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• Need to reduce injury in training and competitions from a coaching perspective.
• Leveraging wearable technologies to access athletes’ well-being.
• Lack of objective data in female soccer despite high injury rates

• Validate critical physiological, subjective, and objective parameters from athletes.
• Develop predictive machine learning models to mitigate injury burden and 

enhance coaching decisions. 9
• Translate analytics from a reactive to proactive means (e.g. quantify recovery)

• Metrics from the WHOOP and Beyond Pulse wearable sensors were used to develop physiological models to assess load-response relationships
• Correlation statistics were used to discover specific relationships between variables.
• Utilized relationships to develop a predictive machine learning model using Random Forrest to ascertain a prediction of an outcome measure (recovery) 

with an r2=0.911.

• From the metrics, we developed a machine learning model to predict an outcome measure (recovery) with an r2 = 0.911.
• Future work will dive into development of more robust models that can accurately predict more than one outcome measure (fatigue, soreness, recovery).
• Inclusion of more metrics to develop an athlete readiness score that is a holistic approach to athlete well-being.
• The presenting author thanks Joe Amitrano for his guidance and mentorship.

• Data was collected utilizing cutting-edge wearable devices and questionnaires to 
gather wholistic metrics on athlete wellbeing.

• Data analysis were conducted using R-studio (R-studio, PBC).
• First IRB approved study between engineering and athletics (IRB# 2113291-3)
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Figure 1: Need for quantitate measure for athlete performance and health

Figure 2: Wearable devices used to collect internal, external, and subjective 
metrics collected from Division 1 female soccer athletes to give a wholistic 
view of the athlete Figure 3: Graphical Depictions of metrics. A: Heart rate over time for athletes. B: 

Relationship to recovery. C: Correlation plot to gather strength of relationships

Figure 4: Process flow of developing and execution of the 
machine learning model. A: general workflow of the process. 
B: Prediction output of the model versus the actual output
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