GeorgiaTech. Towards Data Driven Soldier Readiness Assessment and Injury Prevention using

Research Institute

Longitudinal Activity and Musculoskeletal Injury Monitoring

Georgia Tech College of Sciences

School of Holland Ernst3, Emma Hixenbaugh?, Brian Hack?, Abigail Green?, Contact Us

Biological Sciences Brian King', Melinda Millard-Stafford?, Aprameya Satish’, Alessio Medda’, Omer Inan3
1 Georgia Tech Research Institute, Atlanta, GA, USA DISCLOSURE

OmerT. Inan, Co-Principal Investigator on this

School of Electrical 2 Georgia Tech School of Biological Sciences, Atlanta, GA, USA researoh, s.a co-founder, board member, and
and Computer Englneerlng ' . . . cnier scientric advisor 1or Artnroba, IncC.
3 Georgia Tech School of Electrical and Computer Engineering, Atlanta, GA, USA
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multiple sensing modalities: cardiovascular, inertial, and location data * |njury locations span ankle, hip, and leg. A
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(Garmin watches, HIPS (Heat Injury Prevention SyStem) chest SensorS) e Some injuries were chronic, while others £ | q vl ahiras
during outdoor sessions. Bi-weekly in-lab joint bioimpedance, knee occurred over the training season. VErappe . )

acoustic emissions were measured with custom sensors, and
countermovement jumps (CMJ) using Sparta force plates (Spring only).

Participants self-reported weekly mileage, exertion, pain, and injury. Data Collection

. : Longitudinal data collection of training activity, joint health signals, and
These measurements were utilized to address 4 overarching research self-reported contextual information resistances
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relationships between between bioimpedance between JAE training load and cardiac was used on unimodal and fused feature sets for injury classification.
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Bioimpedance Feature Extraction: 8 metrics were derived from the raw
bioimpedance waveforms collected across movements, including resistance

means and dynamic ranges, intracellular resistance (ICR), and ratio of
Rsrhz
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The data from each sensing modality in this study were analyzed in isolation
by means of statistical analyses relative to reported injury state, as well as Countermovement Jump:

collectively using multi-modal fusion models for injury likelihood * CMJ metrics were compared between high and low load training weeks.
prediction. * Subjects were requested to jump on Sparta force plate in 2-week intervals.
* Only subjects who were healthy through the full Spring 2025 training
Sensing Modalities season were included in analysis.

modified reactive strength index
(mRSI; m-s-1), time to takeoff (s),
eccentric time (s), concentric time
(s).

Paired sample t-tests compared
measures following periods of high
and low training load within subjects.
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