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Summary: 

Electromyography and motion capture were used to study muscle activation patterns of bellydance movements. EMG recordings were analyzed in conjunction with kinematic data to determine differential muscle roles as prime movers, stabilizers and decelerators. Analysis of temporal sequencing of muscle activation patterns provides insight into task-specific muscle synergies in complex axial movements. Results will be used to refine instructional methods, develop guidelines for injury prevention and suggest future studies in motor control of the trunk.

Description:

The goal of the study was to accurately analyze simple-to-complex bellydance movements using electromyography and kinematic analysis to determine specific joint actions and their associated muscle activation patterns. Bellydance is gaining increasing popularity as an exercise and recreational activity. Unfortunately it suffers from having no standardized system of instruction, which not only hinders its acceptance as a legitimate dance discipline but also encourages proliferation of unqualified instructors with inadequate understanding of biomechanics and injury prevention. The results of the study will be used to refine teaching methods, provide the basis for describing and clarifying dance technique, and to identify injury risk posed by faulty technique and poor biomechanics. It is hoped that the data analysis will provide the basis for creating interactive instructional materials to assist in teaching and training.

Oddsson (1989), and Oddsson & Thorstensson (1987, 1990) studied standing trunk movements and found that muscle synergy patterns changed with specific movement tasks. In this study, of interest in a motor control sense is the comparison of muscle activation patterns between simple and complex versions of similar movements to see how subtle or progressive changes in a “family” of movements are reflected in consistent versus changing muscle activation patterns. Since muscle activation in bellydance is voluntarily varied as to speed, amplitude, and movement quality for increased range of artistic expression, analysis may yield insights into the biomechanics of  “style”. 

A single expert subject (the researcher) was used for this pilot study. EMG signals were simultaneously collected from 22 muscles of the trunk and legs during trials of twenty-four different skills of varying movement type and complexity. Bellydance offers unique opportunities for studying motor coordination of the trunk and pelvis since the range of movements—from flowing continuous spine undulations and hip circles to rapid ballistic hip oscillations—can be performed continuously and on the spot, facilitating electromyographic data collection via cabled electrodes.

Advancing levels of expertise in bellydance are evinced in ability to “layer” one movement type over another, such as performing a hip circle (continuous) simultaneously with a hip vibration (ballistic). We are interested to see if the separate EMG patterns recorded from the individual composite movements are each identifiable in the combined movement. If so, this would lend credence to the “practice in parts” approach to teaching motor skills. This study will also provide the basis for a comparative analysis of instructional methods for their relative efficacy in developing motor patterns appropriate to movement goals.
Bellydance movements may provide material for future research in complex axial motor control since it represents such high levels of subtlety and specificity of control of axial motion and stability. It could also be useful for studying learning and practice effects in complex multi-joint movements involving the whole body and balance, since unlike many other dance and sport activities, these movements can be performed entirely on the spot, facilitating data collection from many muscles at once.
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