
|healthsci.mcmaster.cahealthsci.mcmaster.ca

Development and Validation of  
CHROME-CVD in China

Xue Li, PhD

Associate Division Director 

China National Health Development Research Center

May 8, 2024



|healthsci.mcmaster.ca

点击添加相关标题文字
ADD RELATED TITLE WORDS

Knowledge gap 

identification

Instrument 

development

Instrument 

validation

Instrument 

valuation

Research Design

• Systematic 
reviews and 
quality 
assessments of 
existing CVD 
instruments

• Qualitative 
analysis on 
existing items

• Qualitative 
interviews

• Expert 
consultation

• Cognitive 
debriefings

• Cross-
sectional 
survey

• Psychometric 
properties test

• Health states 
selection

• Valuation 
exercise

• Modeling to 
develop a 
value set

Reference 
instruments 
selection

Qualitative 
interview guide



|healthsci.mcmaster.ca

Systematic reviews and quality assessment of existing 

HRQoL instruments in CVDs
Two manuscripts (published on Value in Health in

April 2024):
⚫ Content validity
⚫ Other psychometric properties: structural validity, 

internal consistency, reliability, construct validity 
(convergent, divergent, discriminant), 
responsiveness

Objectives:
⚫ To understand the quality of existing instruments 

and knowledge gaps during development and 
validation;

⚫ To select the most appropriate reference 
instruments for construct validity test of 
CHROME-CVD;

⚫ To guide the development of interview guide for 
patient interviews.

Methods:
⚫ COSMIN guidelines for systematic reviews and 

quality assessments;
⚫ Content analysis to identify and compare key 

HRQoL constructs of instruments identified. Study selection process

COSMIN: the Consensus-based Standards for the selection of health Measurement Instruments (COSMIN) 
methodology
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Results of SRs
 40 instruments were included

⚫ Except UBQ-H, none of the instruments are 
preference-based

 Content validity:

⚫ 5 (12.5%) instruments were rated “sufficient” with 
“moderate” quality of evidence. 

 Other psychometric properties:

⚫ No instruments were rated “sufficient” on all 
psychometric properties.

⚫ Only 2 (5.0%) instruments, namely MLHFQ and 
MacNew, were supported by moderate or high 
quality of evidence consistently across remaining 
properties (except content validity).
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Number of instruments in each type of CVD

• Coronary artery disease: including coronary heart disease, myocardial infarction, ischemic heart disease and angina;
• Syndrome X: patients with chest pain and normal coronary arteriogram
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Key findings of SRs
Quality of psychometric properties of existing HRQoL instruments in CVDs were suboptimal.

Common issues in terms of psychometric properties:  

⚫ Lack of description about the origin of instruments’ constructs; poor representativeness of the sampling 
populations; inadequate description of concept elicitation process; a general lack of cognitive interviews or 
pilot testing.

⚫ Lack of evidence on structural validity;

⚫ Lack of evidence on responsiveness;

⚫ Low quality data on test-retest reliability.

Core concepts of HRQoL were identified:

⚫ Emotional distress, physical limitation, disease symptoms, social relationship, social activities .

Three reference instruments with relatively high quality: HeartQoL, MLHFQ, AFEQT 

HeartQoL: The Ischemic Heart Disease specific HRQL questionnaire;
MLHFQ: The Minnesota Living with Heart Failure Questionnaire;
AFEQT: The Atrial Fibrillation Effect on Quality of Life
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年度工作概述
Annual work summary
Development of CHROME-CVD

 15 Provinces
 135 patients

• Qualitative one-on-one face-to-face in-depth 

interviews with 135 patients (127 valid respondents)

• Content analysis was employed to generate initial item 

pool 

• Expert survey and consultation (n=15) for instrument 

revision

• Cognitive interviews with patients (n=20) and physicians 

(n=13)
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Identification 

of candidate 

items

12 items in 4 domains 
were selected as 
candidate items 

CHROME-CVD
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Development of CHROME-CVD

 Revised version (version 2) after expert consultation: 

13 items

⚫ Recall period selection: today or the past 7 days

⚫ Added one item: dizziness (33/127, 26%)

 Revised version (version 3-5) after cognitive 

debriefings: 14 items

⚫ Confirmed recall period: the past 7 days

⚫ Added one item: palpitation (22/127, 17%)

⚫ Response options: 4 or 5 levels

Structure of CHROME-CVD for validation
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年度工作概述
Annual work summary
Validation of CHROME-CVD

 Study design: cross-sectional study following COSMIN 

methodology

 Theories:

⚫ Classical test theory (CTT): evaluate the psychometric 

properties

⚫ Item response theory (IRT): evaluate each item and 

corresponding responses

 Stratified cluster sampling:

⚫ Age, sex, type and severity of CVDs

 Type of CVDs: CAD, HF and AF. 

 Reference instruments:

⚫ HeartQoL: Coronary artery disease (coronary artery 

disease, angina and myocardial infarction)

⚫ MLHFQ: Heart failure

⚫ AFEQT: Atrial fibrillation

⚫ EQ-5D-5L: all patients

HeartQoL: The Ischemic Heart Disease specific HRQL questionnaire;
MLHFQ: The Minnesota Living with Heart Failure Questionnaire;
AFEQT: The Atrial Fibrillation Effect on Quality of Life
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年度工作概述
Annual work summary
Initial validation of CHROME-CVD

Geographic distribution of the initial validation

 6 Provinces
 480 patients (444 valid respondents)

NYHA: the New York Heart Association Functional Classification
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Results of initial validation

 Response burden: 3.0 (1.1) minutes, ranging from 1.3 to 5.6 

minutes

 Item evaluation:

• Ceiling effect: 5.2%; floor effect:0;

 Structural validity:

• Four domains were identified: chest pain, other 

symptoms, physical health, mental and social health;

• Internal consistency:  Cronbach’s Alpha: 0.89;

• Measurement invariance: except the item “appetite”, 

no important difference was identified.
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Results of initial validation

 Test-retest reliability: ICC=0.94 (95% CI: 0.87-0.97);

 Construct validity:

• Convergent validity: 20/26 (76.9%)

• Discriminant validity: 90/95 (94.7%)

 Known-groups validity: significant difference between NYNA I/II and NYNA III/IV

ICC: intra-class correlation coefficient
NYHA: the New York Heart Association Functional Classification
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Revisions of CHROME-CVD after initial validation

 Response options of nine items were modified to 4-level response options
 Wording of three items were modified by referring wordings of reference instruments.
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年度工作概述
Annual work summaryFurther validation of CHROME-CVD

Geographic distribution of the further validation

 To Evaluate psychometric properties of revised CHROME-CVD

 Results of psychometric properties tests were similar as initial validation

⚫ Response burden, ceiling and floor effects

⚫ Structural validity: CFA, internal consistency

⚫ Test-retest reliability, construct validity, known-groups validity

 Measurement invariance: sleeping, depression and worry were identified 

different between group of sex.

 11 provinces

 951 patients (921 valid respondents)
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Strengths of CHROME-CVD

 Content

⚫ Patient-centered

⚫ Multi-stakeholders involvement

 Methodology 

⚫ Extensive qualitative interviews

⚫ Large sample size

⚫ Rigorous methodologies

 Comparability

⚫ Core CVD-specific measure

⚫ Used across types of CVDs
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Knowledge translation strategies

Developing electronic and paper versions of CHROME-CVD;

Developing policy briefs to inform policy makers;

Conducting workshops on  the content and user guide of CHROME-CVD;

 Improving the awareness of the CHROME-CVD among the public through social media.
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Thank you!

lix330@mcmaster.ca
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