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Analysis of Muscle Activation Patterns during Mil Swinging, Kabadeh Pulling, and
Sang Holding in Traditional Zurkhaneh Sports Using Electromyography and
Motion Modeling in Elite Athletes: A Case Study

- -
Neda Boroushak® P”blmed Gogesaan Rasoul Abedi? P”blmed R

<y
Mohammad Amin Mohammadian3 Publmed Google Scholar

Abstract Original Article

Introduction: Despite its high cultural value, Zurkhaneh sport is associated with a significant prevalence of upper
extremity injuries. The lack of a reference pattern of muscle activity in elite athletes and the failure to utilize modern
methods such as movement modeling represent a major research gap. This study aimed to analyze the muscle activity
pattern in Mil-Zadan, Kabadeh-Keshi, and Sang-Gereftan movements using surface electromyography and
biomechanical modeling to provide a reference pattern for rehabilitation and injury prevention.

Materials and Methods: In this analytical-descriptive study, two elite Zurkhaneh athletes (mean weight 52 kg, height
166 cm) were evaluated. Electromyographic activity of six muscles (biceps, triceps, latissimus dorsi, middle deltoid,
upper trapezius, and pectoralis major) was recorded during maximal voluntary contraction and while performing the
movements. Kinematic data were collected using a 10-camera motion analysis system (200 Hz) and link-segment
modeling in Mokka software. EMG data were normalized to MV C and reported as a percentage of maximal activity
(RMS).

Results: In Mil-Zadan, the biceps were activated before movement, and the triceps played an eccentric role in the
overhead phase. In Kabadeh-Keshi, the middle deltoid showed the highest activity, followed by the latissimus dorsi
and triceps. In Sang-Gereftan, the middle deltoid and triceps had the highest activity in controlling the weight of the
stone. In all three movements, the biceps and triceps played a protective-control eccentric role.

Conclusion: The phased patterns of concentric and eccentric contractions in elite athletes showed that the elbow
muscles play a key role in the eccentric control of torques. These findings can be used as a reference pattern for
designing rehabilitation programs, eccentric strengthening, and preventing shoulder and elbow joint injuries in
Zurkhaneh sport.

Keywords: Biomechanical modeling; Muscle contraction; Resistance training; Shoulder girdle; Surface
electromyography
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