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ABSTRACT
Article Info: ¢ [T Knee brace is one of the lower limb abnormalities. This study aimed to investigate the effect of
Received: 06 Aug 2020 : knee kinematical parameters on the development of knee Genu Varum.
Accepted: 10 Nov 2020 ¢ [MIETEEE This study’s statistical sample was 32 taekwondo practitioners with red and black belts of sports clubs
Available Online:01Mar2021  ©  in the northeast of Tehran, determined using G-Power software and in two groups of 16 people in terms of

gender, age, and membership in the field. The 8-week training intervention, which included 3session of 1-hour
training sessions emphasizing performing the techniques of up-chulogi and yup-chaggy, was performed for
the experimental group. The control group did not have any specific activity during this period. Knee kinematic
indices include naval drop size tests, tibial torsion, Q angle, androgen enterogen, internal and external hip rota-
tion, and knee hyperextension in the two groups of healthy and injured in pre and posttest was evaluated. The
data were statistically analyzed using descriptive analysis using t-test and SPSS V. 23 software.

EBMIE According to the study results, a significant positive relationship was observed between the vari-
ables of the selected technique of up-chology and the technique of up-chugi on the incidence of knee

Keywords: Genu Varum. Also, there was a significant difference between the indices of naval drop (P=0.003), torsion
Ap-cholugi technique, :  (P=0.006), Q angle (P=0.005) and knee hyperextension (P=0.001) in pre-test to post-test results.
Yup-chagi technique, The selected exercises have increased the distance between the knees and functional disorders.
Taekwondo, Genu i Because the braced knee may play a role in influencing athletes’ negative performance and injury in train-
varum © ingand competition, it is necessary to consider it in studies related to the prevention of potential injuries.
Extended Abstract most accurate, scientific, most assertive, and fastest tech-
niques among the traditional martial arts [2]. Excessive use
1. Introduction of Yup-Chagi and Ap-Chagi kicks, asymmetric footwork,
weight transfer on one leg (mainly on the non-dominant
mproper distribution of forces may cause ab- leg, such as left foot in individuals with only one dominant
normal movement, resulting in additional load leg), and using this posture during exercise and on the con-
on the foot tissues. It causes soft tissue dam- test area exacerbate the risk of developing a bow-legged-
age and muscle dysfunction [1]. As the most ness complication [6].

modern martial art, Tackwondo combines the
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Adi et al. (2016) stated that Dollyo Chagi and Ap-Chul-
ugi exercises significantly improve the functional status
of the bow-leggedness and functional instability of the
lower limb among females tackwondo practitioners [7].
Malek-oghloo et al. (2019) acknowledged a high corre-
lation between the incidence of bow-leggedness compli-
cation and the amount of participation in exercises with
weight transfer on one leg and along and deviation of the
knee from its normal position [8].

Studying and recognizing the ambiguous biomechani-
cal aspects of performing movements and diagnosing the
causes of injuries can, in addition to preventing their oc-
currence, help to improve the professional performance of
tackwondo practitioners [12]. On the other hand, due to the
limited studies on lower limb injuries and their relationship
with knee kinematic parameters in professional tackwondo
practitioners, the exact effect of tackwondo training on the
incidence of bow-leggedness is still unknown. Therefore,
this study tried to investigate the effect of eight weeks of
Ap-Chulugi and Yup-Chagi exercises on the prevalence of
bow-leggedness and changes in the knee’s kinematic pa-
rameters in professional males tackwondo practitioners.

2. Methods

A total of 32 tackwondo practitioners from different sports
clubs in the northeastern part of Tehran city were selected
as a statistical sample using GxPower software and were
divided into “experimental” (16 people) and “control” (16
people) groups. According to gender, age, and membership
in a homogeneous sport, these individuals were selected as
subjects of this study. The experimental group performed
predetermined exercises for eight weeks (3 one-hour ses-
sions per week). At the end of eight weeks of exercise, the
bow-leggedness incidence in the subjects was measured
again. The control group did not perform any training dur-

Table 1. Independent t-test results and knee kinematic indices
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ing these eight weeks; only in the pretest and posttest, after
warming up under instructors’ supervision, they were asked
to perform the movements.

The training protocol of the experimental group consisted
of eight weeks of Ap-chulugi and Yup-chagi exercises. The
subjects practiced these two basic tackwondo techniques
three times a week for 50 minutes. In each training session,
15 minutes were devoted to warming up and 5 minutes to
cooling down. The control group did not have any specific
activity during this period. Knee kinematic indices, includ-
ing Navicular Drop Test (NDT), tibial torsion, Q angle, en-
terogen, internal and external hip rotation, and knee hyper-
extension, were tested in experimental and control groups
in pretest and posttest. After descriptive analysis, the data
were statistically analyzed using an independent t-test and
SPSS V. 23 software.

3. Results

The results of the Kolmogorov-Smirnov test indicated the
normal distribution of research data (Table 1).

4. Discussion and Conclusion

Analysis of the data in this study indicated that eight
weeks of exercise in selective techniques of Ap-Chulugi
and Yup-Chagi had a significant effect on the incidence of
bow-leggedness in professional male tackwondo practitio-
ners (Table 1). The results of comparing the data obtained
from pretest to posttest regarding the effect of a period of
Ap-Chulugi exercises on the development of bow-legged-
ness complication in tackwondo practitioners confirmed
that the result of this study was consistent with the research
of Adi et al. (2016), which revealed that six weeks of Ap-
Chulugi training had a significant effect on the incidence of
bow-leggedness complication.

Mean+SD
Variables . T-test Sig.
Experimental Group Control Group

Navicular drop (cm) 11.86+2.68 9.93+2.03 2.854 0.003*
Tibial torsion (degrees) 13.22+4.11 16.11+6.72 -3.410 0.671
Qangle (degrees) 15.65+3.31 15.96+3.42 -6.210 0.041*
Enterogen angle (degrees) 16.29+3.98 14.32+4.47 0.780 0.512
Internal and external hip rotation (degrees) 31.24+4.41 29.4043.62 0.952 0.005*
Knee hyperextension (degrees) 9.5442.93 8.4913.06 1.421 0.032*
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In their study, Yu et al. (2016) examined 12 weeks of
Bandae-Dollyo-Chagi and Yup-Chagi exercises on the
prevalence of bow-leggedness complications in tackwondo
practitioners and concluded that Yup-Chagi exercises had
a significant effect on the development of bow-leggedness
complication on tackwondo practitioners. The results of their
research were consistent with this research. The results of
this study revealed that eight weeks of practicing the selected
technique of Yup-Chagi also had a significant effect on the
incidence of bow-leggedness complications in professional
male tackwondo practitioners. The results of this study were
consistent with the research of Adi et al. (2016), Schultz et al.
(2008), and Yu et al. (2016), who reported that Bandae-Dol-
lyo-Chagi and Yup-Chagi exercises were effective in causing
bow-leggedness complication in tackwondo practitioners.

In general, the results of this study confirmed that bow-
leggedness complication as an essential variable might be
practical on the negative performance of athletes and their
injuries during exercise and competitions. Therefore, it
seems necessary to pay attention to this issue in studies re-
lated to preventing possible injuries.
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