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Abstract
Background: The Greek HeartQoL questionnaire is designed to assess health-related quality of life (HRQoL) in patients with ischemic heart disease (IHD). 
Objectives: This study aims to validate its psychometric properties in Greek patients diagnosed with angina pectoris (AP), myocardial infarction (MI), and ischemic heart failure (IHF).
Methods: A cross-sectional study was conducted with 158 patients from five clinical sites in Greece. Participants completed the Greek HeartQoL, the Short Form-36 Health Survey (SF-36), and the Hospital Anxiety and Depression Scale (HADS). Psychometric evaluations included Mokken scale analysis, reliability testing with Cronbach's alpha, and validity assessments through Spearman correlation coefficients and ANCOVA.
Results: The Greek HeartQoL exhibited excellent internal consistency, with Cronbach's alpha values exceeding 0.90. Factor analysis confirmed the questionnaire's two-factor structure, effectively capturing physical and emotional dimensions of HRQoL. Convergent validity was demonstrated by strong correlations with SF-36 (r > 0.70), and discriminative validity was confirmed by significant differences in HRQoL scores between patients with AP, MI, and IHF (p < 0.001).
Conclusions: The Greek HeartQoL is a robust and psychometrically sound instrument for assessing HRQoL in Greek IHD patients, with strong reliability and validity across diverse clinical populations.
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ANCOVA: Analysis of Covariance
AP: Angina Pectoris
BMI: Body Mass Index
CCS: Canadian Cardiovascular Society
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IHD: Ischemic Heart Disease
IHF: Ischemic Heart Failure
MI: Myocardial Infarction
NYHA: New York Heart Association
PROs: Patient-Reported Outcomes
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Introduction
Ischemic heart disease (IHD) remains the leading cause of mortality and morbidity worldwide, with nearly 9.5 million estimated deaths in 20211. This condition encompasses a range of conditions, including angina, myocardial infarction (MI), and ischaemic heart failure, each representing different stages on a continuum of disease severity 2. Although improvements in medical treatments have enhanced the overall life expectancy of individuals, the aging population has been projected to counterbalance the decreases in mortality rates, resulting in increased morbidity and contributing to overall disability-adjusted life years 3,4. The management of IHD requires a multifaceted approach, emphasizing not only clinical outcomes but also the comprehensive well-being of patients.
Health-related quality of life (HRQoL) is a parameter that has acquired paramount significance in cardiovascular practice, highlighting the multidimensional effect of IHD on patients’ daily experience5. HRQoL assessments consider various dimensions, including physical functioning, psychological well-being, social interactions, and overall life satisfaction. These assessments provide wide-ranging views of patients’ conditions that are not restricted by clinical parameters alone 6. While performance tests, such as the exercise treadmill test, can quantify physical functional status, many aspects of patient health are best evaluated through self-reported measures, thus underscoring the significance of patient-reported outcomes (PROs) 7.
PROs are direct reports from patients about their health status, symptoms, treatment effects, and quality of life. They provide a unique perspective on the impact of disease, offering insights into how individuals perceive and adapt to their symptom burden, functional limitations, and prognosis 8. Unlike other metrics, PROs offer a direct assessment of the patient's view on their function and HRQoL, often showing predictive or correlative associations with other measures, such as exercise treadmill testing. The use of PROs in clinical practice supports a patient-centred approach, aligning treatment with patients' needs and preferences 9. They highlight areas for improvement that traditional assessments may miss, leading to the development of standardized patient health status surveys that collect vital information that is not otherwise quantifiable.
To accurately assess HRQοL in IHD patients, both generic and disease-specific HRQοL questionnaires have been developed and validated to measure short- and medium-term changes in patient-reported outcomes. Generic instruments, such as the EQ-5D and Short Form-36 Health Survey (SF-36), enable comparisons of HRQoL across different populations and diseases 10–14. However, their broad nature may limit sensitivity to specific changes within particular disease groups.
Disease-specific HRQOL questionnaires are tailored to provide more relevant and accurate information about a specific disease. For example, the Seattle Angina Questionnaire (SAQ)15, the MacNew Heart Health-Related Quality of Life Questionnaire (MacNew)16 and the Minnesota Living with Heart Failure Questionnaire (MLHFQ)17 are valid and reliable tools designed specifically for patients with IHD-related angina, myocardial infarction and heart failure. While these tools offer greater clinical relevance, they also pose challenges for making comparisons between diagnoses within a disease class.
A notable IHD-specific tool is the HeartQoL questionnaire, which was developed to evaluate HRQoL and facilitate between-diagnosis comparisons following interventions such as revascularization or cardiac rehabilitation 18. The HeartQoL comprises 14 selected items from the SAQ, MacNew and MLHFQ, with 10 items dedicated to assessing physical well-being and 4 items targeting emotional well-being, collectively offering a comprehensive evaluation of overall health 19. The psychometric properties of the HeartQoL have been assessed as part of the HeartQoL Project, which involved 6,384 IHD patients from 22 countries across five global regions, for one of the three major IHD diagnoses, that is, AP, MI and IHF, between 2002 and 2011 20,21. Its development represents a significant advance in measuring HRQoL for patients with IHD, addressing the need for a unified, disease-specific tool capable of facilitating comparisons between diagnoses and tracking HRQoL changes over time.
While the HeartQoL questionnaire has been translated and validated in other languages and among different types of patients, it has not yet been validated in Greek patients. Therefore, there is a need to evaluate its applicability within this specific population. The aims of this study were to evaluate the factor structure, reliability, and convergent, divergent, and discriminative validity of the Greek version of the HeartQoL questionnaire in patients with angina pectoris (AP), myocardial infarction (MI), or ischemic heart failure (IHF).

Methods
Study Design 
This study was a cross-sectional evaluation of the psychometric properties of the Greek version of the HeartQoL questionnaire. Patients with AP, MI and IHF were recruited from five clinical sites in Greece, including Thessaloniki, Larissa, and Veroia, from December 2023 until May 2024.
To validate the Greek HeartQoL, the study also incorporated the Short Form-36 Health Survey (SF-36) 22 and the Hospital Anxiety and Depression Scale (HADS) 23. The SF-36 was chosen for its comprehensive assessment of general health-related quality of life, while the HADS was selected to measure anxiety and depression levels, which are relevant to cardiac patients. The Greek HeartQoL, SF-36, and Hospital Anxiety and Depression Scale (HADS) were administered to participants in a paper-and-pencil format for self-reports. 
Patients
Patients with a diagnosis of IHD, including AP, MI and IHF, were recruited. Eligibility criteria were based on the original HeartQoL validation studies and included (a) currently being treated for angina (disease severity: Canadian Cardiovascular Society (CCS) class II, III or IV) with an objective measure of IHD 24; (b) had experienced a documented MI between one and six months previously; and (c) was currently being treated for IHF (disease severity: New York Heart Association (NYHA) class II, III, or IV) with evidence of left ventricular dysfunction and an objective measure of IHD 25. Additional inclusion criteria included patients who were at least 18 years old, capable of completing the questionnaires in Greek, not hospitalized in the past six weeks, and free from serious psychiatric disorders or substance abuse as identified by the referring physician. Ethical approval was obtained from the respective committees of each site, and written informed consent was obtained from all participants (ref. No 16/06/23/28150, 13485/05-09-2023).

Patient-Reported Questionnaires
Demographic and Clinical Information
Participants provided self-reported data on various demographic factors, including age, sex, marital status, educational background, and employment status. Clinical information collected included body mass index (BMI), comorbid conditions (such as diabetes, hypercholesterolemia, and hypertension) and lifestyle factors (such as physical inactivity and smoking). Disease severity for angina was assessed using the CCS classification, and disease severity for heart failure was assessed using the NYHA classification.
HeartQoL
The Greek version of the HeartQoL questionnaire 3, a disease-specific tool designed to measure HRQoL in patients with IHD, consists of 14 items. Each item has four response categories, ranging from 'not bothered' to 'bothered a lot'. The questionnaire is divided into two subscales, a 10-item physical subscale and a 4-item emotional subscale, as proposed in the original development paper by Oldridge et al. 20,21. Both a global score (all 14 items) and individual subscale scores (physical and emotional) are calculated as the means of the scored items, with scores ranging from 0 (poor HRQoL) to 3 (better HRQoL).
Short-Form 36 Health Survey (SF-36)
The Greek version of the SF-36 22was used to measure overall health-related quality of life. This survey includes 36 items grouped into eight scales, which are further summarized into two main components: the physical component summary (PCS) and the mental component summary (MCS). Higher scores indicate better health-related quality of life. The first item, "In general, would you say your health is…excellent/very good/good/fair/poor?" and the second item, "Compared to one year ago, how would you rate your health in general now? Much better/somewhat better/about the same/somewhat worse/much worse?" were used to assess the discriminative validity of the HeartQoL.

Hospital Anxiety and Depression Scale (HADS)
The Greek version of the HADS 23 was utilized to assess symptoms of anxiety and depression. This 14-item self-assessment tool includes separate anxiety and depression subscales, with item scores ranging from 0 to 3. Higher scores indicate higher levels of anxiety or depression. A subscale score of ≥ 8 suggests the presence of anxiety or depression, while a total score of ≥ 12 indicates general distress.
Psychometric analyses
To validate the Greek version of the HeartQoL questionnaire, a series of statistical analyses were conducted to assess its factor structure, reliability, and validity.
Descriptive statistics were computed for the demographic and clinical characteristics of the sample, as well as for the subscales and total scores of the HeartQoL questionnaire. The mean values and standard deviations (SDs) were reported for continuous variables across the total sample and each diagnostic group (AP, ΜΙ and IHF). Categorical sociodemographic and clinical variables were analysed using chi-square tests. For continuous variables and to compare HeartQoL scores among the three diagnostic groups, analysis of covariance (ANCOVA) was used, adjusting for age, sex, risk factors, and disease severity within diagnoses. Statistical significance was set at p<0.05. All the statistical analyses were performed using IBM SPSS Statistics version 24 and R 4.2.3.
The factor structure of the HeartQoL questionnaire was evaluated using Mokken scale analysis. This analysis assessed the scalability and dimensionality of the instrument. Loevinger's H coefficients were calculated to determine the strength of the scales, with values greater than 0.50 indicating strong homogeneity among items. The analysis aimed to evaluate the original two-factor structure of the HeartQoL questionnaire, consisting of physical and emotional subscales. 26. Additionally, floor and ceiling effects were assessed for the HeartQoL scales to determine the percentage of respondents scoring at the minimum (=0; floor) or maximum (=3; ceiling) possible scores. Effects less than 15% were considered acceptable, indicating a balanced range of response options in the questionnaire. 27.

Reliability
The internal consistency reliability of the HeartQoL scales was determined using Cronbach's alpha coefficients. Values of α ≥ 0.70 were considered acceptable for group comparisons, values ≥ 0.80 were considered good, and values ≥ 0.90 were considered excellent. Cronbach's alpha values were calculated to assess the internal consistency of the physical, emotional, and global scales of the HeartQoL questionnaire. This analysis was conducted across the entire sample and within each diagnostic group to determine the reliability of the scales. 28.
Validity
Convergent validity was determined by analysing the correlations between theoretically similar constructs using Spearman correlation coefficients, which are suitable for nonnormally distributed data. The differences in correlations were compared using Steiger’s test 29. Correlations were categorized as follows: correlations below 0.3 were considered weak, those between 0.3 and 0.5 were considered moderate, and those above 0.5 were considered strong. It was expected that the global HeartQoL scale and its physical and emotional subscales would exhibit strong correlations with the SF-36.
Discriminative validity was assessed using the "known-groups" approach, informed by prior research and clinical insights that suggested differences among specific groups 30,31. It was hypothesized that patients with MI or AP would report significantly higher HeartQoL scores than those with IHF. Additionally, it was expected that younger and male patients would have higher scores than their older and female counterparts. Higher HeartQoL scores were also anticipated for patients who reported "excellent/very good" general health on the SF-36, those who reported improved health on the SF-36 health transition item, and patients with HADS scores below the thresholds for anxiety (<8), depression (<8), and general distress (<12).

Results
Sample characteristics and questionnaire means
A total of 158 patients with documented AP (N = 53, 33.5%), MI (N = 54, 34.2%) or IHF (N = 51, 32.3%) were eligible for the validation of the Greek HeartQoL Questionnaire. The mean age of the total cohort was 66.5 ± 10.8 years, and 72.8% were male. Most of the patients were married or in partnership (64.6%), had a high school education or less (74%), and were retired (62.6%). Physical inactivity was the most prevalent risk factor (59.5%), followed by hypertension (43%) and smoking (41.1%). Among patients with angina, 56.6% were classified as CCS class II, and 47.1% of patients with ischaemic heart failure were classified as NYHA class II; all other patients were classified as either class III or IV. Anxiety scores ≥ 8 were reported by 19.6% and depression scores ≥ 8 by 31.6% of the total cohort, with the greatest number of anxious patients observed in patients with myocardial infarction and the greatest number of depressed patients observed in patients with ischaemic heart failure. General distress scores ≥ 12 were reported by 41.1% of all cardiac patients, with more than half of the patients with ischaemic heart failure feeling distressed. All sociodemographic and clinical characteristics are detailed in Table 1, as well as the mean ± SD for each questionnaire.
For the total cohort, the mean HeartQoL physical score was 1.75 ± 0.85, the mean emotional score was 2.07 ± 0.67, and the global HRQoL score was 1.84 ± 0.64. According to the ANCOVA results, significant physical differences were noted among patients with AP, MI, and HF. Likewise, significant differences in emotions were noted between patients with AP and MI and between patients with MI and those with HF. ANCOVA results demonstrating significant physical and global score differences between patients with MI and HF as well as between patients with AP and those with HF. The highest physical HeartQoL scores were reported by patients with MI, whereas the highest emotional HeartQoL scores were reported by patients with AP and then HF. The means on the HADS or the SF-36 were all significantly different across different diagnoses (Table 1). HeartQoL floor effects on each scale were always 0% in the total group and in each diagnosis (Table 2). HeartQoL physical and global score ceiling effects were ≤ 2.5% in the total group and ≤ 5.6% in each diagnosis group, while ceiling effects on the emotional subscale were observed in 12.7% of the total group, ranging from 5.6 to 21.6% by diagnosis (Table 2).

Psychometric properties of the HeartQoL
Factor structure
Mokken analysis revealed that the HeartQoL H coefficients were “strong”, with 0.63 for the physical subscale, 0.72 for the emotional subscale, and 0.56 for the global scale, confirming the original HeartQoL two-factor structure. The Ηi coefficients were mostly “strong”, ranging from 0.58 to 0.67 on the physical subscale and from 0.69 to 0.75 on the emotional subscale (Table 3).
Reliability
The HeartQoL showed high internal consistency with Cronbach’s alpha ranging from 0.74 to 0.94 in the total cohort, from 0.72 to 0.90 in patients with angina, from 0.60 to 0.91 in patients with myocardial infarction, and from 0.74 to 0.91 in patients with ischaemic heart failure (Table 2).
Validity
(a) Convergent validity was demonstrated in the total cohort and for each diagnosis, with correlations between the HeartQoL and SF-36 physical scales ranging from 0.65 to 0.74 and between the HeartQoL and SF-36 emotional scales ranging from 0.51 to 0.61. Correlations between dissimilar scales of both instruments were significantly lower according to Steiger’s test for comparing Pearson correlations (Table 4).
(b) Discriminative validity was partially confirmed for sex, SF-36 general health status, depression, and general distress, and fully confirmed for age, SF-36 health transition, and anxiety (Table 5).
HeartQoL scores indicated better HRQoL in younger men patients on the physical subscale and global subscale (total cohort and IHF) and in older patients on the emotional subscale (total cohort). 
SF-36 general health status showed significant HRQoL differences, with better scores in patients reporting good health on the physical (total cohort, AP), emotional (MI), and global subscales (total cohort, AP, MI). SF-36 health transition differences were significant across all subscales in the total cohort, the physical subscale in the MI cohort, and the emotional subscale in the IHF cohort. Furthermore, patients with higher SF-36 scores (either continuous scores or scores greater than 8) had correspondingly worse scores on HeartQoL emotional, physical, and total scores, indicating an inverse relationship between SF-36 and HeartQoL scores.
HADS scales (anxiety, depression, and general distress) showed significant HRQoL differences across all scales (HADS≥8), except for depression and general distress on the emotional subscale, with higher HRQoL in patients without these issues. Significant differences were also observed in the physical and global subscale scores of MI and IHF patients for anxiety and general distress (Supplementary Table 1).

Discussion
Main Findings  of This Study
In the present study, we examined the psychometric properties of the Greek version of the HeartQoL questionnaire in patients diagnosed with IHD, including AP, MI and IHF. The results support the evidence on the validity and reliability of the Greek HeartQoL for measuring HRQoL in these patient populations. The internal consistency was robust across all subscales and diagnostic groups, with good reliability and acceptable validity, according to quality criteria 32.
Mokken analysis verified the two-factor structure of the HeartQoL, with strong scalability using H coefficients for the physical subscale, for the emotional subscale, and for the global scale, confirming the original structure 20,21. An exception was noted for item 9 ("Do you not feel relaxed and without tension?") in the physical subscale. This deviation was not particularly surprising, as it appears to be a language barrier issue that has also been reported in the Danish version of the HeartQoL in patients with implantable cardioverter defibrillator recipients 33 and the validation of the questionnaire in atrial fibrillation patients 34.
The Greek HeartQoL questionnaire exhibited excellent psychometric properties, as demonstrated by its high reliability across different subscales. The physical subscale, emotional subscale, and global scale all showed strong internal consistency, with reliability measures that align with previously reported findings3,19–21,33–36. This confirms that the items within each subscale are highly correlated and effectively measure the same underlying construct.
Convergent validity, a widely accepted approach for evaluating validity, was established through strong correlations between the physical and emotional subscales of the HeartQoL and the corresponding subscales of the SF-36, consistent with findings from the original HeartQoL validation study 21. The correlations observed for discriminant validity were stronger than anticipated. However, it is important to note that the discriminant correlations were consistently lower than the convergent correlations. This suggests that HeartQoL effectively differentiates between distinct subscales of the SF-36, highlighting its discriminant validity.   
The discriminative validity of the Greek HeartQoL was demonstrated by its associations with the SF-36 health status, HADS anxiety and depression scales, and sociodemographic factors such as age and sex. Patients with MI reported higher HeartQoL scores on the emotional subscale, indicating better emotional well-being compared to those with AP and IHF. This finding was in line with the original HeartQoL validation 21 and subsequent validations in German 35, English 36, and Italian populations 19. On the physical subscale, patients with AP generally had a better HRQoL, indicating fewer physical limitations or better management of their condition. In contrast, patients with an IHF generally reported lower HRQoL across both physical and global subscales, reflecting the severe impact of heart failure on their overall quality of life.
Age and sex differences were highlighted in the HRQoL score results. Younger patients generally reported higher HeartQoL scores on the physical and global subscales than did elderly patients, whereas the latter tended to report better HRQoL on the emotional subscale, suggesting potential adaptation or resilience in emotional well-being despite physical limitations. Males commonly reported higher HRQoL scores than females did on both physical and global subscales, a pattern observed in various diagnostic categories, including AP, MI, and IHF. This pattern is consistent with findings from other studies, including the EuroAspire IV study3and validations involving atrial fibrillation34 and heart valve surgery37. However, an Italian validation study reported significantly better HRQoL for females19. 
Floor and ceiling effects were low, with floor effects at 0% and ceiling effects ranging from 1-15%. The lack of floor effects suggests that patients' unfavourable disease progression can be detected with high sensitivity using the Greek HeartQoL. On the other hand, the emotional subscale scores in the AP and HF groups showed significant ceiling effects, but the global and physical subscale scores showed negligible ceiling effects. These findings are in line with previous studies and suggest that improvements in emotional HRQoL are more challenging to assess than improvements in physical or global HRQoL using the HeartQoL3,35,38. It is important to note that the HeartQoL and HADS measure different constructs: the HeartQoL assesses the extent of emotional difficulties, whereas the HADS focuses specifically on symptoms of anxiety and depression. 

Limitations and strengths of the study
The primary limitation of our study is the small sample size. Despite this limitation, it is noteworthy that the scores across all subscales of the HeartQoL questionnaire were robust, demonstrating good psychometric properties. The latter point was demonstrated by the high reliability and validity of the questionnaire, implying that it is capable of measuring health-related quality of life for people suffering from IHD. However, a cross-sectional design is responsible for our lack of test-retest reliability Additionally, our study could not determine whether the HeartQoL questionnaire is sensitive to capturing clinically important changes in patients' conditions over a longer period.
One of the strengths of this study is the thorough validation procedure used for the HeartQoL questionnaire's Greek translation. With Cronbach's alpha ranging from 0.74 to 0.94 across several patient groups, the internal consistency reliability was validated, demonstrating strong reliability. There was also strong evidence of convergent and discriminative validity, with discernible changes in HRQoL score according to age, sex, and health state (HeartQoL), as well as substantial correlations between the SF-36 and HeartQoL scales.
Further research should address these limitations by conducting longitudinal studies to evaluate changes in HRQoL over time and the long-term impact of interventions. It’s also important to determine what change in a questionnaire score represents a clinically meaningful change in a patient’s condition. Additionally, future research should include self-reported metrics in addition to objective clinical assessments to provide a thorough assessment of patients' health status. This dual method may provide more comprehensive insights into how well IHD patients are treated and rehabilitated.
Conclusion
This study demonstrated that the Greek version of the HeartQoL questionnaire is a reliable and valid tool for assessing HRQoL in Greek patients with ischaemic heart disease (IHD), including AP, MI, and IHF. The physical and emotional subscales of the questionnaire showed high internal consistency as well as strong convergent and discriminant validity. Additionally, the HeartQoL effectively differentiated between groups based on age, sex, and diagnosis, with variations in scores aligning with those observed in the SF-36. While its validity has been demonstrated, further study is needed to determine its sensitivity to changes in patients’ conditions and to establish the minimal clinically important difference. The Greek HeartQoL can thus provide valuable insights into patients' perceived well-being, enhancing patient-centred care in both clinical practice and research settings.
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Table 1: Description of the sample.
	
	Total cohort
(N=158)
	AP
(N=53; 33.5%)
	MI
(N=54; 34.2%)
	HF
(N=51; 32.3%)
	P value

	Age
	
	
	
	
	

	Years ± SD
	66.50±10.77
	65.40±9.65
	59.87±8.44
	74.67±8.68
	<0.05a,b,c

	Gender
	
	
	
	
	

	Female
	43 (27.2%)
	10 (18.9%)
	7 (13.0%)
	26 (51.0%)
	<0.001b,c

	Male
	115 (72.8%)
	43 (81.1%)
	47 (87.0%)
	25 (49.0%)
	<0.05b,c

	Marital status
	
	
	
	
	

	Single
	23 (14.5%)
	8 (15.1%)
	5 (9.2%)
	10 (19.6%)
	0.438

	Married/partnership
	102 (64.6%)
	36 (67.9%)
	42 (77.8%)
	24 (47.1%)
	0.085

	Other
	33 (20.9%)
	9 (17.0%)
	7 (13.0%)
	17 (33.3%)
	0.078

	Education
	
	
	
	
	

	< High School
	55 (34.8%)
	12 (22.6%)
	9 (16.7%)
	34 (66.7%)
	<0.001b,c

	= High School
	62 (39.2%)
	28 (52.9%)
	23 (42.6%)
	11 (21.6%)
	<0.05c

	> High School
	41 (26.0%)
	13 (24.5%)
	22 (40.7%)
	6 (11.8%)
	<0.05a,b

	Employment
	
	
	
	
	

	Unemployed
	2 (1.3%)
	0 (-)
	2 (3.7%)
	0 (-)
	n.a.

	Employed
	57 (36.1%)
	20 (37.7%)
	32 (59.3%)
	5 (9.8%)
	<0.001a,c

	Retired
	99 (62.6%)
	33 (62.3%)
	20 (37.0%)
	46 (90.2%)
	<0.05a,c

	Risk factors
	
	
	
	
	

	Comorbidities§
	33 (20.9%)
	7 (13.2%)
	13 (24.1%)
	13 (25.5%)
	0.336

	Diabetes*
	49 (31.0%)
	22 (41.5%)
	11 (20.4%)
	16 (31.4%)
	0.156

	Hypercholesterolemia*
	61 (38.6%)
	16 (30.2%)
	26 (48.1%)
	19 (37.3%)
	0.247

	Hypertension*
	68 (43.0%)
	33 (62.3%)
	21 (38.9%)
	14 (27.5%)
	<0.05a,c

	Physical inactivity#
	94 (59.5%)
	29 (54.7%)
	20 (37.0%)
	45 (88.2%)
	<0.05b,c

	Smoking
	65 (41.1%)
	22 (41.5%)
	32 (59.3%)
	11 (21.6%)
	<0.05b

	Disease severity
	
	
	
	
	

	CCS ≤ II
	30 (56.6%)
	30 (56.6%)
	
	
	-

	CCS III and IV
	23 (43.4%)
	23 (43.4%)
	
	
	-

	NYHA ≤ II
	24 (47.1%)
	
	
	24 (47.1%)
	-

	NYHA III & IV
	27 (52,9%)
	
	
	27 (52.9%)
	-

	Questionnaire scores
	
	
	
	
	

	Heart QoL
	
	
	
	
	

	Physical subscale
	1.75±0.85
	1.88±0.64
	2.29±0.63
	1.06±0.77
	<0.05a,b,c

	Emotional subscale
	2.07±0.67
	2.28±0.55
	1.70±0.56
	2.23±0.72
	<0.001a,b

	Global scale
	1.84±0.64
	1.99±0.55
	2.12±0.46
	1.39±0.65
	<0.001b,c

	HADS
	
	
	
	
	

	Anxiety scores
	5.01±3.10
	4.06±2.13
	5.70±3.35
	5.27±3.47
	<0.05a

	Anxious+
	31 (19.6%)
	3 (5.7%)
	17 (31.6%)
	11 (21.7%)
	n.a.

	Depression scores
	5.36±3.01
	4.70±2.80
	5.04±2.85
	6.39±3.01
	<0.05c

	Depressed+
	50 (31.6%)
	13 (24.5%)
	13 (24.1%)
	24 (47.0%)
	n.a.

	General distress scores
	10.37±5.27
	8.75±4.44
	10.74±5.69
	11.67±5.27
	<0.05c

	Generally, stressed+
	65 (41.1%)
	16 (30.2)
	23 (42.8%)
	26 (51.0%)
	n.a.

	SF-36
	
	
	
	
	

	PCS
	41.23±9.01
	44.66±7.96
	43.63±7.95
	35.12±8.09
	<0.001b,c

	MCS
	46.48±7.39
	48.24±7.77
	44.04±6.09
	47.24±7.70
	<0.05a


Note: a AP vs. MI; b MI vs. HF; c AP vs. HF; n.a. not applicable;
§Including Cancer, Respiratory diseases, Urogenital diseases, and Neurological diseases
*Physician reported; # Patient-reported active on < 3 occasions per week
+HADS cut-off score ≥ 8 for the anxiety/depression subscales and ≥ 12 for the general distress factor
p value between diagnosis using Chi-square tests with categorical variables and ANCOVA with continuous variables (post hoc Bonferroni correction and scores adjusted for age, sex, and risk factors);
























Table 2: Measurement values of the Greek HeartQoL.

	
	Total cohort
(N=158)
	AP
(N=53)
	MI
(N=54)
	HF
(N=51)

	Physical subscale
	1.75±0.85
	1.88±0.64
	2.29±0.63
	1.06±0.77

	Floor effect
	0%
	0%
	0%
	0%

	Ceiling effect
	2.5%
	1.9%
	5.6%
	0%

	Cronbach’s alpha
	0.94
	0.90
	0.91
	0.91

	Emotional subscale
	2.07±0.67
	2.28±0.55
	1.70±0.56
	2.23±0.72

	Floor effect
	0%
	0%
	0%
	0

	Ceiling effect
	12.7%
	11.3%
	5.6%
	21.6%

	Cronbach’s alpha
	0.74
	0.72
	0.60
	0.74

	Global scale
	1.84±0.64
	1.99±0.55
	2.12±0.46
	1.39±0.65

	Floor effect
	0%
	0%
	0%
	0%

	Ceiling effect
	1.3%
	0%
	3.7%
	2%

	Cronbach’s alpha
	0.88
	0.90
	0.82
	0.89


















Table 3: Mokken Scale analysis of the Greek HeartQoL.

	
	Loevinger’s H coefficients*

	
	Physical Hi
	Emotional Hi
	Global Hi

	1. Walk indoors on level ground?
	0.58
	
	0.51

	2. Garden, vacuum, or carry groceries?
	0.66
	
	0.57

	3. Climb a hill or a flight of stairs without stopping?
	0.67
	
	0.59

	4. Walk more than 100 yards at a brisk pace?
	0.65
	
	0.56

	5. Lift or move heavy objects?
	0.64
	
	0.56

	6. Feeling short of breath?
	0.58
	
	0.52

	7. Being physically restricted?
	0.66
	
	0.61

	8. Feeling tired, fatigued, low on energy?
	0.61
	
	0.59

	9. Not feeling relaxed and free of tension?
	
	0.72
	0.48

	10. Feeling depressed?
	
	0.73
	0.50

	11. Being frustrated?
	
	0.69
	0.50

	12. Being worried?
	
	0.75
	0.51

	13. Being limited in doing sports or exercise?
	0.61
	
	0.56

	14. Working around the house or yard?
	0.69
	
	0.62

	HeartQoL H
	0.63
	0.72
	0.56


Note: *H (scale) coefficients (strong, ≥ 0.50, moderate, 0.49 to 0.40)













Table 4: Convergent validity of the Greek HeartQoL with the SF-36.
	HeartQoL
	Physical subscale
	Emotional subscale
	p value#

	Total cohort (N=158)
	
	
	

	SF-36 PCS
	0.74**
	0.09
	<0.001

	SF-36 MCS
	0.22**
	0.57**
	<0.001

	p value#
	<0.001
	
	

	AP (N=53)
	
	
	

	SF-36 PCS
	0.71**
	0.33*
	<0.05

	SF-36 MCS
	0.25
	0.52**
	0.054

	p value#
	<0.001
	<0.001
	

	MI (N=54)
	
	
	

	SF-36 PCS
	0.65**
	0.11
	<0.001

	SF-36 MCS
	0.47**
	0.51**
	0.395

	p value#
	<0.05
	<0.001
	

	HF (N=51)
	
	
	

	SF-36 PCS
	0.73**
	0.14
	<0.001

	SF-36 MCS
	0.47**
	0.61**
	0.165

	p value#
	<0.001
	<0.001
	


Note: Strong Pearson correlation coefficients r ≥ .50 are bold
*Correlation coefficient p < .05
**Correlation coefficient p < .001
# Steiger’s test for comparing Pearson correlation coefficients














Table 5: Discriminative validity of the Greek HeartQoL.

	
	HeartQoL

	
	Physical subscale
	Emotional subscale
	Global subscale

	Total cohort
	
	
	

	Age
	
	
	

	Young (<60 years; N=40)
	2.23 [2.03–2.43]
	2.04 [1.84-2.24]
	2.18 [2.03-2.32]

	Middle age (60–70 years; N =58)
	1.84 [1.65-2.03]
	1.89 [1.72-2.05]
	1.85 [1.70-2.01]

	Elderly (> 70 years; N =60)
	1.35 [1.13-1.57]
	2.25 [2.09-2.42]
	1.61 [1.44-1.78]

	p value
	<0.001
	<0.05
	<0.001

	Sex
	
	
	

	Female (N=43)
	1.33 [1.10-1.57]
	2.09 [1.88-2.31]
	1.55 [1.36-1.74]

	Male (N=115)
	1.91 [1.76-2.06]
	2.06 [1.94-2.18]
	1.95 [1.84-2.06]

	p value
	<0.001
	0.761
	<0.001

	SF-36 general health status
	
	
	

	Excellent/very good (N =83)
	1.54 [1.36-1.72]
	1.96 [1.81-2.11]
	1.66 [1.53-1.79]

	Good (N =44)
	2.03 [1.81-2.25]
	2.16 [1.96-2.37]
	2.07 [1.88-2.25]

	Fair/poor (N =31)
	1.93 [1.63-2.24]
	2.21 [2.02-2.40]
	2.01 [1.79-2.24]

	p value
	<0.05
	0.107
	<0.05

	SF-36 health transition
	
	
	

	Improve (N=74)
	1.50 [1.31-1.68]
	2.22 [2.08-2.35]
	1.70 [1.57-1.84]

	No change (N=64)
	2.11 [1.93-2.29]
	1.88 [1.71-2.05]
	2.04 [1.90-2.20]

	Deteriorate (N=20)
	1.56 [1.16-1.96]
	2.11 [1.83-2.39]
	1.72 [1.42-2.02]

	p value
	<0.001
	<0.05
	<0.05

	HADS*
	
	
	

	Anxious (N=31)
	1.46 [1.17-1.75]
	1.83 [1.58-2.08]
	1.57 [1.36-1.77]

	Not anxious (N=127)
	1.82 [1.68-1.97]
	2.12 [2.01-2.24]
	1.91 [1.80-2.02]

	p value
	<0.05
	<0.05
	<0.05

	Depressive (N=50)
	1.47 [1.23-1.71]
	2.10 [1.92-2.27]
	1.65 [1.47-1.82]

	Not depressive (N=108)
	1.88 [1.73-2.04]
	2.05 [1.92-2.18]
	1.93 [1.82-2.05]

	p value
	<0.05
	0.669
	<0.05

	Generally, stressed (N=65)
	1.37 [1.17-1.58]
	1.95 [1.79-2.12]
	1.54 [1.38-1.69]

	Not generally stressed (N=93)
	2.02 [1.87-2.17]
	2.14 [2.01-2.28]
	2.05 [1.94-2.16]

	p value
	<0.001
	0.076
	<0.001


Note: N number of patients; 
Mean (95% confidence interval) comparisons with ANCOVAs (scores adjusted for age, sex, and risk factors within diagnosis) and post hoc Bonferroni correction;
*HADS cut-off score ≥ 8 for the anxiety/depression subscales and ≥ 12 for the general distress factor



