Athletes' Self-Perception Questionnaire on Ankle Taping and Braces During Training and Competition 
Section One: Basic Information
Name: 
Age: 
Weight: 
Height:
Section Two: User Experience
1.Stability:  
(1) Did the tape/brace improve the stability of your ankle during training? Please rate on a scale of 0 (very unstable) to 10 (very stable). 
[image: 刻度尺图册_360百科]
During jumps, sharp turns, etc., did the taping and braces provide adequate support? Please describe your experience. 


2.Mobility: 
(1) To what extent did the tape/brace affect your ankle's freedom of movement? Please rate on a scale of 0 (highly restricting) to 10 (no impact at all). 
[image: 刻度尺图册_360百科]
(2) During use, were you aware of the taping and braces? Please describe your experience. 


3.Fit: 
(1) Did the tape/brace feel like they were the right size and shape for your ankle? Please rate on a scale of 0 (very poor fit) to 10 (excellent fit). 
[image: 刻度尺图册_360百科]
(2) Did you need to adjust the tape/brace to improve the fit? 


4. Perceived Safety: 
(1) Did you feel assured by the protection provided by the tape/brace? Please rate on a scale of 0 (very insecure) to 10 (very secure). 
[image: 刻度尺图册_360百科]
(2) Would you be willing to continue using ankle support you used during training and competitions? Please explain.


5.Comfort: 
(1) Were the materials of the tape/brace comfortable? Please rate on a scale of 0 (very uncomfortable) to 10 (very comfortable).
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(2) After prolonged use, did you experience any skin irritation or discomfort? If yes, please describe in detail. 


6.Recommendation for wearing: 
(1) How satisfied are you with the tape/brace overall? Please rate on a scale of 0 (very dissatisfied) to 10 (very satisfied). 
[image: 刻度尺图册_360百科]
(2) Would you recommend the tape/brace to other athletes? Please explain. 



7.Suggestions: 
(1) Do you have any other suggestions or feedback regarding the tape/brace, apart from the above questions? Please provide them here.


Development and Validation of the Athletes' Self-Perception Questionnaire on Ankle Support Interventions
1. Introduction and Development Purpose
This questionnaire aimed to evaluate athletes’ perceptions of ankle taping and brace interventions. Existing questionnaires did not fully capture the multidimensional subjective experiences relevant to these biomechanical interventions. Therefore, a new self-report instrument was developed to collect both quantitative trends and qualitative insights, rather than producing a single overall score. This document details the systematic development and preliminary validation of the questionnaire. The final version of this questionnaire, as refined through the below process, was administered in the main study as described in the manuscript.

2. Questionnaire Development Process
2.1 Theoretical Construct Definition and Literature Review
Based on literature from sports biomechanics, rehabilitation, and human factors engineering, six core constructs were identified and operationally defined as follows:
1. Stability: Perceived joint stability during movements such as jumping and rapid direction changes with external support.
2. Mobility: The range of motion and freedom of movement of the ankle while using the support device.
3. Fit: The degree of anatomical conformity and absence of slippage or displacement of the device.
4. Perceived Safety: Athletes’ trust in the protective function of the support device.
5. Comfort: Subjective perception of material feel, temperature, pressure distribution, and skin response during prolonged use.
6. Willingness to Recommend: Likelihood of recommending the device to peers, reflecting overall satisfaction.

2.2 Initial Item Generation and Questionnaire Structure
For each construct, initial items were drafted and organized into a modular structure. Each module included:
1. Core quantitative item: A single 0–10 Likert-scale item (0 = “strongly disagree”, 10 = “strongly agree”) capturing the primary measurement for the construct. Anchors were adapted to each construct (e.g., stability: “very unstable” to “very stable”).
2. Supplementary qualitative item: An open-ended question following the quantitative item to collect detailed, contextual feedback for interpretation.

2.3 Expert Content Validity Evaluation
A panel of five experts, a sports biomechanics professor, two athletic trainers, and two physical therapists, independently reviewed the questionnaire. Each item was rated on a 4-point scale (1 = not relevant, 4 = highly relevant) for:
1. Relevance to the target construct.
2. Clarity and unambiguity of item wording.
3. Coverage of core dimensions of ankle support experience.
Table 1. Content Validity Evaluation by Expert Panel
	Item
	Expert 1
	Expert 2
	Expert 3
	Expert 4
	Expert 5
	I-CVI

	Stability
	4
	4
	3
	3
	3
	1.00

	Mobility
	3
	4
	3
	3
	3
	1.00

	Fit
	3
	3
	3
	2
	3
	0.80

	Perceived Safety
	4
	4
	3
	3
	3
	1.00

	Comfort
	3
	3
	4
	2
	3
	0.80

	Willingness to recommend
	4
	4
	4
	3
	2
	0.80

	Scale-level CVI (S-CVI)
	
	
	
	
	
	0.90


Note: Ratings based on a 4-point scale (1 = not relevant, 4 = highly relevant). All item-level CVI (I-CVI) values ≥ 0.78 indicate good content validity.
The content validity of the questionnaire was evaluated by an expert panel. The item-level content validity index (I-CVI) for all core items exceeded 0.78, and the scale-level content validity index (S-CVI) was 0.90, indicating good overall content validity. Based on expert feedback, minor wording adjustments were made to improve clarity and neutrality.

2.4 Pilot Testing and Face Validity
A pilot test was conducted with five athletes not involved in the main study, using a think-aloud protocol to assess clarity and usability. Feedback led to minor revisions of guidance statements, confirming satisfactory face validity.

3. Psychometric Evaluation (Based on Study Data)
3.1 Reliability Analysis
Table 2. Test–Retest Reliability (n = 15)
	Subscale
	Mean (Test 1)
	Mean (Test 2)
	ICC (95% CI)

	Stability
	7.82 ± 1.45
	7.65 ± 1.63
	0.82 (0.56, 0.93)

	Mobility
	3.53 ± 1.62
	3.61 ± 1.74
	0.71 (0.35, 0.89)

	Fit
	6.07 ± 1.81
	5.92 ± 1.88
	0.79 (0.50, 0.92)

	Perceived Safety
	7.48 ± 1.35
	7.57 ± 1.52
	0.85 (0.62, 0.94)

	Comfort
	5.47 ± 1.73
	5.41 ± 1.79
	0.76 (0.42, 0.91)

	Willingness to recommend
	7.03 ± 1.58
	7.12 ± 1.47
	0.83 (0.58, 0.94)


Note: ICC > 0.75 indicates good reliability across all subscales.
As each construct was assessed by a single core item, internal consistency (Cronbach ‘s α) was not applicable. Therefore, test–retest reliability was employed to evaluate the temporal stability of these items. Test–retest reliability was assessed in a separate sample of 15 athletes over a two-week interval. The intraclass correlation coefficients (ICC) ranged from 0.71 to 0.85, indicating moderate to good reliability.

3.2 Validity Analysis
Table 3. Exploratory Factor Analysis (EFA) Results (n = 45)
	Item
	Factor 1 (Functional perception)
	Factor 2 (Experiential perception)

	Stability
	0.81
	0.24

	Perceived Safety
	0.79
	0.28

	Willingness to recommend
	0.73
	0.35

	Comfort
	0.29
	0.76

	Fit
	0.33
	0.72

	Mobility
	0.47
	0.44


KMO = 0.72, Bartlett’s test of sphericity: χ²(15) = 62.38, p < 0.001. Eigenvalues > 1: 2 factors; Cumulative variance explained: 68.4%.
We evaluated construct validity using exploratory factor analysis on the six core items. Bartlett’s test of sphericity was significant (p < 0.001) and KMO = 0.72, supporting factorability. Principal component analysis with varimax rotation extracted two factors with eigenvalues >1, explaining 68.4% of the variance. Factor 1 (“Functional Perception”) loaded highly on stability, Perceived Safety, and willingness to recommend. Factor 2 (“Experience Perception”) loaded highly on comfort and fit. Mobility loaded moderately on both factors. All items showed adequate variability and no floor or ceiling effects.

4. Data Usage and Analysis
We summarized core item scores at baseline and after six weeks using descriptive statistics. We used paired t-tests for normally distributed data and Wilcoxon signed-rank tests for non-normal data to assess longitudinal changes. Open-ended responses were independently coded by two researchers, grouped into themes, and discussed to resolve discrepancies, providing context for the quantitative results.
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