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AHHOTAIINA

BBeaenue. OCHOBHBIMHU ITOKA3aTEISIMU (DU3UUECKOTO PA3BUTHS UYeJIOBEKA ABJIAIOTCA IJIMHA U Macca Tejia, O/THAKO
JUIST KOMIUIEKCHOH OI[eHKH HeOOXOAMMO YUUTHIBATh U IPYTHE TapaMeTPhI TeJIa YeJI0BEKa, OTHUMH U3 KOTOPBIX SBJISIOTCS
kedamomerpuueckre mokasarenu. OcobbIil MHTEpeC MPeCTaBIIsIET OleHKA [TOKa3aTesIel U NH/IEKCOB TOJIOBBI B KOPPeJIs-
LMY C TUIIOM TEJIOCIOKEHNA U JBATATEeIbHON aKTUBHOCTBIO MHAVBU/A.

Il e 1 5. OuEHUTh OCHOBHBIE KehAJIOMETPHUUYECKUE TIOKA3aTETU MOJAPOCTKOB U IOHOIIEH AJITaliCKOTO Kpas C y4eToM
COMAaTOTHIIA U JBUTATEIHON aKTUBHOCTH.

MaTtepuaabl U METO/ bl . BbUIO MPOBEJIEHO COMATOMETPUUECKOE UCCIIEIOBAHUE MTOPOCTKOB U IOHOIIEH C
“3MepeHneM pa3MepOB ToI0BbI. KOHTHHIEHT uccieoBaHsI ObLT IPEACTABIIEH JINIIAMHU MY>KCKOTO TI0JIa €BPOIIEOH/THON PaChI
B BO3pACTe OT 14 /10 19 JieT. Beero B ucesiemoBanuy MpUHsIN yuactie 1186 yesr. Moso/ible Jitoziv ObUTH pasziesieHbl Ha 6 BO3-
PACTHBIX TPYIIIN C KHTEPBAJIOM B 1TO/T, HAUMHAS C TPYIIIbI 14-JIETHUX MOPOCTKOB 1 3aKaHYMBAsI TPYIIIOH 19-JIETHUX IOHOIIIEH.
JIOTIOTHUTETHHO TPYIIITBI OBLIN Pa3/IesIeHbl Ha MIOATPYIIIbBI C yY4ETOM ABUTATEILHON aKTHBHOCTH. B IIEpBYIO OArPYIIITy BKITIO-
YEeHbI TIOZ[POCTKY U OHOIIIH, BHITIOTHSIOIIHE OOIIYI0 THTHEHUYECKYI0 HOPMY I10 JIBUTATEIbHOM aKTUBHOCTH COTJIACHO KJIACCH-
¢ukanyu A.T. Cyxapesa. Bo BTOpyo MOATPYIITY BKIOYEHBI IIOJPOCTKU M FOHOIIHU, TPEBBIMIAOIIYIO JTAHHYI0 HOPMY.
Pe3ynbTart bl . BOJBIIMHCTBO JIUI| IOJPOCTKOBOTO BO3PACTa MMEJIHN ACTEHIUECKOE TEJIOCTIOKEHHE, Y3KYI0, Me30-
nedanbHy0 GOPMY TOIOBBI CpeiHel BhICOThI. KOHOIIH ITpe/ICTaB/IeHbI B O0IBIIMHCTBE HOPMOCTEHHKAMU C Y3KOH T'0JIOBOM
CpeJIHEH BBICOTHI.

3akJJgwuUeHUe. Pe3ynbraTbl MPOBEJEHHOTO WCCIEOBAHUS B TPYIIAX IOIPOCTKOB M IOHOIIEH, MPOKHUBAIOIINX B
AJITaficCKOM Kpae, TOKa3bIBAIOT HEOTHOPOHOCT U3YUaeMbIX TPYIIIL. YBeIMUeHHE OKPYKHOCTH TOJIOBHI Y JIUIL CO CPETHEH JIBH-
raTeJIbHOM aKTUBHOCTBIO [T0 CPABHEHHIO C JIMIIAMU C BHICOKOU JIBUTATEIbHON aKTHBHOCTHIO HAOJTIOZIAETCSI B BO3pACTe 14 U 16 JIeT.
Knaouessle caoea: noapoCcTKy, IOHOIIH, KehaToMeTPHs, COMATOTHIIHI.

O6Opasen muTupoBaHuna: MepmanoBa A.A., Bopoguna I'.H., Jlutunosa T.A., Enxscun I1.A. Kebanomerpu-
YecKre IMOKa3aTesH IMOAPOCTKOB U IOHOIIEH AJTaHCKOTO Kpasi C y4EeTOM JABUTATEIbHOW aKTUBHOCTH U COMAaToTHUIA //
Journal of Siberian Medical Sciences. 2024;8(3):37-50. DOI: 10.31549/2542-1174-2024-8-3-37-50

Cephalometric parameters of adolescents and young men
of the Altai territory taking into account their physical activity
and somatotype
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ABSTRACT
Introduction. Themain parameters of a person’s physical development are body height and weight, but for a
comprehensive assessment it is necessary to take into account other parameters of the human body one of which is cepha-
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lometric ones. Of particular interest is the assessment of cephalometric parameters in correlation with somatotype and
physical activity of an individual.

A im . To assess the main cephalometric parameters of adolescents and young men in the Altai territory taking into
account their somatotype and physical activity.

Materials and methods. Asomatometric study of adolescents and young men including the measure-
ment of head sizes was performed. The study cohort was represented by Caucasian males aged 14 to 19 years. A total of 1186
people took part in the study. The young men were divided into 6 age groups with an interval of 1 year, starting with a group
of 14-year-old adolescents and ending with a group of 19-year-old young men. Additionally, the groups were divided into
subgroups based on physical activity. The first subgroup includes adolescents and young men who meet the general
hygienic standard for physical activity according to the classification of A.G. Sukharev. The second subgroup includes ado-
lescents and young men who exceed this hygienic standard.

R e sults. The majority of adolescents were ectomorphs with a narrow, mesocephalic head shape and medium head
height. The majority of young men were mesomorphs with a narrow head of average height.

Conclusion. Theresultsof the study in groups of adolescents and young men living in the Altai territory show the
heterogeneity in the groups. An increase in head circumference in individuals with moderate physical activity compared to
individuals with high physical activity is observed at the age of 14 and 16 years.

Keywords: adolescents, young men, cephalometry, somatotypes.
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BBEJAEHHNE

OCHOBHOM 33Jlauedl aHTPOIIOJIOTUH SBJISAETCS
KOMILJIEKCHOE Hcciie/loBaHue (akTopoB u (opm
YeJI0BeYEeCKOM H3MEHUYMBOCTH, [JIs 4ero Heobxo-
JIUMO TIOHMMaHHE BapUAHTOB AaHATOMHYECKOU
«HOPMBI». [[JIsT ompesieseHus] «HOPMbBI» CJIEyeT
IT0JIb30BAThCs MMOKA3aTENIAMU (DU3UUECKOTO Pa3BH-
THsI, OCHOBHbIE U3 HUX — JJIMHA M Macca Tejaa [1].
OnHaKo I KOMIUJIEKCHOM OILIEHKA HeOoOXOAUMO
VUIUTBHIBATh U OCTAJIbHbBIE TTAPAMETPHI TeJIA YeJIOBEKA
[2—4]. [lanHbBIE TTOKa3aTETU MOTYT ABJIATHCA (PyH/IA-
MEHTAJIbHOM 0a30H /sl MOCTPOEHUs IIeJIOCTHOTO
MIPEJICTABJIEHUS] O 3/I0POBhE HWHJIMBUJIA W IIPUMe-
HATbCA JJIA MOHUTOPDHHTA YPOBHA (PU3UUECKOTO
pasBuTHUSA HaceseHus [5, 6]. B cucremMe aHTpomome-
TPUYECKON JTHUATrHOCTHKH 0cOo00e MECTO 3aHUMAaeT
kedamomerpruueckoe ucciaenosanue [7, 8]. IIpose-
JICHHbIE KCCJIEOBAHUS BBIABUIN OCOOEHHOCTH H
IIOJIOBOH JTMMOP(U3M CTPYKTYPHBIX IOKa3aTesei
rosioBbl, uiia [9]. YesoBek, Kak eqUHHUIIA UCCIIEI0-
BaHWsA, OTJIMYAeTcs OOJIBIION H3MEHUYHBOCTHIO
BHEIITHEr0 BUJIA U CTPOEHUS CKeJIeTa Ha IMPOTsKe-
HHUU CBOEH UCTOPUH BCJIEJICTCTBUE BIMAHUSA T€HETH-
YeCcKUX U CPeloBbIX HakTopoB [10, 11]. ITokazaTenu
(pU3UUECKOTO pa3BUTHSA HACEJEHUs] Pa3HBIX PEruo-
HOB HaIled CTpaHbl OTJIMYAIOTCA APYT OT JApyra B
CBSI3U C STHUYECKUMU, KIMMATHYECKUMU YCJIOBH-
SIMH, a TAKKE 110 HHUBUYAJIbHBIM IPUYHHAM [12].
3aKOHOMEPHO U3MEHEHAIOTCS U [IapaMeTPhI FOJIOBHI,
MO3TOBOTO U JIMI[EBOTO Ueperia, a TAK:Ke UX OIleHKa B
KOppEJISIKU C TUIIOM TeJIOCJoKeHus1. Vccnenosa-

INTRODUCTION

The main task of anthropology is a comprehen-
sive study of the factors and forms of human vari-
ability which requires understanding the variants of
the anatomical norm. To determine the norm, one
should use parameters of physical development, the
main ones being body height and weight [1]. How-
ever, for a comprehensive assessment, it is necessary
to take into account other parameters of the human
body [2—4]. These parameters can be the essential
basis for the comprehensive assessment of an indi-
vidual’s health, and can be used to monitor the level
of physical development of the population [5, 6]. In
anthropometric diagnostics, a cephalometric study
occupies a special place [7, 8]. The previous studies
revealed the peculiarities and sexual dimorphism of
the structural parameters of the head and face [9].
Man, as a subject of a study, is characterized by great
variability in appearance and skeletal structure
throughout his history due to the influence of genetic
and environmental factors [10, 11]. Parameters of
physical development of the population of various
regions of our country differ from each other due to
ethnic, climatic conditions, as well as for individual
reasons [12]. The parameters of the head, brain and
facial compartments of the skull, as well as their
assessment in correlation with somatotype, also
expectedly change. Studies of cephalometric param-
eters and head shapes in the Altai territory are few:
the last one dates back to 1997 [13] which determined
the relevance of this work.
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HUA KedaoMeTpUUecKUX IIoKazaTeled U (opm
rOJIOBBI B AZITaliCKOM Kpae MaJIOUHCIEHHBI: TTOCIIe -
Hee JaTtupyeTrcs 1997 T. [13], 4TO ¥ OmpeaeanuIo
aKTYaJIbHOCTD JIAHHOU PabOTHL.

ITEJIb UCCJIEJIOBAHUSA

OueHuTh OCHOBHBIE KedasomMeTpudecKkue moKa-
3aTesIU IOJPOCTKOB U I0OHOIIed AnTalicKoro kpas ¢
Y4IETOM COMATOTHUIIA U JBUTATEIbHON aKTUBHOCTH.

MATEPUAJIBI 1 METO/IbI

ITpocrieKTHBHOE, PAaHAOMU3UPOBAHHOE, OZTHOMO-
MEHTHOE HCCJIeZIOBaHNE ObUIO IPOBEZIEHO B IIEPUO/T
C CEeHTAOPS 2019 10 Maii 2022 r. KoHTHHTeHT uccie-
JIOBaHUsI OBLI IPEICTABIIEH JTUI[AMU MY>KCKOTO I10J1a
€BpPOIEONTHON packl B BO3pacTe OT 14 JI0 19 JIET.
Bcero B uccieioBaHNY NPUHAIN ydacTue 1186 yer.
Mosto/ible Jifoiu OBUIH paszieieHbl Ha 6 BO3PACTHBIX
TPy ¢ WHTEPBAJIOM B 1 TOJ, HAUMHASA C TPYIIIIBI
14-7I€THUX TOAPOCTKOB U 3aKAHYUBAs TPYIIOU
19-JIETHHUX IOHOIIEH.

JIOTIOTHUTENILHO TPYIIBI OBUIM paszie/ieHbl Ha
MIOATPYIIIBI C YYETOM JIBUTATEJIbHONH AKTUBHOCTH
(JA): 1-a1 moxarpynma co cpegHUM YPOBHEM JIBUTA-
TenpHon axktuBHOcTH (CHOA) (n = 693); 2-1 1O0AI-
IpymIa ¢ BBICOKUM YPOBHEM JIBUTATeJIbHON aKTHUB-
Hoctu (BJTA) (n = 493). B mepByIo mOATPyIITY BKJIIO-
YeHBI IIOJIPOCTKH 1 IOHOIIN, BHITTOTHSAIOINE ODOIIYIO
TUTHEHUYECKYI0 HOPMY, COIVIACHO KJIacCU(pUKAIINHI
A.T. Cyxapesa (1976) [14], 0 uucCIy 1IaroB B CyTKU
(20 000—25 000 MIArOB AJIsI TOAPOCTKOB IIPH MPO-
nospkuTebHOCTH JIA 3.6 — 4.8 9 B cyTKU U 25 000—
30 000 mIaroB Ipu OpoAoKUTeENbHOCTH [IA 4.8 —
5.8 4 B CyTKH /I IOHOIIEH) U COXPAHAIOIINE IIPU
STOM OOBIYHBIN PEXUM HUTAHUSA (OTCYTCTBHUE CIIe-
[HAJIBHBIX CIIOPTUBHBIX JIUOO JIeueOHBbIX ueT). Bo
BTOPYIO ITOATPYIIITY BKJIIOUEHBI OJIPOCTKY U IOHOIIIH,
[IPEBHIMIAIONIYIO IAHHYIO HOPMY.

Kaxplii ygyacTHHUK wuccmemoBanus (yimbo ero
3aKOHHBIH IIPEJICTABUTEND) 1aJI THHOPMUPOBAHHOE
ZIOOPOBOJIBHOE COTJIACHE HA y4yacTHE B HCCJIETOBa-
Huu. He MeHee 2 IMOKOJIEHUH ceMeHd yJacTHUKOB
HCC/IeTOBAHUS TMPOKUBATIA HA TEPPUTOPUU AJTaii-
ckoro kpas. Kpurepuu WHCKIIOUEHUs: MOJIOJbIE
JIIOIW, VMEIOIIVe HACJIe[CTBEeHHbIE 3a00JIeBaHUA,
IICUXUYECKHE PACCTPOHCTBA U PACCTPOUCTBA IOBE-
JIeHUs, OCTpBhle WIN 000CTpeHe XPOHUYECKUX cOMa-
THYECKUH 3a00JIeBaHUI HA MOMEHT 00C/IeJOBAHUS;
JINIA, He BBIMOJTHAIIINE OOIIYI0 TUTHEHUYECKYIO
HOPMY IIO /IBUTATEJbHOU AaKTUBHOCTH; OTCYTCTBHE
MHGOPMHUPOBAHHOTO COIJIACHS OT HCCIIeyeMOTo
6o ero npejcraBuresa. Ha mposezieHme uccieo-
BaHUA OBLJIO IOJIyUYEHO ITOJIOXKUTEIBHOE DPelleHHe

AIM OF THE RESEARCH

To assess the main cephalometric parameters of
adolescents and young men in the Altai territory tak-
ing into account their somatotype and physical
activity.

MATERIALS AND METHODS

A prospective, randomized, cross-sectional study
was performed from September 2019 to May 2022.
The study cohort was represented by Caucasian
males aged 14 to 19 years. A total of 1186 people took
part in the study. The young men were divided into
6 age groups with an interval of 1 year, starting with
a group of 14-year-old adolescents and ending with a
group of 19-year-old males.

Additionally, the groups were divided into sub-
groups taking into account physical activity (PA):
1st subgroup with a moderate PA (MPA) (n = 693);
2nd subgroup with a high PA (HPA) (n = 493). The
first subgroup included adolescents and young men
who met the general hygienic standard, according
to the classification of A.G. Sukharev (1976) [14],
according to the number of steps per day (20 000—
25 000 steps for adolescents with a duration of PA
of 3.6—4.8 hours per day, and 25 000—30 000 steps
with a duration of PA of 4.8—5.8 hours per day for
young men) and while maintaining a conventional
diet (no special sport nutrition or therapeutic
dietary regimens). The second subgroup included
adolescents and young men who exceed this
hygienic standard.

Each participant of the study (or his legal repre-
sentative) provided informed consent to participate
in the study. At least 2 generations of the study par-
ticipants’ families lived in the Altai territory. Exclu-
sion criteria were: young men with hereditary dis-
eases, mental and behavioral disorders, acute dis-
eases or exacerbation of chronic somatic diseases at
the time of the examination; individuals who did not
meet the general hygienic norm for physical activity;
lack of informed consent from the subject or his rep-
resentative. A positive decision was received from
the Local Ethics Committee to perform the study
(protocol No. 8 dated October 25, 2019).

Anthropometric measurements were performed
using a single standardized method taking into
account the requirements of the Research Institute
of Anthropology of the Moscow State University
(1982) and recommendations for monitoring the
health of children, adolescents and young men in the
Russian Federation [15] at educational facilities
(School No. 1, Lyceum No. 2, Gymnasium No. 5 in
Kamen-na-Obi; Kamenskiy Pedagogical College),

Journal homepage: http://jsms.ngmu.ru

39



Mepwanosa A.A. u dp. / Journal of Siberian Medical Sciences T. 8, N? 3 (2024)

JIOKQJIBHOTO 3THYECKOro KoMureTa (mpoTokos N2 8
OT 25.10.2019).

AHTpOIIOMETPpUYECKHE WCCIETOBAHUA IPOBO-
JIIN TI0 eIMHON YHU(UIMPOBAHHOU METOJUKE C
yaeToM TpeboBanuii HUU anTpomnosoruun Mockos-
CKOTO TOCyZapCTBeHHOro yHuBepcuteTa (1982) u
PeKOMeH/IaIii 1T0 MOHUTOPHUHTY COCTOSTHUS 3/10PO-
BbsS JIeTeU, MOJPOCTKOB U IOHOIIEH B Poccuiickoi
Denepanuu [15] Ha 6aze yueOHBIX YUPEKTEHUI
(mmxosa NO 1, turei NO 2, rumuasust N 5 1. KameHb-
Ha-O0u; KameHCKHMI II€arOTUYECKHH KOJIJIEIK),
MPU3BIBHBIX KOMUCcHH T. bapHayna u r. Kamenb-Ha-
O6u. Taxke yuacTue B UCCIIEOBAHUU ITPUHUMAJIH
CTYZEHTBI AJITAFCKOTO rOCy/IJapCTBEHHOTO MeTUIUH-
CKOTO YHUBEPCUTETA IIEPBOTO U BTOPOTO Kypca o0y-
yeHus. V3aMepeHUs] OCYIECTB/ISIIIU C HCIOJIH30BA-
HHUEM CTaHJIAPTHBIX WHCTPYMEHTOB (MeEIUITMHCKHE
BEChl, METPUUECKas JIEHTa, POCTOMED, TOJICTOTHBIH
[UPKYJIb, MaroMep 31eKTpoHHbIH Omron HJ-325),
0e3 ozekIbl 1 00yBHU (JOIyCKasI0Ch HAaXOXK/IEHUE B
JIETKOM HIKHeM 0eJibe), cobJttoanach koMmbopTHAas
CTEIeHb OCBEIIEHHOCTH U TEMITEPATYPHBIN PEKUM.

W3MepeHUs JUIMHBI TeJIa BBIOJIHSIN HA MeJIH-
OUHCKOM pocromepe. McceaeayeMplii CTaHOBUTCA
CIIMHOU K BEPTUKAJIBHOU CTOMKE, KAacasCh ee IIST-
KaMH, ATOAMIIAMUA M MEKJIOIATOYHOH 00JIaCThIO.
Barisan mepen coboii, rosioBa (GUKCUPYETCs, TPHU
9TOM KO3€JIOK yXa U HIDKHUH Kpall IJIa3HUIIbl HaXO-
JIATCS B OTHOW TOPU3OHTAIBLHOMN IIJIOCKOCTH, YTOJIb-
HUK JIOJDKEH ObITh IIPUKAT K TOJIOBE HATIPOTUB JIejIe-
HUA MWKaIbl. OKPY:KHOCTh TPYJHON KJIETKU H3Me-
psUTU JIEHTOU TIPH BJIOXE, BBIJIOXE U B T1ay3€e, HAaKJIa-
ZIbIBasI €e €331 IOJT YIJIAMU JIOMIATOK, CIIepeay — Ha
YpOBHe COCKOB. Maccy Tesia OIpeaeissu IIpu
IIOMOIIYA 3JIEKTPOHHBIX BECOB C MOTPENTHOCTHIO 10
0.1 Kr. JIOOHO-3aTHIIOYHBIH, IOTIEPEYHBIN Pa3MephI
TOJIOBBI M3MEPSIIA C IIOMOIIBI0 TOJICTOTHOTO ITUP-
KyJIsl B KOHTPOJIBHBIX TOUKAX T'OJIOBHI.

Nunexc [Munbe (MUII) — mokasaTeab KPENMOCTH
TEJIOCTIOKEHU — BBIUUC/IIN 10 (OpMyJse: OT
JUTHHBI TeJIa CTOS (CM) BBIYUTAIN CYMMY MacChl TEJIa
(KT) ¥ OKpYKHOCTH Ipy/iHOH KieTkH (cm). M.B. Uep-
HODPYIIKUM B CBOEH METOJMKE WCIIOJb3yeT WHIEKC
ITunbe n1a comarorunuposanud: UII > 30 — acre-
Huk, UII ot 10 g0 30 — HOpMOcTeHuUK, UII < 10 —
THIIEPCTEHUK.

[Ipu u3yyeHUn pa3MepoB roJIOBBl OPUEHTUPOBA-
JINCh Ha PACIIOJIOKEHUE PAa3JINYHBIX AHTPOIIOMETPHU-
YeCKHX TOUEK, IPUHATHIX Ha MeXayHapOTHOM KOH-
rpecce aHTpoOIo0roB Bo ®pankdypre-Ha-MatiHe B
1884 r. M3BecTHO, 4TO pasMepbl T'OJIOBbI HUMEIOT
pacoBble, perHOHAJIbHBIE, & TAKXKe WHAWUBUYAJIb-
HbIe 0coOeHHOCTH. [[JI1 BBIABJIEHHUSA OCOOEHHOCTEMH
TOJIOBBI MOZPOCTKOB U IOHOIIIEH ObLITH ONpPeeIeHbI:

and draft boards in Barnaul and Kamen-na-Obi.
First- and second-year students of Altai State Medi-
cal University also took part in the study. Measure-
ments were performed using standard tools (medical
scales, soft measuring tape, stadiometer, spreading
caliper, Omron HJ-325 electronic step counter),
without clothes and shoes (light underwear was
allowed), and a comfortable level of illumination and
temperature conditions were maintained.

Body height measurements were taken using a
medical stadiometer. The examined person stands
with his back to a vertical stand, touching it with his
heels, buttocks, and the interscapular region. The
gaze is straight ahead, the head is fixed, while the tra-
gus and the lower edge of the eye socket are in the
same horizontal plane, the triangular headpiece
should be pressed to the head opposite the scale divi-
sion. Chest circumference was measured with a soft
measuring tape during inspiration, exspiration and
at a pause, placing the tape at the back — under the
angles of the scapulas, in front — at the level of the
nipples. Body weight was measured using electronic
scales with an error of up to 0.1 kg. The fronto-occip-
ital and transverse sizes of the head were measured
using a spreading calipers at control points of the
head.

The Pignet index (PI) is a parameter of body
robustness, calculated using the formula: the sum of
body weight (kg) and chest circumference (cm) were
subtracted from the body height at a standing posi-
tion (cm). M.V. Chernorutsky uses the Pignet index
in his method for somatotyping: PI > 30 — ectomor-
hic somatotype, PI from 10 to 30 — mesomorphic
somatotype, PI < 10 — endomorphic somatotype.

When studying measuring the head sizes, we
were guided by the location of various anthropo-
metric points approved at the International Con-
gress of Anthropologists in Frankfurt am Main in
1884. It is known that the head sizes have racial,
regional, and individual characteristics. To identify
the head characteristics of adolescents and young
men, the following were determined: cephalic, alti-
tude-longitudinal and altitude-latitudinal indices
(adjusted for soft tissues +1 cm), where W is width
of the head; L is length of the head; H is height of
the head.

Head circumference was measured by placing the
soft measuring tape across the most protruding area
of the occiput and the point above the nasal bridge
(glabella), the most protruding point between the
eyebrows along the midline.

Head height was measured from the center of the
auricle to the top of the head, and width was mea-
sured between the points of greatest width of the
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nedasbHbIA, BBICOTHO-IIPO/IOJIBHBIM M BBICOTHO-
IIUPOTHBIA WHJEKCHl (C IMOMPaBKOW Ha MSITKHE
TKaHU +1 cm), Te 11 — mupuHa royoBsl; [ — aiuHa
TOJIOBBI; B — BBICOTA TOJIOBBI.

OKpY>KHOCTH TOJIOBBI OIIPEEISIN, HaKIabIBasA
JIEHTy 4epe3 HamboJiee BBICTYMAIONIYI0 006JIacTh
3aThUIKA U TOUKY HAJIEPEHOChsI, HANOOJIee BBICTY-
MAIOIIYI0 BIIEPE] MEXKAY OpPOBAMHU II0 CPEIUHHOU
JIMHUU.

BrIcOoTy TOJIOBBI M3MepsUIM OT IIEHTpa YIIHOH
PaKOBUHBI 10 BEPXHEN TOUKU T'OJIOBBI, a ITUPUHY —
MEXy TOYKaMU HaubOJIbIIIEd ITUPUHBI TOJIOBBL.
Beruucssiu cienyroniye HHAEKCH U yKa3aTe H:

1. Hedanpabrit uamekc (I11) = (/1) x 100 %;

nonuxonedanbHasg popma — IIU < 75 %; me3o1ie-
danpuas dopma — U = 75-80 %; 6paxunedans-
Has ¢popma — [IU > 80 %.

2. BbICOTHO-TIpOZIOIBHBIN yKazaTesnb (BIly) =
= (B/H) x 100 %;

Huskas gopma — Blly < 70 %; cpennsasa ¢dopma —
BIly = 70—75 %; BbIcOKas hopma — BIly > 75 %.

3. BoicoTHO-mmpoTHBIN ykazatens (Blly) =
= (B/III) x 100 %,

y3kasa ¢opma — Bllly < 92 %; cpennsas dopma —
BIly = 92—98 %; mupokas ¢dopma — Bllly > 98 %.

[laromeTpus IPOBOAMIACH B TeUEHUE HeEJEIIH,
3aTeM CYMMHPOBAIM TOKA3aHUS KaXKAOTO JHA U
BBIYUCJISTA CPETHIONI0 BEJTUYUHY.

OmnucaTenpHas CTAaTUCTUKA IIPE/ICTABIIEHA CPeJi-
HuM 3HauenreM (M) u orubKo# cpenHero apudme-
Traeckoro (m). JIOMOJIHUTEIbHO OIpEeNessiIuch
koabdunuent Bapuanuu (V), pasmax (Rv), makcu-
MasibHas (max) ¥ MUHHMa/IbHbIE (Min) BeJIMYMHEL.
Tax:ke OB IPOBEZIEH KOPPEJISAIUOHHBIA aHAJIN3.
CratucTuyecKuil aHaIN3 IOJYYEHHBIX JIAHHBIX
BBITIOJTHSUIM TIPU TIOMOIIH IPOTPAMMHBIX MaKeTOB
Excel MS Office 2016 u SPSS 22.0. ITosyueHHbIE
BBIOOPKH IIPOBEPSIM HA HOPMAJIBHOCTh PacIpesie-
JieHus ¢ oMot kpurepues [llanupo — Yusnka u
Kosmoroposa — CmupHoBa. B ciiygyae HopMasbHOTO
pacrpesiesieHns IPU3HAKA CPABHEHUS IIPOBOIMIIN C
WCIIOJIb30BaHUEM  t-kputepus CThIofieHTa IS
HEMapHBIX BBIOOPOK. B ciIydyae OTJIMYHOTO OT HOP-
MaJIBHOTO PacIpezieieHusI BBIOOPKH UCIIOJIb30BAIHI
U-xkputepuii ManHa — YUTHH ¢ ionipaBkor boudep-
ponu. Kputuyeckuil ypoBeHb 3HAUYMMOCTH Pa3JIv-
YHH COCTaBUJI 0.05.

PE3YJ/IBTATBI 1 OBCYKAEHUE

I[Ipy wu3MepeHUsIX OCHOBHBIX ITOKasaresei
TOJIOBBI ITOZ[POCTKOB U IOHOIIEH AJITAHCKOTO Kpast
OBLIIN [TOJTyUEHbI CJIe/YIOIINEe PE3YIbTATHI.

OKpY>KHOCTH TOJIOBBI (TabJ1. 1) 3BHAUMMO U3MEHSI-
eTcsi C¢ 16-yleTHero Bo3pacra. IIpm mpoBemeHUN

head. The following indices and parameters were cal-
culated:

1. Cephalic index (CI) = (W/L) x 100%;

dolichocephaly — CI < 75%; mesocephaly —
CI = 75—-80%; brachycephaly — CI > 80%.

2. Altitude-longitudinal index (ALo) = (H/L) x
x 100%;

low — ALo < 70%; medium — ALo = 70-75%;
high — ALo > 75%.

3. Altitude-latitudinal (ALa) = (H/W) x 100%;

narrow shape — ALa < 92%; medium shape —
Ala = 92—98%; wide shape — ALa > 98%.

Step counting carried out for a week, then the
counts for each day were summed up and the average
value calculated.

Descriptive statistics are presented by the mean
(M) and the standard error of the mean (m). In addi-
tion, the coefficient of variation (V), range (Rv), max-
imum (max) and minimum (min) values were deter-
mined. A correlation analysis was also performed.
A statistical analysis of the data was performed using
Excel MS Office 2016 and SPSS 22.0 software. The
obtained samples were checked up for normality
using the Shapiro-Wilk and Kolmogorov-Smirnov
tests. When our data followed normal distribution,
comparisons were performed using Student’s t-test
for unpaired samples. When the data followed non
normal distribution, the Mann-Whitney U-test with
the Bonferroni’s correction was used. The critical
level of significance of differences was 0.05.

RESULTS AND DISCUSSION

When measuring the main parameters of the
head of adolescents and young men of the Altai terri-
tory, the following results were obtained.

Head circumference (Table 1) changes signifi-
cantly from the age of 16 years. When conducting an
analysis of the groups taking into account PA, it was
found that the main changes were in the 1st group of
adolescents: in the age groups of 14 and 16 years,
individuals with MPA have a larger head circumfer-
ence — by 0.7 cm (p = 0.003) at the age of 14 years,
and by 0.3 cm (p = 0.035) at the age of 16 years.

Head height (Table 1) increases by only 0.5 cm
from 14 to 19 years. The analysis taking into account
physical activity showed that head height in individ-
uals with HPA at the age of 15 years was 0.8 cm
(p = 0.000) greater than in the MPA group, and at
the age of 16 it was 0.4 cm (p = 0.004) less than in
the MPA group.

The longitudinal size of the head (head length)
(Table 1) is the largest and averages 17.4—18.5 cm.
Head length has significant differences taking into
account PA at the age of 14 years: individuals with

Journal homepage: http://jsms.ngmu.ru

41



Mepwanosa A.A. u dp. / Journal of Siberian Medical Sciences T. 8, N? 3 (2024)

Ta6smmna 1. OCHOBHbIE aHTPOIIOMETPHUYECKHE TI0KA3aTEeJU ['0JIOBBI TOAPOCTKOB U IOHOLIEH C y4eTOM ABUTraTebHON
AKTUBHOCTH (CM)
Table 1. Main anthropometric parameters of the head of adolescents and young men taking into account physical activity (cm)

U C BobicoTa JlinHa Iupuna
Iloka3aTesb TOJIOBBI e . . o
Parameter Head circum- P TOJIOBRI p roJIoBeI p TOJIOBRI p
P Head height Head length Head width
erence
14 nem / 14 years old
CpeaHue BeJIMYUHbI 56.3+0.1 128+ 0.1 18.2+0.1 14.2+0.1
Average values
Jluua c BJA 56.0£0.2 12.8+0.1 18.1+0.1 141 +01
Individuals with HPA
(n=60)
Jluna c CZIA 56,7+0,2 12,8+0,1 18,5+0,1 14,3+0,1
Individuals with MPA
(n=84)
p* 0.013 0.932 0.004 0.158
15 .1em /15 years old
CpeZiHUE BEJIMUUHBI 56.4+0.2 0.980 13.0%0.1 0.158 18.2+0.1 0.878 14.4+0.1 0.158
Average values
Jluua c BJA 56.2+0.2 13.5+£0.1 18.2+0.1 14.2+0.1
Individuals with HPA
(n=86)
Jluua c CZ1IA 56.4+0.2 12.7£0.1 18.2+0.1 14.4+0.1
Individuals with MPA
(n=94)
p* 0.480 0.000 0.986 0.158
16 n1em / 16 years old
CpeaHue BeJIUYUHBI 57.0+0.1 0.000 13.0x0.1 0932 184x0.1 0.094 14.2+0.1 0.145
Average values
Jluna c BJA 56.8+0.1 12.8+0.1 18.4+0.1 141+0.1
Individuals with HPA
(n=95)
Jluna c CZIA 57.1+0.1 13.2£0.1 184 +0.1 143 +0.1
Individuals with MPA
(n=139)
p* 0.035 0.004 0.978 0.158
17 nem / 17 years old
CpeZiHUE BEJIMUUHBI 56.2+0.1 0.000 13.4+0.1 0.005 17.4+0.1 0.000 14.4+0.1 0.078
Average values
Jluua c BJA 56.3+0.2 13.6 £0.1 169 +0.3 14.5+0.1
Individuals with HPA
(n=60)
Jluua c CZIA 56.1+0.2 13.5+£0.1 17.3£0.2 14.4+0.1
Individuals with MPA
(n=284)
p* 0.480 0.480 0.268 0.985
18 n1em / 18 years old
CpeaHue BeJIMIUHBI 56.9+0.1 0.000 133%0.1 0.480 184x0.1 0.000 145%0.1 0.455
Average values
Jluua c BJA 57.1+0.1 13.2£0.1 18.3+0.1 14.5+0.1
Individuals with HPA
(n=86)
Jluna c CZIA 56.9 £0.1 13.3£0.1 184 +0.1 14.5+0.1
Individuals with MPA
(n=94)
p* 0.158 0.480 0.480 0.978
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OkoHvaHue Ta6s1. 1 / End of Table 1

OKpyKHOCTb

BeicoTa JimHa IIupuna

Iloka3aTesb T0JIOBBI . - . .
Parameter Head circum- P FOJIOBRI p roJIoBeI p FOJIOBRI p

P Head height Head length Head width

erence

19 nem / 19 years old

CpeJiHUE BeJIMYUHbI 579 +0.1 0.000 13.3+0.1 0932 185%0.1 0.567 145+0.1 0.978
Average values
Jluua c BJA 56.7+£0.2 13.2+0.1 18.7 £ 0.1 14.5+0.1
Individuals with HPA
(n=95)
Jluua c CZIA 57.3+0.1 13.3£0.1 18.5+0.1 14.5+0.1
Individuals with MPA
(n=139)
p* 0.007 0.480 0.158 0.932

IpumMedyaHusda.

B/IA - BbicOKasi BUraTebHasi akTUBHOCTb; C/IA - cpeiHss ABUTraTe/IbHAsA aKTUBHOCTb.
* CTaTHUCTUYECKasi 3HAYUMOCTD C YU€TOM JJBUraTeJbHON aKTUBHOCTH.

** CTaTUCTHUYeCKasi 3HAUMMOCTb IpXU CPAaBHEHHWHU C IpeAblAyIIUM BO3PaCTOM.

Notes.
* Statistical significance taking into account physical activity.
** Statistical significance when compared with previous age.

BHYTPHUTPYIIIIOBOTO aHaiu3a ¢ ydetroMm JIA ObLIO
BBISIBJIEHO, UTO OCHOBHBIE M3MEHEHUSI OTMEUEHbI B
1-U TpyIIIle IOAPOCTKOB: B BO3PACTHOU IPyIIe 14 U
16 siet auna ¢ C/JA uMeroT OGOJIBIIYI0 OKPY:KHOCTb
TOJIOBBI — Ha 0.7 ¢M (p = 0.003) B Bo3pacrte 14 JeT 1
Ha 0.3 cM (p = 0.035) B Bo3pacre 16 JieT.

BricoTa rosioBsl (cM. TabII. 1) € 14 710 19 JIET yBe-
JIMYMBAETCS BCETO HA 0.5 CM. BHYTpPUTPYIIIIOBOMH
aHaAJINU3 C yYeTOM JIBUTATEJIbHON aKTUBHOCTHU ITOKa-
3aJI, 4TO BBICOTA roJIOBBI y JikIl ¢ B/IA B Bo3pacte
15 JjieT Ha 0.8 cM (p = 0.000) 6oJIbllle, YEM B TPYIIIIE
sur ¢ C/IA, a B Bo3pacTe 16 JIeT — MEHBIIIE HA 0.4 CM
(p = 0.004), uem B rpymie jauif ¢ CIIA.

IIpomosibHBIN pa3Mep TOJOBHI (JITHHA TOJIOBBI)
(cm. TabJ1. 1) ABJIsIETCS HAUOOJIBIIINM U COCTABJISIET B
cpenHeM 17.4—18.5 cM. JITiHA TOJIOBBI UMEET 3HAYH-
MBbIe pa3anuus ¢ yuetoM JIA B Bo3pacTe 14 JIeT: Iuna
co CIA Ha 0.4 cM (p = 0.004) UMEOT OOJBITUH
oKasareJib, ueM Jiuna ¢ B/IA.

[TomepeyHbIH pa3zmMep TOJI0BbI (IITHPHUHA TOJIOBHI)
(cM. Tab. 1) MPaKTUYECKU OAMHAKOB Y ITOIPOCTKOB
U I0HOIIIeH. /IBUTaTeIbHAsI aKTUBHOCTH HE BJIMSET HA
JAHHBIU ITIOKa3aTe b,

C y4eToM IIOJIyYeHHBIX JAHHBIX OBbLIA BBIUKC-
JIEHBI UH/IEKC U YKa3aTeJIX TOJIOBBI.

Cpennsisi BeTMUMHA TOJI0OBHOTO UHAeKca (Tabit. 2)
B I'pyIIIIe IOIPOCTKOB paBHa 78.3 + 0.3 %, 4TO yKJIa-
JIBIBAETCS B MIPOMEKYTOK OT 75 /10 80 % U COOTBET-
cTByeT Me3onedanbHOl ¢dopMme roysoBel. B 14 et
JIAaHHBIN TTOKa3aTes b paBeH 78.0 + 0.2 %, y MOpoCT-
KOB 15 JIET — Ha 1.0 ¢cM 6Goutbiie (p = 0.014), Y 16-J1eT-
HUX MO/IPOCTKOB — Ha 1.2 CM MeHbIIIe TI0 CPAaBHEHUIO
C TIpeABIIYIIUM BO3pacToM (p = 0.007).

HPA - high physical activity; MPA - moderate physical activity.

MPA have a higher value by 0.4 cm (p = 0.004) than
individuals with HPA.

Head width (Table 1) is almost the same in ado-
lescents and young men. Physical activity does not
affect this parameter.

With reference to the data obtained, the index
and head parameters were calculated.

The average value of the cephalic index (Table 2)
in the group of adolescents is 78.3 + 0.3%, which
falls within the range from 75 to 80% and corre-
sponds to the mesocephalic type of the head. At
14 years, this parameter is 78.0 + 0.2%, in 15-year-
old adolescents — 1.0 cm more (p = 0.014), in 16-year-
old adolescents — 1.2 cm less compared to the previ-
ous age (p = 0.007).

The mesocephalic head shape occurs in 50.5% of
cases (n = 282 people) of the total number of adoles-
cents studied, and is dominant in any age group: at
the age of 14 years, it is observed in 56.3% of cases, at
the age of 15 — in 45.0%, and at the age of 16 — in
51.3%. Mesocephalic individuals are characterized
by intermediate values of the altitude-longitudinal
index, average head values. Mesocephaly is included
in the characteristics of the Far Eastern and South
Asian Mongoloid races, as well as in the characteris-
tics of the White Sea-Baltic Caucasian race [16].

The brachycephalic head shape in the group of
adolescents occurs in 26.9% of cases — in 150 sub-
jects. This head shape is recorded in 24.3% of cases
at the age of 14 years, in 33.3% — at the age of 15, and
in 23.5% — at the age of 16 (Table 2).

Dolichocephaly in the group of adolescents is
observed in 22.6% of cases (in 126 people). The doli-
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Ta6siuna 2. OcHoBHbIe KedaloMeTpHUUIecKre T0Ka3aTe/ U T0LPOCTKOB U IoHowIel (%)
Table 2. Main cephalometric parameters of adolescents and young men (%)

Iogpoctku / Adolescents

IOHomu / Young men

XapaKTepHucTHKa

Ch .. 14 net 15 net 16 net 17 net 18 net 19 net
AR A 14yearsold 15yearsold 16yearsold 17yearsold 18yearsold 19 yearsold
(n=144) (n=180) (n=234) (n=217) (n=223) (n=188)
CpefiHee B rpymnme 78.3%0.3 80.6 £ 0.5 (p =0.000)
Average in the group
Tos08Hotl uHdekc (popma 2zon06b1) | Cephalic index (head shape)

M+m 78.0 0.2 79.0+0.3 77.8+0.3 84.6+0.1 78.6 £ 0.2 78.6 £0.2
p 0.014 0.007 0.000 0.000 0.978
Jonuxouedanus 19.4 21.7 25.2 7.4 11.3 (n=25) 13.3 (n=25)
Dolichocephaly

Mesonedanus 56.3 45.0 51.3 25.3 (n=55) 59.6 57.4 (n=108)
Mesocephaly

Bpaxuuedanus 24.3 333 23.5 67.3 (n=146) 289 29.3 (n=55)
Brachycephaly

BuicomHo-npodosabHblii ykazamens | Head height

M+m 714 £ 0.4 723 +0.5 71.7+0.3 799+ 1.1 729+0.3 72.6 £03
p 0.193 0.398 0.000 0.000 0.442
Huskas popma 46.5 (n=67) 34.5 40.4 (n=95) 19.7 26.9 (n=62) 29.3 (n=57)
Low shape

Cpepussa dopma 36.8 (n=53) 40.5(n=73) 46.6 (n=109) 35.8 52.5 50.8 (n =96)
Medium shape

Bricokas dopma 16.7 (n = 24) 25.0 129 (n=30) 445 20.1 (n=46) 19.8 (n=36)
High shape

BuvicomHo-wiupomubiil ykazamenas | Head width

M +m 91.2+0.5 91.4 +0.6 92.1+04 94.0 £ 0.4 92.7+0.3 92.1+0.3
p 0.823 0.151 0.001 0.022 0.231

Y3kas popma 62.5 52.2 51.1 38.6 489 42.1

Narrow shape

Cpenusisa popma 25.0 31.7 36.2 339 37.8 50.0
Medium shape

Mupokas ¢popma 12.5 16.1 12.7 27.5 13.3 7.9

Wide shape

I puMedaHHUt. p-craTUCTHYECKasdA 3HAYMMOCTb MeX/ly BO3pacTaMH.

N o t e . p - statistical significance between ages.

Me3sonedanbaas ¢popma TrojioBbl BCTpedaeTcs B
50.5 % cayuaeB (n = 282 uyes.) oT 0OOINEro umcaIa
HCCIelyeMbIX B TPYIIIIE IOJPOCTKOB U SIBJISETCS
JIOMUHUPYIOIIEH I JII0OOr0o BO3pacra BHYTPHU
TPYILIBL: B BO3pacTe 14 JieT OHa Berpedaercd B 56.3 %
cJIydaeB, B BO3pacTe 15 JIET — B 45.0 % U B BO3pacTe
16 et — B 51.3 %. Jlaa me3oredasoB xapakTepHO
IIPOMEKYTOYHOE [T0JIO}KEHHE BBICOTHO-ITPOZI0JIEHOTO
yKazareJid, ycpeJJHeHHbIe 3Ha4eHUs TOI0BEI. Me3so-
nedasys BKIIOYAETCS B XapaKTEPUCTUKY JaJIbHEBO-
CTOYHOU U 0KHOA3WaTCKOM MOHTOJIOWHBIX pac, a
TaK)Ke B XaPAKTEPUCTHKY 0eI0MOpO-6aaTHUHCKOM
€BPOIIEOU/THOH packl [16].

BpaxurnedanpHas popma rosioBsl B rpymie moji-
POCTKOB BCTpedaeTcs B 26.9 % caydaeB — y 150 HcCIe-
nyeMbIxX. JlaHHas ¢opMa rOJIOBBI PETUCTPUPYETCS B

chocephalic head shape is found in 19.4% of cases in
14-year-olds, 21.7% — in 15-year-olds, and 25.2% — in
16-year-olds (Table 2).

In the group of young men, there is a tendency
towards brachycephalization: the average cephalic
index in the group is 80.6 + 0.5%, which is 2.3%
higher than in the group of adolescents (p = 0.000).
The brachycephalic head shape is found in 67.3% of
young men at the age of 17 years, 28.9% — at the age
of 18, and 29.3% — at the age of 19. Mesocephalic
individuals prevail in the group of 18- and 19-year-
old young men and make up 59.6 and 57.4%, respec-
tively, of the total number and 25.3% at the age of
17 years. The dolichocephalic head shape is found in
7.4% of young men at the age of 17 years, 11.3% — at
the age of 18, and 13.3% — at the age of 19.
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24.3 % cirydaeB B Bo3pacTe 14 JieT, B 33.3 % — B 15 JIeT
U B 23.5 % — B Bo3pacre 16 jieT (cM. Tabur. 2).

Honuxonedanus B TPYIIe JIUI TOIPOCTKOBOTO
BO3pacTta oTMedaeTcs B 22.6 % ciyuaes (y 126 yelt.).
HonuxonedanbHasa gopMa ToJOBbI BCTpeuyaercs B
19.4 % cy4aeB y 14-JIETHUX, B 21.7 % — Y 15-JIETHUX
U B 25.2 % — y 16-JIETHUX ITOJAPOCTKOB (CM. TabJI. 2).

B rpymnne oHoOIIIEH oTMeJaeTcs TEHIEHITHA K Opa-
xunedaau3anuu: CpeqHUA TMOKa3aTeJlb T'OJOBHOTO
UH/EKca B rpyliie paBeH 80.6 + 0.5 %, uto Ha 2.3 %
OoJibllle, YeM B TPYIIIEe IOJIPOCTKOB (p = 0.000).
Bpaxurnedanpuyio GpopMmy rosoBbl UMEOT B 17 JIET
67.3 % 1oHoIIeH, B Bo3pacTe 18 jeT — 28.9 % u B
19-JIeTHEM Bo3pacTte — 29.3 %. Me3zonedasts! mpeod-
JIAIAI0T B TPYIIIIE 18- 1 19-JIETHUX IOHOIIIEH U COCTaB-
JISIIOT 59.6 U 57.4 % COOTBETCTBEHHO OT OOIIIEro
4yucsa, a B Bogpacre 17 yeT — 25.3 %. Jonuxone-
¢anpHadg Gopma rosoBbI BBIABIAETCA Y 7.4 % I0HO-
IIIed B 17-JIETHEM BO3pacTe, y 11.3 % — B 18-j1eTHEM U
vy 13.3 % — B 19-JIeTHEM BO3pacre.

BricoTa TOJIOBBI B OOJIBIIMHCTBE CJIyYaeB
(43.7 % ot ob11ero yncsia uccaeyeMbIX) onpee-
JIeHa KaK CpeJHsAsd, JIUIIb B TPYyNIle 14-JIETHUX
MOJIPOCTKOB  mpeobsamaer Hu3kasg  ¢opma
TOJIOBBI — Yy 46.5 %, a cpeiu 17-JIeTHUX IOHOIIEN
Yale BCTPEeYaroTCs JIUIAa ¢ BBICOKOU GOopMOH — y
44.5 %. Y OCTaJbHBIX HCCIEAYEMBIX BeJIUUHHA
BBICOTHO-IIPOJIOJIBHOTO yKasaTeJsisi HaXOAUTCSI B
npenesnax 70—75 %, U GOJIBIINHCTBO IIPEJCTaBU-
Tesiel B 06erX BO3PACTHBIX TPYIIIax UMEIOT CPe/l-
HI0OI0 GOPMY I'OJIOBHI.

[lupura rO7OBBI B OOJIBIINHCTBE CJIYYAEB
(49.2 % ot 0611IeTO YHCIA UCCIEAYEMbIX) OTIPeIeis-
eTcs KaK y3Kasi, B BO3pacrTe 17 U 19 JIeT — KaK Cpel-
HeAA. HauMeHbIllee Y110 TOAPOCTKOB U IOHOIIEH ¢
mupokoH rosopoi. Illupokas opma rosoBsl yare
Ha0JII0aeTCs B BO3pacre 17 JIET — B 27.5 % CJIyJaes,
peske B Bo3pacre 19 JieT — B 7.9 %.

[TapasiesbHO GBLUIO MPOBENEHO AHTPOIIOMETPH-
YecKoe UCCIeI0BAHIE ITOIPOCTKOB U IOHOIIIEH.

Jnuna Tesna (poct) ABJIseTCs OTHUM U3 HauboJiee
BKHBIX MOP(OJIOTHYECKUX IPU3HAKOB, JIEMKAIIUX B
OCHOBE TIPOTIOPIIMHM MYKCKOTO TeJIOCJIOMKEHUS.
V3BecTHO, YTO JAHHBIA IIOKA3aTeNb 3aBUCHUT OT
HAaCJIEZICTBEHHBIX (AaKTOPOB, a Takke (HaKTOPOB
BHeEIIHEeN U BHyTPeHHEeH cpejibl OpraHusma.

JlnuHa Tena 14-JEeTHUX HOJPOCTKOB COCTABUIIA
170.4 + 1.4 €M, pacrupezieieHre JaHHOTO IapaMeTpa
BHYTPU TPYNIbl H3MEHSETCS OT MUHHUMAIBHOUN
BEJIMUYUHBI 158.0 M 10 MaKCHMaJbHOH — 184.0 cm
(Tabs. 3). Ilokazaresnb BapbUPYeT B Ipeaenax 26
CM, YTO COCTaBJIAET 15.0 % OT cpeZiHero apudmeTu-
yeckoro. Kosaddunuent Bapuanuu paBeH 3.4 %.
PoCT 15-71€THUX TOPOCTKOB Ha 2.6 cM OOJIbIIIE 10

Head height in most cases (43.7% of the total
number of subjects) is defined as medium, only in
the group of 14-year-old adolescents, a low head
shape dominates — 46.5%, and among 17-year-old
young men a high head shape are more common —
44.5%. In the rest subjects, the value of the altitude-
longitudinal index is within 70—75%, and most rep-
resentatives in both age groups have a medium head
shape.

Head width in most cases (49.2% of the total
number of subjects) is defined as narrow, at the age
of 17 and 19 years — as medium. The minimal num-
ber of adolescents and young men had a wide head.
The wide head shape is more often observed at the
age of 17 years — in 27.5% of cases, less often at the
age of 19 — in 7.9%.

Simultaneously, it was performed an anthropo-
metric study of adolescents and young men.

Body height is one of the most important mor-
phological features underlying the proportions
of male physique. It is known that this parameter
depends on hereditary factors, as well as factors
of external and internal environments of
the body.

The body height of 14-year-old adolescents was
170.4 + 1.4 cm, the distribution of this parameter
within the group varies from a minimum value of
158.0 ¢cm to a maximum of 184.0 cm (Table 3). The
parameter varies within 26 cm, which is 15.0% of the
arithmetic mean. The coefficient of variation is 3.4%.
The height of 15-year-old adolescents is 2.6 cm more
than of the previous age (p = 0.000). At 16 years old,
the average height of adolescents was 177.0 + 0.7 cm.
The difference with the previous age is 4.0 cm
(p = 0.000) (Table 4). The height of 17- and 18-year-
old youths is almost the same — 176.0 + 0.4 and
175.2 + 0.4 cm, respectively (p = 0.059), the range
was 29 cm. The minimal height at this age is
160.0 cm, the maximal — 188 cm. Young men aged 19
were significantly taller than 18-year-olds -
178.8 + 0.4 cm, the difference with the previous age
was 3.6 cm (p = 0.000).

The analysis of the groups (Table 3) showed that
at 15 years of age there was a tendency for increased
body height in adolescents with HPA compared to
MPA (173.8 £ 0.6 cm vs. 172.8 £+ 0.7 cm). At 16 years
of age, the body height of individuals with HPA
exceeded by 1.01% (2.2 ¢cm) that of individuals with
MPA (178.1 + 0.5 cm vs. 175.9 £ 0.5 cm (p = 0.002)).
The analysis of body height in young men revealed
that 18- and 19-year-old individuals with HPA were
shorter than their peers with MPA (174.3 + 0.2 cm
vs. 176.0 + 0.5 cm, p = 0.001 and 176.8 + 0.7 cm vs.
178.8 + 0.6 cm, respectively).
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Ta6una 3. BaxxHeH e aHTPONIOMeTPUIECKH e TI0Ka3aTe M TPYIIIbI TOJPOCTKOB U IOHOIIEH C yYeTOM JIBUraTebHOH
aKTUBHOCTH

Table 3. The main anthropometric parameters of the group of adolescents and young men taking into account physical
activity

JIBHraTeIbHAs AKTHBHOCTD JnuHa tesna, cM / Body height, cm Macca teia, kr / Body weight, kg
Physical activity M SD m M SD m

14 nem / 14 years old
Cpennee / Average 170.4 - 1.4 63.8 - 0.8
Onomu ¢ BJA (n = 60)
Individuals with HPA (n = 60) 170.3 58 0.7 64.1 108 L4
Onomwu ¢ CJ1A (n = 84)
Individuals with MPA (n = 84) 1706 68 13 641 12.2 13
p 0.762 0.978

15 .1em /15 years old
Cpennee / Average 173.0 - 0.8 66.0 - 1.1
OHomu ¢ BJIA (n = 86)
Individuals with HPA (n = 86) 173.8 55 0.6 67.5 164 18
IOnomwu ¢ CZIA (n = 94)
Individuals with MPA (n = 94) 1728 68 0.7 651 148 L5
p 0.280 0.371

16 1em / 16 years old
Cpennee / Average 177.0 - 0.7 68,7 - 0.8
tOnomwm ¢ BJIA (n = 95)
Individuals with HPA (n = 95) 1781 55 05 745 101 09
fOnomuc CJA (n = 139)
Individuals with MPA (n = 139) 1759 64 0.5 63.0 113 0.9
p 0.002 0.000

17 nem / 17 years old
Cpennee / Average 176.0 - 0.4 68.5 - 1.0
IOHowmu ¢ BJA (n=77) 176.4 5.6 0.6 70.3 11.9 1.4
Individuals with HPA (n = 77)
HOnowu ¢ CZIA (n = 140) 176.1 6.2 0.5 67.9 10.0 0.8
Individuals with MPA (n = 140)
p 0.701 0.138

18 nem / 18 years old
CpenHee / Average 175.2 - 0.4 69.1 - 0.7
IOnomuc BJA (n =95) 174.3 7.0 0.2 74.1 11.5 1.2
Individuals with HPA (n = 95)
FOHomwu ¢ CJIA (n = 128) 176.0 6.2 0.5 65.7 8.7 0.8
Individuals with MPA (n = 128)
p 0.001 0.000

19 nem / 19 years old
CpenHee / Average 178.8 - 0.4 72.7 - 0.7
IOHowmu ¢ BJA (n = 80) 176.8 6.4 0.7 69.0 8.3 0.9
Individuals with HPA (n = 80)
Onomu ¢ CZ1A (n = 108) 178.6 6.4 0.6 76.1 12.2 1.2
Individuals with MPA (n = 108)
p 0.000 0.000

[Ipumevyanue.SD - crangapTHoe oTkJoHeHue; C/IA - cpeiHsAsA ABUraTesbHasd aKTUBHOCTb; BJIA - BbIcOKas ABUraTesbHas
aKTHUBHOCTb.
p — CTaTUCTUYecKas 3HaYMMOCTb MeXy noapoctkamu ¢ CJIA u BJA.

N o t e s : SD - standard deviation; MPA - moderate physical activity; HPA - high physical activity.
p - statistical significance between adolescents with MPA and HPA.
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CPaBHEHUIO C IPEABIAYIIM BO3pacToM (p = 0.000).
B 16 ser cpegHWH pOCT IOAPOCTKOB COCTaBUJI
177.0 £ 0.7 cM. Pa3HuIa ¢ mpeapIAyIIuM Bo3pac-
TOM — 4.0 cM (p = 0.000) (tabiu. 4). Poct 17- u
18-JIeTHUX IOHONIEH IPAKTUYECKH OJIHHAKOB —
176.0 £+ 0.4 U 175.2 = 0.4 CM COOTBETCTBEHHO
(p = 0.059), pa3dmax coctaBwiI 29 ¢cM. MUHUMAJIb-
HBIH POCT B IAaHHOM BO3pacTe paBeH 160.0 M, MaK-
cuMaJIbHBINA — 188 cM. MoJ1oibie JII0IN 19 JIET OKa-
3aJIMCh  3HAUMTEJbHO  BbINIE  18-JI€THUX  —
178.8 + 0.4 cM, pa3HUIIA C TPEABIAYIITUM BO3PAaCTOM
cocraBuia 3.6 cM (p = 0.000).

BuyTpurpymnmoBoit aHaimus (cM. TabJy. 3) IMOKa-
3aJ1, YTO B 15 JIET IPOCJIEIKUBAETCS TEH/IEHITHS K YBE-
JIMYEHUIO JIUTUHBI TeJla y MoAPOoCTKOB ¢ BJIA 1o cpaB-
HeHuto ¢ C/TA (173.8 £ 0.6 cm TpoTuB 172.8 + 0.7 cM).
B 16-y1eTHEM Bo3pacTe AjIMHA Tejia HoIed ¢ BJIA
6oJpie Ha 1.01 % (2.2 ¢M), YeM y UX CBEPCTHUKOB C
CIJA (178.1 + 0.5 cM HpOTHUB 175.9 + 0.5 CM
(p = 0.002)). AHaIN3 AJIUHBI TeJIa IOHOIIIEH BhISIBUI,
uro simna ¢ B/IA 18 u 19 jieT HUXKe CBOUX CBEPCTHU-
koB co C/IA (174.3 + 0.2 ¢M mpoTuB 176.0 + 0.5 cM,
p = 0.001 u 176.8 £ 0.7 cM npoTuB 178.8 £ 0.6 cM
COOTBETCTBEHHO).

IToxaszaTesp Macchl Tejaa SIBJIAETCSI OJHUM U3
OCHOBHBIX MIPHU U3yYeHUU PU3UIECKOTO PA3BUTHUS
YeJIOBEKa, TOHKO pearupymIlluM Ha CIBUTU B
COCTOSTHUHU 3JIOPOBbS. BennuynHA 3TOTO IOKasa-
TeJIsl UCIIOJIb3YeTCs B MH/IEKCHOU OIleHKe (pu3uue-
CKOTO Pa3BUTHS 4Yallle [JAPYTUX OCTaJbHBIX.
M3BecTHO, YTO Macca Teja 3aBHCHUT OT I[€JI0r0
psza GpakTOpoOB: MUTAHHUS, KOJTUYECTBA MOTPEOISI-
eMBIX KaJIOpWUH, JIBUTATEJIbHOU aKTUBHOCTH, T'€0-
rpadUYeCKUX U KIIMMaTHUECKUX YCIIOBUH, a TAKIKE
TOPMOHAJILHOTO ()OHA W HEPBHO-IICHXUUYECKOTO
COCTOSIHUSI WHAUBU/IA.

Macca Tesia B 14 jietT cocraBuia 63.8 + 0.8 kr (cm.
TabJ1. 3), 3HAUUMBIX pasjInuuii ¢ yuetom JIA B AaH-
HOM BO3pacTe He BbISBIIEHO (64.1 + 1.4 ¥ 61.4 + 1.3 KT
COOTBETCTBEHHO, p = 0.932). IlogpocTku 15 Jjer
WMEIT TEeHJEHITUI0 K YBEJIMYEHUI0 MaccChl Tejia B
cpeHeM Ha 2.45 KT (66.0 + 1.1 KT, p = 0.108). Macca
Testa siull ¢ B/IA janHOrO Bo3pacra MeHblIle B CPaB-
HEHUU C TPeAbIAYIUM Bo3pacTtoMm (67.5 + 1.8 Kr
IIPOTHB 64.1 + 1.4 KT, p = 0.004). TeHneHIUA K yBE-
JIMYEHUI0 MacChl TeJjla coXpaHsieTcs U B 16 jiet. Cpe/i-
HUH Bec MOJIPOCTKOB B 16 JjieT cocTaBui 68.7 + 0.8 KT,
npubaBKa IO CPAaBHEHWIO C MPEABIIYIINM BO3pac-
TOM paBHa 2.7 KT (p = 0.050). Macca Teyia MOJIObIX
sofied ¢ BJIA maHHOTO BOo3pacTa 3HAYUTEIbHO BHIIIIE
110 CPAaBHEHWIO C WX 15-JIETHUMU CBEPCTHUKAMU:
rojiuuHasl MpubaBKa B JJAHHOM BO3pAacTe COCTaBHJIA
7.0 KT ¥ CPeTHsIsA Macca Tejia 16-JIeTHUX MTOPOCTKOB
¢ BJIA crana paBHa 74.5 + 0.8 Xr (p = 0.000).

Body weight is one of the main parameters of the
physical development of a person that responds sen-
sitively to changes in the physical condition of
humans. The value of this parameter is used in the
assessment of physical development more often than
others. It is known that body weight depends on a
number of factors: nutrition, calorie intake, physical
activity, geographical and climatic conditions, as
well as an endocrine profile and neuropsychic status
of an individual.

The body weight at 14 years was 63.8 + 0.8 kg
(Table 3); no significant differences taking into
account PA at this age were found (64.1 + 1.4 and
61.4 + 1.3 kg, respectively, p = 0.932). Adolescents
aged 15 years have a tendency to an increased body
weight by an average of 2.45 kg (66.0 + 1.1 kg,
p = 0.108). The body weight of individuals with
HPA at this age is less in comparison with the pre-
vious age (67.5 + 1.8 kg vs. 64.1 £ 1.4 kg, p = 0.004).
The tendency to an increased body weight persists
at 16 years. The average body weight of adoles-
cents at 16 years was 68.7 + 0.8 kg; an increase in
comparison with the previous age is 2.7 kg
(p = 0.050). The body weight of young men with
HPA at this age is significantly higher compared to
their 15-year-old mates: an annual increase at this
age was 7.0 kg and the average body weight of
16-year-old adolescents with HPA was 74.5 + 0.8 kg
(p = 0.000).

The data obtained indicate that body weight
turned out to be a highly variable parameter, i.e. the
body weight of some adolescents can be almost three
times that of others, and also has the highest coeffi-
cient of variation (V = 20.3%).

Body weight has a strong correlation with
almost all circumferential measurements, but
most strong — with hip (0.99) and waist (0.92) cir-
cumferences, which indicates that fat plays the
greatest role in the parameter. The most stable
parameter with the lowest coefficient of variation
was body height (V = 3.5%). The remaining param-
eters are distributed between body weight and
body height.

The body weight of 17-year-old young men was
68.8 + 1.0 kg; no significant differences were found
between the group of individuals with HPA and MPA
at this age (p = 0.138) (Table 3), but a tendency
towards an increase in this parameter in young men
with HPA at the age of 18 is: their average body
weight was 69.1 + 0.7 kg; individuals with HPA at
this age are heavier significantly than their peers
with MPA (p = 0.000), the difference was 8.4 kg. The
opposite situation is observed at the age of 19 years
since the majority of young men with HPA (47.4%)
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Ta6.iuna 4. KoandyecTBeHHOE COOTHOLIEHKE TOAPOCTKOB U I0HOIIEH ¢ yueToM comaToTuna (% (n))
Table 4. Quantitative ratio of adolescents and young men taking into account somatotype (% (n))

IogpocTku (MpunucHasi BoeHHasi Komuccusa) lOHomu (BoeHHasi BpaueGHas KOMHCCHS)

Adolescents (draft registration commission) Young men (draft medical commission)

ComaToTHI

St 14 net 15 set 16 aet 17 net 18 net 19 net
14yearsold 15yearsold 16yearsold 17 yearsold 18yearsold 19 years old

Actenuku (MII 6osee 35)  48.3 (70) 46.6 (83) 40.5 (95) 30.7 (67) 35.6 (80) 5.26 (10)

Ectomorphs

(PI more than 35)

HopmocTeHukH 28.3 (41) 24.2 (43) 34.0 (80) 46.33 (98) 35.6 (80) 50.0 (94)

(MIT ot 10-35)

Mesomorhs (PI 10-35)

[unepcTeHUKH 23.4(34) 29.2 (52) 25.5 (60) 46.8 (50) 28.7 (64) 44.7 (85)

(MII meHnee 10)

Endomorphs

(PIless than 10)

pumedanue. Ull-ungekcllunpe.
o t e. PI-Pignetindex.

|
N

[TonyueHHBIE TaHHBIE CBUJIETEBCTBYIOT O TOM,
YTO Macca TeJla 0Kas3ajach CHUJIBHO BapbUPYIOIIUM
MPU3HAKOM, T.e. Macca TeJla OJIHUX IIOJPOCTKOB
MOJKET MPAKTHYECKH BTPOE IMPEBBINIATh TAKOBYIO Y
IPYTHX, a TAK)KE IMEET CAMBIH BBICOKHUI KO3(pDuIu-
enT Bapuanuu (V = 20.3 %).

Macca Tesia ©UMeeT CHIbHYI0 KOPPEJISIIUIO ITPaK-
THUYECKH CO BCeMU OOXBAaTHBIMU pa3MepaMH, HO
CUJIbHEE Bcero — ¢ obxBaTom Gezep (0.99) U Tamuu
(0.92), 4TO CBU/IETEIBCTBYET O TOM, UTO HAUOOJIb-
IIyI0 pOJIb B IOKa3aTejie UMEET KUPOBOH KOMIIO-
HeHT. CaMbIM CTAOWJIBHBIM IPU3HAKOM C CaMbIM
HUBKUM KO3(POUIMEHTOM BapHalid OKa3ajiach
qunHa Tena (V = 3.5 %). OcranbHble IPU3HAKU pac-
IIpeJieJIEHbl MEXK/Iy MacCOX U JUTMHOU TeJla.

Macca Tesia 17-J€THUX IOHOINEH COCTaBUJA
68.8 + 1.0 KT, 3BHAYNMBIX PA3THINN MEKAY IPYIIION
aun ¢ BIA u C/IA B JaHHOM BO3pacTe He BbISIBJIEHO
(p = 0.138) (cm. Taba. 3), HO 3aMeTHA TEHAEHIHUA K
VBEJIMYEHUIO TAKOBOH y 1oHOIIEH ¢ B/IA B Bo3pacre
18 JeT: WX CpemHAS Macca TeJla COCTaBHJIA
69.1 £+ 0.7 kT, iunia ¢ B/IA manHoro Bo3pacra 3Hauu-
TeJIbHO TsKejlee CBOUX cBepcTHUKOB ¢ CIIA
(p = 0.000), pazuuna cocraBwia 8.4 kr. O6paTHas
cuTyarusi HabJII0TaeTcsl B BO3pacTe 19 JIET, TaK Kak
OoJtbLIMHCTBO I0HOMIEH ¢ BIIA (47.4 %) 3annmaliorcs
KHUKOOKCMHIrOM U Kapars. CpemHsas Macca TeJsa
19-JIETHUX IOHOIIIEH paBHA 72.7 + 0.7 Kr. Mosiosbie
monu ¢ CJA uMelT cpegHIOID Maccy Tesa
76.1 + 1.2 KT, jtuna ¢ BIIA — 69.0 + 0.9 Xt (p = 0.454).

[Ipu aHanu3e comMaTtoTUMUpOBaHusA (Taba. 4)
BBISIBJIEHO, UTO ACTEHUKOB OOJIBIIIE BCETO B TPYIIIE
14-JIETHUX TOJPOCTKOB. B Kax70M MOC/IeayIoneM
BO3pacTe MPOIEHT MOJIOBIX JIIO/IEH C TAKUM TUIIOM
TEJIOCIOKEHHUSI YMEHbBIIIAeTCs: Ha 1.7 % y 15-JIETHUX,

are engaged in kickboxing and karate. The average
body weight of 19-year-old young men is 72.7 + 0.7kg.
Young men with MPA had an average body weight of
76.1 + 1.2 kg, while those with HPA — 69.0 + 0.9 kg
(p = 0.454).

When analyzing somatotyping (Table 4), it was
found that ectomorphs were most numerous in the
group of 14-year-old adolescents. At each subsequent
age, the percentage of young people with this somato-
type decreases: by 1.7% in 15-year-olds, by 8.3% in
16-year-olds; the lowest percentage of ectomorphs
was in the group of 19-year-olds; the difference with
the group of 14-year-olds was 43.6%.

CONCLUSION

The adolescent males are ectomorphs with a
mesocephalic type of head shape, narrow, medium
height head. However, at the age of 14 years, a low
head dominates. In 17-year-old young men, brachy-
cephalization is observed, simultaneously with a ten-
dency toward endomorphic somatotype, but the
head shape remains narrow. In 18-year-old young
men, mesomorphic and ectomorphic somatotypes
with a mesocephalic, narrow head of medium height
are dominant. In the group of 19-year-olds, meso-
morphic and endomorphic somatotypes with a
mesocephalic, medium height and width head domi-
nate. At the age of 14 and 16 years, an increase in
head circumference was found in individuals with
moderate physical activity compared to individuals
with high physical activity.
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Ha 8.3 % y 16-71eTHUX, HAUMEHbBIITUN TPOIIEHT acTe-
HUKOB B IPYIIIIE IOHONIEH 19 JIET; pA3HUIIA C TPYIIIION
14-JI€THUX cOCTaBmIa 43.6 %.

3AK/IIOYEHUE

JIuna My’KCKOTO I10JIa TIOAPOCTKOBOTO BO3pAacTa
ABJIAIOTCA aCTeHUKaMH ¢ Me3oledalbHOU, Y3KOH,
cpenHel Mo BbIcOTe Tos0BOU. OIHAKO B BO3pacTe
14 JIeT J[OMUHUpYyeT Hu3Kasd ¢GopMa TOJIOBBL
¥ 17-neTHUX 10HOIIEN HAGJIIO/IaeTCs Ipollecc Opaxu-
nedan3anuy, IapajuIeIbHO C TEH/IEHITUEN K THIIED-
CTEHUUYECKOMY COMATOTHILY, O/THaKO ¢hopMa roJIoBbI
ocraetcs y3koi. Y 18-JIeTHUX I0HOIIIEeH TpeobIaaio-
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UM STBJISIETCS HODMOCTEHUYECKUU U aCTEHNYECKUHI
COMAaTOTHUIIBI ¢ Me301edaJbHOH, y3KOH TOJOBOU
CpelHel BBICOTBHL. B rpymme 19-JeTHUX mpeoba-
JIalOT JIMI[a HOPMOCTEHHUYECKOTO W THIIEPCTeHUYe-
CKOTO COMaToTHIIa ¢ Me3oredanbHou (GopMOH,
CpeZiHel BBICOTHI U IIIUPUHBI TOJIOBOH. B Bo3pacTe 14
U 16 JIET BBISIBUJIN YBEJIMUEHNE OKPY>KHOCTH TOJIOBBI
y JIWI[ CO CPETHEH JBUTATEJIbHON aKTHUBHOCTHIO IIO
CPaBHEHUIO C JIUI]AMH C BBICOKOM JABUTATEIHHOU
AKTHUBHOCTBIO.

KoHdukT HHTEpECcoB. ABTODHI 3asABJIAIOT 00
OTCYTCTBUU KOH(PJINKTA HHTEPECOB.
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