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This study investigates the impact of an anterior cruciate ligament (ACL) injury
prevention program on the performance of elite female kabaddi players. Given
the debilitating consequences of ACL injuries, the primary aim is to evaluate the
effects of an eight-week prevention program on improving the performance of
these athletes. This quasi-experimental research was conducted on 27 elite
female kabaddi players (aged 18 to 24 years), who were divided into intervention
and control groups. The intervention group underwent an eight-week injury
prevention training program. The tests included T-test, 20-meter run, Y-balance
test, flexibility, hopping, and movement screening. Data analysis was performed
using Levene's test and ANCOVA. The results of the ANCOVA indicated that the
intervention group scored significantly better than the control group in the Y-
balance test for both the right (p=0.002) and left (p=0.001) legs, single-leg
hopping (right leg: p=0.004 and left leg: p=0.001), crossover hopping for the right
leg (p=0.023), and the sit-and-reach flexibility test (p=0.003). However, no
significant differences were observed in the speed, agility, triple hopping, and
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functional movement screening (FMS) tests. Results: The findings suggest that
the eight-week PEP program has a significant impact on dynamic balance for
both the right and left legs, hopping (single-leg and crossover hopping for the
right leg), and hamstring and lower back flexibility in elite female kabaddi
players. However, it did not have a significant effect on left leg hopping, speed,
agility, or FMS scores.
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Extended Abstract

Kabaddi, a high-intensity, contact sport, involves rapid changes in direction, quick sprints,
and explosive jumps, putting significant physical demands on players, particularly in the
lower body. Such movements increase the risk of injuries, especially to the knee and
ankle joints, where anterior cruciate ligament (ACL) injuries are prevalent. Female
athletes are disproportionately affected by ACL injuries, often due to anatomical and
biomechanical factors. Injury prevention programs like the Prevent Injury and Enhance
Performance (PEP) program are designed to mitigate such risks. This study explores the
impact of an eight-week PEP program on the performance metrics of elite female kabaddi
players in Iran, with a focus on balance, flexibility, and injury prevention. The findings aim
to contribute valuable insights into improving training methodologies in kabaddi and other
contact sports.

Kabaddi, a sport demanding speed, agility, and strength, is growing in global popularity.
However, its physical demands also make players susceptible to injuries. The constant
pivoting, rapid shifts in movement, and high-impact interactions required in kabaddi
increase the likelihood of injuries to the lower limbs, particularly knee and ankle injuries.
Among these, ACL injuries are notably prevalent and are often accompanied by other
ligament sprains and soft tissue damage.

In female athletes, ACL injuries occur at a higher rate than in their male counterparts, due
in part to anatomical factors, such as wider pelvis angles, and specific biomechanical
differences. Hormonal variations, which affect ligament elasticity, also play a role. The
consequences of ACL injuries are severe, often leading to long recovery periods,
compromised athletic performance, and increased risk of conditions such as arthritis later
in life. Hence, designing injury prevention programs for sports like kabaddi is critical,
especially for female athletes. The PEP program has emerged as a leading approach in
reducing non-contact ACL injuries through a regimen of exercises designed to enhance
knee stability, strength, and flexibility.

The objective of this study is to assess the impact of an eight-week PEP program on the
physical performance of elite female kabaddi players in Iran. Given the frequent
occurrence of ACL injuries in kabaddi, this research can offer valuable insights into
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preventative strategies, contributing to safer and more effective training protocols for
athletes.

Materials and Methods

This study involved a rigorous methodological approach to ensure valid and reliable data.
A sample of 30 female kabaddi players, aged 18 to 24, was selected from premier league
teams in Iran. These players were chosen based on purposeful selection criteria, aimed
at obtaining a homogenous group. Inclusion criteria included current participation in the
premier league, absence of any history of ACL injury or related surgery, and no recent
participation in any ACL prevention program.

The participants, with three to six years of training experience, represented a group well-
acquainted with the demands of professional kabaddi. Three participants were excluded
from the study due to non-participation in post-testing or injury during the study period,
resulting in a final sample of 27 athletes.

A series of performance tests was employed to assess various athletic abilities, including
the T-test (agility), 20-meter sprint (speed), Y-balance test (balance), sit-and-reach test
(flexibility), and hopping tests (power). Additionally, the Functional Movement Screening
(FMS) was conducted to evaluate overall functional movement capabilities. These tests
were chosen due to their relevance to kabaddi, a sport that demands speed, agility,
balance, and flexibility.

Participants were randomly divided into an intervention group and a control group. The
intervention group underwent the PEP program three times per week for eight weeks.
The program was divided into five phases: warm-up, strength training, plyometrics, agility
drills, and stretching. Warm-ups were essential to prepare the body for strenuous
exercises, while strength training aimed to build resilience in key muscle groups,
especially around the knee. Plyometric exercises targeted explosive power, and agility
drills improved reaction times and direction-change capabilities, both crucial in kabaddi.
Stretching helped enhance flexibility, which can reduce the risk of muscle strains and
ligament sprains.

Statistical analyses were conducted using SPSS software, employing Shapiro-Wilk tests
for normality, Levene’s test for homogeneity, and ANCOVA to compare post-test
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outcomes between the control and intervention groups. A significance level of 0.05 was
established for all tests to determine meaningful differences.

Results

The analysis began with examining the baseline characteristics of the two groups. The
pre-test results indicated no significant differences between the intervention and control
groups in terms of height, weight, or age, ensuring comparability and validating the impact
of the intervention itself.

The post-test results revealed significant improvements in the intervention group in
several performance aspects. Specifically, there was a marked enhancement in dynamic
balance on both legs, single-leg hopping, crossover hopping, and flexibility (P < 0.05),
highlighting the effectiveness of the PEP program in boosting balance and flexibility.
Dynamic balance improvements indicate enhanced joint stability and neuromuscular
coordination, critical factors for injury prevention in sports involving sudden directional
changes, such as kabaddi.

However, no significant improvements were observed in speed, agility, or certain hopping
tests (P > 0.05). This may suggest that the PEP program's focus on stability and flexibility
rather than high-speed or agility-specific exercises limited its impact on these parameters.
It is possible that additional exercises focusing on rapid directional changes and sprinting
could complement the PEP program, providing a more comprehensive performance
enhancement.

Discussion

The purpose of this study was to evaluate the impact of the PEP program on various
performance metrics, including speed, agility, balance, flexibility, and functional
movement scores, in elite female kabaddi players. Results indicated significant
improvements in balance and flexibility but limited gains in speed and agility. The
observed improvements in flexibility, especially in the hamstring and lower back regions,
can be valuable for injury prevention, as flexible muscles and tendons are better equipped
to handle the stresses imposed by sudden movements.

These results are consistent with prior research on the PEP program, which has
demonstrated its effectiveness in preventing non-contact ACL injuries. However, the lack
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of significant improvements in agility and speed suggests that the PEP program, while
beneficial for stability and flexibility, may not fully address the performance needs of
kabaddi players. Future programs may benefit from incorporating drills specifically
targeting these aspects to achieve more holistic athlete development.

Moreover, the improvements in dynamic balance indicate enhanced proprioception and
joint stability, which are essential for reducing injury risks during abrupt movements. The
lack of impact on the triple hopping test may highlight the need for more extensive

plyometric training within the PEP program to address explosive strength requirements.

Recommendations and Practical Applications

The findings of this study have several implications for kabaddi coaches and athletes.
Integrating the PEP program into regular warm-up routines can be a preventive measure
to reduce ACL and other knee injuries. The program’s focus on stability and flexibility
makes it particularly beneficial for female athletes, who are at higher risk for ACL injuries.
Coaches may consider supplementing the PEP program with short sprints, reaction drills,
and agility exercises to address the speed and agility needs specific to kabaddi. These
additions could provide athletes with a more comprehensive approach to performance
enhancement and injury prevention.

The PEP program can be adapted to different stages of the competitive season, making
it a flexible option for maintaining athlete conditioning. Additionally, consistent and regular
execution of injury prevention routines like the PEP program could help athletes manage
the physical demands of the sport more effectively, potentially reducing the incidence of
season-disrupting injuries.

Limitations of the Study

Several limitations must be acknowledged. The small sample size, partly due to the
COVID-19 pandemic, limited the generalizability of the results. Additionally, variables
outside of training, such as participants’ diet, sleep quality, and extracurricular activities,
were not controlled, potentially influencing the outcomes. The study also focused on a

specific set of performance metrics, excluding others such as muscular strength and
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endurance, which could provide a more comprehensive understanding of the program's
impact.

Future studies could involve a larger sample size and employ more diverse performance
metrics to enhance the robustness of findings. Including qualitative assessments of
players' feedback on the PEP program’s exercises could provide additional insights for
further refinement of the program.

Conclusion

In conclusion, this study demonstrates that the PEP program is effective in enhancing
balance and flexibility in elite female kabaddi players. Given the high prevalence of ACL
injuries in sports like kabaddi, the PEP program can serve as a valuable tool for injury
prevention. The program’s structured approach to warm-up and conditioning offers a
practical solution for coaches looking to minimize injury risks.

However, to optimize athlete performance fully, especially in speed and agility, additional
training components should be incorporated. Regular implementation of such preventive
programs could serve not only as a means of injury prevention but also as a framework
for improving overall athleticism in kabaddi and similar sports. This research lays the
groundwork for further investigations aimed at developing well-rounded training programs

that cater to the specific needs of kabaddi players.
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