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Extended Abstract

Introduction:

Karate requires high levels of explosive power, speed, agility, and neuromuscular coordination.
Optimal performance in this discipline depends on the ability to execute rapid and powerful
movements (1), whereas poor physical performance may increase the risk of injury (2). Plyometric
exercises improve neuromuscular efficiency and are considered an effective method for increasing
explosive power and athletic performance (3). Studies have shown that these exercises improve
performance indicators in karate athletes (4) and influence the quality of technical execution (5).
Several studies have compared plyometric exercises performed at different intensities. Sankey et al.
(3) reported that high-intensity training was more effective for improving the vertical jump, whereas
Moreno-Azze et al. (4) demonstrated the positive effects of moderate-intensity training on agility and
movement symmetry. Pal et al. (6) found that combining different intensities was effective for
improving the speed and power of strikes. A meta-analysis by Ojeda-Aravena et al. (7) also confirmed
the superiority of high-intensity training for improving anaerobic power and explosive strength in
combat athletes. Yuan et al. (5) reported that high-intensity plyometric exercises significantly
increased muscular strength and power. In contrast, Al-Sairagawi (8) suggested that moderate-
intensity training may be more appropriate for young athletes and may improve agility and balance.

Athletic performance in karate depends on the effective execution of offensive and defensive
techniques (9) and is influenced by both physical (7) and psychological factors (10). Plyometric
exercises may improve physical attributes and cognitive function (11). Poor performance can
contribute to failure, injury, and reduced self-confidence (2). By improving explosive force
production and muscular coordination, plyometric exercises may also reduce the risk of injury (12).
Understanding the effects of different exercise intensities can help coaches design optimal training
programs (7) and may have applications in other martial arts (8). The primary objective of this study
was to investigate the effects of two plyometric training programs of different intensities on the
performance of young karate athletes. Specifically, the study examined differences in anaerobic
power, agility, lower-body explosive power, and the speed of striking movements. The findings may
help coaches and athletes design more effective training programs.

Methodology:

This study compared the effects of two plyometric training intensities on the athletic performance of
young male karate athletes aged 15-18 years from Qazvin Province. The study used a quasi-
experimental pretest—posttest design and included 30 karate athletes with a mean age of 16.32 = 1.00
years, height of 173.23 £ 5.90 cm, body weight of 60.46 + 6.86 kg, and training experience of 4.16 +
1.10 years. Participants were randomly assigned to three groups: a high-intensity training group, a
moderate-intensity training group, and a control group. The high-intensity program included depth
jumps from a height of 50-60 cm and explosive jumps with light weights. The moderate-intensity
program included squat jumps and unweighted vertical jumps. The control group continued its regular
karate training. The training intervention lasted eight weeks, with three sessions per week. Anaerobic
power, agility, and lower-body explosive power were assessed using the Sargent vertical-jump test
(3), the T-test (13), and the standing long-jump test (14), respectively. The timing of the tests,
nutritional conditions, and warm-up procedures were standardized to control for potential
confounding variables. Informed consent was obtained from the participants' parents. The Shapiro—
Wilk test was used to assess data normality. ANCOVA was used for between-group comparisons,
and the Bonferroni post hoc test was used for pairwise comparisons. All statistical analyses were
performed using SPSS version 26 at a significance level of p < 0.05. Microsoft Excel 2013 was used
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to prepare the graphs. The ultimate goal of the study was to provide scientific guidance for coaches
designing training programs for young karate athletes.

Results:

The ANCOVA results showed a significant difference among the groups (p = 0.0001). The
Bonferroni post hoc analyses of anaerobic power, agility, and lower-body explosive power revealed
significant differences between the control group and the high-intensity training group (p = 0.0001).
However, no significant differences were observed between the moderate-intensity training group
and the control group in anaerobic power (p = 0.06) or agility (p = 1.00). A significant difference was
observed between the control and moderate-intensity training groups in lower-body explosive power
(p=0.0001).

Discussion:

The findings indicate that high-intensity plyometric training may improve anaerobic power, agility,
and lower-body explosive power in young karate athletes. Moderate-intensity training appears to
improve only lower-body explosive power in young karate athletes.
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