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AHHOTanusl. B cTtathe mpeacTaBiIeHBl PE3yNbTaThl KOMIUIEKCHON OIICHKH
AHTPOTIOMETPUYECKUX U (QYHKIMOHANBHBIX  MOKaszaTelel  CIOPTCMEHOB
MOAPOCTKOBOTO BO3pacTa, CHEIUaTU3UpYOmuXcss B ¢yTdojge M eauHOOOpCTBaAX.
[Ipoananu3upoBaHbl OCOOEHHOCTH  TEJIOCIOKEHHUS, CHUJIOBBIX XapaKTEPUCTUK,
pa3BUTUSl TPYAHOM KIETKHM, a Takxke (YHKIUOHAIBHOTO COCTOSIHUSI HEpPBHO-
MBILIEYHOU M BET€TATUBHON HEPBHOM CUCTEM Y IOHBIX CIOPTCMEHOB. Y CTaHOBJIECHO,
910 MOP(POPYHKIMOHAIBHBIE pa3iudusi OOYCIOBJICHBI CHEUU(PUKON CIIOPTUBHOU
IESTEIbHOCTHA M OTPAXKAIOT Pa3HbIE aaNTallHOHHBIE CTPATETUN OpPraHU3Ma B MEPHOJ
WHTEHCHUBHOTO pocTa. [lomydeHHble [aHHBIE MOATBEPKIAIOT HEOOXOAMMOCTh
VHANBUIYAIA3AIMHA TPEHUPOBOYHOTO ITPOLIecca M METUITUHCKOTO KOHTPOJISA ¢ YIETOM
BHUJIa CTIOPTa U BO3PACTHBIX OCOOEHHOCTE.

KaioyeBble ¢JOBa: TMOAPOCTKH, CIIOPTCMEHBI, aHTPOIIOMETPUUECKUI
npodusib, ¢yTOON, €AMHOOOPCTBA, HEPBHO-MBINIICYHAS CHCTEMa, BEreTaTUBHAs
HEpBHAsI cUcTeMa, PYHKIIMOHAIBHAS aJlalTaIlysl.

SPORT TURI XUSUSIYATLARIGA QARAB O‘SMIR SPORTCHILARNING
ANTROPOMETRIK VA FUNKTSIONAL XUSUSIYATLARI

Abdumajidov M.A., mustaqil izlanuvchi
Mahmudov D.E., DSc
Respublika sport tibbiyoti ilmiy-amaliy markazi
ORCID: 0000-0002-8486-7714

Annotatsiya: Maqolada futbol va jangovar sport turlari bilan shug‘ullanuvchi o‘smir
sportchilarning antropometrik va funksional ko‘rsatkichlarini kompleks baholash
natijalari keltirilgan. Sportchilarning gavda tuzilishi, kuch ko‘rsatkichlari, ko‘krak
gafasi rivojlanishi, shuningdek, nerv-mushak tizimi va vegetativ nerv tizimining
funksional holati tahlil qilindi.Tadqiqotlar shuni ko‘rsatdiki, morfofunktsional farqlar
sport faoliyatining o‘ziga xosligi bilan bog‘lig bo‘lib, intensiv o‘sish davrida
organizmning turli moslashuv strategiyalarini aks ettiradi. Olingan ma’lumotlar
mashg‘ulot jarayonini shaxsiylashtirish va sport turi hamda yosh xususiyatlarini
inobatga olgan holda tibbiy nazorat zarurligini tasdiqlaydi.

Kalit so‘zlar: o‘smirlar, sportchilar, antropometrik profil, futbol, jangovar sport
turlari, nerv-mushak tizimi, vegetativ nerv tizimi, funksional moslashuv

ANTHROPOMETRIC AND FUNCTIONAL CHARACTERISTICS OF
ADOLESCENT ATHLETES DEPENDING ON THE SPECIFICS OF SPORTS
DISCIPLINE
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Abdumadzhidov M.A., PhD applicant
Makhmudov D.E., DSc
Republican Scientific-Practical Center of Sports Medicine
ORCID: 0000-0002-8486-7714

Abstract: This article presents the results of a comprehensive assessment of
anthropometric and functional parameters in adolescent athletes specializing in football
and combat sports. The study analyzes body composition, strength characteristics,
chest development, and the functional state of the neuromuscular and autonomic
nervous systems in young athletes.It was found that morphofunctional differences are
determined by the specificity of the sports discipline and reflect different adaptive
strategies of the body during the period of intensive growth. The obtained data confirm
the importance of individualizing the training process and implementing medical
monitoring, taking into account the type of sport and age-related characteristics.
Keywords: adolescents, athletes, anthropometric profile, football, combat
sports, neuromuscular system, autonomic nervous system, functional adaptation

Relevance. Adolescence is a critical stage in the development of the body's
morphofunctional systems, especially in individuals who regularly participate in
sports. During this period, rapid growth and puberty are combined with increasing
training loads, requiring careful monitoring of both anthropometric and functional
indicators [1,3,7,8].

Anthropometric characteristics are traditionally used to assess physical
development, predict athletic performance, and optimize training programs [2,4,5,6].
At the same time, the effectiveness of athletic activity, especially in dynamic sports, is
largely determined by the functional state of the neuromuscular system, the level of
motor coordination, and the balance of autonomic regulation [9,10].

Football and martial arts place different demands on the athlete's body. Football
is characterized by a predominance of cyclic and speed-strength loads with high
demands on endurance and coordination, whereas martial arts require greater muscular
strength, explosive power, and static-dynamic stability [6,11]. Therefore, a
comprehensive study of the morphological and functional characteristics of young
athletes is of significant scientific and practical interest.

The aim of the study was to conduct a comprechensive analysis of the
anthropometric and functional indicators of adolescent athletes depending on the type
of sport specialization (football and martial arts).

Materials and Methods: The study involved 115 male athletes aged 12 to 14
years. The first group consisted of martial artists (boxing, Greco-Roman wrestling,
judo), n = 63, average age 13.19 £+ 0.20 years. The second group consisted of football
players, n = 52 , average age 12.75 £+ 0.20 years. The assessment included
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anthropometric measurements (height, body weight, chest circumference),
dynamometry of the hands and back muscles, calculation of index indicators (BMI,
Erisman index, Pignet index), examination of the functional state of the neuromuscular
system (unconditioned reflexes, Romberg tests, Yarotsky test, tapping test), assessment
of vegetative regulation (ortho- and clino-orthostatic tests, dermographism).

Statistical processing of data was carried out using the variation statistics
method using Student’s t-test, significance level —p < 0.05 .

Results. The study yielded data that allow us to evaluate the morphological and
functional characteristics of adolescent athletes (12—14 years old) depending on their
sport. The indicators presented include anthropometric parameters, body index ratios,
and functional characteristics of the neuromuscular system. The results allow us to
identify differences between football players and martial artists, assess their level of
physical fitness, coordination, strength, and adaptability, and determine the influence
of sport on the development of adolescents' morphological and functional profiles.

Table 1

Comparative anthropometric indicators of adolescent athletes (12—14 years old)
Indicator Football players Martial artists t P
(n=52) (n=63)

Height, cm 158.73 £ 1.80 152.78 £ 1.42 2.60 [0.010
Body weight, kg 51.06 + 1.74 45.30 + 1.05 2.83 10.007
OGK (rest), cm 83.42 +£1.06 72.73 £0.95 7.51 {0,000
OGK (inhalation), cm | 86.27 + 1.09 75.37+0.93 7.61 0,000
OGK (exhalation), cm | 81.90 + 1.05 71.35+0.96 7.41 {0,000
Chest span, cm 444 +£0.13 4.06+0.15 1.88 |0.201
Hand strength (right), | 35.58 = 1.09 29.52 £ 0.94 4.20 | 0,000
kg
Wrist strength (left), 30.04 £ 1.02 26.67 £1.03 2.32 10.027
kg
Back muscle strength, | 68.04 + 2.64 51.51+1.18 5.72 10,000
kg
Body mass index 19.95+0.38 19.32 £0.26 1.39 |0.180
Erisman Index 4.06 +0.52 -3.66 = 0.49 10.79 | 0.008
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Pignet index 24.25+1.20 34.75 +0.80 7.02

Table 1 compares the anthropometric parameters of adolescent football players
and martial artists (12—-14 years old) and allows us to identify the specific
morphological profiles of the athletes depending on their sport. Football players are
significantly taller than martial artists (158.73 + 1.80 cm versus 152.78 £ 1.42 cm, p =
0.010), indicating a more robust physique adapted to prolonged exercise and
endurance. Football players also have significantly higher body weight (51.06 + 1.74
kg versus 45.30 + 1.05 kg, p = 0.007), which, combined with their height, contributes
to a dense and resilient physique.

The resting chest circumference of football players is 83.42 = 1.06 cm, which is
significantly greater than that of martial artists (72.73 £ 0.95 cm, p < 0.001), and the
differences remain during inhalation and exhalation (86.27 + 1.09 cm and §1.90 + 1.05
cm in football players versus 75.37 £ 0.93 cm and 71.35 + 0.96 cm in martial artists, p
< 0.001), reflecting a developed respiratory system and greater lung capacity. Chest
span does not differ significantly (4.44 + 0.13 cm in football players versus 4.06 +0.15
cm in martial artists, p = 0.201), indicating similar chest mobility.

Football players demonstrated higher hand strength for both the right (35.58 =
1.09 kg vs. 29.52 £ 0.94 kg, p < 0.001) and left (30.04 + 1.02 kg vs. 26.67 = 1.03 kg,
p = 0.027) hands, which is related to prolonged dynamic loads on the upper limbs.
Football players also demonstrated significantly higher back muscle strength (68.04 +
2.64 kg vs. 51.51 £ 1.18 kg, p < 0.001), providing support for the core during intense
physical activity.

The body mass index (BMI) did not differ statistically between the groups (19.95
+ 0.38 in football players and 19.32 + 0.26 in martial artists, p = 0.180), indicating a
harmonious relationship between mass and height in both groups. The Erisman index
showed a significant difference (4.06 & 0.52 in football players versus -3.66 + 0.49 in
martial artists, p = 0.008), reflecting a more developed chest in football players and a
narrow chest in martial artists. The Pigneur index also differed significantly (24.25 +
1.20 in football players and 34.75 + 0.80 in martial artists, p < 0.001), indicating an
average strong physique in football players and a weaker physique in martial artists.

An analysis of these parameters confirms that football players are characterized
by greater height, body mass, a developed chest, and strong back and wrist muscles,
which ensure endurance and the ability to withstand prolonged dynamic loads. Martial
artists exhibit lower mass and strength, as well as a less developed chest, consistent
with the specific nature of a sport focused on agility, coordination, and explosive
power. Meanwhile, the BMI in both groups is within the normal range, and the
differences in the Erisman and Pigneur indices reflect the specifics of body type,
emphasizing the need for an individualized approach to training.
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Table 2

Functional indicators of the neuromuscular system of adolescent football players
and martial artists (12—-14 years old)

Indicator Football players Martial artists t p
(n=52) (n=63)

Plantar reflex 4.63 +0.07 4.45+0.08 1.9510.055
Knee reflex 4.63 + 0.07 4.40 + 0.09 2.10 1 0.041
Achilles reflex 4.54 + 0.08 4.30 + 0.07 2.2510.029
Biceps reflex 4.52+0.10 4.28 +0.09 2.1010.038
Simple Romberg test 4.29+0.10 4.10+0.11 1.80 | 0.074
Complex Romberg test | 4.27 +0.10 4.05+0.10 1.97 1 0.052
Finger-nose test 4.25+0.09 4.02 +0.08 2.1310.036
Tapping test (frequency | 63.63 + 1.17 59.50 £ 1.25 2.74 1 0.008
of hand movements)
Orthostatic test, pulse 65.94+1.13/78.31 | 67.50+1.20/ 1.45|0.15
(lying/standing) +1.16 79.80 £ 1.15
Wedge orthostatic test 6.87 +0.37 6.30 + 0.40 1.10]0.27
(pulse difference)
Dermographism Red - 44.2%, White | Red - 38.0%, White | — | —

- 21.1%, Norma - - 28.0%, Norma -

34.6% 34.0%

Table 2 reflects the comparative functional indicators of the neuromuscular

system of football players and martial artists of adolescence (12—14 years), allowing
us to assess the level of coordination, reflex activity and adaptive capabilitics of

athletes.

In terms of unconditioned reflexes, football players demonstrated slightly

higher values: the plantar reflex was 4.63 + 0.07 versus 4.45 £+ 0.08 in martial artists (p
= 0.055), the knee reflex was 4.63 = 0.07 versus 4.40 = 0.09 (p = 0.041), the Achilles
reflex was 4.54 = 0.08 versus 4.30 £ 0.07 (p = 0.029), and the biceps reflex was 4.52 +
0.10 versus 4.28 £ 0.09 (p = 0.038). These differences indicate a more pronounced, but
controlled, reflex activity in football players, which meets the requirements of a

dynamic sport.
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The Romberg test results show good coordination scores in both groups. The
simple test was 4.29 + 0.10 for the football players and 4.10 + 0.11 for the martial
artists (p = 0.074), the complex test was 4.27 + 0.10 versus 4.05 = 0.10 (p = 0.052),
and the finger-nose test showed a significant advantage for the football players (4.25 +
0.09 versus 4.02 = 0.08, p = 0.036). This indicates slightly higher coordination stability
and precision of movements in the football players.

The frequency of hand movements according to the tapping test was also higher
in football players (63.63 + 1.17 vs. 59.50 + 1.25, p = 0.008), reflecting better
functioning of the motor analyzer and more developed nerve conduction velocity.

The results of the orthostatic and clinical orthostatic tests did not reveal
statistically significant differences between the groups, which indicates a normotonic
type of regulation of the cardiovascular system in both groups of adolescents.

Dermographism in football players was presented as follows: red — 44.2%,
white — 21.1%, normal — 34.6%. In martial artists, red dermographism was noted in
38.0%, white — 28.0%, normal — 34.0%, reflecting slight differences in the ratio of the
tone of the sympathetic and parasympathetic divisions of the autonomic nervous
system.

Discussion. Analysis of the obtained results allows us to identify specific
features of the morphological and functional profile of adolescent athletes depending
on the type of sport.

Anthropometric indicators show that football players are taller and heavier than
martial artists. The significantly larger chest circumference of football players indicates
a more developed respiratory system and the ability to sustain prolonged aerobic
exercise, which is consistent with the demands of football training, which includes high
endurance and intense dynamic activity. Martial artists, on the other hand, have lower
body mass and muscle strength, reflecting the specific nature of martial arts, which
emphasize agility, coordination, reaction time, and explosive power. The Erisman and
Pigneur indexes confirm the difference in morphological body type: football players
have medium strength and a well-developed chest, while martial artists exhibit a
narrower build and less core strength. Moreover, BMI values in both groups are within
normal limits, indicating a harmonious relationship between height and body weight.

Functional indicators of the neuromuscular system also differed between the
groups. Football players demonstrated higher scores on unconditioned reflexes and
coordination tests, reflecting a high degree of adaptation of the neuromuscular system
to prolonged and complex motor loads. Tapping test results showed a higher frequency
of hand movements in football players, indicating a higher neuromuscular conduction
velocity and functional readiness for game actions. Martial artists demonstrated
slightly lower functional indicators; however, they are consistent with the requirements
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of their sport, which emphasizes explosive strength and precision of movement rather
than prolonged dynamic loads. Orthostatic testing and dermatographism data indicate
that both groups have adequate autonomic regulation, although martial artists more
often exhibit signs of functional sympathetic tension, which may reflect the specific
nature of the training process and workload.

Thus, differences in the morphological and functional characteristics of
adolescent athletes are directly related to the specifics of their sport. Football players
exhibit a body type and functional capabilities optimal for endurance and prolonged
dynamic loads, while martial artists possess characteristics that ensure coordination,
speed, and explosive power. These data highlight the need for individualized training,
taking into account the morphological characteristics and functional readiness of each
athlete, which is especially important for adolescents during a period of intensive
physical and physiological development .

Conclusion. Adolescent football players demonstrate greater reflex activity,
high coordination, and hand speed, consistent with the demands of prolonged dynamic
loads and intense game activity. Martial artists have slightly lower reflex and
coordination test scores, reflecting the specific nature of their sport, which emphasizes
strength, agility, and short-term explosive activity. Autonomic regulation in both
groups is within normal limits; however, some football players exhibit a predominance
of parasympathetic tone, indicating functional adaptation to training loads.

Conclusions . Adolescent football players are characterized by higher reflex
activity, well-developed coordination, and high hand speed, which corresponds to the
requirements of prolonged dynamic loads and intense game activity. Martial artists
have slightly lower reflex and coordination test scores, reflecting the specific nature of
their sport, which emphasizes strength, agility, and short-term explosive activity.
Autonomic regulation in athletes of both groups is within normal limits; however, some
football players exhibit a predominance of parasympathetic tone, indicating functional
adaptation to systematic training loads.
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