module (QLICD-GM) and specific 
modules.18 Up to now, 34 common chronic disease QoL scales under this system have been developed including QLICD- 
CHD (V2.0). The purpose of this study was to develop and validate CHD-specific scale QLICD-CHD (V2.0) based on 
combination of classical test theory(CTT) and generalizability theory(GT).

Methods
Patients
The study was based on inpatients with the clinical diagnosis of CHD and pathological examination diagnosis at the 
Affiliated Hospital of Guangdong Medical University. The inclusion and exclusion criteria were as following:

Inclusion criteria: (1) Patients who meet the latest diagnostic criteria for CHD and have a clear diagnosis; (2) Patients 
with primary school education or above, with good reading and comprehension skills and able to fill in the questionnaire 
on their own.

Exclusion criteria: (1) Patients who are critically ill, combined with other serious diseases, severe mental illnesses 
such as schizophrenia, mental retardation, etc.; (2) Cognitive dysfunction; (3) Illiteracy; (4) Those who refused to 
participate in the study or those who were less cooperative.
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Development of the QLICD-CHD (V2.0)
QLICD-CHD (V2.0) was further developed on the basis of QLICD (V1.0) in strict accordance with the programmed 
mode.19 2.0 version still adopts the combination of general module QLICD-GM (V2.0) and the specific module, and the 
development process has been supervised and discussed by the experts in the whole process. The working group for 
the scale study is composed of experts and scholars from multiple disciplines, including experts in chronic diseases of the 
elderly, clinical experts in hypertension or CHD, healthcare professionals with rich clinical experience, public health 
experts, statisticians, psychologists, and scholars in multidimensional health assessment research, etc. Experts and 
scholars from different fields formed a nominal group and a focus group. Members of the nominal group were mainly 
responsible for reviewing relevant literature at home and abroad, referring to relevant mature scales at home and abroad, 
summarizing clinical experience, proposing items to form a pool of items, and modifying items; the focus group was 
mainly responsible for organizing the core work, such as proposing, discussing, screening and modifying the scale items. 
The new version of QoL for patients with CHD was designed to better meet China’s national conditions. The main steps 
are as follows: (1) setting up a scale development team, proposing scale items to form a pool of items; (2) screening and 
determining the items; (3) pre-test and screening of items; (4) test survey and re-screening of items; and (5) evaluation of 
the scale. The development process is shown in Figure 1.

The final version of the QLICD-CHD (V2.0) consists of the General Module QLICD-GM and a CHD-Specific 
Module with 14 items. The QLICD-GM consists of 28 items on 9 facets in 3 domains, namely Physical Functioning (9 
items), Psychological Functioning (11 items), and Social Functioning (8 items). The specific module includes 14 items on 
3 facets of heart failure symptoms (2 items), chest and abdominal pain (7 items), and special psychological effects on life 
(5 items). The entire scale consists of 42 items, each of which is a five-level Likert hierarchical item.

Validation of the QLICD-CHD (V2.0)
Survey Methodology
The investigators (doctors, nurses and postgraduate medical students) were first required to explain the content and 
purpose of the survey to the patients, and after obtaining the patients’ consent and signing the informed consent form, the 
investigators sent the QLICP-CHD (V2.0) to the patients to fill out on their own. The first questionnaire was administered 
on the first day after admission, a retest survey using the same questionnaire was administered on days 2 after admission 
to assess test-retest reliability, and a third survey was administered before discharge to assess responsiveness.

Scoring Methodology
Each item is scored using the Likert format (not at all, a little bit, somewhat, quite a bit and very much), and positive 
items will be scored directly from 1 to 5 points, while negative items will be scored the opposite way. Domain/facet and 
overall scores are obtained by adding the relevant item scores, both converted linearly to standardized scores on a scale of 
0–100.QLICP-CHD (V2.0) scores before and after conversion higher means better QoL for the patient.

Validity Analysis
Validity was analyzed from the perspectives of content validity, construct validity and Criterion-related validity. The 
assessment of construct validity in classical test theory mainly includes item-domain correlation coefficients and factor 
analysis, and the Criterion-related validity of a scale is a measure of the degree of correlation between the scale and other 
extrinsic criteria, which is mainly assessed by using the correlation coefficient between the two scales. In this study, SF- 
36 and QLICD-CHD (V2.0) domain scores were selected for correlation analysis comparison. The SF-36 is a validated 
generic instrument incorporating 8 domains and has been widely used as a QoL measure in CHD patients.20–22 When the 
coefficient of the correlation domain of the two scales is greater than 0.4, it proves that the scale has good convergent 
validity, and when the coefficient of the correlation domain is higher than the coefficient of the non-correlation domain, it 
proves that the scale has good discriminant validity.23

Confirmatory factor analysis (CFA) was performed on the scales using structural equation modeling. Comparative fit 
index (CFI), Tucker-Lewis index (TLI), root mean square error of approximation (RMSEA), standardized root mean 
square residual (SRMR) indicators were used to assess how well the data fit the structure of the scales. CFI and TLI>0.9, 
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Figure 1 Stages in the development and validation of QLICD-CHD (V2.0).
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RMSEA and SRMR<0.08 represent a good model fit, the scale dimensions are set reasonably well, and there is 
satisfactory construct validity.24

Reliability Analysis
The reliability analyses were conducted on the internal consistency reliability and test-retest reliability of the scales. 
Cronbach’s alpha coefficient was used to determine internal consistency reliability, and Pearson’s correlation coefficient 
and intraclass correlation coefficient (ICC) were used to determine test-retest reliability. When the Cronbach’s alpha 
coefficient of the items was between 0.70 and 0.95 it indicated a good internal consistency reliability.25 A test-retest 
reliability >0.8 is considered ideal.26

Responsiveness Analysis
Responsiveness is the ability of a scale to measure changes in QoL over longitudinal time, ie, changes in a patient’s QoL 
following the influence of external factors.27 In this study, the mean scores of each domain/facet were calculated before and 
after treatment (first and third assessment). Responsiveness was assessed using a paired t-test and the standardized 
responsiveness mean (SRM) was calculated.28–30 An SRM of approximately 0.20 is generally considered to indicate low 
responsiveness, 0.50 to 0.80 is considered good responsiveness, and greater than 0.80 indicates excellent responsiveness.31

GT Analysis
GT uses analysis of variance to decompose errors and control the error variance in order to improve reliability, thus helping 
researchers to understand the relationship between scale reliability and error more clearly.32 GT consists of two processes: the 
G-study and the D-study. The G-study, also known as the generalizability study, has the main task of identifying, as far as 
possible, the various potential sources of measurement error in the study design over the full range of observations and 
estimating the variance components of these sources of error. The D-study, also known as the decision research, has the main 
task of exploring how to control and regulate the measurement error by adjusting the various relationships in the measure-
ment process based on the G-study, whose indicators are the generalizability coefficient (Eρ2) and reliability index (Φ).33

The results of the G-study of this scale showed that the main sources of variability in scale scores were patients and 
patient-item interactions. The purpose of this scale is to determine the health status of the patient, so the source of 
variation in the scale is more reasonable. D-study gave the generalizability coefficient and reliability index at the current 
number of items, and after fixing the subjects, it gave the suggested number of scale items based on the generalizability 
coefficient and reliability index.19

Data Analysis Software
Reliability, validity and responsiveness were calculated using SPSS 26.0, structural equation modeling was performed 
using Mplus, and GT analysis was performed using mGENOVA.

Results
Socio-Demographic Characteristics of the Sample
A total of 189 patients diagnosed with CHD, aged 22–88 years, with a mean age of 66.9 years, of whom 118 were male 
accounting for 64.2% and 71 were female accounting for 37.6%, and other specific demographic data are shown in 
Table 1. All patients were first filled out on admission and second filled out before discharge, which included general 
patient information, QLICD- CHD (V2.0) scale and the SF-36 scale. Patients filled out the questionnaire by themselves 
with the help of the investigator, and the average time to complete the questionnaire was 20 minutes, which ensured 
a good quality of questionnaire response.

Validity
Content validity
The structure of the group includes teachers with specialization in medical statistics and epidemiology, medical 
psychology, as well as clinicians and researchers who have been engaged in clinical work for many years. After repeated 
discussions among experts, QLICD-CHD (V2.0) was prepared according to a strict procedural approach. The specific 
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module for CHD has three facets, including heart failure symptoms, chest and abdominal pain, and the impact of the 
specific psychological life of the disease. It is possible to adequately cover the keys that affect the QoL in patients with 
CHD in terms of content, thus ensuring good content validity.

Construct Validity
Item domain Pearson correlation coefficients and factor analysis were used to evaluate construct validity. Correlation 
analysis of the data measured at admission showed strong correlations between the items and the domains (mostly above 
0.40). However, the relationship between the item and the other domains was weak (refer to Table 2 for details). For 
example, the correlation coefficients between SOD and GSO1-GSO8 ranged from 0.49 to 0.74 (bolded part), which was 
higher than the correlation coefficients between SOD and other items.

CFA was performed on the specific module. By the modification index (MI) indication, CHD13 and CHD14 had 
higher MI values, the reason for this result could be “Do limitations in the amount or rate of physical activity affect your 
life or work much?” (CHD13) and “Do you go out less or even can’t go out because of your illness?” (CHD14) are more 
similar and may have multicollinearity. Therefore, we made one modification to the model and obtained the good results: 
Chi-square χ2= 151.944 (P < 0.001), TLI =0.899, CFI =0.919, RMSEA=0.076, SRMR=0.078. The detailed results are 
shown in Table 3 and Figure 2.

Criterion-Related Validity
Table 4 shows Pearson’s correlation coefficients of the domain scores of the QLICD-CHD V2.0 with the SF-36. Results 
indicated positive correlations. The correlation coefficients between the same domains or similar domains are signifi-
cantly higher than the coefficient values between unrelated domains in the same column, and most of the coefficient 
values are greater than 0.4, indicating that QLICD-CHD (V2.0) has better convergence validity and discriminant validity.

Table 1 Sociodemographic Characteristics of the Participants (N=189)

Characteristics n (%) Characteristics n (%)

Age (years) Occupation
<40 2 (1) Worker 35 (18.5)

40~49 9 (4.8) Farmer 62 (32.8)

50~59 35 (18.5) Teacher 13 (6.9)
60~69 59 (31.3) Cadre 43 (22.8)

70~79 55 (29) Individual household 10 (5.3)

≥80~ 27 (14.4) Other 26 (13.8)
Missing 2 (1.1)

Gender Ethnic groups
Male 118 (62.4) Han 1 (98.9)

Female 71 (37.6) Others 2 (1.1)

Marriage Income
Unmarried 1 (0.5) Poor 51 (27.0)

Married 160 (84.7) Fair 117 (61.9)

Divorced 3 (1.6) High 21 (11.1)
Widowed 25 (13.2)

Education Medical insurance

Primary school 65 (34.4) Self-paid 8 (4.2)
Junior middle school 39 (20.6) Social medical insurance 146 (77.2)

High school 52 (27.5) Commercial insurance 1 (0.5)

Junior college 24 (12.7 Rural cooperative public medical service 32 (16.9)
Bachelor or above 9 (4.8) Missing 2 (1.1)
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Reliability
From the results, it can be seen that the scale has high internal consistency reliability overall, with Cronbach’s alpha 
coefficient >0.9 for all domains and Cronbach’s value between 0.82–0.84 for each side. The test-retest reliability of each 
domain ranged from 0.53–0.73, and the test-retest reliability of the total scale was 0.73, which basically met the 

Table 2 Correlation Coefficients r Among Items and Domains of QLICD-CHD (V2.0) (n=189)

Items Items brief description Physical Psychological Social The Specific

GPH1 Appetite 0.61** 0.34** 0.25** 0.19**
GPH2 Sleep 0.56** 0.32** 0.18* 0.18*

GPH3 Sexual function 0.31** 0.16* 0.17* 0.12

GPH4 Excrement 0.57** 0.28** 0.26** 0.14
GPH5 Pain 0.53** 0.55** 0.27** 0.47**

GPH6 Daily activities 0.72** 0.29** 0.46** 0.24**

GPH7 Work 0.70** 0.22** 0.37** 0.20**
GPH8 Walk 0.67** 0.20** 0.40** 0.24**

GPH9 Fatigue 0.60** 0.47** 0.25** 0.42**
GPS1 Attention 0.56** 0.44** 0.46** 0.24**

GPS2 Memory deterioration 0.27** 0.51** 0.13 0.29**

GPS3 Joy of life 0.20** 0.25** 0.28** 0.01
GPS4 Restless 0.28** 0.58** 0.26** 0.35**

GPS5 Family burden 0.32** 0.65** 0.40** 0.28**

GPS6 State of health 0.31** 0.69** 0.25** 0.45**
GPS7 Depression 0.42** 0.77** 0.28** 0.40**

GPS8 Disappointment 0.40** 0.75** 0.34** 0.45**

GPS9 Fear 0.32** 0.75** 0.33** 0.40**
GPS10 Positive attitude 0.37** 0.53** 0.47** 0.25**

GPS11 Termagancy 0.17* 0.66** 0.22** 0.22**

GSO1 Social contact 0.42** 0.36** 0.68** 0.17**
GSO2 Family relationship 0.22** 0.10 0.52** 0.08

GSO3 Friend relationship 0.30** 0.24** 0.57** 0.09

GSO4 Family support 0.28** 0.27** 0.70** 0.15*
GSO5 Other people’s care 0.29** 0.24** 0.70** 0.07

GSO6 Economic hardship 0.18* 0.41** 0.58** 0.18*

GSO7 Labor status 0.31** 0.39** 0.49** 0.34**
GSO8 Family role 0.44** 0.33** 0.74** 0.06

CHD1 Labored breathing 0.35** 0.23** 0.10 0.51**
CHD2 Pain in the left shoulder or arm 0.27** 0.33** 0.15* 0.57**
CHD3 Chest pain and tightness 0.20** 0.28** 0.05 0.72**
CHD4 Duration of chest pain and tightness 0.25** 0.27** 0.09 0.78**
CHD5 Frequency of chest pain and tightness 0.26** 0.24** 0.10 0.75**
CHD6 Severity of chest pain and tightness 0.21** 0.20** 0.13 0.72**
CHD7 Rest or take medication for relief −0.01 0.01 −0.02 −0.06
CHD8 Worry about chest pain coming on 0.18* 0.41** 0.13 0.59**
CHD9 Palpitation 0.19** 0.34** 0.18* 0.51**
CHD10 Take Medication regularly 0.21** 0.37** 0.19* 0.48**
CHD11 Abdominal pain and bloating 0.29** 0.29** 0.07 0.52**
CHD12 Adapt to lifestyle changes −0.03 −0.02 0.08 −0.08
CHD13 Limit your life or work 0.24** 0.28** 0.24** 0.47**
CHD14 Reduce outings 0.28** 0.22** 0.21** 0.40**

Notes: Correlations between each item and its designated scale are in bold type. **There was a significant at the level of 0.01. 
*There was a significant at the level of 0.05.
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requirement of test-retest reliability >0.7. The possible reason for this result was that the secondary measurement data of 
some patients were not collected. Table 5 shows a record of the details of Cronbach’s a and ICC.

Responsiveness
Paired t-tests and the response index SRM were used to examine the change in mean scores for each domain/facet of 
QLICD-CHD (V2.0) before and after treatment, and the results are shown in Table 6. It can be seen that the pre- and 
post-treatment scores for the total scale and each domain were statistically significantly different (P<0.001), with only 
one facet, Independence, showing no statistically significant difference in pre- and post-scores. The SRM ranged from 
0.09 to 0.51 and the domain level SRM ranged from 0.27 to 0.50.

Results from GT
G-Study Results
Each variance component for patients represents the estimated “true score” variance estimated by the patient on 
a particular domain of the scale. The variance components for the person-item interaction were 0.95, 0.92, 0.79, and 
1.27 for the PHD, PSD, SOD, and SPD domains, respectively. The variance components for the five domains were 
between 0.26 and 0.39, and the variance components for the items were between 0.08 and 0.32, indicating that the largest 
source of variation in a domain score was from the person-item interaction. This information indicates that, relatively 
speaking, the QoL of patients with CHD had the greatest variation in the PSD domain and the least variation in the SPD 
domain. The correlation coefficients between the four domains fluctuated at the level of 0.65, which is within an 
acceptable range. These results further confirm the appropriateness of using GT to evaluate the reliability of QLICD- 
CHD (V2.0) scale. The specific results are shown in Table 7.

D-Study Results
D-Study helped us to find the optimal number of items for the scale domains. As shown in Table 8, both the probability 
coefficient and the reliability index of the scale reach a more desirable level when the numb er of entries for each domain 
reaches the target number, and the subsequent increase in the probability coefficient and reliability index slows down as 
the number of items increases.

Table 3 Structure of the Specific Module of the QLICD-CHD V2.0 Confirmed by SEM (n=189)

Facets Items Path coefficient SE Z P Standardized path  
coefficients

HFS (Heart failure symptoms) CHD1 1.000 0.000 0.343

CHD9 1.181 0.332 3.559 <0.001 0.449

BAP (Breast and abdominal pain) CHD2 1.000 0.000 0.447
CHD3 1.853 0.294 6.311 <0.001 0.828

CHD4 1.918 0.294 6.525 <0.001 0.926

CHD5 1.848 0.284 6.502 <0.001 0.916
CHD6 1.686 0.267 6.308 <0.001 0.837

CHD7 −0.606 0.181 −3.349 <0.001 −0.279
CHD11 0.680 0.176 3.872 <0.001 0.333

EML (Effect on mentality and life) CHD8 1.000 0.000 0.729

CHD10 0.594 0.135 4.391 <0.001 0.455
CHD12 −0.498 0.146 −3.414 <0.001 −0.322

CHD13 0.503 0.134 3.745 <0.001 0.376

CHD14 0.306 0.129 2.361 <0.001 0.222
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Discussions
This paper reports on the development and validation process of a scale for the measurement of QoL in patients with 
coronary artery disease. The development of this scale was carried out using a set of procedural, modularized approaches 
that combine general and disease-specific modules to ensure that the investigator has a comprehensive picture of the 

Figure 2 The structure of the specific module of QLICD-CHD (V2.0) by structural equation modeling.
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changes in the QoL of the patient.17,34 Such a development model has a number of advantages.17,23,35 First, general 
module applied to different diseases allow for concise comparisons of differences between the same domains of different 
diseases. Second, the specific modules are highly sensitive to specific diseases, increasing the response rate of patients 
when completing the questionnaire and thus improving the accuracy of the survey. Third, the scales developed using 
a combination of general and specific modules together form QLICD system, which was developed according to 
a rigorous process and supervised by experts. Members of the research team combined the results of the survey and 
analysis with the relevant clinical characteristics to modify and improve the scale items until the official scale was 
completed and applied. Fourth, our team provided strict training for both scale distributors and collectors, and instructed 
each investigator on the correct use of the scale, which ensured the accuracy of the data and facilitated investigators to 
select the appropriate scale from them. The validation process is also constantly innovated to make the scale rigorous and 
reliable. QLICD-CHD (V2.0) is a QoL scale for CHD patients only in the QLICD system, which has the above 
advantages. Compared with other domestic and foreign scales, it is a scale based on Chinese culture and meets 

Table 4 Correlation Coefficients Among Domains Scores of QLICD-CHD (V2.0) and SF-36 (n=189)

QLICD-CHD  
(V2.0)

SF-36

PF RP BP GH VT SF RE MH PCS MCS

PHD 0.59 0.45 0.49 0.45 0.61 0.40 0.43 0.35 0.67 0.60

PSD 0.29 0.29 0.44 0.32 0.39 0.40 0.37 0.57 0.41 0.57
SOD 0.25 0.22 0.33 0.38 0.46 0.34 0.25 0.45 0.36 0.54

SPD 0.37 0.35 0.54 0.36 0.33 0.44 0.23 0.40 0.51 0.49

TOT 0.48 0.43 0.60 0.48 0.56 0.52 0.41 0.58 0.63 0.71

Notes: Correlations in bold were that for similar domains. 
Abbreviations: PF, physical function; RP, role-physical; BP bodily pain; GH, general health; VT, vitality; SF, social function; RE, role-emotional; 
MH, mental-health; PCS, Physical Component Summary; MCS, Mental Component Summary; PHD, physical domain; PSD, psychological 
domain; SOD, social domain; SPD, specific domain; TOT, total score.

Table 5 Reliability of the Quality of Life Instrument QLICD-CHD (V2.0) (n=189 for α, n=157 for r, ICC)

Domains/facets Internal Consistency  
Coefficient α

Test- Retest Reliability  
Correlation r

ICC (95% CI)

Physical domain (PHD) 0.92 0.72 0.70 (0.60–0.78)
Basic physiologic functions (BPF) 0.84 0.63 0.62 (0.51–0.71)

Independence (IND) 0.84 0.65 0.64 (0.53–0.73)
Energy and discomfort (EAD) 0.83 0.57 0.55 (0.42–0.66)

Psychological domain (PSD) 0.91 0.68 0.66 (0.55–0.75)
Cognition (COG) 0.83 0.63 0.63 (0.52–0.71)
Emotion (EMO) 0.82 0.66 0.65 (0.55–0.73)

Will and personality (WIP) 0.83 0.44 0.42 (0.28–0.55)

Social domain (SOD) 0.92 0.64 0.62 (0.50–0.71)
Interpersonal communication (INC) 0.84 0.63 0.62 (0.51–0.71)

Social support and security (SSS) 0.84 0.59 0.59 (0.47–0.68)

Social role (SOR) 0.83 0.47 0.46 (0.33–0.58)
Sub-total (QLICD-GM) 0.91 0.73 0.71 (0.59–0.79)
Specific domain (SPD) 0.92 0.53 0.47 (0.27–0.62)
Heart failure symptoms(HFS) 0.84 0.39 0.36 (0.21–0.49)
Breast and abdominal pain (BAP) 0.84 0.53 0.48 (0.29–0.62)

Effect on mentality and life (EML) 0.83 0.45 0.43 (0.29–0.56)

Total (TOT) 0.91 0.73 0.68 (0.48–0.79)

Notes: Bold values represent results for domains of the scale. Other values represent results for facets of domains. 
Abbreviations: ICC, intra-class correlation, CI, confidence interval.
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Chinese conditions, and the descriptions of the items are in line with the language habits of the Chinese, so that the QoL 
of Chinese patients can be better reflected.

In this study, we used an integrated and comprehensive approach to validate the properties of the scale. First, we 
confirmed that the scale had good validity through item-domain correlation analysis, confirmatory factor analysis, and 

Table 6 Responsiveness of the Quality of Life Instrument QLICD-CHD (V2.0) (n=189)

QLICD-CHD (V2.0) Before Treatment After Treatment Differences t P SRM

Mean SD Mean SD Mean SD

Physical domain (PHD) 63.84 16.23 67.37 16.45 −3.73 12.58 −3.72 <0.001 0.30
Basic physiologic functions (BPF) 59.99 16.78 63.77 18.49 −3.34 15.29 −2.74 0.007 0.22
Independence (IND) 79.50 25.89 79.72 24.25 −1.86 21.65 −1.08 0.284 0.09

Energy and discomfort (EAD) 48.08 25.14 56.05 26.73 −7.32 24.19 −3.80 <0.001 0.30

Psychological domain (PSD) 63.07 17.22 67.10 16.59 −3.73 13.63 −3.42 0.001 0.27
Cognition (COG) 63.89 22.16 66.24 21.81 −3.26 19.15 −2.14 0.034 0.17

Emotion (EMO) 61.60 19.51 65.40 18.28 −3.03 15.53 −2.44 0.016 0.19

Will and personality (WIP) 67.39 20.93 73.89 20.03 −6.69 21.81 −3.84 <0.001 0.31
Social domain (SOD) 73.68 15.58 76.73 15.18 −3.70 13.29 −3.49 0.001 0.28
Interpersonal communication (INC) 78.26 16.99 80.94 15.39 −3.08 13.88 −2.78 0.009 0.22

Social support and security (SSS) 71.87 19.18 74.89 19.54 −3.72 17.56 −2.65 0.002 0.21
Social role (SOR) 69.51 21.93 73.17 21.03 −4.62 22.48 −2.57 0.011 0.21

Sub-total (QLICD-GM) 66.35 13.59 69.94 13.85 −3.73 10.27 −4.54 <0.001 0.36
Specific domain (SPD) 57.63 14.73 64.81 14.18 −6.89 13.77 −6.27 <0.001 0.50
Heart failure symptoms(HFS) 59.79 22.30 69.59 21.01 −8.36 23.83 −4.40 <0.001 0.35

Breast and abdominal pain(BAP) 58.18 18.54 66.29 16.11 −7.73 16.45 −5.89 <0.001 0.47

Effect on mentality and life (EML) 56.01 16.12 60.83 17.08 −5.13 17.40 −3.69 <0.001 0.29
Total (TOT) 63.44 12.27 68.23 12.57 −4.78 9.29 −6.45 <0.001 0.51

Notes: Bold values represent results for domains of the scale. Other values represent results for facets of domains.

Table 7 Estimation of Variance Components in 
Various Domains in the P×i -Designed G-Study 
(n = 189)

PHD PSD SOD SPD

p 0.32 0.69 0.67 0.57
0.24 0.39 0.64 0.65

0.20 0.22 0.29 0.34

0.16 0.21 0.09 0.26
i 0.32

0.10
0.29

0.08
p*i 0.95

0.92
0.79

1.27

Notes: The elements on the main diagonal are the estimates of 
the variance components of each effect in the corresponding fields 
(shown in bold), the elements below the main diagonal are the 
estimates of the covariance components of the effects in different 
fields, and the elements above the main diagonal are the correla-
tion coefficients between each field. 
Abbreviations: p, person; i, item, p*i, person-item; PHD, physical 
domain; PSD, psychological domain; SOD, social domain; SPD, 
specific domain.
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SF-36 as a criterion for calculating criterion-related validity. Cronbach’s α coefficient, test-retest reliability, and ICC were 
calculated to confirm that the scale had good reliability. The test-retest reliability values were within the acceptable range. 
In addition, the results of the paired t-test and the calculation of the SRM metrics indicated that the scale exhibited good 
responsiveness both overall and in the specific modules.

Validating the reliability of the scale using GT made the study more informative and accurate. The GT results of the 
scale showed that the main source of variation in scale scores was the interaction between patients and items, 
coincidentally confirming the nature of the scale itself, which is a measure of the QoL of patients. The D-study results 
showed that the number of items in all domains of the scale possessed high G and Ф coefficients, and the standard of 
G and Ф coefficients was 0.6. When both of these indicators were greater than 0.6, the scale is reliable.19 Combining the 
indicators, QLICD-CHD (V2.0) has good reliability, validity and responsiveness, which is in line with our expectation.

Compared with QLICD-CHD (V1.0),19 version 2.0 deleted the question on sexuality that Chinese people avoided, ie, 
“Have you been bothered by sexual problem caused by disease?” (V1.0 CHD14), and deleted some low response items 
such as “Did you feel trouble about your weight?” (V1.0 CHD11), “Did your disease make you lack of safety? ” (V1.0 
CHD13). The number and content of items have been adjusted to make the scales more concise and the questions more 
accurately described. The Cronbach’s α coefficients of the total scale and the domains/facets are >0.8, which gives 
a higher reliability than the old version. With the same SF-36 as the standard, the delineation of domains in the QLICD- 
CHD V2.0 was clearer, and the correlation coefficients within similar domains for PSD, SOD, and SPD were larger than 
those of version 1.0, which proved that it had better criterion-related validity. In addition, the responsiveness of 
the second version of the scale was more pronounced, and the differences in before and after treatment scores were 
statistically significant in all domains. The first version of the scale had six facets with statistically insignificant results, 
whereas version 2.0 had only one facet, “Independence”, with much greater responsiveness.

This study develops and validates a new QoL scale specific to patients with CHD, which also has some limitations. 
Although this study can confirm that the QLICD-CHD (V2.0) has ideal reliability, validity and responsiveness, the 

Table 8 P×i - Designed D-Study Results of the Various Domains of QLICP-CHD (V2.0)

Domain Number of  
Items

σ2(P) σ2(I) σ2(PI) σ2(δ) σ2(Δ) σ2(XPI) Eρ2 Φ

Physical domain 7 0.316 0.046 0.135 0.135 0.181 0.048 0.700 0.636

8 0.316 0.040 0.118 0.118 0.159 0.042 0.727 0.666

9 0.316 0.036 0.105 0.105 0.141 0.038 0.751 0.692
10 0.316 0.032 0.094 0.094 0.127 0.034 0.769 0.714

11 0.316 0.029 0.086 0.086 0.115 0.031 0.785 0.733

Psychological domain 9 0.391 0.011 0.102 0.102 0.113 0.013 0.793 0.776
10 0.391 0.010 0.092 0.092 0.102 0.012 0.810 0.794

11 0.391 0.009 0.084 0.084 0.092 0.011 0.824 0.809
12 0.391 0.008 0.077 0.077 0.085 0.011 0.836 0.822

13 0.391 0.007 0.071 0.071 0.078 0.010 0.847 0.833

Social domain 6 0.289 0.049 0.132 0.132 0.180 0.051 0.687 0.616
7 0.289 0.042 0.113 0.113 0.154 0.044 0.720 0.652

8 0.289 0.036 0.099 0.099 0.135 0.038 0.746 0.682
9 0.289 0.032 0.088 0.088 0.120 0.034 0.767 0.707
10 0.289 0.029 0.079 0.079 0.108 0.031 0.785 0.728

Specific domain 12 0.256 0.006 0.106 0.106 0.112 0.008 0.707 0.695

13 0.256 0.006 0.098 0.098 0.104 0.008 0.724 0.712
14 0.256 0.005 0.091 0.091 0.096 0.007 0.738 0.727
15 0.256 0.005 0.085 0.085 0.090 0.007 0.751 0.740

16 0.256 0.005 0.080 0.080 0.084 0.007 0.763 0.753

Notes: Bold values represent results for the optimal number of items in the domain. 
Abbreviations: σ2(δ), the variance components of relative error; σ2(Δ), the variance components of absolute error; σ2(XPI), the variance components of 
error when estimating the universe score by using sample mean; Eρ2, the Generalizability coefficient, Φ, the index of dependability.
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sample may still be insufficient, and a larger sample should be further collected for validation. Meanwhile, the scale is 
a self-assessment scale, patients need to have a certain level of comprehension and literacy, and a large proportion of 
patients with CHD are elderly, so the selection of the target population may not be sufficiently comprehensive coverage, 
which limits the popularization and application of the scale to a certain extent. At the scale development stage, patients 
were not screened for psychological states such as depression or anxiety, and in future studies we are considering the 
simultaneous application of depression, anxiety, and other related scales to carry out research on the factors affecting the 
quality of life of patients with coronary artery disease.

Conclusion
QLICD-CHD (V2.0) is a QoL scale for patients with coronary heart disease based on a combination of general and 
specific modules in a Chinese cultural context. After rigorous development and validation, QLICD-CHD (V2.0) has good 
validity, reliability and responsiveness, which is better than version 1.0, and can be widely used to measure QoL in 
Chinese patients with coronary heart disease.

Abbreviations
CTT, classical test theory; CFA, confirmatory factor analysis; CFI, comparative fit index; CHD, coronary heart disease; 
DALY, Disability Adjusted Life Year; GT, generalizability theory; ICC, intraclass correlation coefficient; MI, modifica-
tion index; QLICD, the QoL Instruments for Chronic Disease; QoL, quality of life; RMSEA, root mean square error of 
approximation; SRM, standardized responsiveness mean; SRMR, standardized root mean square residual; TLI, Tucker- 
Lewis index.
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