Table
Table 1. Methodological Limitations in Existing Quantum-Inspired CVD Studies
	Study
	Validation Method
	Network Perspective
	Interpretability
	Key Limitations

	Banday et al. [9]
	Train-test split
	Not provided
	Not provided
	Single split bias; no feature interaction modeling

	Babu et al. [10]
	Train-test split
	Minimal
	Minimal
	Overstated quantum claims; no network analysis

	Bharti et al. [18]
	Train-test split
	Not provided
	Limited
	Optimistic accuracy; no quantum component

	Mohan et al. [19]
	10-fold CV
	Not provided
	Feature ranking
	No quantum approach; basic feature ranking

	This Study
	5-fold Stratified CV
	Feature interaction network
	Comprehensive SHAP
	Addresses all above limitations




Table 2. Feature Specifications for Heart Disease Dataset
	Feature
	Description
	Type
	Range

	age
	Patient age in years
	Continuous
	29–77

	sex
	Sex (1=male, 0=female)
	Binary
	0, 1

	cp
	Chest pain type
	Categorical
	1, 2, 3, 4

	trestbps
	Resting blood pressure (mm Hg)
	Continuous
	94–200

	chol
	Serum cholesterol (mg/dl)
	Continuous
	126–564

	fbs
	Fasting blood sugar > 120 mg/dl
	Binary
	0, 1

	restecg
	Resting ECG results
	Categorical
	0, 1, 2

	thalach
	Maximum heart rate achieved
	Continuous
	71–202

	exang
	Exercise-induced angina
	Binary
	0, 1

	oldpeak
	ST depression induced by exercise
	Continuous
	0–6.2

	slope
	Slope of peak exercise ST segment
	Categorical
	1, 2, 3

	ca
	Number of major vessels (fluoroscopy)
	Categorical
	0, 1, 2, 3

	thal
	Thalassemia
	Categorical
	3, 6, 7

	num
	Target variable (0=no disease, 1–4=disease)
	Binary
	0, 1


Table 3. Hyperparameter Configuration
	Parameter
	Value
	Description

	Learning Rate
	0.001
	Adam optimizer initial rate

	Batch Size
	32
	Training mini-batch size

	Epochs
	150
	Maximum training epochs

	Early Stopping
	20
	Patience for early stopping

	Dropout Rate
	0.3
	Hidden layer dropout probability

	L₂ Regularization
	0.001
	Weight decay coefficient

	Network Depth (d)
	2
	Feature map repetitions

	Cross-Validation
	5-fold
	Stratified k-fold validation

	Random Seed
	42
	For reproducibility



Table 4. Performance Comparison of Classification Models (5-Fold Cross-Validation)
	Model/Study
	Accuracy
	Precision
	Recall
	F1-Score

	Logistic Regression [27]
	82.8±2.1%
	81.5±2.4%
	82.2±2.6%
	81.8±2.3%

	Random Forest (Basak et al.) [20]
	85.5±1.8%
	84.2±2.1%
	84.8±2.0%
	84.5±1.9%

	SVM-RBF (Akhtar et al.) [28]
	84.2±1.9%
	83.1±2.2%
	82.9±2.1%
	83.0±2.0%

	Standard DNN (Bharti et al.) [18]
	87.9±1.4%
	86.5±1.7%
	86.2±1.8%
	86.3±1.6%

	QI-SVM (Banday et al.) [9]
	86.5±1.6%
	85.3±1.9%
	85.0±2.0%
	85.1±1.8%

	Proposed QI-DL (This Study)
	90.5±1.1%
	89.1±1.4%
	91.2±1.5%
	89.9±1.3%



Table 5. Statistical Significance Testing for Model Comparisons
	Model Comparison
	Mean Δ
	t-statistic
	p-value
	Cohen's d
	Effect Size

	QI-DL vs. DNN
	+2.6%
	4.23
	0.0089*
	0.82
	Large

	QI-DL vs. QI-SVM
	+4.0%
	5.67
	0.0021*
	1.15
	Large

	QI-DL vs. RF
	+5.0%
	6.12
	0.0014*
	1.34
	Large

	QI-DL vs. SVM
	+6.3%
	7.45
	0.0007*
	1.58
	Large

	QI-DL vs. LogReg
	+7.7%
	8.93
	0.0003*
	1.89
	Large


*Statistically significant after Bonferroni adjustment ()
Table 6 Confusion Matrix for Proposed Hybrid Model (Aggregated across 5 folds)
	
	Predicted Negative
	Predicted Positive

	Actual Negative
	144 (TN)
	16 (FP)

	Actual Positive
	12 (FN)
	125 (TP)



Table 7 Feature Node Importance Analysis (SHAP Values)
	Feature Node
	Mean |SHAP|
	Network Centrality
	Clinical Interpretation

	thal
	0.198
	High
	Thalassemia blood disorder indicator

	ca
	0.175
	High
	Number of major vessels (fluoroscopy)

	cp
	0.163
	High
	Chest pain type characterization

	oldpeak
	0.142
	Medium
	Exercise-induced ST depression

	thalach
	0.118
	Medium
	Maximum heart rate achieved

	exang
	0.095
	Medium
	Exercise-induced angina

	age
	0.078
	Low
	Primary demographic risk factor

	slope
	0.065
	Low
	ST segment slope during exercise



Table 8 Ablation Study with Statistical Validation
	Configuration
	Accuracy
	Δ from Full
	p-value
	Cohen’s d

	Full Hybrid Model
	90.5±1.1%
	—
	—
	—

	Without QI Transform
	87.9±1.4%
	−2.6%
	0.0089
	0.82

	Without Ensemble
	88.2±1.3%
	−2.3%
	0.0121
	0.74

	Without DNN (QI-SVM only)
	86.5±1.6%
	−4.0%
	0.0021
	1.15

	Original Features Only
	85.5±1.8%
	−5.0%
	0.0014
	1.34

	Random Features (Control)
	68.2±3.2%
	−22.3%
	<0.0001
	3.21



Table 9. Computational Time Analysis
	Model
	Training Time (s)
	Inference Time (ms)

	Logistic Regression
	0.12 ± 0.02
	0.8 ± 0.1

	Random Forest
	2.34 ± 0.18
	3.2 ± 0.4

	SVM (RBF)
	1.87 ± 0.15
	2.1 ± 0.3

	Standard DNN
	45.6 ± 3.2
	1.5 ± 0.2

	QI-SVM
	8.42 ± 0.67
	4.8 ± 0.6

	Proposed QI-DL
	58.3 ± 4.1
	2.3 ± 0.3






Table 10. Comparison with Related Studies
	Study
	Dataset
	Accuracy
	Validation
	Interpretability

	Banday et al. [9]
	Cleveland
	90.16%
	Train-Test Split
	Not provided

	Babu et al. [10]
	Cleveland
	93.4%
	Train-Test Split
	Not provided

	Bharti et al. [18]
	UCI HD
	94.2%
	Train-Test Split
	Limited

	Mohan et al. [19]
	Cleveland
	88.7%
	10-Fold CV
	Feature ranking

	This Study
	Cleveland
	90.5%
	5-Fold Stratified CV
	SHAP analysis




