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Abstracts

Purpose — to compare SEBT indicators, obtained with a six-month interval of measurements in male
representatives from Kyokushinkai karate and boxing. Materials and methods. The results of the study
were obtained at the Ivan Bobersky Lviv State University of Physical Culture in May and November 2023.
Physically healthy, uninjured male qualified boxers (n=8) and Kyokushinkai karate athletes (n=10) aged
18-22 years, who are University students, took part in the collection of experimental material. Research
methods: the analysis of literary sources and Internet; measurement of Star Excursion Balance Test indi-
cators; methods of mathematical statistics. Research results. The results confirmed the overall reproduc-
ibility of the SEBT test. Differences in SEBT positions in both types of martial arts were unreliable in the
absolute majority of indicators, except for position 7 among boxers and position 6 among representatives
of Kyokushinkai karate. The indicated individual positions had a significantly better result after six months
of training athletes in both types of martial arts after the first measurement. SEBT indicators demonstrate
the asymmetric influence of the left-sided combat stance on the motor balance for all boxers, regardless of
their training scheme or training program: left leg tend to deteriorate in positions 2, 3, 4, 5, 6, 7, and 8 (posi-
tion 1 remained unchanged); right pushing leg improved in positions 4, 6, and 7, and slightly decreased
in positions 1, 2, 3, and 5 (position 8 remained unchanged); left arm experienced an improvement trend
in almost all positions (from 2 to 8); right arm show trends for improvement in positions 2, 3, 4, and 5,
and some deterioration in positions 1, 6, 7 and 8. Kyokushinkai karate athletes showed: a trend toward
improvement in most of the left leg SEBT measures; most of the SEBT positions of the left arm tend to
deteriorate; SEBT indicators of the right leg improved in the “lower” positions 3, 4, and 5, but positions
6 and 8 are slightly worsened; most of the right arm positions during the half-year training period tend to
deteriorate. Conclusion. The SEBT technique has high reliability and reproducibility of results over time.
The results of SEBT in long time intervals (half a year, for example) can reflect the influence of a certain
sport on the amplitude of movements and dynamic balance of athletes.

Key words: Star Excursion Balance Test, boxing, Kyokushinkai karate, martial arts.

Mera — nopisusty noxasuuku SEBT, orpumani i3 IecTHMICAIHAM iHTCPBAIOM BUMIPIOBAHb, Y IIPE/-
CTaBHUKIB 40JI0BI40i cTati 3 KiokynHkail kapare Ta 6okcy. Marepiamu Ta Merou. Pesyisraru gocii-
JUKEHHs OTpHUMaHi y JIbBIBCbKOMY JiepkaBHOMY yHiBepcuTeT! (i3u4HOI KylnbTypH iMeHi IBana bobepcbko-
ro y TpasHi Ta jucronazi 2023 poky. Pi3udHO 310pOBi, He TpaBMOBaHI KBalidikosani bokcepu (n=8) Ta
ciopremenn 3 Kiokymmskail kapare (n=10) Bikom 18-22 poku, siKi € CTyACHTaMU yHIBEpPCHTETY, Opain
y4acThb y 300pi eKCliepMMEeHTaIbHOrO Marepiany. MeToau JocaiKeHHs: aHAI3 JITEPaTypHUX JPKEepen
Ta [HTepHETY; BUMiproBaHHs Noka3HUKIB Star Excursion Balance Test; MmeTonn MaTeMaTHuHOT CTaTUCTHUKH.
PesyabraTn pociimkenb. Pesynsratu miaTBepamin 3aranbHy BinTBoproBaHicTh Tecty SEBT. Binwmin-
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HoCTi nokasHukiB nosuuiii SEBT B 060x Biax oqHOOOPCTB Oyin HEAOCTOBIPHAMH 33 aOCOMIOTHOKO iX
OLIBIUICTIO, 32 BUHATKOM TO3MLIT 7 y GOKcepiB Ta mosuwuii 6 y npeicraBHukie kapare KiokyunHkaii.
3a3Ha4eHi OKpeMi IMO3HLLT Maji JOCTOBIPHO KPaLllHii Pe3yJIbTar 4epes3 MIBPOKY MiANOTOBKA CIIOPTCMEHIB
B 000X BHJaX OXHOOOPCTB MiCIIs MepILIOro BI/IMlpIOBaHHSI ITokasuuku SEBT nemoHcTpytoTh acumerpuy-
HUH BIUTMB JIIBOCTOPOHHBOT OOHOBOI CTIiKH HA PyXOBHii OanaHC y BCIX OOKCEpIB, HE3AIEKHO Bil CXEMHU
TPeHyBaHb Ta MPOrPaMHU MiJATOTOBKH: JIiBa HOra Ma€ TEH/ACHLIIIO 10 MOTIipIIeHHs B mo3uisx 2, 3,4, 5, 6, 7
Ta § (mo3uwis 1 3amummiacs 6e3 3MiH); paBa MOLITOBXOBA HOTA MOKPAIIMIACS B TIO3UIIIAX 4, 6, 7 i iS11(0)
noripuiacs B mo3uiisx 1, 2, 3 15 (mo3urist 8 3anmummmnacs 06e3 3MiH); JiBa pyKa 3a3Hana TeHICHIIT 10
TNOKPAILCHHS Mailke B YCIX NOJNOXKCHHSX (BIA 2 10 8); y MPaBOi PyKH CIOCTEPIrarThCsl TEHACHLI 10
TIOKPAIIEHHs B TIOJIOKEHHSAX 2,3, 415 Ta fesike NOTIPIICHHS B IOJOXeHHsX 1, 6,7 18. Criopremenn 3 Kio-
KyIIMHKAH KapaTre MpoIeMOHCTDYBAIIH: TEH/ICHLIO JI0 TOKPALCHHS Ginbmocti nokaskukis SEBT TSt
niBoi Horu; OumbiricTs mo3utid SEBT miBoi pyku MaroTh TEHIEHINIO A0 NOTipuieHHs; moka3Huku SEBT
MpaBOi HOTY MOKPALTHIINCS B «HWKHIX» TMO3MILIAX 3, 4, 5, ane Aemio NoTipuIiincs no3utii 6 1 §; O11bIIicTh
MOJIOKEHb MPABOi PYKU BIPOIOBXK MIBPIYHOTO MEpiofy MiArOTOBKU MAIOTh TEHJAEHIIIIO 0 MOTipPIICHHS.
BucHoBok. Metonnka SEBT mae BUCOKY HamilHICTb 1 BiATBOPIOBAHICTh PE3yNbTaTIB y yaci. Pesynsratu
SEBT y TpuBanux iHTepBanax yacy (Hampukial, MIBPOKY) MOXKYTb BiloOpa)aTu BIUIUB MEBHOTO BHIY

CIIOPTY Ha aMILIITYAy PyXIB 1 IMHAMIYHY PIBHOBAary COPTCMEHIB.
Kniouogi cnosa: Star Excursion Balance Test, 6okc, Kiokymmnkaii kapare, 6010B1 MUCTEIITBA.

Introduction. For more than two decades,
scientists from many countries have used the Star
Excursion Balance Test method in their research,
which is aimed at studying the dynamic balance
of a person. The Star Excursion Balance Test
(SEBT) is a dynamic test that requires strength,
flexibility, and proprioception and has been used
to qualitatively assess physical performance,
detect chronic ankle instability, and identify
athletes at increased risk of musculoskeletal
injury (upper and lower extremities). This
method is widely used, mainly in medical and
rehabilitation research, and is considered reliable
enough, as evidenced by the results of studies by
several scientists [12; 16; 18; 20]. In addition,
researchers Robinson & Gribble [23] studied
the kinematic performance indicators of the Star
Excursion Balance Test (SEBT).

One of the most recent studies was conducted
by scientists from China[26], which demonstrated
the validity of the SEBT method as a tool for
assessing the dynamic balance of the upper
limb girdle, their neuromuscular control and
proprioceptive properties. Scientists consider this
test to be reliable and reproducible for assessing
dynamic balance. There is a simplified, modified
Y-test along with the classic, eight-ray variant
of SEBT testing [2]. An interesting study was
conducted by Japanese scientists Endo & Miura
[5], who determined the relationship between
distance measurements in the SEBT test and
posture and leg muscle strength in 9 students. At

the same time, the force of flexion and extension
of the lower limbs in the hip and knee joints was
measured using an isokinetic platform. Testing
revealed that the associated factors differed for
dominant and non-dominant legs.

Several works have been devoted to the study
of lower extremity injuries in people of different
ages, which were carried out using the SEBT
method [3; 7; 11], which are aimed at studying
chronic instability of the ankle joint. So, the goal
in their work, researchers from the USA [3] set
out to determine whether the kinematics of the
lower limbs in 20 people with ankle instability
(CAI) differ in the anteromedial, medial, and
posteromedial positions during SEBT testing,
compared to 20 healthy individuals. As a result,
the researchers did not find any differences when
performing exercises to reach the maximum
distance in all positions while maintaining
balance. Other experts [1] in their research, at
the same time as measuring SEBT, determined
the electromyographic activity of the thigh
and trunk muscles in 22 healthy adults. The
researchers found that the activation of the trunk
and thigh muscles depended on the position of
the SEBT. This information can be used during
the rehabilitation of the thigh and trunk muscles.

Scientists have conducted several studies on
injuries of the lower extremities and asymmetry
in representatives of game sports — basketball,
handball, and football [6; 21; 24; 25]. The
relationship between the age of young teenage
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soccer players and the index of limb symmetry
and the standards of the modified mSEBT test
was also investigated [19].

French scientists [4] used a modified Y-Star
Excursion Balance Test. According to the results
of the analysis of the study on 11 handball players
for 25 weeks, it was found that a week before
the injury there was a decrease in the composite
result during repeated measurements of the
mSEBT. According to scientists, a difference of
4 centimeters on the front-back axis of the test
is not a significant indicator of the risk of injury.

The aim of the research by E. Margnes &
T. Paillard [17] was to study the mechanisms
of imbalance and the mechanisms of postural
regulation in judokas in order to draw some ideas
for training. The role of the grip (kumi-kata) is
fundamental for the judoka, since it provides
aesthetic information about his own movements
and positions, as well as about the movements
and positions of his opponent, it also allows to
control, attack and defend the forces applied
against the opponent, as well as to control the
judoka's own balance. The researchers did not
use the SEBT technique here.

Postural and neuromuscular parameters
were studied [10] in healthy prepubertal male
taekwondo practitioners (n=12) compared
to controls (n=17). Taekwondo practitioners
performed  better than  non-taekwondo
practitioners who were active on the SEBT. The
authors hypothesized that taekwondo practice
would stimulate the sensory input and motor
output of the postural system, which would
improve its efficiency. In addition, the dynamic
nature of taekwondo would develop lower limb
muscle strength. The authors concluded that in a
sample of healthy prepubertal males, taekwondo
appears to improve postural and neuromuscular
functions, but further studies are needed.

A group of other researchers [22] studied
the features of anthropometric indicators in
elite representatives of various types of martial
arts — kickboxing, karate and taeckwondo. The
study design involved the determination of
22 anthropometric indicators. The analysis of
elite bodybuilding and combat sports athletes
confirmed the presence of features due to the
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specifics of martial arts. The indices of the ratio of
limb segments reflect the features of the martial
arts technigue. This should also be assessed as a
positive prognostic factor. The validity of using
special indices when monitoring the functional
state of athletes is confirmed, especially
illustrating the ratio of limb segments.

A group of scientists [8] studied bilateral
asymmetries of lower limb strength and dynamic
balance in child athletes: 28 fencers (19 boys and
9 girls) and 28 taekwondo athletes (19 boys and
9 girls) were examined for single-leg hops and
SEBT performance. This study suggests that
child athletes in both laterally dominant and
non-laterally dominant sports showed interlimb
asymmetries in leg strength and dynamic balance.
According to these scientists, gender should
be an important factor when assessing bilateral
differences in leg strength and dynamic balance in
child athletes. In another study, the same authors
[9] examined single-leg hop performance, Star
Excursion Balance Test (SEBT), and muscle
flexibility (hamstring and gastrocnemius) in
13 elite male young taekwondo athletes under
both rest and fatigue conditions to examine
interlimb asymmetry. The results suggest that
fatigue significantly affects interlimb asymmetry
in hop performance and dynamic balance in
young athletes, while the variation in interlimb
asymmetry after fatigue may differ across tests.
For injury prevention purposes, practitioners
should consider assessing interlimb asymmetry
in children under both rest and fatigue conditions
and consider the fatigue response of each leg in
functional testing.

We conducted research using the SEBT
method of Yoshinkan aikido, boxing, and
Kyokushin karate athletes [15]. The results of the
analysis of the test indicators revealed significant
differences in the representatives of the above-
mentioned martial arts. The application of the
SEBT technique made it possible to compare:

— Indicators in eight positions between the left
and right sides of the athletes’ body separately in
each type of martial arts;

— Indicators in eight positions between the left
and right sides of the body of athletes of various
types of martial arts.
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In another study of ours using the SEBT
technique [ 14] it was established that its indicators
may be related to the level of qualification of
athletes: in representatives of male Kyokushin
karate and level 1 DAN, the amplitude of SEBT
indicators turned out to be greater than that of
Kyokushin karate fighters with level 1 KYU.

We also compared male athletes in WKF
karate, fencing, and Hopak hand-to-hand
combat [13]. The analysis of the results of the
study revealed better SEBT indicators in fencers,
compared to representatives of the karate version
of the WKF and Hopak hand-to-hand combat.
This is especially observed in SEBT indicators
of the lower extremities. This fact is explained
by the specificity of many years of training in
fencing, where the result depends precisely on
the development of the athletes' lower limbs.
At the same time, SEBT indicators of the upper
limbs in fencers do not have the same bright
manifestation. Karate fighters have a slight
advantage in the SEBT indicators of the belt of
the upper and lower limbs, compared to the SEBT
indicators of Hopak hand-to-hand combatants.
Given the above, we reasonably assume that
long-term participation in a certain type of
martial arts has an impact on anthropometric
indicators and SEBT.

Therefore, the dynamic balance and amplitude
of movements of the representatives of different
martial arts according to the Star Excursion
Balance Test (SEBT) method requires further
study. In our opinion, along with the diagnostic
orientation of this technique, it is possible to
use it further to create certain models by sports,
improve the training process of different athletes
by borrowing techniques from other sports to
develop the necessary qualities, as well as create
a testing database athletes for further analysis
and correction of training.

The purpose of this study is to compare SEBT
indicators separately, which were obtained with
a six-month interval of measurements in male
representatives from Kyokushinkai karate and
boxing.

Materials and methods. The results of the
study were obtained at the Ivan Bobersky Lviv
State University of Physical Culture at the

Department of Fencing, Boxing and National
Martial Arts in May and November 2023.
Physically healthy, uninjured male qualified
boxers and Kyokushinkai karate athletes aged
18-22 years, who are University students, took
part in the collection of experimental material.
It should be noted that all athletes were divided
into two groups based on the type of martial
arts they engage in, and not on the basis of
belonging to a specific scheme or a specific
training program. Each of them had their own
trainer for the type of martial arts. For statistical
processing and analysis, the SEBT results of
only those individuals who were tested twice
with an interval of six months were selected.
In addition, a necessary condition was also the
presence of the same movement asymmetry in
the group of athletes — right-sided or left-sided.
Thus, the results of 8 right-handed boxers and
10 representatives of Kyokushinkai Kkarate,
who were also right-handed, were selected for
comparison.

Research methods used in the study:

—The analysis of literary sources and materials
from the Internet on the topic of the study was
used as a standard method of summarizing
information on the topic of the work;

— Measurement of Star Excursion Balance
Test (SEBT) indicators;

— Methods of mathematical statistics using
the applied official program Statistica-7.

The measurement of SEBT indicators was
carried out on a special canvas, manufactured
similarly to the products of the company
Movement  Assessment Technologies Pty
Ltd (www.mataassessment.com, WWW.
mataassessment.com/megamat), which allowed
to obtain the SEBT indicators of the upper and
lower extremities in representatives of the above-
mentioned sports in eight provisions (Figure 1).

Each of the eight directions (or positions) of
the Star Excursion Balance Test (SEBT) has a
generally accepted international name (here and
in the tables below): 1 —anterior, 2 —anterolateral,
3 — lateral, 4 — posterolateral, 5 — posterior,
6 — posteromedial, 7 — medial, 8 — anteromedial.

SEBT testing itself was carried out in
compliance with the following requirements:
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— the athlete must be dressed in light clothes
and barefoot. After that, he stands in the center
of the canvas and waits for further instructions;

— using the right leg as the leg that reaches the
maximum point in the given direction and the
left leg for balance (as the supporting leg), the
athlete must complete the circuit in a clockwise
direction (8 directions). Hands should be pressed
to the hips or fixed behind the back;

— balancing on the right leg, the athlete must
perform the same pattern (8 directions) in a
counter-clockwise direction;

— with hands firmly planted on the hips or
behind the back, the athlete should be instructed
to reach the target with one leg as far as possible
and lightly touch the line before returning to the
starting vertical position;

Fig. 1. Fragment of SEBT indicators
measurement

— with a pencil (in our case, we fixed it with
chips), the test administrator marks the place
where the athlete touched the line with his big
toe. The results are recorded in the protocol with
an accuracy of 0.5 cm;

— when passing the test of the upper limbs,
the athlete must take the following position: the
supporting arm is strictly vertical, the back is
straight, and the legs are shoulder-width apart.
The athlete should be instructed on how to reach
the target with one hand as far as possible and
lightly touch the line before returning to the
starting position;
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— with a pencil (in our case, we fixed it with
chips), the test administrator marks the place
where the athlete touched the line with the middle
finger of the hand. The results are recorded in the
protocol with an accuracy of 0.5 cm;

— the test for each leg (arm) is repeated three
times for all directions of reach before changing
the foot (arm), according to the following
scheme: left leg — right leg — left arm — right arm;

— after the athlete has made 3 successful
passes with each leg (arm) in all directions, he is
allowed to leave the test area;

— the test administrator records data from
each attempt to calculate the athlete’s post-test
SEBT score.

In this work, as in previous studies, we
calculated indicators of the arithmetic mean value
(Mean), and standard deviation of the arithmetic
mean (Std. Dev.), and also used the Wilcoxon
Matched Pairs Test statistical method, since
SEBT indicators obtained in small groups were
compared on dependent samples — that is, the
results of the same individuals were compared.

Research results. The SEBT indicators of two
measurements with a half-year interval of a group
of boxers are presented in Table 1. According to
the obtained data (see Table 1), reliable differences
between the SEBT indicators of a specific group
of boxers were established only in position 7 of
their right supporting leg, which is the impetus for
performing the accented blow by a right-handed
boxer. This fact indicates the improvement of
the SEBT indicators of this position in this group
of boxers during the six-month training period.
Position 7 is one of the most difficult in the
SEBT test, and requires large amplitude in the
musculoskeletal system of the pelvis and lower
limbs, as well as balance when twisting the trunk
vertically. The absence of reliable differences
in the absolute majority of indicators of SEBT
positions during the six-month training period
only confirms the repeatability of the results of
this test over time, which means its high reliability.
During the half-year training period between
the two SEBT measurements, there were some
unreliable shifts (tendencies) in most positions of
the upper and lower limbs of a specific group of
boxers (Table 1):
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Table 1

Star Excursion Balance Test indicators in boxing representatives (n = 8) in 1 and 2
measurements with a six-month interval, cm

Wilcoxon Matched Pairs Test
. Position Measurement 1 Measurement 2 (Marked tests are significant
Limb SEBT at p < 0,05)
Mean Std.Dev. Mean Std.Dev. T z p-level
1 73.67 6.161 73.86 8.231 17.5 0.070 0.944
2 77.60 5.346 74.52 9.276 10.5 1.050 0.293
3 75.41 6.303 74.33 9.668 15.0 0.420 0.674
Left leg 4 80.83 8.279 76.05 12.259 7.0 1.540 0.123
5 80.08 10.809 76.71 14.046 8.0 1.400 0.161
6 75.57 12.912 74.96 15.891 15.0 0.420 0.674
7 69.33 12.819 68.96 13.589 17.0 0.140 0.888
8 71.55 3.643 70.07 7.669 16.0 0.280 0.779
1 74.81 5.761 73.83 7.989 13.0 0.169 0.865
2 77.61 5.071 76.23 7.657 145 0.490 0.624
3 76.63 6.276 75.92 10.476 16.5 0.210 0.833
Right leg 4 78.57 12.768 80.87 12.346 17.0 0.140 0.888
5 82.12 12.415 79.45 10.402 8.5 0.929 0.352
6 76.41 13.676 77.78 10.948 15.0 0.420 0.674
7 68.67 11.011 73.95 9.054 0.0 2.520 0.012
8 69.42 6.088 69.87 8.113 11,0 0.507 0.612
1 69.50 8.461 69.26 8.214 14,0 0.000 1.000
2 75.42 6.887 77.52 8.065 10.0 0.676 0.498
3 77.96 8.587 85.28 6.824 5.0 1.521 0.128
Left arm 4 90.53 13.561 93.28 10.031 12.0 0.338 0.735
5 86.75 19.206 88.91 14.931 16.0 0.280 0.779
6 71.86 13.120 73.27 10.259 13.0 0.700 0.483
7 55.60 5.594 58.25 6.973 9.0 1.260 0.207
8 62.52 8.202 65.12 9.955 10.0 0.676 0.498
1 69.57 8.025 68.01 10.760 10.5 0.591 0.554
2 74.12 9.057 76.68 8.423 9.0 0.845 0.398
3 84.82 12.861 86.70 8.237 12.0 0.338 0.735
Right arm 4 91.75 24.364 97.28 9.155 10.0 0.676 0.498
5 89.46 27.667 91.20 16.257 17.5 0.070 0.944
6 76.20 16.983 73.41 10.627 13.0 0.700 0.483
7 60.50 15.607 55.62 8.830 9.0 1.260 0.207
8 62.21 8.664 61.50 9.940 10.0 1.120 0.262

— SEBT indicators of the left leg (located in
front in the combat stance) tend to deteriorate
in positions 2, 3, 4, 5, 6, 7, and 8 (position 1
remained unchanged);

— SEBT indicators of the right pushing leg
improved in positions 4, 6, and 7, and slightly
decreased in positions 1, 2, 3, and 5 (position 8
remained unchanged);

— SEBT indicators of the left arm (located
in front of the fighting stance), which performs
many functions — from defences and feints — to
punches, experienced an improvement trend in

almost all positions (from 2 to 8). This means
that during six months of training, this group of
boxers experienced quite qualitative changes in
the amplitude of left-hand movements;

— SEBT indicators of the right arm (which is
used to attack with an accented blow) show trends
for improvement in positions 2, 3, 4, and 5, and
some deterioration in positions 1, 6, 7 and 8.

The SEBT indicators of two measurements
with a six-month interval in a certain group of
Kyokushinkai karate representatives are shown
in the table were installed only in position 6 of
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the left leg. This SEBT position is also one of the
most difficult when performing the test, requiring
large amplitude in the musculoskeletal system of
the pelvis and lower limbs, as well as balance
when turning the trunk vertically. The remaining
SEBT positions of Kyokushinkai karate
representatives during the six-month training
interval also have no significant differences,
which indicate the repeatability and reliability of
the SEBT test. It is worth noting that the trends
of changes that occurred in the indicators of the
SEBT positions of this group of athletes, as well
as in boxers, have their characteristics (Table 2):

— Indicators of SEBT of the left leg tend to
improve in positions 2, 3, 4, 5, 6, and 7 (position
1 remained unchanged, and position 8 slightly
worsened);

— SEBT indicators of the right leg improved
in positions 3, 4, 5, and 7 and slightly decreased
in positions 6, and 8 (positions 1, and 2 remained
unchanged);

— SEBT indicators of the left arm tend to worsen
in positions 1, 2, 5, 6, 7, 8. Improvement of SEBT
indicators occurred only in positions 3, 4;

—Right-arm SEBT indicators show worsening
trends in positions 1, 2, 5, 6, 7, 8 and some
improvement in position 3. Position 4 indicators
remain unchanged.

Discussion. No information was found in the
world’s scientific literature regarding the use of the
SEBT technique in such a direction of research,
which is presented in this publication. We used
this method for the first time in the sports and
pedagogical direction, and not for sports medicine
and rehabilitation [13; 14; 15]. The comparison
of SEBT indicators in qualified boxers and
representatives of Kyokushinkai karate with a
measurement interval of six months confirmed
the concept of the reproducibility of the SEBT
test and its reliability. If you carefully review
and compare the SEBT positions of the first and
second dimensions in pairs (Tables 1 and 2), the
proportionality of the indicators is noticeable to
the naked eye. The reliability of the SEBT test is
also mentioned by several authors presented in the
Introduction of this publication [12; 16; 18; 20; 26].

The results of this study confirmed the overall
reproducibility of the SEBT test. Differences
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in SEBT position indicators in groups from
both types of martial arts were unreliable in
the absolute majority of indicators, except for
position 7 among boxers and position 6 among
representatives of Kyokushinkai karate. The
indicated individual positions had a significantly
better result after six months of training athletes
in both types of martial arts after the first
measurement.

A comparison of the SEBT results of both
measurements (May and November 2023) for
both boxing and Kyokushinkai karate in these
groups of athletes allowed us to identify certain
features for each type of combat separately.

Representatives of boxing are characterized
by bright trends for improvement in all indicators
of SEBT of the left arm located in front of it in
the fighting stance. This supports the concept
that the front hand of boxers is multi-functional.
On the contrary, the SEBT indicators of the
left leg, which is located in front of the combat
stance, suffered a tendency to deteriorate in all
directions. It should be noted that this leg in a
boxer’s stance during a duel plays the role of
a stopper and prevents the boxer from falling
forward during striking movements — that is, the
development of balancing on it is not provided
for by the features of the boxer’s stance. The
fact obtained by the results of SEBT can be
attributed to the shortcomings of the training of
all boxers in this group. Regarding the SEBT
results of the right leg in the boxers, there was
an improvement in the indicators of the “hard”
medial positions 7 and 6, as well as the lateral
position 4. There was a slight decrease of 1 cm
in the lateral positions of the SEBT of the right
leg. With the SEBT indicators of the right arm
in boxers, the trend was just the opposite — the
improvement in the indicators of the lateral
positions was accompanied by the deterioration
of the indicators of the medial positions of
the SEBT. That is, all the above-mentioned
changes in boxers according to SEBT indicators
demonstrate the asymmetric influence of the left-
sided combat stance on the motor balance of all
members of this group, regardless of the training
scheme or training program of an individual
trainer.
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Table 2

Star Excursion Balance Test indicators in representatives of Kyokushinkai karate (n = 10)

in 1 and 2 measurements at six-monthly intervals, cm

Wilcoxon Matched Pairs Test

. Position Measurement 1 Measurement 2 (Marked tests are significant
Limb SEBT at p <0,05)

Mean Std.Dev. Mean Std.Dev. T z p-level

1 80.46 7.937 80.23 8.522 27.0 0.050 0.959

2 81.70 6.979 82.67 7.757 24.0 0.356 0.721

3 79.77 8.064 80.01 12.126 27.0 0.050 0.959

Left leg 4 84.67 10.807 85.41 15.064 21.0 0.177 0.858

5 80.32 12.913 86.06 14.220 175 1.019 0.308

6 77.00 11.619 83.05 12.825 7.0 2.089 0.036

7 64.77 13.681 70.26 13.062 9.0 1.599 0.109

8 76.37 8.972 73.21 9.161 11.0 1.681 0.092

1 79.35 8.228 79.09 8.584 26.0 0.152 0.878

2 80.12 8.202 80.51 8.439 21.0 0.662 0.507

3 78.33 9.551 81.79 12.107 18.5 0.917 0.358

Right leg 4 83.92 11.877 88.95 13.422 12.0 1.579 0.114

5 84.53 12.194 87.27 11.889 18.0 0.968 0.332

6 78.70 13.686 74.27 27.491 25.0 0.254 0.798

7 66.59 15.595 67.04 13,383 27.0 0.050 0.959

8 72.93 7.052 70,06 9.830 11.0 1.362 0.173

1 77.44 9.338 75.41 5.954 22.0 0.560 0.575

2 83.11 5.841 81.83 4.363 23.0 0.458 0.646

3 88.96 6,768 91.20 8.697 17.0 0.651 0.514

Left arm 4 98.16 13.173 100.40 18.558 235 0.407 0.683

5 93.57 16.573 92.36 19.064 21,0 0.177 0.858

6 80.85 16.617 71.84 14.117 19,0 0.866 0.386

7 58.90 8.055 54.17 7.304 11.0 1.362 0.173

8 67.03 6.335 64.16 8.308 18.0 0.968 0.332

1 77.74 7.944 74.59 8.961 21.0 0.662 0.507

2 83.51 7.289 80.94 7.368 18.0 0.968 0.332

3 89.67 7.005 91.72 6.742 26.0 0.152 0.878

Right arm 4 98.83 16.462 98.84 16.160 24.5 0.305 0.759

5 94.03 17.630 89.97 18.257 23.0 0.458 0.646

6 75.93 13.371 74.07 17.088 25.0 0.254 0.798

7 55.90 5.136 54.78 7.533 22.5 0.509 0.610

8 67.89 6.900 65.09 9.354 17.0 1.070 0.284

Representatives of Kyokushinkai

karate

Kyokushinkai karateka improved in the “lower”

during the six months of training in their sport
are also characterized by certain dynamic trends.
In contrast to the boxers, the Kyokushinkai
karate showed a trend toward improvement in
most of the left leg SEBT measures, and position
6 also has such improvement as reliability. Most
of the SEBT positions of the left arm, mainly
medial, in contrast to the indicators of boxers,
tend to deteriorate in this group of karateka.
Only the 3rd and 4th lateral positions tended
to improve. SEBT indicators of the right leg of

lateral positions 3, 4, and 5. Medial positions
6 and 8 of the right leg of the karateka slightly
worsened. Most of the SEBT positions of the
right arm of Kyokushinkai karatekas during the
half-year training period tend to deteriorate.

Conclusion. Summarizing the analysis of
the above SEBT results for representatives of
boxing and Kyokushinkai karate, the following
conclusion can be made:

1. The SEBT technique has high reliability
and reproducibility of results over time.
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2. The results of SEBT in long time intervals
(half a year, for example) can reflect the influence
of a certain sport on the amplitude of movements
and dynamic balance of athletes.
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