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Relative Contribution of Explosive Leg Power and Underwater Neuromuscular

Coordination to the 50-m Backstroke Performance of Youth Swimmers
By

Asst. Lect. Zain Al-Abidin Ali Raji Khudhair

Email: zainali85888@gmail.com

Abstract

The significance of this study lies in investigating the underwater phase, often referred to as
the ‘fifth stroke,” in backstroke swimming. Backstroke represents a unique event in which
swimmers must generate substantial explosive force from a stationary position in a high—
density aquatic environment. The research problem arose from the noticeable performance gap
among youth swimmers despite their relatively similar competitive levels. The researcher
attributed this disparity to an insufficient understanding of the extent to which explosive leg
power and underwater neuromuscular coordination contribute to performance during the
first 15 meters after the start. Accordingly, the study aimed to determine the relative
contribution of these two variables to the digital performance of the 50-m backstroke event,
hypothesizing the existence of statistically significant correlations and meaningful contribution

percentages that influence competitive performance.

The researcher employed the descriptive method using a correlational approach, as it was

appropriate for the nature of the study. The research was conducted on a purposively selected
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sample of 10 swimmers, aged 15-18 years, from the Specialized Swimming School in
Baghdad. Advanced technological tools were utilized, including underwater video cameras for
motion analysis. Specialized tests included an underwater vertical jump test to assess
explosive leg power, an alternating movement test to evaluate neuromuscular coordination,
and a 50-m backstroke performance test. Pilot studies confirmed the validity, reliability, and

objectivity of all testing procedures before the main experiment.

The statistical analysis revealed a strong positive correlation between explosive leg power
and 50-m backstroke performance, with explosive power contributing 77% to the performance
outcome, indicating that the force generated at the start is the primary determinant of time
reduction. Furthermore, neuromuscular coordination contributed 67% to performance,
highlighting the central role of the nervous system in efficiently directing muscular force and
minimizing hydrodynamic resistance. The findings further demonstrated that optimal
performance during the underwater phase depends on the integration of explosive force with

precise motor coordination, particularly during the dolphin kick immediately following the start.

The study concluded that success in the 50—-m backstroke is a multifactorial process that
depends not only on physical strength but also on the nervous system's ability to regulate and
coordinate force through efficient biomechanical movement patterns beneath the water surface.
The use of modern analytical technologies emphasized the importance of movement
integration during the post-start phase. Accordingly, the researcher recommends that training
programs shift their emphasis from land-based conditioning toward specialized in—water
training, adopt the underwater vertical jump test as a periodic evaluation tool, and
incorporate underwater video analysis to identify and correct movement inefficiencies among

youth swimmers.
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