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Abstract

Judo is a sport that requires combination of multiple demanding training attributes. Little is known about the
impact of a long-term practice on the ankle joint dorsiflexion range of motion. The aims of this pilot study is
knowledge about dorsiflexion range of motion in the judokas in comparison to the football players.

The sample included 20 judokas with a mean age of 20.15 years (+4.17). The mean weight of the judokas
was 82.15 kg (+15.5). The mean height of the judokas was 180.40 cm (+7.46). The control group consisted of
22 football players with a mean age of 21.63 (+3.40). The mean weight of the football players was 75.90 kg
(£6.67). The mean height of the football players was 181.27 cm (+5.86).

The mean right ankle joint dorsiflexion range of motion in judokas was 43.15° ( +6.71). The mean right ankle
joint dorsiflexion range of motion in football players was 41.02° (£5.72). The mean left ankle joint dorsiflex-
ion range of motion in judokas was 43.90° (+ 6.68). The mean left ankle joint dorsiflexion range of motion in
football players was 42.09° ( £7.17). Non-significant difference was finding between groups in right (p = 0.357)
or left (p = 0.284) ankle joint dorsiflexion range of motion.

Greater ankle joint dorsiflexion range of motion was found in judokas. Better adaptation in favour of the ju-
dokas means greater variability in the movement of the ankle towards the dorsiflexion in the judoist training
process. Judo leads to better adaptation in the ankle joint towards dorsiflexion in ankle joint in compared to
football players. However, results were no statistically significant.
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Athlete - noun 1. someone
who has the abilities
necessary for participating in
physical exercise, especially in
competitive games and races
2. a competitor in track or
field events [30].

Player - noun someone taking
part in a sport or game [30].

Contact sport - noun any
sport in which physical contact
between players is an integral
part of the game, e.g. boxing,
rugby or taekwondo [30].

Dorsiflexion - noun flexion
towards the back of part of
the body, e.g. Raising the foot
at the ankle. Compare plantar
flexion [30].

Plantar flexion - noun
the bending of the toes
downwards [30].

Proximal - adjective used for
describing a body part that is
close to the main trunk of the
body [30].

Load - noun 1. a weight or
mass which is supported

2. the force that a body part
or structure is subjected to
when it resists externally
applied forces 3. the amount
of something, usually weight,
that a body part can deal with
at one time [30].

Performance - noun the level
at which a player or athlete

is carrying out their activity,
either in relation to others or
in relation to personal goals or
standards [30].

Tactics - plural noun the art
of finding and implementing
means to achieve immediate
or short-term aims [30].

Technique- noun a way of
performing an action [30].

INTRODUCTION

MATERIAL AND METHODS

Judo is a dynamic, high intensity sport that
requires complex abilities and tactical skills for
success [1, 2]. Judo competitors are divided into
weight classes. Judo requires high coordina-
tion and cognitive and emotional control [3, 4].
Other important attributes are strength [5], endur-
ance [6] of the upper and the lower limbs, speed,
anaerobic power, core muscles function and grip
force [7-10]. Rapid force generation is an import-
ant part of performance during traction [11]. The
judoka competes barefoot and can move the ankle
joint freely, which leads to ankle-foot mechanism
for adaptation [12].

Football is one of the most popular sports, that is
known for its repetitive activities, such as accel-
eration, deceleration or change of direction [13].
Football is a contact sport and requires high level
of physical capacity and tolerance to high-inten-
sity loads. Football players wear football boots
during training or a match. The foot is fixed by
the football boot.

The foot and the ankle are the basis of the sup-
port of the human body. Optimal biomechani-
cal functions are required to maintain a static
upright posture and to make dynamic move-
ments. The ankle joint dorsiflexion occurs nat-
urally during different lower limbs movements.
The ankle joint dorsiflexion is necessary for
normal walking. The ankle joint dorsiflexion has
an important function in biomechanical move-
ments, which is a necessity in sports requir-
ing landing. Reduced ankle joint dorsiflexion
may affect the function not only in the ankle,
but also in the proximal joints. Reduced ankle
joint dorsiflexion increases the risk of different
injuries. Lower limb injuries, such as sprained
ankle, anterior cruciate ligament injury, patel-
lar tendinopathy and Achilles tendinopathy are
associated with the limitation of the ankle joint
dorsiflexion [14-16]. A limited ankle joint dor-
siflexion is associated with the chronic instabil-
ity of the ankle [17]. For these reasons, limited
ankle joint range of motion, especially the dorsi-
flexion range of motion while carrying a weight,
has a direct impact on sports performance.
Therefore. The aim of this pilot study is knowl-
edge about the ankle joint dorsiflexion range of
motion in the judokas in comparison to the foot-
ball players.

Participants

Two groups of athletes were included in this study.
The first group included judokas (n = 20); the con-
trol group consisted of football players (n = 22).
Only athletes who practiced the given sport for
more than seven years were included into this
study. Athletes who practiced more than one
sports discipline and athletes suffering from acute
lower limbs injuries and from infectious disease
were not included. Testing of athletes took place in
the DUKLA Banska Bystrica Military Sports Centre
(Slovakia). Testing was not conducted during and
after training to assure that the training process
would not affect the ankle range of motion.

The sample included 20 judokas. The mean age
of judo athletes was 20.15 years (+4.17); the
mean weight was 82.15 kg (+15.5) and the mean
height of the judokas was 180.40 cm (+7.46).
The control group included 22-football players.
The mean age of football players was 21.63
(+3.40); the mean weight of the football play-
ers was 75.90 kg (+6.67) and the mean height
was 181.27 cm (£5.86) (Table 1).

Weight bearing lunge test

The most common method of testing the ankle
joint dorsiflexion is the weight bearing lunge test.
The Weight-bearing lunge test or Dorsiflexion
Lunge Test is used to assess the dorsiflexion
range of movement at the ankle joint. The weight
bearing lunge test is a functioning and reliable
method for indirect valuation of the dorsiflexion
by measuring the shift of tibia across the back
of the foot in the loading position. The weight
bearing lunge test shows high reliability [18-20].
Weight bearing lunge test was measurement by
Tiltmeter App.

Statistical analysis

The results were collected in an Excel spreadsheet
and subsequently subjected to statistical analy-
sis using software IBM SPSS Statistics 19. Due
to the small size of the sample files, the Mann-
Whitney U test was used to assess the difference
in the mean values for the right and left-ankle joint
between two groups of sportsmen. The estima-
tion of the results is based on the following indi-
cators: frequency (N, n); mean (M); minimum (Min);
Maximum (Max); standard deviation (SD or +); sig-
nificance level, probability (p).
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Table 1. Subjects’ biometric data.
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Athletes Variable Mean SD Minimum Maximum
weight (kg) 82.15 15.50 57 105
Judo height (cm) 180.40 7.46 170 195
(n=20) age (years) 20.15 417 18 31
- right 43.15 6.71 33 57
left 43.90 6.68 33 54
weight (kg) 75.90 6.67 60 87
height (cm) 81.27 5.86 172 190
(Fg‘sz"’z”) age (years) 2163 3.40 18 2
- right 41.02 572 28 53
left 42.09 717 2 59
RESULTS

The mean right ankle joint dorsiflexion range
of motion in the judokas was 43.15° (£6.71).
The mean right ankle joint dorsiflexion range of
motion in the football players was 41.02° (+5.72).
The mean left ankle dorsiflexion range of motion
in the judokas was 43.90° (+6.68). The mean left
ankle joint dorsiflexion range of motion in the
football players was 42.09° (£7.17) (Table 2).
Non-significant difference was finding between
groups in right (p = 0.357) or left (p = 0.284) ankle
joint dorsiflexion range of motion (Table 3).

DISCUSSION

Efficient techniques are important for success in
judo; they should be applied accurately and ade-
quately using opportunity, strength and speed.
Training and judo matches are performed bare-
foot. This leads to the stimulation of nerve recep-
tors in the feet and allows the ability to adapt to
the ambient conditions to maintain the optimal

postural control. In general, high-intensity train-
ing in judo causes significant neuromuscular, phys-
iological and hormonal reactions [21]. In terms of
adaptation, the nature of movements in judo dur-
ing training may affect the musculoskeletal system.
In comparison to the football players, the ankle is
free and the judoka is barefoot, which may lead to
significantly higher ankle joint dorsiflexion.

This is a pilot study that focused on the range
of motions towards dorsiflexion ankle joint in
judokas. The movement in the ankle of judo-
ists towards dorsiflexion may be more variable
than that of football players. The movement of
a judoka on a tatami is in a closed kinematic
chain, which probably allows a greater range of
motion dorsiflexion than football players. A fre-
quently performed activity in football is a foot-
ball kick A football kick requires more plantar
flexion, while dorsal flexion is not required.
Plantar flexion is probably higher in footballers
than in judoist, but further studies are needed
to confirm this hypothesis.

Table 2. Comparison between the judokas and the football players'ankle joint dorsiflexion (°).

Athletes Ankle Mean SD Min Max
) right 43,15 6.71 33 57
judo
(n=20)
left 43.90 6.68 33 54
right 41.02 5.72 28 53
foothall
(n=22)
left 42.09 7.17 26 59

© ARCHIVES OF BUDO | HEALTH PROMOTION AND PREVENTION

2021 | VOLUME 17 | 147



Original Article

Table 3. Statistical characteristic.

Ranks
Ankle Athletes N Mean Rank Sum of Ranks
judo 20 2333 466.50
Right ankle foothall 22 19.84 436.50
total Y]
judo 20 23.63 472.50
Left ankle football 22 19.57 430.50
total Ly}

Grouping variable “athletes”

test statistics

ankle dorsiflexion

right left
Mann-Whitney U 183.50 177.50
Wilcoxon W 436.50 430.50
testZ —0.92 -1.07
Asymptotic Significance (2-tailed) p 0.357 0.284

Limited ankle joint dorsiflexion may increase
the risk of injury on impact forces after a verti-
cal jump landing. Limited ankle joint dorsiflexion
is associated with increased knee valgus. One of
the most common injuries in judo is the ante-
rior cruciate ligament injury, which is associated
of the limited ankle joint dorsiflexion [22]. The
knee valgus may contribute to the anterior cruci-
ate ligament injury in judokas [23]. Judo training
leads to other specific adaptations of the mus-
culoskeletal system. This issue has been verified
in the review by Ciaccioni et al. [24]. Thirty-four
studies have been included into this study that
researched the impact of judo on the density of
bone. Higher mineral density has been finding in
judokas. The effects of judo on the mineral bone
density in adolescents have also been verified in
the study by Ito et al. [25]. Higher mineral bone
density has been finding in judokas in compari-
son to the control group.

Judokas had greater ankle joint dorsiflexion range
of motion in this study. It can be explained by
more frequent usage of the dorsiflexion range of
motion during training than the football players.
Greater ankle joint dorsiflexion range of motion
was finding in the judokas. However, this result
was not significant.

Reduced ankle joint dorsiflexion has a nega-
tive impact on the function of the lower limbs
and biomechanics of sports performance.
Identification of the reduction of the ankle joint
range of motion is significant factor in clinical
practice. Identification of risk cases may help
to adjust the optimal compensation program.
Limited ankle joint dorsiflexion is associated
with influencing the biomechanics of sports per-
formance. This association has been verified in
the study by Dill et al. [26]. The sample included
40 active participants. Twenty of them had lim-
ited ankle joint dorsiflexion range of motion and
twenty of them had normal ankle joint range of
motion. Higher knee flexion and ankle shift in
squat were recorded in probands with limited
dorsiflexion range of motion using the weight
bearing lunge test.

Changes in the ankle joint range of motion may
occur during the season. This research problem
has been tested by Moreno-Pérez et al. [27].
Forty professional football players participated
in this perspective monitoring study. Participants
were football players from two different Spanish
league teams. The ankle joint dorsiflexion was
measured using the LegMotion system at differ-
ent points in time during the season. The results
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indicated a significant increase in the upper limb
dorsiflexion (5.8%) right after the match, while
the same indicator decreased in the next 48
hours after the match by 2.65%, in comparison
to the values in both lower limbs after the match.
The ankle joint dorsiflexion indicated a significant
decrease in comparison to the preseason level
in the dominant limb (-8.1%; -9.6% in the mid-
dle of the season and after the season) and the
nondominant limb (-12.5%; -13.8% in the mid-
dle of the season and after the season). Decrease
of this indicator was also found in the dominant
limb in comparison to the preseason and the mid-
dle of the season (-6.3%). According to Moreno-
Pérez et al. [25], this progressive decline of the
ankle joint dorsiflexion may indicate increased
risk of injury and should be resolvable by pre-
ventive actions.

Dorsiflexion occurs in the talocrural joint. This
association has been verified and compared with
the radiological findings in the study by Smith
et al. [28]. In the final phase of the movement
in the weight bearing lunge test, 91.8% of the
movement was recorded in the talocrural joint.
Test validity using a mobile phone application has
been verified in the study by Banwell et al. [29].

Liska D et al. - The ankle joint dorsiflexion...

The sample included 21 patients who under-
took 168 measurements. High inter-rater reli-
ability and intra-rater reliability were recorded
(ICC 0.90).

This study included a small sample. It would be
appropriate to research a cross-sectional test-
ing on a higher sample in follow-up studies. This
study included professional athletes. It would be
appropriate to include athletes with lower capa-
bilities in follow-up studies. It is assumed that the
best performing athletes will have better predis-
positions to perform the given sport in compari-
son to semi-professional athletes.

CONCLUSIONS

Greater ankle joint dorsiflexion range of motion
was finding in judokas. Better adaptation in
favour of the judokas means greater variability
in the movement of the ankle towards the dorsi-
flexion in the judoist training process. Judo leads
to better adaptation in the ankle joint towards
dorsiflexion in ankle joint in compared to foot-
ball players. However, results were no statisti-
cally significant.
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