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Objective: Considering the importance of physical fitness in improving athletic performance,
the aim of this study was to investigate some factors of physical fitness after eight weeks of
strength and speed training in young karatekas.

Methods: In this semi-experimental study, which was conducted in a double-blind manner,
33 trained male karatekas with a mean age of 22.2+2.2 years were randomly divided into
three equal groups (n=11) including; resistance training, speed training and control groups.
The training program consisted of eight weeks of strength and speed training and a frequency
of three sessions per week. Before and after eight weeks of training, the subjects were
measured for flexibility in centimeters (sit-down test and stretching the hands towards the
feet using a flexibility box), hamstring muscle strength in kilograms (one repetition
maximum test with knee flexion). Mean and standard deviation were used to describe the
data statistically. After determining the normality of the data using the Kolmogorov-Smirnov
test, the independent t-test was used to compare the pre-test and post-test variables of a group,
and the one-way analysis of variance test with Tukey's post-test was used to analyze the data.
If significant, the Tukey post-test was used. The analysis was performed at a significance
level of p>0.05.

Results: The findings showed a significant difference after strength and speed training in
flexibility and strength factors (p = 0.0036). Also, the results of one-way analysis of variance
showed that there was no significant difference between these two types of training in terms
of flexibility (p = 0.75), but this difference was significant in strength (p = 0.0024).
Conclusion: Based on the results of this study, strength and speed training can help improve
the flexibility and strength of the hamstring muscles. However, resistance training appears to

be a more effective way to strengthen these muscles.
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Extended Abstract

Introduction

Karate, as a dynamic martial art, demands
exceptional physical fitness to execute
powerful strikes, rapid movements, and
defensive techniques effectively. Among the
critical components of athletic performance,
flexibility and muscular strength play pivotal
roles in achieving optimal execution of karate
techniques. While strength training enhances
muscle power and hypertrophy, speed
training improves explosive movements and
neuromuscular coordination. However, a
longstanding debate persists regarding
whether resistance training compromises
flexibility due to potential increases in muscle
stiffness. Previous research has yielded
conflicting results, with some studies
demonstrating improvements in flexibility
following resistance training and others
reporting no significant changes. This
investigation aimed to compare the effects of
eight weeks of structured strength versus
speed training programs on hamstring
flexibility and strength in young karate
practitioners. The findings provide valuable
insights for coaches and athletes seeking to
optimize training regimens that balance
power development with maintained or
enhanced range of motion, ultimately
improving performance while reducing injury
risk in this demanding combat sport.
Methods

The study employed a semi-experimental
design with thirty-three male karate
practitioners (mean age 22.24+2.2 years)
randomly allocated to three groups: strength
training (n=11), speed training (n=11), and
control (n=11). The strength training protocol
incorporated progressive resistance exercises
including leg presses, squats, and hamstring
curls using a pyramidal loading scheme that

systematically increased intensity from 65%
to 80% of one-repetition maximum (1RM)
over the eight-week intervention. The speed
training group engaged in carefully
structured sprint interval sessions featuring
varied distances and repetition schemes to
develop explosive power. Both experimental
groups completed three weekly 30-minute
sessions incorporating standardized warm-up
and cool-down periods. Researchers assessed
hamstring flexibility through the
standardized sit-and-reach test and measured
strength via 1RM testing for knee flexion.
Statistical analysis utilized one-way ANOVA
with Tukey's post hoc tests for between-
group comparisons, with significance set at
p<0.05. The study maintained double-blind
procedures to minimize bias, with
participants unaware of their group
assignments and assessors blinded to group
allocations during testing.

Results

The eight-week intervention yielded
significant improvements in both physical
parameters among the training groups
compared to controls. For hamstring
flexibility, both  experimental  groups
demonstrated statistically significant
enhancements  (p=0.0036), with no
meaningful difference between the strength
and speed training approaches (p=0.75).
However, the strength training group
exhibited substantially greater improvements
in hamstring strength (p=0.0024) compared
to the speed training cohort. The control
group showed no notable changes in either
flexibility or strength measures throughout
the study period. These findings suggest that
while both training modalities effectively
enhance range of motion, resistance training
provides superior benefits for developing
muscular strength in karate practitioners.
Interestingly, = the  results  challenge
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conventional assumptions by demonstrating
that properly structured strength training does
not impair flexibility and may actually
contribute to its improvement when
performed through full ranges of motion.
Discussion

The current findings align with contemporary
research by Wan et al. (2021) and Pallarés et
al. (2021), who observed that resistance
training incorporating full range-of-motion
movements can improve flexibility by
reducing passive muscle stiffness and
enhancing neuromuscular control. The
superior strength gains in the resistance
training group likely reflect both neural
adaptations and muscular hypertrophy,
consistent with the work of Loturco et al.
(2022). Contrary to traditional beliefs that
resistance training necessarily decreases
flexibility, this study demonstrates that
appropriate programming can simultaneously
develop strength and maintain or improve
range of motion. The speed training group's
improvements may be attributed to enhanced
stretch-shortening cycle utilization and
improved neuromuscular efficiency. Several
limitations should be acknowledged,
including the relatively small sample size,
lack of dietary control, and short-term nature
of the intervention. Future research should
investigate  longer training  durations,
incorporate female participants, and examine
sport-specific performance outcomes to
enhance the generalizability of findings.
Conclusion

This eight-week training study demonstrates
that both strength and speed training
protocols significantly improve hamstring
flexibility and strength in young karate

practitioners, with resistance training
offering superior strength development. The
results challenge outdated assumptions by
showing that properly implemented strength
training does not compromise flexibility and
may actually enhance it when performed
through complete ranges of motion. Coaches
and athletes should consider integrating both
training modalities, with particular emphasis
on full-range resistance exercises, to optimize
the balance between power development and
maintained flexibility. These findings have
important implications for training program
design in martial arts, suggesting that a well-
structured combination of strength and speed
training can simultaneously enhance multiple
physical fitness components critical for
karate performance. Future research should
explore longitudinal effects, examine transfer
to specific karate techniques, and investigate
potential differences in training responses
across various skill levels and age groups.
Key Message

Structured strength and speed training
programs both effectively enhance flexibility
and strength in karate practitioners, with
resistance  training providing  superior
strength gains without compromising range
of motion. A balanced training approach
incorporating both modalities appears
optimal for developing the physical qualities
essential for high-level karate performance
while minimizing injury risk. These findings
should encourage coaches to move beyond
traditional  training  dichotomies  and
implement  integrated  programs that
simultaneously develop multiple fitness
components.
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