Supplementary Appendix 1
Standardized Conservative Rehabilitation Protocol for First-Time Acute Lateral Ankle Sprain
All patients underwent a standardized phase-based rehabilitation program based on current international clinical practice guidelines for acute lateral ankle sprain management. Rehabilitation was supervised by the same sports rehabilitation team to minimize treatment heterogeneity.
Progression through rehabilitation phases was criteria-based and individualized according to pain severity, ankle stability, range of motion, swelling, and functional performance.
Phase I: Acute Protection Phase (0–2 weeks)
	Rehabilitation Goals
	· Protect injured lateral ankle ligaments
· Reduce pain and swelling
· Restore protected weight-bearing
· Prevent joint stiffness and muscle inhibition

	Brace
	· Brace or protective tape should be worn during weight bearing activities. 
· Immobilization is recommended for 14 days for severe ankle sprain.

	Interventions
	· POLICE-based management (Protection, Optimal Loading, Ice, Compression, Elevation)
· Semi-rigid ankle brace or external ankle support
· Partial weight-bearing as tolerated
· Cryotherapy and compression therapy
· Active ankle range-of-motion exercises within pain-free range
· Isometric activation of ankle musculature
· Gentle gait training

	Criteria for Progression

	· Pain and swelling significantly reduced
· Tolerable full weight-bearing
· Improved ankle mobility without severe pain


[bookmark: _GoBack]Phase II: Functional Recovery Phase (2–6 weeks)
	Rehabilitation Goals
	· Restore full ankle range of motion
· Improve muscular strength and endurance
· Normalize gait pattern
· Initiate static postural control training

	Brace
	· Continue to wear brace for weight bearing activities

	Additional Intervention *Continue with Phase I interventions
	· Progressive ankle strengthening exercises
· Calf strengthening and heel-raise exercises
· Stretching exercises for gastrocnemius–soleus complex
· Resistance-band exercises
· Double-leg and single-leg balance exercises
· Stationary cycling and low-impact cardiovascular training
· Functional gait retraining

	Criteria for Progression

	· Near-normal ankle range of motion
· Pain-free walking
· Improved single-leg balance ability
· No significant post-exercise swelling


Phase III: Neuromuscular Control Phase (6–12 weeks)
	Rehabilitation Goals
	· Restore neuromuscular control and proprioception
· Improve dynamic ankle stability
· Reduce risk of recurrent ankle sprain
· Improve lower extremity movement control

	Brace
	· Utilize lace up brace for functional activities as needed

	Additional Intervention *Continue with Phase II interventions
	· Single-leg balance progression exercises
· Dynamic postural control training
· Balance-board and unstable-surface exercises
· Perturbation training
· Lateral movement and change-of-direction drills
· Low-level plyometric exercises
· Functional hopping progression

	Criteria for Progression

	· No episodes of giving way
· Symmetrical dynamic balance performance
· Pain-free hopping and landing activities
· Satisfactory movement quality during functional tasks


Phase IV: Sport-Specific Rehabilitation Phase (3–6 months)
	Rehabilitation Goals
	· Restore sport-specific functional capacity
· Improve agility and explosive movement
· Prepare for return to sport and high-level activities

	Additional Intervention *Continue with Phase I-III interventions
	· Agility and multidirectional movement drills
· Running progression program
· Cutting and pivoting exercises
· Plyometric and jump-landing training
· Sport-specific functional movement training
· Progressive return-to-sport participation

	Criteria for Progression（return-to-sport）

	· Full ankle range of motion
· No pain or instability symptoms
· Satisfactory strength symmetry
· Successful completion of functional performance tests
· Ability to complete sport-specific activities without symptoms



Rehabilitation Compliance
Patients were instructed to complete the prescribed rehabilitation program under supervision of the rehabilitation team. Rehabilitation compliance was monitored during follow-up visits. Patients completing at least 80% of the prescribed rehabilitation sessions were considered compliant with the rehabilitation protocol.
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