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Abstract

The article presents the results of a physical development study among
adolescents, where the assessment of physical development was carried out using
standard methods. According to the results of research, the majority of boys and
girls have a normal weight, harmonious development of the body, poor develop-
ment of the muscular system, satisfactory operation of the circulatory system.
According to the results of the kerdo vegetative index, half of the adolescents
showed a balance of sympathetic and parasympathetic effects.

Key words: adolescent, physical development, health, morphofunctional
features, anthropometric indicators.

1 Introduction

Preserving the health of the younger generation is an important strategic goal of the state, as
the health of the adult population of the country has been laid since childhood. All perspectives on
social and economic development of the state, high standard of living of the population, high level
of science development and culture are the result of today’s child health. Negative changes in the
health of children and adolescents in recent years have brought significant social and economic
losses to the state [1].

The physical development of children is a unique indicator of public health. And the norms
of physical development are an important element in monitoring the health of children and
adolescents [2].

The nation’s health is formed and maintained through the provision of medical services,
physical education, a healthy lifestyle and proper nutrition, elimination of bad habits and the
creation of a surrounding that is environmentally friendly [3].

Objective: to identify the morphological and functional characteristics of adolescents.

2 Materials and methods

The subject of the study was Kostanay students (n = 158), adolescents aged 12 to 15 years,
with 55 girls and 45 boys. The study was conducted in the morning, using several methods for
determining the level of students' physical development: anthropometric, index methods (Quetelet,
Manuvrier, Vervaeke-Vorontsov, Erisman, Robinson, Kerdo, dynamometry, life indicators),
physiometry, cardiometry. Korotkov’s method has also been used [4]. All studies were conducted in
accordance with bioethical standards.

Statistical analysis of the results was performed using Microsoft Office Excel 2007.

3, 4 Results and discussion

During the study, anthropometric and functional indicators of 158 students (78 boys and 80
girls) were measured and determined.

The results of this study were used to determine the level of students' development. Average
indicators of physical development of adolescents are presented in table 1.
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Table 1 — Average indicators of physical development of adolescents

Boys Girls

Indeces Mim Mim
Vervaeke 0,88+0,01 0,89+0,02
Quetelet 20,12+0.4 20,43+0.4
Manuvrier 92,21+0,87 88,05+0,88"
Erisman 48,31+0,54 50,84+0,46
Dynamometry 0,56+0,02 0,40+0,01
Robinson 94,10+4.9 94,46+1,5
Kerdo vegetative index 10,19+1,69 15,79+1,34*
Systolic blood volume, ml 65,52+1,42 64,13+0,84
Minute volume of blood circulation, ml 5255,34+124,25 5417,98+86,4

*p<0,05

Quetelet index is one of the most important indicators in determining physical health. As a
result of calculating the Quetelet index, the most of teenage boys had normal rates. However, 21%
were underweight, and 6% were Overweight. While 57% of girls had normal weight, 33% were
underweight, and 8% were overweight. In addition, some students experienced weight gain (Picture

).

B Boys BGirls
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e 0,00% 3%
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Picture 1 — Boys and girls performance by Quetelet index

As a result of the Vervaeke-Vorontsov index, the majority of teenage students found a
mesomorphic body constitution, which indicates a combination of body proportions. At the same
time, moderate brachymorphism was observed in 20% of girls, which is higher than in boys.
Explicit brachymorphism was found in both boys and girls (Picture 2).
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Picture 2 — Boys and girls performance by Vervaeke-Vorontsov index

According to the Manuvrier index, most boys have long legs while, 37.5% of girls reported
having long legs. And proportional development was observed in most girls than in boys. The
percentage of shorter legs are also higher in girls than in boys (Picture 3).
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Picture 3 — Boys and girls performance by Manuvrier index

The functional state of the muscle system is identified by indicators of dynamometer.
Indicators of muscle strength in the hand show the degree of development of neuromotor functions
and a static body index. As a result of this index, it was found that in most boys and girls their wrist
muscles are poorly developed. Only in 5% of girls and 4% of boys observed proper development of
hand muscles according to their age. At the same time, 43% of girls and 22% of boys had
satisfactory hand strength (Picture 4).
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Picture 4 — Boys and girls performance by dynamometer

Erisman index results in 12.50% of girls and 9% of boys showed good breast development.
Poor chest development was found in more than half of boys and girls, in particular in 70% of boys
and 46.25% of girls. The remaining 21% of boys and 41.25% of girls showed normal chest
development (Picture 5).
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Picture 5 — Boys and girls performance by Erisman Index

The Robinson Index, which measures the performance of the cardiovascular system, is the
next key factor in determining physical health. According to the average group indicators, the
functionality of the circulatory system was found to be satisfactory in both groups. In the vast
majority of the two research groups, the circulatory system was below average. According to the
Robinson Index, 20.80% of boys and 23% of girls had normal systolic blood pressure. Low blood
pressure was found in 9% of boys and 6% of girls, as well as below average systolic blood pressure
in 40.30% of boys and 48.5% of girls (Picture 6).
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Picture 6 — Boys and girls performance by Robinson Index

As a result of the Kerdo vegetative index, sympathetic and parasympathetic effects were
balanced in most teenage boys and girls, in particular in 50% of girls and 52% of boys. Clear
sympathicotonia was observed in 12% of girls and 6.3% of boys. Sympathicotonic symptoms were
found in 34.2% of boys and 37% of girls, while parasympathetic symptoms were found in 6.3% of
boys and 1% of girls (Picture 7).

Kerdo vegetative index

B Girls = Boys

50,00%2-00%

0 L]
37%34 20% o

12,00% A

F52496,30% T 6,30%

%ﬁ B 1% ﬁ o 1,20%

Picture 7 — Boys and girls performance by Kerdo vegetative index
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5 Conclusions

Based on the obtained results, the following conclusions can be made:

1. According to the Quetelet index, which is determined by weight and height, most boys
and girls had normal body weight. Body mass deficiency was found in 21% of boys and 33% of
girls. As a result of the Vervaeke index, 72% of boys and 65% of girls were found to have compa-
tible physical development. 20% of girls and 17% of boys showed growth retardation.

2. According to the Manuvrier index, proportional development was found in 33% of girls
and 17% of boys. Elongated limbs relative to the body was found in 72% of boys and 38% of girls.

3. The development of the muscular system was determined by strength indicators. As a
result of this index, most students have poorly developed hands. Only 5% of girls and 4% of boys
had hand development according to their weight.

4. The vast majority of the circulatory system, according to the average group indicators of
the two studied groups, corresponds to a satisfactory level. According to the results of the Kerdo
vegetative index, an equal half of students found a balance of sympathetic and parasympathetic
effects.

In conclusion, after defining the students' anthropometric parameters and analyzing all
indicators, most adolescents found normal mass, harmonious development of the body, poor
development of the muscle system, and satisfactory functioning of the circulatory system.
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CYIOHI[I/IK‘JOBA, K.T.

KOCTAHAMU KAJIACBIHBIH ’KACOCHIPIMAEPIHIH ®U3UKAJIBIK JAMYbI

Maxanada Kocmawnaili Kanacel scacocnipimOepiniy (QU3UKATbIK OAMYbIH 3epmme)y Hamudcenepi
bepineen. Jene oamyvin 6azanay cmanoapmmol 20icmemenepoiy Komezimer Jcypeizindi. 3epmmey Hamudice-
aepi botbiHwa yaoap meH Kul30apobll KOnuiiiicinoe Kauiblnmsl MAccd, OeHeHil yunecimoi 0amybl, OYIublK
em Jicyteciniy 21ci3 0amybsl, KaH AHATbIMbL HCYUECIHiY KAHALAMMAHAPILIK HCYMbIChl anvikmanzan. Kepoo
secemamu8miK UHOEKCIHIK Hamudiceaepi OOUbIHWA JHCACOCNIPIMOEPOIH JHCAPMBICLIHAH KOOI CUMNAMUKATBIK
JHCOHE NAPACUMNAMUKANBIK dcepiepOil mene-meHoicl aHbIKMA0bl.

Kinm ce3dep: scacoecnipim, Quzuxanvlk 0amy, OeHcayaviy, MOpPHOPYHKYUOHANObIK epeKuienikmep,
AHMPONOMEMPUSIBLIK KOpCemKiumep.

CYIOH/IMKOBA, K.T.

OUBNYECKOE PAZBUTHUE NIOAPOCTKOB I'OPOJA KOCTAHASA

B cmamve npedcmasnenvt pezynvmamul ucciedoanus Quuiecko2o pazeumus noopoCcmKos 20pood
Kocmanas. Oyenxa ¢usuueckoeo pazeumus npogooULacs ¢ HOMOWbIO CMAHOAPMHBIX Memoouk. 11o pe3yib-
mamam uccredo8anutl y OONbUWUHCINGA MATLYUKOS U 0e80HEK YCMAHOGIEHA HOPMATbHASL MACCA, 2APMOHUY-
HOoe pazeumue menda, ciaboe pazeumue MblUEeUHOU CUCMEeMbl, YO08IemE8OpUmMenbhas paboma cucmemvl
Kposoobpawenus. Ilo pezyiomamam eecemamugnoeo uroexca Kepooy nonogunvi noopocmxos 6uvisigneHo
PpasHosecue CUMNAMUYECKUX U NapacumMnamuieckux d¢hgdexmos.

Knioueevie cnosa: noopocmox, gusuueckoe passumiue, 300po6ve, MOPpHOPYHKYUOHATbHBIE 0COOEH-
HOCMU, AHMPONOMEMPUYECKUe NOKA3AMENU.
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