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From Ecological Motion Analysis to Performance and Injury
Prevention: Practical Applications in Tennis
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Two decades ago, technological innovations in tennis equipment were primarily developed from
laboratory studies that were largely disconnected from real-world playing conditions. Similarly,
recommendations for performance enhancement and injury prevention relied mainly on expert
opinion rather than experimental evidence. To bridge this gap, we conducted in situ research to
analyze upper extremity motion during actual tennis play. The objectives were to identify racket
specifications that minimize musculoskeletal constraints on the dominant arm and to design

strength and conditioning programs that enhance performance while preventing injury.

This ecological approach is exemplified through a performance analysis of the forehand drive.
Kinematic and muscular patterns during the forehand stroke were examined with respect to player
age, stroke technique, racket properties, and fatigue. In parallel, muscle activation profiles during
various medicine-ball throwing tasks were investigated to identify functional similarities with the
tennis forehand. Collectively, these studies informed the development of evidence-based training
exercises and periodized conditioning programs tailored to the specific demands and phases of the

tennis season.
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Isabelle Rogowski is a professor at the Faculty of Sports Sciences at the University Claude Bernard
Lyon 1, France, and head of the research team Sport Performance and Injury Prevention of the
Interuniversity laboratory of Motor Biology. Her research investigates sport-specific adaptations,
maladaptations, and readaptations of the upper limb, with a particular emphasis on the shoulder,
in order to design innovative programs that enhance sport performance and reduce risk factors for
shoulder injury. She serves as the coordinator for teaching units at the undergraduate and
postgraduate levels, as well as for the Bachelor’s program in Sport Coaching and the Master of
Excellence MuSKkLE (Musculo-Skeletal system, Locomotion, Exercise). She is currently the co-
president of the upcoming International Shoulder Group Congress, which will be held in Lyon on
June 2-3, 2026.
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