Table1:Intervention Content
	Group
	Program
	Intervention content
	Repetitions × Sets
	Rest interval

	
	
	Weeks 1-2
	Weeks 3-4
	Weeks 5-6
	
	

	Control group
	Hip-knee strengthening training
	Side-lying hip abduction
Resistance-band glute bridge
Knee extension with ball squeeze
Lunge squat
Resistance-band lateral walking
Single-leg squat
	Resistance-band clamshell
Resistance-band single-leg glute bridge
Squat
Bulgarian split squat
Lateral lunge
Resisted single-leg squat
	Side plank
Resistance-band hip thrust
Resistance-band squat
Weighted Bulgarian split squat
Lateral step-up
BOSU ball single-knee balance
	15 reps/set × 4 sets
	








Between sets: 30 s


Between exercises: 60 s

	Experimental group

	Hip-knee strengthening training
	Same as control group
	Same as control group
	Same as control group
	15 reps/set × 2 sets
	

	
	Foot-core training
	Short-foot exercise (seated)
Toe separation (seated)
Toe extension (seated)
2nd-5th toe extension (seated)
Heel raises (double-leg)
BOSU ball standing (double-leg)
	Short-foot exercise (double-leg standing)
Toe separation (double-leg standing)
Toe extension (double-leg standing)
2nd-5th toe extension (double-leg standing)
Heel raises (single-leg)
BOSU ball standing (single-leg)
	Short-foot exercise (single-leg standing)
Toe separation (single-leg standing)
Toe extension (single-leg standing)
2nd-5th toe extension (single-leg standing)
Heel raises (single-leg on step)
BOSU ball standing (eyes-closed single-leg)
	15 reps/set × 2 sets
15 reps/set × 2 sets
15 reps/set × 2 sets
15 reps/set × 2 sets
20 reps/set × 2 sets
20 s/set × 2 sets
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Figure 1. Foot-core training.
Note: A, short-foot exercise; B, toe-spread exercise; C, toe extension; D, 2nd–5th toe extension.
TIDieR – Experimental Group (EG): Foot-core training + reduced-volume hip–knee strengthening
1. Brief name
Combined program: foot-core training plus hip–knee strengthening (Experimental group).
2. Why (rationale/theory/goal of essential elements)
This combined program targets both proximal capacity and distal sensorimotor control. Foot-core training aims to enhance intrinsic/extrinsic foot muscle function and distal control, which may improve lower-limb kinetic-chain stability and complement proximal strengthening in PFP.
3. What (materials)
All materials used for hip–knee strengthening (resistance bands, ball, BOSU, step/box, external loads), plus equipment required for progressive foot-core challenges:
· BOSU balance trainer
· Step/box for heel raises on a step 
· Optional: towel/markers for toe drills 
4. What (procedures)
A 6-week program composed of two components:
A) Hip–knee strengthening (same exercises as CG by week; reduced volume)
The hip–knee exercise selection and phase structure (Weeks 1–2, 3–4, 5–6) were identical to the control group, but performed at reduced volume (see Item 8).
B) Foot-core training (progressive)
Weeks 1–2 (seated / double-leg emphasis)
1. Short-foot (seated)
2. Toe separation (seated)
3. Toe extension (seated)
4. 2nd–5th toe extension (seated)
5. Heel raises (double-leg)
6. BOSU standing (double-leg)
Weeks 3–4 (standing double-leg; begin single-leg challenges)
1. Short-foot (double-leg standing)
2. Toe separation (double-leg standing)
3. Toe extension (double-leg standing)
4. 2nd–5th toe extension (double-leg standing)
5. Heel raises (single-leg)
6. BOSU standing (single-leg)
Weeks 5–6 (single-leg; advanced balance challenge)
1. Short-foot (single-leg standing)
2. Toe separation (single-leg standing)
3. Toe extension (single-leg standing)
4. 2nd–5th toe extension (single-leg standing)
5. Heel raises (single-leg on step)
6. BOSU standing (eyes-closed single-leg)
Standardization and technique cues
Foot-core cues emphasized maintaining tripod foot support (heel, first and fifth metatarsal heads), engaging the medial longitudinal arch without toe “gripping,” and keeping the knee aligned over the foot. Common errors (toe flexor dominance, arch collapse, dynamic knee valgus, loss of balance) were corrected in real time. Exercise intensity and progression were adjusted to maintain correct technique under the study pain-monitoring rule (see Item 9). The within-session order of components was standardized.
5. Who provided (provider expertise, background, training)
Sessions were delivered by exercise rehabilitation therapists with 5 years of clinical experience. Providers received standardized study-specific training covering both hip–knee and foot-core instruction and error correction.
6. How (modes of delivery)
Fully supervised, small-group delivery (typical group size 5–8 participants). All sessions were conducted in-person with real-time technique correction and progression guidance.
7. Where (type of location)
Rehabilitation Room, Tianjin University of Sport.
8. When and how much (dosage, schedule, intensity)
· Program duration: 6 weeks
· Frequency: 3 sessions per week
· Session duration: 40 minutes per session
Hip–knee strengthening dose (reduced volume):
· Per-exercise dose: 15 repetitions × 2 sets
· Rest intervals: 30 seconds between sets and 60 seconds between exercises
Foot-core training dose:
· Short-foot: 15 repetitions × 2 sets
· Toe separation: 15 repetitions × 2 sets
· Toe extension: 15 repetitions × 2 sets
· 2nd–5th toe extension: 15 repetitions × 2 sets
· Heel raises: 20 repetitions × 2 sets
· BOSU standing: 20 seconds × 2 sets
· Session components (recommended for replication): warm-up, foot-core + hip–knee exercises, cool-down 
9. Tailoring (what, why, when)
Progression was pre-specified by phase (seated → standing double-leg → single-leg/eyes-closed) while maintaining correct technique. Regressions/progressions were applied when compensations occurred (toe gripping, arch collapse, dynamic knee valgus, unstable balance) or when symptoms exceeded acceptable limits. The pain-monitoring threshold was pain ≤ 3/10 during exercise, and symptoms were required to settle within 24 hours. Exercises were progressed when participants could complete the prescribed volume with good form under this rule.
10. Modifications (changes during the study)
No modifications were made to the planned intervention protocol, unless clinically necessary for safety 
11. How well (planned fidelity/adherence strategies)
Attendance was recorded using sign-in sheets. Providers used standardized checklists for critical cues (especially foot-core technique) and phase-appropriate progression decisions.
12. How well (actual fidelity/adherence achieved)
Adherence outcomes (e.g., sessions attended, proportion meeting the predefined attendance target) were summarized for the group.
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