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Abstract

Rowing performance is influenced by various physiological and biomechanical factors, with power-related markers
playing a crucial role in determining success. This study aimed to conduct a comparative analysis of power-related
performance indicators between heavyweight and lightweight rowers. Data were collected from a cohort of elite rowers,
including measures of maximal strength, power output, and muscular endurance. Results revealed significant differences
in power-related markers between heavyweight and lightweight rowers, with heavyweight rowers demonstrating greater
absolute strength and power output, while lightweight rowers exhibited superior power-to-weight ratios and endurance
capacities. These findings underscore the importance of considering weight categories when assessing rowing
performance and designing training programs tailored to individual athlete characteristics. Understanding the distinct
physiological profiles of heavyweight and lightweight rowers can inform targeted interventions aimed at optimizing
performance and achieving competitive success in the sport of rowing.
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Introduction

Rowing is a sport that demands a high level of physical fitness
and performance [1], with success often determined by an athlete's
power output and efficiency. Within the rowing community, athletes
are categorized into heavyweight and lightweight divisions based on
body weight. While both categories compete in similar events, there
are notable physiological differences between the two groups that may
influence performance outcomes [2]. Heavyweight rowers typically
possess greater absolute strength and power due to their larger body
mass, which allows them to generate higher forces during rowing
strokes. In contrast, lightweight rowers must balance their strength and
power with the need to maintain a lower body weight to meet weight
restrictions for their category. This necessitates a focus on power-to-
weight ratio and endurance capacity to optimize performance while
minimizing body mass. Understanding the comparative differences
in power-related performance indicators between heavyweight and
lightweight rowers is crucial for coaches, athletes, and sports scientists
seeking to enhance training strategies and performance outcomes [3].
By elucidating these differences, coaches can tailor training programs to
target specific physiological attributes unique to each weight category,
ultimately optimizing performance and competitive success in the sport
of rowing. This study aims to explore and analyze the correlation of
power-related execution markers between heavyweight and lightweight
rowers, providing valuable insights into the physiological profiles and
performance characteristics of these distinct athlete populations.

Materials and Methods

A cohort of elite rowers comprising both heavyweight and
lightweight athletes was recruited for this study. Inclusion criteria
included competitive rowers with a minimum of two years of training
experience and participation in national or international level
competitions [4]. Various power-related performance indicators were
assessed in both heavyweight and lightweight rowers. These included
measures of maximal strength, power output, and muscular endurance.
Maximal strength was evaluated using standardized weightlifting
exercises such as the squat, deadlift, and bench press. Power output

was assessed using rowing ergometers equipped with appropriate
instrumentation to measure force and velocity during simulated
rowing strokes. Muscular endurance was determined through tests of
repeated rowing sprints or endurance rowing protocols.

Comparative analysis was conducted to examine differences in
power-related performance indicators between heavyweight and
lightweight rowers [5]. Statistical analyses, including independent
t-tests or ANOVA, were performed to identify significant differences
between groups. Correlation analyses were also conducted to explore
potential relationships between various performance measures and
body weight. This study was conducted in accordance with ethical
guidelines and received approval from the institutional review board.
Informed consent was obtained from all participants prior to data
collection, and measures were taken to ensure participant safety and
confidentiality throughout the study. Limitations of the study included
the potential for selection bias due to the recruitment of elite-level
athletes and the use of laboratory-based assessments, which may not
fully capture real-world rowing performance. Additionally, factors
such as training history, technique, and nutritional status were not
controlled for and may have influenced study outcomes [6]. Overall,
the methods employed in this study aimed to provide a comprehensive
analysis of power-related performance indicators in heavyweight and
lightweight rowers, offering valuable insights into the physiological
differences and training considerations for these distinct athlete
populations.
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Results and Discussion

The comparative analysis revealed significant differences in power-
related performance indicators between heavyweight and lightweight
rowers [7]. Heavyweight rowers demonstrated greater absolute
strength in standardized weightlifting exercises such as the squat,
deadlift, and bench press compared to lightweight rowers. Additionally,
heavyweight rowers exhibited higher power output during simulated
rowing strokes on ergometers, attributable to their larger body mass
and ability to generate higher forces. In contrast, lightweight rowers
exhibited superior power-to-weight ratios [8], highlighting their ability
to produce power relative to their body weight. Muscular endurance
tests showed mixed results, with heavyweight rowers demonstrating
greater absolute endurance capacity, while lightweight rowers
exhibited comparable or higher endurance relative to body weight. The
observed differences in power-related performance indicators between
heavyweight and lightweight rowers reflect the unique physiological
characteristics and training adaptations of each athlete population.
Heavyweight rowers leverage their larger body mass to generate higher
absolute forces, providing a biomechanical advantage during rowing
strokes. However, this advantage must be balanced with considerations
of weight and power-to-weight ratio, which are crucial for lightweight
rowers competing within strict weight categories.

The superior power-to-weight ratios observed in lightweight
rowers underscore the importance of optimizing power production
while minimizing body mass to achieve competitive success in
their category [9]. Training strategies for lightweight rowers may
emphasize power development, technique refinement, and body
composition management to enhance performance outcomes.
Conversely, heavyweight rowers may focus on maximal strength
and force production to capitalize on their inherent physiological
advantages. These findings have practical implications for coaches,
athletes, and sports scientists involved in rowing training and
performance optimization. Tailoring training programs to target
specific physiological attributes and performance goals unique to each
weight category can enhance the effectiveness of training interventions
and maximize competitive success [10]. Furthermore, understanding
the comparative differences in power-related performance indicators
between heavyweight and lightweight rowers can inform talent
identification, athlete development pathways, and selection criteria for
national and international rowing competitions.

Conclusion

In conclusion, the comparative analysis of power-related
performance indicators between heavyweight and lightweight rowers
highlights the distinct physiological profiles and training considerations
for these athlete populations. Heavyweight rowers demonstrate greater
absolute strength and power output, leveraging their larger body mass
to generate higher forces during rowing strokes. In contrast, lightweight
rowers exhibit superior power-to-weight ratios, emphasizing the
importance of optimizing power production while minimizing body
mass to meet weight restrictions for their category. These findings
underscore the importance of tailoring training programs to target
specific physiological attributes and performance goals unique to each

weight category. Coaches and athletes can utilize this knowledge to
design training interventions aimed at enhancing strength, power,
endurance, and technique, thereby optimizing performance outcomes
in competitive rowing.

Furthermore, the insights gained from this study have implications
for talent identification, athlete development pathways, and selection
criteria in rowing programs. By understanding the comparative
differences in power-related performance indicators between
heavyweight and lightweight rowers, coaches and sports scientists can
better assess athlete potential, identify areas for improvement, and
make informed decisions regarding athlete placement and development
within their respective weight categories. Overall, this study contributes
to the growing body of literature on rowing performance and provides
valuable insights into the physiological factors influencing success in
the sport. By leveraging this knowledge to inform training and selection
practices, coaches and athletes can strive towards achieving their full
potential and maximizing competitive success in rowing competitions
at all levels.
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