Supplementary File 1：
Detailed Results of Factor Structure Optimization for the Diabetic Foot Care Behavior Questionnaire
1. Introduction
This supplementary file provides detailed statistical outputs from the factor analysis procedures used to optimize the structure of the Diabetic Foot Care Behavior Questionnaire in the high-risk diabetic foot (HRDF) population. The optimization process involved exploratory factor analysis (EFA) using baseline data (N=402) and confirmatory factor analysis (CFA) using independent follow-up data (N=231).

2. Exploratory Factor Analysis (EFA)
EFA was performed using maximum likelihood estimation with oblimin rotation. Models with 3, 4, and 5 factors were examined.
Table S1. EFA Model Fit Comparison
	Model
	TLI
	RMSEA (90% CI)
	Cumulative Variance
	Key Observations

	3-factor
	0.851
	0.060 (0.050–0.070)
	32%
	Mixed item loadings; item 3 cross-loaded; clinically ambiguous

	4-factor
	0.898
	0.049 (0.038–0.061)
	36%
	Clinically interpretable structure; acceptable fit

	5-factor
	0.954
	0.033 (0.016–0.048)
	41%
	Item 12 formed a single-item factor; overfitting concerns



Based on model fit indices, clinical interpretability, and parsimony, the 4-factor model was selected as the optimal solution.
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	Item
	Loading
	Communality (h²)

	F1: Cleaning & Sock Changing
	
	
	

	
	item2 (Daily foot washing)
	0.77
	0.577

	
	item4 (Drying feet thoroughly)
	0.66
	0.642

	
	item12 (Daily sock change)
	0.55
	0.304

	F2: Inspection & Care
	
	
	

	
	item1 (Daily foot inspection)
	0.74
	0.550

	
	item10 (Checking inside shoes)
	0.66
	0.428

	
	item3 (Testing water temperature)
	0.42
	0.409





Table S2 (continued). Standardized Factor Loadings for the 4-factor EFA Model (Baseline Data, n=402)

	Factor
	Item
	Loading
	Communality (h²)

	
	item5 (Applying moisturizer)
	0.42
	0.214

	F3: Footwear Selection
	
	
	

	
	item8 (Buying shoes in the evening)
	1.00
	0.995

	
	item9 (Wearing comfortable shoes)
	0.35
	0.372

	
	item15 (Breaking in new shoes gradually)
	0.35
	0.339

	F4: Risky Behaviors
	
	
	

	
	item11 (Wearing open-toed shoes)
	0.56
	0.315

	
	item7 (Walking barefoot)
	0.48
	0.261

	
	item14 (Wearing tight socks)
	0.44
	0.237


Note: Items with factor loadings <0.30 (item6, item13, item16, item17) were considered as separate single items for subsequent analyses due to their clinical importance.

3. Confirmatory Factor Analysis (CFA)
CFA was conducted using the follow-up sample (n=231) to validate the 4-factor structure identified in EFA.
Table S3. CFA Fit Indices for the Initial 4-factor Model
	Index
	Value
	Criterion

	χ²
	128.751
	—

	df
	59
	—

	χ²/df
	2.18
	<3 (acceptable)

	CFI
	0.794
	<0.90 (poor)

	TLI
	0.728
	<0.90 (poor)

	RMSEA
	0.072 (90% CI: 0.055–0.088)
	<0.08 (marginal)

	SRMR
	0.080
	≤0.08 (borderline)


The initial 4-factor model demonstrated inadequate fit, particularly with low CFI and TLI values.








Table S4. Standardized Factor Loadings for the Initial 4-factor CFA Model
	Factor
	Item
	Standardized Loading
	P-value

	F1
	item2
	0.561
	—

	
	item4
	0.367
	<0.001

	
	item12
	0.628
	<0.001

	F2
	item1
	0.257
	—

	
	item3
	0.535
	0.008

	
	item5
	0.430
	0.010

	
	item10
	0.579
	0.007

	F3
	item8
	0.441
	—

	
	item9
	0.639
	<0.001

	
	item15
	0.556
	<0.001

	F4
	item7
	0.473
	—

	
	item11
	0.615
	<0.001

	
	item14
	0.674
	<0.001


Note: item1 and item4 exhibited low factor loadings (<0.40) and were flagged for potential removal.

4. Model Refinement
Based on modification indices and theoretical considerations, items 1 and 4 were removed from the model due to low factor loadings and potential cross-loading issues.
Table S5. Modification Indices for the Initial Model (Values >10)
	Path
	MI
	Expected Change

	F4 → item1
	16.182
	-4.982

	F4 → item4
	15.441
	0.658

	F3 → item1
	14.120
	-4.325

	F3 → item2
	13.938
	-0.796

	item4 ↔ item12
	13.377
	-0.105

	F1 → item1
	10.555
	-5.432



5. Final CFA Model
After removing items 1 and 4, the revised model demonstrated excellent fit.
Table S6. CFA Fit Indices for the Final Model (After Deleting Items 1 and 4)
	Index
	Value
	Criterion
	Assessment

	χ²
	47.482
	—
	—

	df
	38
	—
	—

	χ²/df
	1.25
	<3
	Excellent

	CFI
	0.963
	>0.90
	Excellent

	TLI
	0.947
	>0.90
	Excellent

	RMSEA
	0.033 (90% CI: 0.000–0.060)
	<0.05
	Excellent

	SRMR
	0.052
	<0.08
	Good

	P-value (χ²)
	0.139
	>0.05
	Non-significant



Table S7. Standardized Factor Loadings for the Final CFA Model
	Factor
	Item
	Standardized Loading
	P-value
	Interpretation

	F1: Cleaning & Sock Changing
	
	
	
	

	
	item2 (Daily foot washing)
	0.451
	—
	Acceptable

	
	item12 (Daily sock change)
	0.862
	0.001
	Good

	F2: Inspection & Care
	
	
	
	

	
	item3 (Testing water temperature)
	0.531
	—
	Acceptable

	
	item5 (Applying moisturizer)
	0.397
	0.001
	Marginal but acceptable

	
	item10 (Checking inside shoes)
	0.586
	<0.001
	Acceptable

	F3: Footwear Selection
	
	
	
	

	
	item8 (Buying shoes in the evening)
	0.460
	—
	Acceptable

	
	item9 (Wearing comfortable shoes)
	0.619
	<0.001
	Good

	
	item15 (Breaking in new shoes gradually)
	0.561
	<0.001
	Acceptable

	F4: Risky Behaviors
	
	
	
	

	
	item7 (Walking barefoot)
	0.478
	—
	Acceptable

	
	item11 (Wearing open-toed shoes)
	0.620
	<0.001
	Good

	
	item14 (Wearing tight socks)
	0.667
	<0.001
	Good


Note: item 5 had a standardized loading of 0.397, which is marginally below the conventional threshold of 0.40 but was retained due to its clinical importance and the overall model fit.





Table S8. Factor Correlations for the Final CFA Model
	Factor
	F1
	F2
	F3
	F4

	F1 (Cleaning & Sock Changing)
	1.00
	
	
	

	F2 (Inspection & Care)
	0.358
	1.00
	
	

	F3 (Footwear Selection)
	0.506
	0.342
	1.00
	

	F4 (Risky Behaviors)
	0.166
	0.066
	0.352
	1.00



6. Summary of the Final Factor Structure
The final optimized questionnaire consists of 11 items across 4 dimensions:
	Dimension
	Items
	Number of Items

	F1: Cleaning & Sock Changing
	2, 12
	2

	F2: Inspection & Care
	3, 5, 10
	3

	F3: Footwear Selection
	8, 9, 15
	3

	F4: Risky Behaviors
	7, 11, 14
	3


Six additional items (items 1, 4, 6, 13, 16, 17) were retained as single-item indicators due to their clinical importance, despite not fitting into the factor structure.

7. Robustness Validation: CFA Results Based on the LPA Sample (N=402)
To further verify the robustness of the four-factor structure in the primary analysis sample, we re-ran the CFA using the same sample as the LPA (N=402).
Table S9. CFA Fit Indices Based on the LPA Sample (N=402)
	Index
	Value
	Assessment

	χ²
	118.237
	—

	df
	38
	—

	χ²/df
	3.11
	Acceptable

	CFI
	0.893
	Marginal

	TLI
	0.846
	Marginal

	RMSEA (90% CI)
	0.072 (0.057–0.087)
	Acceptable

	SRMR
	0.054
	Good



Table S10. Standardized Factor Loadings Based on the LPA Sample (N=402)
	Factor
	Item
	Standardized Loading
	P-value

	F1
	item2
	0.696
	<0.001

	F1
	item12
	0.575
	<0.001

	F2
	item3
	0.798
	<0.001

	F2
	item5
	0.356
	0.003

	F2
	item10
	0.403
	<0.001

	F3
	item8
	0.782
	<0.001

	F3
	item9
	0.661
	<0.001

	F3
	item15
	0.654
	<0.001

	F4
	item7
	0.398
	0.001

	F4
	item11
	0.589
	<0.001

	F4
	item14
	0.508
	<0.001


Note: Items 5 and 7 had loadings slightly below 0.40 but were retained due to clinical importance and statistical significance (P < 0.05). The independent sample (N=231) CFA confirmed excellent fit (CFI = 0.963; see Section 5). The consistency of results across both samples indicates that the four-factor structure is robust in the HRDF population.

8. Summary of the Final Factor Structure
The final optimized questionnaire consists of 11 items across 4 dimensions:
	Dimension
	Items
	Number of Items

	F1: Cleaning & Sock Changing
	2, 12
	2

	F2: Inspection & Care
	3, 5, 10
	3

	F3: Footwear Selection
	8, 9, 15
	3

	F4: Risky Behaviors
	7, 11, 14
	3


Six additional items (items 1, 4, 6, 13, 16, 17) were retained as single-item indicators due to their clinical importance, despite not fitting into the factor structure.
9. Conclusion
The optimized 4-factor structure demonstrated excellent psychometric properties in the HRDF population, providing a robust measurement model for subsequent latent profile analysis. Cross-validation using both independent (N=231) and full LPA (N=402) samples confirmed the structural stability of the four-factor model.




