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ANNOTATION 
Objective: To study the age characteristics of the physical development of athletes involved in 
football and individual wrestling, the morphofunctional and bioimpedansometric features of their 
bodies 
Methods: Bioimpedance analyzer Inbody 230 (South Korea) was used to determine the parameters 
of the component composition. The following parameters were determined: body weight, total muscle 
mass (ТMM), body fat tissue mass, total body fluid level (TBF), body mass index (BMI), body fat 
percentage (BFP), waist / thigh (W / Th), and basic metabolic index. 
Results: The highest rates were found in children of primary school age involved in football: they 
have an average body length of 150 cm, body weight - 45.6 kg, waist circumference - 58 cm, hip 
circumference - 78 cm, relatively low physical development in children involved in football, in 
wrestling: body length - 128.0-145.0 cm, body weight - 32-45 kg, waist circumference - 58.5-63.3 
cm, hip circumference - 68.3-75.6 cm. 
Conclusions. A statistically significant correlation was found between body length, musculoskeletal 
mass, cell mass, fat mass and body mass index. Our results confirm that the examination of athletes 
by the bioimpedance method can be carried out in a short time and with high quality. 
Key words: athletes, bioimpedance analyzer, wrestling, football, morphological and functional 
indicators. 
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АННОТАЦИЯ 
Цель: изучить возрастные особенности физического развития спортсменов, занимающихся 
футболом и индивидуальной борьбой, морфофункциональные и биоимпедансометрические 
особенности их организма. 
Методы: Для определения параметров компонентного состава использовали анализатор 
биоимпеданса Inbodi 230 (Южная Корея). Определялись следующие параметры: масса тела, 
общая мышечная масса (ОММ), масса жировой ткани тела, общий уровень жидкости в 
организме (ОУЖ ), индекс массы тела (ИМТ), процентное содержание жира в организме 
(ПСЖ), объем талии/бедра (Т/Б) ) и основной метаболический индекс. 
Полученные результаты: Наиболее высокие показатели выявлены у детей младшего 
школьного возраста, занимающихся футболом: у них средняя длина тела 150 см, масса тела - 
45,6 кг, окружность талии - 58 см, окружность бедер - 78 см, относительно низкое физическое 
развитие у детей, занимающихся футболом. в борьбе: длина тела - 128,0-145,0 см, масса тела 
- 32-45 кг, окружность талии - 58,5-63,3 см, окружность бедер - 68,3-75,6 см. 
Выводы. Выявлена статистически значимая корреляция между длиной тела, мышечно-
скелетной массой, клеточной массой, жировой массой и индексом массы тела. Наши 
результаты подтверждают, что обследование спортсменов методом биоимпеданса можно 
провести в короткие сроки и качественно. 
Ключевые слова: спортсмены, биоимпедансный анализатор, единоборства, футбол, 
морфологические и функциональные показатели. 
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ТУРЛИ ХИЛ СПОРТ ТУРЛАРИ БИЛАН ШУҒУЛЛАНАЁТГАН ЎСМИРЛАРДА 
НУТРИТИВ СТАТУСНИНГ ЎЗИГА ХОСЛИГИ 

АННОТАЦИЯ 
Maқсад: Спортнинг футбол ва якка кураш билан шуғулланувчи спортчиларини жисмоний 
ривожланишининг ёш хусусиятларини, улар танасининг морфофункционал ва 
биоимпедансометрик хусусиятларини ўрганиш. 
Maтериал ва методлар: Компонент таркибининг параметрларини аниқлаш учун “Inbody 
230”(ЖанубийКорея) биоимпеданс анализатори ишлатилди. Қуйидаги параметрлар 
аниқланди: тана вазни, умумий мушак массаси (УММ), танадаги ёг тўқималарининг массаси, 
умумий тана суюқлик даражаси (УСД), тана массаси индекси (ТМИ), тана ёғининг фоизи 
(ТЁФ), бел/сон (Б/С) ва асосий метаболизм индекси 
Натижалар: Футбол билан шуғулланадиган бошланғич мактаб ёшидаги болаларда энг юқори 
кўрсаткичлар аниқланди: уларда ўрта ҳисобда тана узунлиги 150 см, тана вазни - 45,6 кг, бел 
айланаси 58 см, сон айланаси 78 см, спортнинг кураш тури билан шуғулланадиган болаларда 
нисбатан жисмоний ривожланишнинг паст кўрсаткичлари аниқланди: тана узунлиги - 128,0-
145,0 см, тана вазни - 32-45 кг, бел айланаси 58,5-63,3 см, сон айланаси -68,3-75,6 см га тенг 
бўлди 
Xулоса. Бизнинг натижаларимиз тана узунлиги, мушак-скелет массаси, ҳужайралар массаси 
ва ёғ массалари билан тана массаси индекси ўртасидаги статистик жиҳатдан муҳим 
боғлиқликни аниқлади. Биоимпеданс анализатори орқали спортчиларни текширувдан 
ўтказиш қисқа муддатда, сифатли амалга оширилиши мумкин. 
Kaлит сўзлар: спортчилар, биоимпеданс анализатори, жанг санъати, футбол, морфологик ва 
функционал параметрлар 

 
INTRODUCTION: Assessment of physical development includes the measurement of 

morphological and functional indicators (body weight, height, waist and hip circumference, body 
mass indicators) [1]. 
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A complete study of the morphofunctional state of the body serves as a basis for the athlete to reduce 
the amount of physical load given to the body by sports activities and thereby prolong the athlete's 
life [2]. 

PURPOSE OF THE RESEARCH: To study the young characteristics of the physical 
development of football and individual wrestling athletes, as well as the morphofunctional and 
bioimpedanceometric characteristics of their bodies [1]. 

MATERIALS AND RESEARCH METHODS: 58 athletes (35 athletes engaged in football 
and 23 athletes in individual wrestling) aged 8 to 15 years participated in the study. All athletes are 
divided into 2 groups: 1st group - 8-11 years old, 2nd group - 12-15 years old. 
The questionnaire included the following parameters: body length; transverse dimensions of the body; 
circumference of the body, thickness of skin-fat layers; body mass. "Inbodi230" (South Korea) 
bioimpedance analyzer was used to determine the parameters of the component composition. 

The following parameters were determined: body weight, total muscle mass (TMM), body 
adipose tissue mass (BATM), total body fluid level (TBF), body mass index (BMI), percent body fat 
(PBF), waist/thigh (W/Th) and basic metabolic index. Bioimpedancemetry can be used to 
comprehensively evaluate the level of physical development of athletes [2]. 
Inbody device for bioimpedance analysis. Bioimpedance analysis mainly studies body indicators 
based on the principle of correlation. Indicators such as TMM, BATM, PBF, which are calculated 
based on this principle, show the level of physical development of the athlete. 

lternatively, excess body mass can be detected by BMI indicators in bioimpedance. According 
to the BMI indicator, athletes can be divided into groups such as low body mass, normal mass, and 
more than the norm [3]. 

RESEARCH RESULTS: It is of great interest to compare the data obtained by age periods, 
as well as to determine the effect of different types of sports on the body of children and adolescents. 
 Among the considered morphological indicators, body length, body weight, waist and hip 
circumference, body mass index and total body volume waist/thigh represent information about total 
body volume [4]. It can be seen that the highest indicators were found in children of elementary 
school age who play football: they have an average body length of 150 cm, body weight - 45.6 kg, 
waist circumference of 58 cm, hip circumference of 78 cm, 

 Relatively low indicators of physical development were found in children engaged in 
wrestling: body length - 128.0-145.0 cm, body weight - 32-45 kg, waist circumference 58.5-63.3 cm, 
hip circumference -68.3 It was equal to -75.6 cm. These indicators are presented in the table. 

 
Table 1.  

Analysis of anthropometric indicators of athletes of primary school age 
 

Indicators Athletes - football players 
of primary school age 

Athletes - wrestlers of 
primary school age 

Body length 150 kg 128,0 – 145,0 kg 
Body mass 45,6 сm 32 -45 kg 
Waist circumference 58 сm 58,5 – 63,3 сm 

Hip circumference  78 сm 68,3 – 75,6 сm 
 

Table 2.  
Analysis of anthropometric indicators of teenage athletes 

 
Indicators Athletes are junior football 

players 
Athletes are teenage 
wrestlers 

Body length 160, 2 сm 155,4 сm 



БИОМЕДИЦИНА ВА АМАЛИЁТ ЖУРНАЛИ  |  ЖУРНАЛ БИОМЕДИЦИНЫ И ПРАКТИКИ  |  JOURNAL OF BIOMEDICINE AND PRACTICE                                                      №5 | 2022  

295 
 

Body mass 54,1 kg 
 

47,3 kg 

Waist circumference 65, 2 сm 
 

60,4 сm 

Hip circumference  
 

82, 5 сm 
 

76,7 сm 

 
The indicators of physical development of football players who play sports in adolescence are 

high, their average body length is 160.2 cm, body weight is 54.1 kg, waist circumference is 65.2 cm, 
hip circumference is 82.5 cm, body length of wrestlers is 155.4 cm, body weight is 47.3 kg, waist 
circumference is 60.4 cm, hip circumference is equal to 76.7 cm. 
It is known that, on the one hand, the size and growth rate are regulated by genetic factors, and on the 
other hand, they develop under the influence of the environment. 

Boys and youths who play football are characterized by a tall and leptomorphic body structure. 
Young wrestlers are characterized by shorter height, larger chest, and brachymorphic body structure 
than football players [6]. 
CONCLUSION: Thus, knowing the age characteristics of children's physical development allows a 
holistic approach to the issue of children's harmonious physical development, excluding forced or 
one-sided development of one or another indicator. 
A statistically significant relationship between body length, muscle-skeletal mass, cell mass and fat 
mass and body mass index was found; 
Examination of athletes through bioimpedance is carried out in a short period of time, qualitatively. 
The athlete himself can analyze the obtained results in 81.4% of cases. Based on the results, the coach 
can make a conclusion about which body indicator the athlete can work with. Examination does not 
cause any discomfort for the athlete [7]. 
 It should be noted that sports have a positive effect on the formation of body structure and 
health indicators of children and young people. Studying the components of the body in young 
athletes in the monitoring mode is important for assessing their functional status, physical 
development, as well as the adequacy of physical activity used during training [10 
The analyzed characteristics of the components of the athletes' body should be used for the prediction 
of sports results and also for the selection of different sports. 
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