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Disclosures

• The statements and opinions contained in this program are 
solely mine

• I have relevant financial relationships and arrangements 
with:
• Structure & Function Education, PLLC
• President and Founder
• In person and online education 

• On Target Publications 
• Products: Book, DVDs, Audio lectures with program title
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• Return to play goals defined by the lead physio and MD >50% of the 
time
• KPI achievement more important than time estimation given at 

initial injury
• Most responders used healthy baseline data to determine 

progressions
• As opposed to symmetry or normative data
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• 70% of the time, players were returned to the pitch without meeting 
all the KPIs 
• Although ROM, mobility, max strength and high-speed exposures were 

reported to “not be missed”

• 38% of the time there was a sequential, collaborative “hand off” of 
the player from medical to performance
• The physio or head physio had the greatest impact on progression decisions 

and oversees the entire process in 86% of the cases

4

• Summarizes the results of 209 studies looking at RTS testing of over 
22,000 participants with primary ACL reconstruction
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• In 2 of every 5 studies, athletes were cleared to RTS based on time 
alone 👀 👀 👀 👀
• In over 90% of these studies, athletes were cleared within 9 mo post op

• Measures of impairments are also poorly related to participation
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• Impairment-based tests of body structure were the most frequently 
reported group of tests (half of all studies)

• Measures of impairments are also poorly related to participation
• 26% of studies used activity-based tests (hop tests were the most 

common)
• 10% of studies assessed personal or contextual factors including 

confidence and self-reported knee function 
• Fewer than 5% of studies used participation-based tests

• These results suggest that often researchers may not be providing athletes and 
practitioners with sufficient information to make an informed RTS decision in practice
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• Criterion-based rehabilitation and RTS progressions should be evaluated 
with appropriate tests of impairments, activities, participation and 
contextual factors and combined with a minimum 9-month time criterion
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2
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3
Return to Performance

Phases

Biopsychosocial Factors- Subjective PROs
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Phases of RTP

Return to 
Train

Prepare to 
Train

Prepare to 
Perform

Return to 
Performance

Goals to Graduate:
• Tolerate weight bearing
• Ground based mobility

Goals to Graduate:
• Tolerate movement prep
• Tolerate movement skill
• Tolerates programmed 

COD

Goals to Graduate:
• Tolerates 15-20 yd 

acceleration
• Tolerates reactive COD
• Tolerates hard 

deceleration
• Relative 80%  of 1 RM for 

primary lifts
• Positional norms for 

accessory lifts

Goals to Graduate:
• Tolerates max velocity/ 

heavy resisted 
accelerations 

• Reactive positional work
• Team loading in W R
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• 85 responses from physicians, 
physios, head of performance, 
conditioning coach, rehab fitness 
coach and sports science

• Quick and accurate diagnosis is a 
must

• Treat the person, not the scan

12
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Pain
• Inflammatory

• Pain associated with active inflammation

• Nociceptive
• Generated by activation of nociceptors in 

peripheral tissues                                  by 
an actual or potentially tissue damaging 
event

• Neuropathic
• Pain caused by a lesion of the 

somatosensory nervous system

• Nociplastic
• Change in function of nociceptive 

pathways
• Central sensitization may be the 

underlying mechanism

Hainline, BJSM, 2017
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The FMS

• Good Intra- and Inter-rater reliability
• Varying data on its use in injury prediction
• Composite score may overlook info
• Consider using the components scores more for a better picture

15

Other Movement Screens

• Human
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Pick ANYTHING!
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• Motor imagery (i.e., mental simulation of movement) recruits similar neural 
networks as actual motor execution
• Mental focus, visualization, and intention activate motor-related areas of 

the brain thereby influencing neuromuscular activation patterns
• Premotor cortex, supplementary motor area, and cerebellum

• Strong neurophysiological evidence for the mind-body connection and 
validates the use of techniques like mental imagery and intention in 
enhancing physical performance

Foundational Study! 

19

• 27studies
• “Mental imagery has been reported to induce a performance improvement in skilled 

movements in a comparable way to physical training, which could be explained in 
terms of adaptation in motor cortex neurons” in both healthy and patient population
• Motor imagery can lead to subliminal electromyographic (EMG) activity in the 

muscles involved in the imagined movement
• This suggests that mental rehearsal can produce muscle-specific activation patterns, supporting 

the concept of functional equivalence between imagined and actual movements
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• Internal imagery perspective has greater effects 
on strength performance than on external 
imagery
• This review suggests that “mental imagery might 

be of benefit in preventing the strength losses 
that occur during immobilization”
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We Need…

• Postural Control
• Single Leg Balance
• Visual Manipulation
• Vestibular Manipulation
• Proprioceptive Manipulation
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FUNCTIONAL TRAINING???

24
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“Let’s Do Some Functional Training”

•Motor redundancy
• There are infinite ways for the nervous system to complete a task
• Functional variability

•What is the goal of functional training?
• Perfect the movement?

     OR
• Give the organism multiple ways to complete a task safely?
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Somatosensory Summary…

• Keeping DST in mind, Functional Training should
• Manipulate the organism
• Eyes closed, turned head, rhythmic perturbation, cognitive tasks

• Manipulate the task
• Alter BOS and COG

• Manipulate the environment
• Predictable to unpredictable, surface, noise, light

26

Vitharana, T.N., King, E., Welch, N., Devitt, B., Moran, K. (2025). Sensorimotor Dysfunction Following Anterior
Cruciate Ligament Injury (Part 1). What Is It? How Can Clinicians Assess It?

Journal of Orthopaedic & Sport
Physical Therapy. Advance publication.

https://doi.org/10.2519/https://doi.org/10.2519/jospt.2025.12725

Test:
Joint Position Sense

Test:
Eyes closed/ eyes 
open step down 
test

VAS
Swelling

Strength 
Activation
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• 72 healthy players from U-13 and U-17 performed  in a 3-minute match
• were give 1 of 2 different types of cognitive tests or 1 additional UE motor 

task
• Results
• Both experienced and novice players were able to maintain their 

performance with cognitive tasks
• An additional motor task decreased players performance 

• Conclusion
• A cognitive task may not impair physical performance, but a secondary 

motor task may result in an initial deterioration of performance
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• 17 patients post op ACL reconstruction
• Performed triple leg hop test as a single task, and with a neurocognitive test, on both the operative leg and 

non-operative leg
• NCT was a recall of numbers on a phone screen that flashed every 0.3 seconds during the test 
• Accuracy of the NCT was not recorded

• Results
• People had decreased hop test performance on the operative limb in both single task and dual task 

conditions
• People performed the single task hop test better than the dual task (performance declined)
• The non-operative limb had a greater decline than the operative limb

• Possibly due to NCT during rehab
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Physical Qualities: Long Term Rehab

31

Physical Qualities: Long Term Rehab

WEIGHT ROOM
NORD BOARD
FORCE FRAME
DYNOMOMETRY 

CMJ
ZERO STEP
ELITE FORM

DROP JUMP RSI
CMJ RSImod

1080
CATAPULT

CATAPULT
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Zero Step

Up/ Downs

33

Zero Step

Peak Force or Power

Average Force or Power

Asymmetry

• Compare Power 
and Force

• If power is off 
look at force

• If force is off 
you have an 
absolute 
strength issue

• If force is good 
you have an 
explosive 
strength issue
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CMJ 

No real peak

Symmetry

Steeper Curve = Better Braking ??

RSImod

Unweighting to 0
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Athletic Movement

Linear (forward)

Lateral

Rotational

Absolute Speed Acceleration

Linear (backward)

Backpedal

Shuffle

Crossover Open Step Drop Step

Cutting/ COD

Deceleration

Deceleration

Athletic Movement

Jumping Landing

Vertical
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https://www.balancedrunner.com/running-form-comparison-between-
bekele-gebrselassie-and-farah-in-the-2013-great-north-run/

Linear Movement- Horizontal
Acceleration Absolute Speed
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Program Considerations and Progressions: 
Lower Extremity Movement

• Gradual buildups   Acceleration        Max velocity if needed
- 10/ 15/ 20 yards    - O step    - Fly 10/ 15
- Lazy start, gradual build up in intensity - 1 -2 hard steps   - Float/ Sprint/ Float

                 - 5/10/15/20 yards

ABSOLUTE ZONETRANSITION ZONEACCELERATION ZONE

START 10 20START 10 20

39

Acceleration

40

1080 Sprint 

41

1080 Sprint 

1080motion.com

42
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• L to R difference in power and/ or force
• Fatiguability at higher velocities

Velocity

Compare with 
kinematics

What they did  (1080) Vs how they did it (kinematics) 
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Athletic Movement

Linear (forward)

Lateral

Rotational

Absolute Speed Acceleration

Linear (backward)

Backpedal

Shuffle

Crossover Open Step Drop Step

Cutting/ COD

Deceleration

Deceleration

Athletic Movement

Jumping Landing

Vertical
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Multi-Directional Movement
Athletic Base Shuffle Change of Direction
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Multi-Directional Movement
Crossover Open Step Drop Step

46
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Andreyo et al, IJSPT, 2024

Expanded Cutting Alignment Scoring Tool (E-CAST)Cutting Movement Assessment Score (CMAS)

48
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Andreyo et al, IJSPT, 2024

Expanded Cutting Alignment Scoring Tool (E-CAST)
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Program Considerations and Progressions: 
Lower Extremity Movement

• Concurrent training of multi-
directional work

• COD/ Deceleration
• 5 and 10 yard entry
• 45/ 90/ 135/ 180 cuts

• Programmed 
• Reactive

50

Ideal ratio is 1.1 to 1.3

• Also look at time to complete task
• Compare to linear 20 yd sprint 

• The threshold is dependent on the cut

COD Data
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Here is where we 

make it            
 

“sport (position) 

specific”
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Trackman

54
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Catapult

55

High Speed Yards

56

Max Velocity and Decel Efforts

57

Player Workload
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Also: 

59

Summary

1. The RTP process needs to be inter-
disciplinary 

2. Testing protocols for each stage are needed 
to assist in progressions/ decision making

3. Our testing needs to move away from 
clinical exam to performance measures 
based on sport/ physical qualities
1. Clinical exam and impairments are pre-req’s 

to performance-based measures and athlete 
PROs
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STAY IN TOUCH!

www.structureandfunction.net

61


