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. ABSTRACT

Article Info: A high correlation between lower limb explosive power and muscular strength, production of
Received: 10 Mar 2020 high power levels in the shortest time, and high level of agility are essential to achieve optimal perfor-
Accepted: 15 May 2020 mance in Parkour. It seems that polymetric exercises can make it possible to achieve the highest perfor-
Available Online:01Jun2020 :  mMance. In this regard, the aim of the present study was to investigate the effect of an 8-week plyomet-

ric exercise program on knee kinematic parameters, body composition, agility and horizontal jumping
power of Parkour athletes.

[VIETGEEE In this quasi-experimental study with pre-test and post-test design, 20 elite Parkour athletes
aged 19-26 years were selected and randomly divided into two groups of exercise (n=10) and control
(n=10). The exercise group carried out the program for eight weeks, three sessions per week, each for one
hour. Before and after exercise, measurements of kinematic parameters of knee, agility, and horizontal
jumping power, and body composition in subjects were performed. The collected data were analyzed
using t-test considering a significant level of P<0.05.

BT Plyometric exercise for eight weeks had a significant effect on knee kinematic parameters of Par-

Key words: kour athletes (P=0.003) and significantly improved their horizontal jump, agility and reduced body fat
Plyometric exercise, percentage (P<0.05).
Agility, Kinematics, Plyometric exercise can significantly improve kinematic parameters of the knee, increase the
Horizontal jump, * jumping power and agility, and reduce body fat percentage in Parkour athletes; however, since Parkour
Parkour movements are very similar to plyometric exercises, more study is needed.
Extended Abstract ric exercises enable the muscles to reach their maximum
strength in the shortest possible time. They put a lot of pres-
1. Introduction sure on the athlete’s neuromuscular system and joints in a
short period of time; if these exercises be performed with-
arkour is an activity involving movement out a proper and accurate program, they can cause severe

through obstacles in the fastest possible damage to the joints and muscles [2].
time using the easiest and simplest method

with the least energy consumption from Due to the high extrinsic contraction, which is a major
one point to other [1]. These plyomet- component in plyometrics, Delayed Onset Muscle Sore-
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ness (DOMS) is experienced steadily, especially in the early
stages of pre-adaptation program. However, plyometric ex-
ercises have become commonplace and have always been
an important element of exercise programs to increase an
athlete’s strength [2]. Other studies that have used plyomet-
ric exercises have also shown improvements in torque [3,
4]. The basis of parkour is jumping and running, and due to
the ability of plyometric exercises to convert strength into
explosive force, these exercises may be effective in parkour
performance in [4]. This study aimed to examine the effects
of an 8-week plyometric exercise program on kinematic pa-
rameters, body composition, agility and horizontal jump of
elite parkour athletes in Tehran.
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2. Methods

This is an applied quasi-experimental study using the field
and laboratory tests. The study population consists of male
parkour athletes in Tehran, Iran aged 19-26 years with at
least 4 years of professional experience. Among the eligi-
ble volunteers, 20 who did not have any acute or chronic
disease were selected as the study samples using G-Power
software and were randomly assigned to training and con-
trol groups. Prior to the study, all subjects signed the con-
sent form to participate in the tests and then, during a ses-
sion, the subjects were explained how to perform the tests.

Kinematic parameters of the knee were measured using
Navicular Drop Test, Tibial Torsion Test, Q-angle test, an-

Table 1. Comparing study variables before and after intervention in two $tudy groups

Variable Time Group No. Mean#SD Group t df P
pretest/post. OO 10 254.5+12.34
testp Exercise  -4.498 9 0001*
Exercise 10 258.8+14.66
Horizontal jumping power
pretest/post.  COMTO! 10 253.8+11.30
testp Control 0341 9 0.741
Exercise 10 262.3+13
Control 10 16.35+1.51
Pre't$:§{p°5t' Exercise  3.186 9 0011*
Exercise 10 16.09+0.9
Agility
Control 10 16.39+0.98
Pre't‘zz{p“t‘ Control  -0.221 9 0830
Exercise 10 15.7+0.62
Control 10 12.67+4.22
Pre-tt::z{ post- Exercise 2.277 9 0.049*
Exercise 10 11.58+2.36
Body fat percentage
Pre-test/post- Control 10 12.71+4.08
testp Control ~ -0.158 9 0.878
Exercise 10 11.09+1.86
Control 10 69.37+8.73
Pre'tfzzp“t' Exercise  1.288 9 0230
Exercise 10 70.45+8.26
Body weight
Pre-test/post- Control 10 69.65+8.39
testp Control ~ -0.624 9 0.548
Exercise 10 69.94+7.68
Control 10 22.57+2.02
Pre't‘te:zp‘”t' Exercise  1.116 9 0.293
Exercise 10 22.35+1.66
BMI
Control 10 22.65+1.92
Pre'tf:ZpoSt' Control  -0.532 9 0.608
Exercise 10 22.38+1.58
Journal of

*P<0.05.
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teversion angle test, internal and external hip rotation, and
knee hyperextension; body composition was analyzed with
bioelectrical impedance IN-BODY 230 analyzer (InBody
Inc., USA) in the pre-test and post-test stages; and the II-
linois agility test was used to evaluate their agility. Then,
plyometric exercises were performed.

3. Results

According to the normality of data related to horizontal
jumping power, agility, body fat percentage, body weight
and Body Mass Index (BMI), which was determined by
Kolmogorov-Smirnov test, paired t test was used to com-
pare them. For comparing knee kinematic parameters, inde-
pendent t-test was used. The results are presented in Table 1.

4. Conclusion

According to the sport of parkour, i.e. jumping through
obstacles, the performance in parkour can exponentially be
improved by increasing the jumping power. For this reason,
the main goal of all exercises is to improve the jumping
ability. Horizontal jumping power is measured by standing
broad jump test and jumping is one of the main movements
of parkour [5].according to Ozbar et al., Ramirez-Campillo
et al., and Imani et al., plyometric exercises can increase
strength and agility, and Parkour exercise makes horizon-
tal jumping better and more powerful [6-8]. Concentric
strength and stiffness of the biceps muscles in the back of
the hip, which are hip extensor and knee flexor, can increase
the rate of concentric contraction during hip extension and
knee flexion. This function, combined with the high eccen-
tric power of the knee extensors which prevents excessive
flexion and center of mass fall, can increase vertical veloc-
ity and decrease horizontal velocity, which is desirable for a
successful jump. In our study, the 8-week plyometric exer-
cise program significantly reduced body fat percentage

Short limb length causes the pronation of the shortened
limb. The difference in apparent length indicates the non-
structural difference between the two sides. One common
cause of this discrepancy is the apparent short length of the
hip adductor and abductor muscles in one side. The apparent
difference in the length of the legs over time is due to the re-
petitive performance of regular activities. Work or exercise
habits make one side of the spine stronger than the other.

Ethical Considerations
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