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Abstract
The present study aimed to diagnostically analyze the kinematic chain coordination (both
open and closed) and quantify the mechanisms of angular momentum transfer and
musculoskeletal stress mitigation during acute dramatic physical expression in contemporary
Libyan physical theatre. A descriptive—analytical comparative biomechanical design was
employed. The purposive sample comprised 36 physical theatre performers and acting
students from the High Institute of Art Techniques in Tripoli, stratified into two equal cohorts
based on established kinematic coordination criteria: an advanced motor coordination group
(n = 18) and a conventional coordination control group (n = 18). Data acquisition was
executed utilizing a high-speed synchronous 2D digital motion capture system (Kinovea
v0.9.5 at 240 fps) adhering to the De Leva 14-segment anatomical model, synchronized
with a tri-axial force platform, alongside validated ergonomic assessment instruments
(Nordic Musculoskeletal Questionnaire and RPE-Borg Scale). Statistical evaluations
conducted via SPSS v.26 revealed statistically significant differences (p <= 0.01) favoring
the advanced coordination cohort across proximal-to—distal peak angular velocity
sequencing, demonstrating a 41.2% reduction in Center of Gravity (COG) spatial deviation,
and a 26.8% attenuation in ground reaction impact forces absorbed by the lumbar spine
and patellofemoral joints during abrupt stage landings. Multiple linear regression proved that
intermediate joint angular alignment and pelvic flexibility account for 58.4% of structural
injury prevention variance. The study concludes that contemporary physical performance
requires rigorous biomechanical mechanization to channel contractile energy into clean
expressive semiotics without biological degradation. It recommends integrating 'Performer
Biomechanics' as a foundational mandatory curriculum at the High Institute of Art
Techniques and deploying motion screening protocols in Libyan national repertory
companies.
Keywords: Kinematic Chains; Motion Analysis; Physical Performance; Musculoskeletal
Stress; Contemporary Physical Theatre; High Institute of Art Techniques; Mohamed Mesbah
Qabbaj.
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gl
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= 36) 0 (slotall Gl Aoy syl dlgay) (ol guiill anaiall Slasal) Julas =55 (6): o3y Jgas

~ el 31.250 4.820
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