 
Protocol summary 
	IRB No
	PTR-JUST/IRB/2025/04/04

	Title 
	Effectiveness of Proprioceptive and Plyometric Training on Joint Stability in Athletes Following ACL Injury

	Condition 
	Athletes with ACL Injury

	Eligibility criteria 
	Inclusion Criteria:
· Athletes aged 18-35 years. 
· Both male and female athletes.
· Unilateral ACL injury or ACL reconstruction.
· No history or signs of injury in the contralateral knee.
· Knee ROM greater than 100° flexion and complete extension (zero degrees
· Willing to participate in the intervention and follow-up testing as outlined in the protocol
· BMI ≤ 30
Exclusion Criteria: 
·  Athletes with a history of muscle or joint injuries.
·  Athletes who had already followed a pre-operative rehabilitation program.
·  Athletes with complications after surgery.
·  Pregnant athletes and those who were taking anti-inflammatory drugs or muscle relaxers were also excluded.
· Open wound, any active infection, and incontinence during exercise.
· Usage of opioid analgesics or systemic corticosteroids within the last four weeks.
· Inability to do exercise.
· Unwillingness to participate in the study.
· Engagement in out-of-schedule exercises. 

	Study sites with contact person of study site (s) 
	Musculoskeletal Lab Room - 301, Department of Physiotherapy and Rehabilitation, Jashore University of Science and Technology, Bangladesh.

	Anticipated date of recruitment 
	15.07.2025

	Study method 
	Randomized Controlled Trial 

	Reporting guideline 
	CONSORT 

	Intervention details 
	Intervention: Experimental Group
Proprioception Training: for 30 minutes
1. Single-stance balance exercise performed on: a stable surface, an unstable surface (foam), and an unstable surface (wobble board) with open eyes and closed eyes.
2. Single-stance balance exercise throws the ball in different directions on a stable and unstable surface.
3. Single-stance balance exercise proprioceptive neuromuscular facilitation (PNF) with TheraBand.
4. Single-leg cone pick-up
5. Single-leg balance with ball toss
Plyometric Training: for 30 minutes
1. Standing vertical hops 2sets, 8reps
2. Counter movement jump (CMJ) 2sets, 8reps
3. Depth jumps 2sets, 8reps
4. Multiple two-foot hurdle jumps (hurdle height 0.55m) 2sets, 8reps
5. Two-foot jumps forward and backward 2sets, 8reps
6. Single foot jumps 3sets, 10reps
7. Lateral two-foot jumps 3sets, 10reps
Intervention: Control Group
Conventional therapy: -
1. Passive ROM, Patellar mobilization for 5 minutes.
2. Hamstring, quadriceps, calf, hip flexor stretches exercise for 10 minutes and 3 reps, 30 sec, 15 sec rest.
3. Isometric quads 5 minutes and 10 reps, 3sets, 10 sec hold, 15 sec rest.
4. Hamstring curls for 5 minutes and 10 reps, 3sets,15 sec rest.
5. Heel slides for 5 minutes and 10 reps x 3 sets, 2 hold
6. Bridging with double or single leg for 15 minutes and 10 reps x 3 sets, 5 sec hold, 5 sec rest.
7. Closed-chain exercises (mini squats) for 5 minutes and 10 reps x 2 sets, 5 sec rest.
8. Sit-to-stand for 5 minutes and 10 reps x 3 sets, 5 sec rest.
9. Step-ups for 5 minutes and 10 reps x 3 sets, 5 sec rest


	Intervention provider qualification (s) 
	Physiotherapist with a completed Bachelor's and Master's in a Specific Discipline.

	Tools 
	Primary Outcomes:
· Joint Stability: Star Excursion Balance Test (SEBT)
Secondary Outcomes:
· Pain: Visual Analog Scale (VAS)
· Berg Balance Scale (BBS)
· International Knee Documentation Committee (IKDC)
· Return to sport: WOMAC questionnaire 
· ACL–Return to Sport after Injury (ACL‑RSI) scale for psychological readiness

	Principal investigator/ researcher with contact 
	Mamun Mahmud
MPT - Sports Medicine (Fellow),
Department of Physiotherapy and Rehabilitation, JUST
Email: mahmudmamun812@gmail.com Contact: +8801882481631

	Supervisor (s) with contact 
	Dr. Zahid Hossain 
Assistant Professor
Department of Physiotherapy and Rehabilitation, JUST
Email: mz.hossain@just.edu.bd Contact: +880101670962775 

	Funding source (s) with contact 
	This study will be partially funded by the Department of Physiotherapy and Rehabilitation, JUST
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