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Monitoring of morphological and functional indicators of
taekwondo athletes aged 14-15 years
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Abstract

Purpose: comparative analysis of the manifestation of morphological and functional
indicators of taekwondo athletes aged 14-15 years.

Material and Methods: The study involved 60 taekwondo athletes aged 14-15
years. Athletes’ qualification 1-2 category. At least 5 years of experience in Taekwondo
WTF. The assessment of morphological and functional indicators of tackwondo athletes
was carried out at the age of 14 and 15 years.

Research methods: analysis and generalization of scientific, methodological and
special literature, information on the Internet; anthropometric methods; index method;
methods of mathematical statistics.

Results: The average body weight of taekwondo athletes aged 14-15 increased by
16,5%, and body length by 4,7%. The indicator of chest excursion increased by 4,8%,
carpal dynamometry indicators of the left hand increased by 15,2%, the right hand - by
15,3%. 33,6% of 15-year-old athletes are underweight in terms of body mass index, 2,9%
are overweight; 14 year olds: 21,56% underweight, 13,7% overweight. Athletes aged 14—
15 have a normosthenic body type. According to the constitution of the physique, 7,84%
of 14 year old athletes have a strong physique, 15,68% have a good physique, 5,88%
have an average physique, 27,45% have a weak physique, 43,15% have a very weak
one. 12,12% of 15-year-old taekwondo athletes have a strong physique, 24,24% have a
good physique, 9,1% have an average physique, 24,24% have a weak body, and 30,3%
have a very weak body. 13,7% of 14-year-old taeckwondo athletes have good physical
development, 3,9% - average, 76,4% - weak 15-year-old athletes: 17,6% - good physical
development, 14,8% - average, 67,6% - weak.

Conclusions: The study of morphological and functional indicators is one of the
important criteria for the training of taekwondo athletes, the use of indices allows you
to move on to relative indicators, that is, to standardize anthropometric indicators and
supplement them. This will contribute to the rational selection of means and methods of
training athletes, taking into account their personal characteristics. Our research can be
used in monitoring the functional state of athletes involved in tackwondo WTF.

AHoTauin

Irop MawkosB, Bonoaumup Moton, Biktopia MawkoBa. MoHiTopuHr mopdo-
pyHKLiOHanbHMX MNOKa3HMKIB TxeKBOHAUCTIB 14-15 pokiB. MeTta: nopiBHANbHUN
aHania nposisy MOPMOMYHKLIOHaNbHUX MNOKa3HUKIB TXekBoHAMCTIB 14—15 pokis.
Marepian i MeToau: y focnigXeHHi B3anu yvyacTtb 60 TxekBoHAUCTIB Y BiLj 14—15 pokiB.
Keanidikauisi cnoptcmeHiB 1-2 po3psia. CTtax 3aHsATb TXekBOHA0 BT® He meHw 5 pokiB..
OuiHka MOp®OMYHKLiOHaNbLHMX MOKa3HWKIB TXEKBOHOWUCTIB 3AiicHIOBanuch y Biui 14
Ta 15 pokie. MeToan poCRnimXeHHA: aHani3 i ysaranbHEHHS HayKOBO-METOAMYHOI Ta
cneuianbHOI NniTepatypu, iHbopmaLii B mepexi Internet; aHTponomeTpuyHi Metoan; MeTos
iHOeKciB, MeToau MaTtemaTuyHoi cTaTucTukun. PesynbsraTun: CepeaHii nokasHUK Macu Tina
TxekBoHaucTiB 14—15 pokiB 3pic Ha 16,5 %, a foBxuHa Tina Ha 4,7 %. lNoka3HWK ekcKypCii
rPYAHOT KMiTUHKU 36inbwmecs Ha 4,8 %, okasHWKM KUCTbOBOI AMHAMOMETpIl, niBoi
pykun 36inbwununcs Ha 15,2%, npasoi — 15,3%. 33,6 % 15 piyHMX CropTCMEHIB MatoTb
He[oCTaTHIO Macy Tina 3a NoKa3HMKOM iHAeKCy macy Tina, 2,9 % — Hagnuwkosy; 14 pidHi:
21,56 % HepocTaTHO Macy Tina, 13,7 % — HagnuwkoBy macy Tina. Cnoptcmerun 14-15
POKiB MatoTb HOPMOCTEHIYHWIA TUN cTaTypu. 3a KOHCTUTYLiEt OyaoBu Tina 7,84 % 14 pivHnx
CMOPTCMEHIB MatoTb MiLHY cTaTtypy, 15,68 % — nobpy cratypy, 5,88 % — cepeaHs, 27,45 %
— cnabky, 43,15 % pyxe cnabky. 12,12 % 15 piyHMX TXEKBOHAUCTIB MaTb MiLlHYy CTaTypy,
24,24 % — pobpy ctatypy, 9,1 % — cepenHto, 24,24 % cnabky, 30,3 % —ayxe cnabky. 13,7 %
14 piYHMX TXEKBOHOMUCTIB MalOTb rapHUn disnyHMn po3suTok, 3,9 % — cepegHin, 76,4 %
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— cnabkun 15 pivni cnoptemenn: 17,6 % — rapHui gisnyHUn
po3sutok, 14,8 % —cepeaHin, 67,6 % — cnabkuin. BACHOBKM:
JocnigxeHHa MopdodyHKLiOHaNbHUX MOKa3HWKIB € OOHUM i3
BaXXMMBWUX KPUTEPIIB NiArOTOBKM TXEKBOHAMUCTIB, 3aCTOCYBaHHS
iHOEKCIB [03BOMSIE MEepexoauTn OO0 BiQHOCHUX MOKa3HMKM,
TOOGTO CTaHOapTM3yBaTU aAHTPOMOMETPUYHI  MOKA3HUMKU Ta
ponosBHMTM iX. Lle cnpuatuve pauioHansHomy nig6opy
3acobiB Ta MeToAiB NiArOTOBKM CMOPTCMEHIB 3 ypaxyBaHHSAM
X iHgMBigyanbHMx ocobnueocTen. Hawwi gocnigXeHHs MoXyTb
BMKOPUCTOBYBATUCHA Y MOHITOPUHIY (DYHKLIOHANbHOMO CTaHy
CMOPTCMEHIB 5IKi 3aMMatoTbCs TXekBOHA0 BTO.

Introduction

In the scientific and methodological literature, there are
a large number of works devoted to the problem of analyzing
the morphological and functional characteristics of athletes in
martial arts, which is widely used in the analysis of the physical
development of martial arts athletes (Banik, 2022; Holyaka &
Hlukhov, 2018; Podryhalo et al., 2016; Podrihalo et al., 2020;
Rovnyy et al., 2013).

The results of modern research allow us to conclude that
the study of the morphological and functional characteristics of
athletes should take into account the specifics of the sport. This
will optimize the selection procedure and significantly increase
the effectiveness of monitoring and predicting the success of
performance in competitions (Holyaka & Hlukhov, 2018; Kotko
et al., 2021; Platonov, 2020; Podryhalo et al., 2016; Rovnyy et
al., 2013).

The study of the morphological and functional character-
istics of athletes is common not only in martial arts: boxing,
wrestling, taekwondo (Banik, 2022; Holyaka & Hlukhov, 2018;
Hrubar, 2018; Podryhalo et al., 2016; Rovnyy et al., 2013
Strelchuk et al., ) but also in many sports: athletics, arm wres-
tling, football, etc. (Hrubar & Hrabyk, 2020; Kotko et al., 2021;
Podrihalo et al., 2020 Podrigalo et al., 2017).

According to the results of the study (Rovnyy et al., 2013),
anthropometric indicators (body length, body weight, arm span,
leg length, chest coverage at rest, on inhalation, on exhalation)
are the leading factors for athletes involved in taekwondo WTF.
For example - an advantage in height and length of the limbs,
allows you to conduct a sports fight at a long distance, effec-
tively attack and be invulnerable to opponent’s attacks.

Improving the quality of training of football players, the
introduction into practice of effective means and methods of
training indicate the need for special study and search for fun-
damentally new approaches to the organization of the training
process. First of all, it is necessary to focus on stable, little-vari-
able factors in the course of development, which correspond to
morphological indicators (Hrubar & Hrabyk, 2020).

The results obtained allow us to state that the level of
sportsmanship in armwrestling and kettlebell lifting is largely
determined by the anthropometric features of development.
The most convenient method is the calculation of physical de-
velopment indices, which fairly quickly and objectively assess
the level of physical development of athletes. The use of such
indices can be used for preliminary selection of athletes in the
section of strength sports, control of the level of physical pre-
paredness (Podryhalo et al., 2007).

The data of morphological and functional indicators of
athletes of different types of body constitution are of decisive
importance in terms of solving the problem of improving various
aspects of the sports training of wrestlers and rowers, taking
into account their individual characteristics of physical develop-
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ment (Serhiy Holyaka & lvan Hlukhov 2018).

Without the use of morphological indicators, it is impos-
sible to ensure the effectiveness of such components of the
training process as: forecasting, control, reliability of selection
and organization of various stages of long-term training of ath-
letes. For the formation of motor skills of karatekas, their an-
thropometric data, primarily the longitudinal links of the body,
are of great importance. The absolute and relative dimensions
of individual parts of the body are of decisive importance for the
improvement of sportsmanship and effective performance dur-
ing sports competitions (Hrubar. 2018).

Determining the morphological and functional indicators of
taekwondo athletes aged 14-15 years is important for building
the training process and predicting the success of athletes in
competitions.

Relationship of research with scientific or practical
tasks, plans, programs. The study is carried out in accor-
dance with the topic of the research work of the Kharkiv State
Academy of Physical Culture for 2021-2025, “Optimization of
the training process in martial arts” (state registration number
0121U112873).

Purpose of the study: a comparative analysis of the
morphological and functional indicators of taekwondo athletes
aged 14-15 years.

Material and Methods of the research

Members. The study involved 60 taeckwondo athletes aged
14-15 years. Qualification of athletes 1-2 category. At least 5
years of experience in Taekwondo WTF. All participants agreed
to participate in the study. Assessment of morphological and
functional indicators of taekwondo athletes was carried out at
the age of 14 and 15 years.

To solve the tasks set, the following research methods
were used: analysis and generalization of scientific and meth-
odological and special literature, information on the Internet;
anthropometric methods; index method, methods of mathemat-
ical statistics.

To assess morphological and functional indicators, surveys
were conducted in compliance with the basic requirements of
unified anthropometric research methods, taking into account
the recommendations of international standards for anthropo-
metric assessment ISAK (Marfell-Jones et al., 2012).

During the study, morphological parameters were mea-
sured. For comparative analysis, anthropometric indicators
were determined, traditionally used in the analysis of the physi-
cal development of athletes: body length (cm), body weight (kg),
chest circumference (cm), inhalation and exhalation circumfer-
ence and their difference (excursion) (cm), wrist dynamometry
with both hands (kg).

To assess the physical development of taekwondo ath-
letes, we used anthropometric indices: strength index of the
right and left hands (%), body mass index (kg/m?), Pinier index
(c.u.), Erisman index (cm), Verweck index (c.u.).

Statistical analysis of the obtained data was performed
using the MS Excel (2010) licensed program. Descriptive sta-
tistics indicators were determined: arithmetic mean, standard
deviation, error of the arithmetic mean (Antomonov, 2006).

Results of the research

An analysis of the morphofunctional parameters of tae-
kwondo athletes aged 14-15 years (Table 1) showed that the
average body weight of athletes increased by 16,5%, and body
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length by 4,7%, which reflects the rapid period of development
of athletes inherent in adolescence.

The indicators of development of the thorax of taekwondo
athletes increase over the year, in particular: the circumference
of the chest on inhalation increased by 5,4%, on exhalation —
4,5%, the difference between the circumference on inhalation
and exhalation (excursion) increased by 4,8%, this is a reflec-
tion the fact that 15-year-old athletes have a more developed
and mobile chest. This contributes to better ventilation of the
lungs, so that athletes can endure a greater load.

Wrist dynamometry indicators in 15-year-old taekwondo
athletes are higher compared to 14-year-olds, the left hand is
15,2% and the right hand is 15,3%.

Due to the fact that, according to many experts in the field
of physical education and sports, anthropometric indicators do
not fully reflect the physical development of athletes, therefore,
we applied the index method. (Po dryhalo et al., 2021, Hrubar.
2018, Rovnyy et al., 2013).

The analysis of indices of physical development of tae-
kwondo athletes (Table 2) showed that the average body mass
indices of taeckwondo athletes aged 14 and 15 are within the
normal range. 33,6% of 15-year-old athletes are underweight,
2.9% are overweight, and 14-year-olds: 21,56% are under-
weight, 13,7% are overweight.

We have found that over the course of 14-15 years, ath-
letes have a decrease in the strength index by 1,7% of the left
and 1,2% of the right hand.

These indicators characterize a more rapid increase
in body length in relation to body weight, with a tendency to
stretching processes, in athletes 15 years old.

According to the average indicators of the Verweck index,
where it is 0,87+0,01 for 15-year-old taekwondo athletes and
0,93+0,01 for cadets, both groups of athletes have a normos-
thenic body type.

In 14-year-old athletes, the value of the Pinier index cor-
responds to such an assessment of the constitution of the phy-
sique: 7,84% have a strong physique, 15,68% have a good
physique, 5,88% have an average physique, 27,45% have a
weak, 43,15% have a very weak . In 15 year old athletes, the
following indicators were revealed: 12,12% have a strong phy-
sique, 24,24% have a good physique, 9,1% have an average
physique, 24,24% have a weak constitution, 30,3% have a very
weak one.

The Erisman Index indicates that 14-year-old taekwondo
athletes have a good physical development of 13,7%, 3,9% -
average, 76,4% - weak. In 15-year-old athletes, these indica-
tors are better: 17,6% good physical development, 14,8% - av-
erage, 67,6% - weak.

Discussion

The greatest contribution to the formation of the growth
of the functional system of sportsmanship is characterized by
anthropometric indicators (length and weight of the body, chest
circumference, wrist dynamometry, shoulder width) (Podryhalo
etal., 2016).

One of the important criteria for the preparation of ath-
letes in any sport is anthropometric indicators, and the level
of sportsmanship is determined by a large number of factors,
among which a special place belongs to the structure of the
athlete’s body (Hrubar & Hrabyk, 2020; Rovnyy et al., 2013).

Achieving great sports results in WTF taekwondo depends
on the physical development and morphological and functional
indicators of athletes. This is reflected in the work of Hrubar &
Hrabyk, 2020, which states that one of the important criteria
for the preparation of athletes in any sport is anthropometric
data, and the level of sportsmanship is determined by a large

Table 1

Morphological and functional indicators of taekwondo athletes

Taekwondo athletes 14 years Taekwondo athletes 15 years

Ne Indicators old old
X+m c X+m c
1. Body weight, kg 45,77+2,18 15,55 53,32+2,57 14,79
2. Body length, cm 152,72 +0,02 0,13 159,98 +1,65 11,82
3. Chest circumference, cm  Inhale 81,31 1,29 9,19 85,86 +1,26 9,06
Exhale 74,09 +1,16 9,19 78,29 +1,09 7,83
Excursion 7,19 £0,22 1,58 7,54 0,24 1,77
Pause 76,08 +1,24 8,84 80,63 +1,17 8,38
4. Wrist dynamometry, kg Right 20,31 0,89 6,36 23,42 +0,91 6,45
Left 17,89 0,93 6,68 20,61 £1,54 7,53
Table 2
Indicators of indices of physical development of tackwondo athletes
. Taekwondo athletes 14 years old Taekwondo athletes 15 years old
Ne Indicators = 5
X+tm o X+tm o
1. Body mass index, kg/m? 19,11+ 0,49 3,52 20,54 +0,47 3,37
2. Pinierindex, c.u. 30,86+ 2,02 14,48 26 +2,12 15,21
3. Erisman index, cm -0,27+ 0,75 5,42 0,65+ 0,82 5,87
o Right 45,49+ 1,28 9,19 44,92+ 1,34 9,59
4. Strength Index, % Left 40,11% 1,49 10,68 39,41+ 1,63 11,68
5. Verweck index, c.u. 0,93+ 0,01 0,12 0,87+ 0,01 0,11
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number of factors, among which a special place belongs to the
physique of an athlete. Burdukiewicz et al., 2018, confirmed
the effectiveness of the study of morphometric and somatotype
characteristics for assessing success in martial arts.

Studies have found that taekwondo athletes have an in-
crease in body length by 4.7% over the course of 14—-15 years,
and is reflected in the fact that 15-year-old athletes are 12.04%
underweight compared to 14-year-olds. It is also a manifesta-
tion of the influence of physical activity and the specifics of the
sport on the morphological parameters of tackwondo athletes.
This coincides with the statement of Podrihalo et al., 2020, that
the proximity of morphological and functional indicators is de-
termined by the level of physical preparedness of athletes and
is the result of specialized training. Anthropometric, physiologi-
cal and physical characteristics, anaerobic and aerobic pow-
er, body length, body weight, body mass index and body fat
percentage, speed and agility are significantly associated with
success and are of greater importance for taekwondo athletes
(Arazi et al., 2016).

33,6% of athletes, 15 years old, are underweight in terms
of body mass index, 63,5% are normal. This coincides with the
studies of Cular et al., 2021., which indicate that the param-
eters of anthropometric characteristics and body composition
of junior athletes Croatian taekwondo, by weight categories,
there is a proportional increase in average values for almost all
morphological and functional indicators in all weight categories,
with the exception of total body water (%), which decreases in
heavy categories. In addition, the higher categories were signif-
icantly heavier, taller, and with a higher body mass index than
the lower ones (p<0,01). In WTF taekwondo, indicators of mor-
phological and functional features are partly related to weight
categories; however, in the same weight category, athletes with
different body lengths can succeed. A body mass index of about
21 kg/m? for men is associated with the performance of highly
skilled taekwondo athletes (Agopyan et al.,2022; Bridge et al.,
2014; Cular et al., 2021). The absolute values of anthropomet-
ric measurements of body length, body weight, body fat per-
centage, and body mass index in elite and non-elite athletes
indicate that elite athletes tend to be taller and leaner than non-
elite athletes (Norjali et al., 2019).

Prospects for further research will be aimed at develop-
ing a training program for 15-year-old taekwondo athletes in
the annual macrocycle, taking into account morphological and
functional features.
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Conclusions

The study of morphological and functional indicators is one
of the important criteria for the training of taeckwondo athletes,
the use of indices allows you to move on to relative indicators,
that is, to standardize anthropometric indicators and supple-
ment them. This will contribute to the rational selection of means
and methods of training athletes, taking into account their per-
sonal characteristics. Our research can be used in monitoring
the functional state of athletes involved in taekwondo WTF.

Studies have established that the age of 14-15 years in
athletes specializing in taekwondo is characterized by a rapid
period of development, which is reflected in an increase in body
weight by an average of 7.55 kg and height - 7.26 cm, this re-
flects the physiological period of development of athletes inher-
ent in adolescence.

According to the results of the study, it was found that in
terms of body mass index, 33,6% of 15-year-old athletes are
underweight, 2,9% are overweight, and 14-year-olds: 21.56%
are underweight, 13,7% are overweight. 14 year old athletes
have: 7,84% strong physique, 15,68% good, 5,88% average,
27,45% weak, 43,15% very weak. 15 year old athletes: 12,12%
have a strong physique, 24,24% are good, 9,1% are average,
24,24% are weak, 30,3% are very weak. 13,7% of 14-year-old
taekwondo athletes have good physical development, 3,9%
- average, 76,4% - weak. 15 year old athletes have the best
physical development: 17,6% good, 14,8% average, 67,6%
weak.
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