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We introduced X-box Kinect as “portable and inexpensive” option
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OpenCap: Cutting Edge Motion Capture Using Smartphones
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Moonshot Concept

Data acquisition in
: Quantify performance
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Development of the AIR Score (ACL Injury Resilience Score)
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Development of the AIR Score (ACL Injury Resilience Score)

ACL Injury Risk Factors for
Body Segment & | Single-Leg Drop Vertical Jumps &

AIR Subscore 90-degree Run Cuts
Peak Trunk Lean Angle
Trunk
Trunk Flexion Angle at Initial Contact
Hip Hip Flexion Angle at Initial Contact
Peak Knee Flexion Angle
Knee Knee Valgus Angle at Initial Contact
Knee Valgus Moment at Initial Contact
o Ankle Plantarflexion at Initial Contact

Peak Vertical Ground Reaction Force
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The ACL Injury Resilience (AIR) Score as an objective
measure of an athlete’s readiness and ability to avoid injury

Sample-adjusted
Injury Threshold
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« Each risk factor compared with literature based
injured cohorts to establish risk thresholds

Study Sample

Literature Data
(healthy)

(injured) :'

* For each metric, calculate a Resilience Factor Z-

score, which is equal to the number of standard
= - SR deviations from the mean difference between
Ty o e ' the injured and healthy group
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ACL Expert Survey:

ACL Expert Survey

Screening Activities & Metrics
that Predict ACL InJury Risk
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ACL Expert Survey

Activities Metrics
Single Leg Drop Jumps Double Leg Drop Jumps A _ 3P Ground Reaction Force
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Dataset to Validate OpenCap for ACL Injury Risk Screening

Five tasks: 773 trials

Single Leg Squat 90° Drop Cut (DC)

(SLS) & 90° Run Cut (RC)
P - )
Single Leg Drop Double Leg Drop
Jump (SLD3J) Jump (DLD3J)
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Time-synchronized Motion
Capture and OpenCap
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OpenCap metrics exhibit moderate to strong correlations with

motion capture across all tasks

Peak Knee Flexion (deg)

DLD3J
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AIR Score assessed with as few as two activities

consistently reconstructs scores with metrics from all screening activities
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AIR Score Evaluation
Single Leg Drop Jump at Max Depth

Subject Rankings
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AIR Score Evaluation
Run Cut 90°

Injury Resilienc

at Initial Contact
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The Smartphone Motion Analysis with Rapid Testing
(SMART) Study for ACL Injury Resilience

3 year prospective observational study to validate AIR score
and screening for ACL injury risk

5 Wu Tsai Human

“==) Performance Alliance ‘@T‘éﬁfé‘t‘ﬂ

MEDICINE



% Stanford =55) Wu Tsai Human

University Performance Alliance
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Join a Stanford research study and
contribute to smartphone tech that will LEARN MDRE AND SIBN IIP AT:
evaluate injury resilience with a brief DIGITALATHLETEDAY.STANFORD.EDU

10-20 minute video assessment

WHO CAN JOIN?
« Healthy athletes ages 10-95 who can run, jump, and squat
« Athletes planning to play at least one season of the following Protocol Director
field or court sports in the next year: soccer, volleyball, Demes il ﬁ,c;’; Eﬁj’f’ég’s"oﬁ

basketball, football, lacrosse, or field hockey ¥ of Bioengineering,
™, Mechanical Engineering

WHAT'S lNVULVED? & Orthopaedic Surgery

For complaints,
concerns, or

« Fill out surveys ‘ . :
) ‘ Y

« Complete a 10-20 minute video assessment |/ participant rights
| - questions, contact

1-866-680-2906

Participants may be compensated with a $20 gift
card for a completed assessment and follow-up survey.

Study Questions?
Email the team at smart-study@stanford.edu
or call us at 650-721-2547
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Conclusions

Much more work to do AND more questions than answers

Incredible and collaborative multi-disciplinary team

) Wu Tsai Human
T Performance Alliance

Stanford University
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Excited to involve ACLSG members in this mission!!
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