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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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2. Size of the article, including index and resume in English, Russian and Georgian languages must
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3. Submitted material must include a coverage of a topical subject, research methods, results,
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articles. Tables and graphs must be headed.
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mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
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the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

This study aimed to identify the predominant somatotypes
among Armenian ethnic girls aged 16-20 and to evaluate
correlations between excess weight, somatotype, and
morphometric alterations in the feet, lower limbs, and spine.
Somatotypes were classified according to Chernorutsky’s
system (types A, H, I, O, T, and X). The study included Armenian
ethnic 30 girls representing A, H, O, and X somatotypes.

A significant correlation was observed between somatotype
(particularly when compounded by excess weight) and
morphometric deviations in the feet, lower limbs, and spinal
curvature.

Key words. Body weight, body's biomechanics, excess
weight, foot structure, morphometry of the feet, somatotype,
deformation of the feet and legs, curvature of the spine.

Introduction.

Foot pathology is among the most frequent reasons for medical
consultation, as even minor structural alterations can disrupt
the intricate kinematic chain of the musculoskeletal system, a
system dependent on the synchronized interaction of muscles,
bones, and joints. Deformities and functional impairments
contribute to musculoskeletal dysfunction, affecting the knees,
spine, and other structures [1,2]. Furthermore, distorted sensory
input from foot mechanoreceptors leads to muscle dystonia, the
development of pathological movement patterns, and ultimately,
pain syndromes due to compensatory overload in proximal
musculoskeletal segments. Consequently, morphofunctional
assessment and corrective interventions for foot disorders are
essential for preventing and managing broader musculoskeletal
pathologies [3]. Sex is a primary determinant of an organism’s
physical characteristics. The motor function of the female
body differs from that of the male not only quantitatively but
also qualitatively, largely due to the female body’s central
biological role in reproduction. A key distinction lies in
the female neuroendocrine system, which governs cyclical
menstrual function—a process that exerts systemic effects on
both the entire organism and specific organs [2]. Structurally,
sexual dimorphism is pronounced. The female skeleton is, on
average, 7% shorter and 8% narrower than the male skeleton,
with notable differences in proportional ratios (e.g., shorter
torsos and legs) [4]. In addition, women have a lower center of
gravity than men, enhancing their ability to maintain balance.
In sports such as mountaineering, dance, and gymnastics, this
anatomical trait, along with greater flexibility, shorter limb
proportions, and a higher strength-to-body mass ratio, provides
women with distinct advantages. Physiologically, women
demonstrate 30-50% lower muscle strength than men, with
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the disparity most marked in the upper body (40% weaker)
[2,4]. This aligns with their reduced muscle mass, higher body
fat percentage, and shorter skeletal levers compared to males
[4-7]. There are no inherent structural differences between
male and female muscle tissue. Women can achieve the same
relative muscle strength per unit cross-sectional area as men
and exhibit comparable relative gains in strength with training
[8,9]. However, sexual dimorphism in muscle development
arises primarily from hormonal differences. Testosterone,
which is significantly higher in men, promotes greater muscle
hypertrophy in response to strength training. Consequently,
men typically have about 20 kg more muscle mass than women
on average [2,4]. The body contains two primary fat types:
essential fat (stored in organs and muscles; 12% in women
vs. 3% in men) and subcutaneous fat stored beneath the skin.
Women have higher percentages of both fat types, with average
total body fat ranging from 20-24% compared to men's 10-15%
[5]. Subcutaneous fat distribution also differs sexually, with
women's gluteal adipocytes being five times larger than men's
due to having twice as many lipogenic (fat-producing) enzymes
and half as many lipolytic enzymes [5]. Metabolically, men burn
approximately 30% more calories daily than women during
both exercise (30% greater caloric expenditure) and rest (200+
additional calories burned nightly) due to muscle tissue's higher
metabolic activity [4]. Age-related changes further highlight
sexual dimorphism: men maintain stable testosterone levels
that preserve smaller adipocytes and slower muscle loss, while
women experience a 75% estrogen decline between ages 35-55,
accelerating sarcopenia (muscle loss) and shifting fat deposition
patterns [4]. Hormonal influences drive distinct fat deposition
patterns in women, with accumulation occurring preferentially
in the waist, abdomen, buttocks, thighs, and breasts [2,4]. It is
believed that women tend to lose abdominal fat more readily
than men, whereas fat reduction in the hip area proves more
challenging. This physiological pattern reflects an evolutionary
adaptation where women's hips serve as a specialized energy
reserve, particularly during pregnancy. Biologists classify the
adipose tissue deposited in the upper thighs and buttocks as
'essential fat. The body preferentially metabolizes upper-body
fat stores before utilizing lower-body reserves, explaining
the greater difficulty in reducing lower-body fat. Targeted
exercise regimens, however, can effectively address this fat
distribution pattern. Women exhibit greater susceptibility to
weight fluctuations, particularly during perimenopause or with
decreased physical activity. Consequently, elevated body fat
percentages represent a normal physiological characteristic
in females [2,4]. Regarding strength development, women's
relative strength (normalized to body size) approaches or in
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thigh muscles exceeds men's, despite lower absolute strength
measurements [2,10]. Prepubertal children (ages 12-14) show
negligible sex differences in maximal voluntary strength, while
adult women exhibit comparable total muscle strength but
reduced arm/torso strength due to shorter skeletal levers and
lower center of mass [2,10,11].

Study Objective.

This study aimed to identify patterns of individual and
combined anatomical changes in foot shape [10] and size [12], as
well as the relationship between foot shape and anatomical types
of the lower limbs [13,14] within the same anatomical structure
[15] in 16- to 20-year-old girls of the Armenian ethnic group.
The study also aimed to determine the presence of similar body
structures among 16- to 20-year-old girls of the Armenian ethnic
group, to identify individual morphometric changes in the feet,
and to study individual changes in the morphometric parameters
of the lower limbs. Finally, the study sought to establish the
relationship between individual morphometric changes in the
feet and changes in the morphometric parameters of the lower
limbs, influenced by excess body mass characteristic of the
studied ethnic group [16].

Materials and Methods.

The study involved 30 Armenian girls aged 16-20 years
with excess body weight, selected based on predefined
anthropometric criteria. The age range was determined in
accordance with standardized classifications of age-related
morphology, physiology, and biochemistry. Assessment and
classification tools included multiple approaches, beginning
with constitutional body type -classification according to
Chernorutsky's method [1]. This classification divides
somatotypes into three main groups (ectomorph, mesomorph,
endomorph) with six subcategories (A, H, I, O, T, X) [1],
determined through anthropometric measurements of the body
and lower limbs. The six structural subcategories are defined
as: A-typical structure, H-typical structure, I-typical structure,
O-typical structure, T-typical structure, and X-typical structure
[1]. Excess weight determination was calculated using the
Broca-Brucksch Index [16], where normal weight equals height
in cm minus 100 (for 155-164 cm), 105 (165-174 cm), or 110
(>175 cm), with ideal weight defined as normal weight minus
10% and excess weight as normal weight plus 10%.

Foot morphometry was performed using plantography, with
anthropometric measurements [6] determining the following
parameters: 1) foot length, 2) oblique foot width, 3) vertical
arch height, 4) foot shape (Egyptian, Greek, rectangular), 5)
Fick's angle, 6) Chopart's joint angle, 7) heel position angle, 8)
ankle angle, and 9) heel angle [7].

Results and Discussion.

The study revealed several key findings regarding somatotype
determination and its biomechanical effects among 16-20-year-
old girls of the Armenian ethnic group. Analysis using
Chernorutsky’s classification [1] showed that the dominant
constitutional body types in this group were A, H, O, and
X, with all participants exhibiting excess body weight and
fat distribution patterns corresponding to their specific
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somatotype. The study found that all four structural types
displayed individual morphometric foot changes, including
deformities typical of each type. These changes affected both
the longitudinal and transverse geometry of the arch, as well
as angular parameters such as the Fick angle and heel bone
alignment [7]. Additionally, these foot deformities were
accompanied by noticeable adaptations in the lower limbs and
spine. Excess weight directly correlated with structural changes
in the alignment of the femur and tibia, as well as altered joint
loading patterns, which subsequently influenced pelvic tilt and
spinal curvature. This suggests a cascading biomechanical effect
throughout the kinetic chain. Importantly, the study identified
weight-dependent morphological connections, demonstrating
a direct relationship between foot deformities and lower limb
misalignments. These issues were progressively exacerbated
by obesity across all somatotypes, indicating that universal
mechanisms of adaptation to weight load operate independently
of constitutional body type. Collectively, these findings
highlight how excess weight triggers systemic biomechanical
adaptations, progressing from the feet upward through the
musculoskeletal system.

Conclusion.

The study confirmed our hypothesis that obesity, which is
prevalent in the Armenian ethnic group, induces consistent
morphometric foot changes. These foot alterations subsequently
lead to proportional morphological adaptations throughout
the lower limbs, pelvis and spine, resulting in distinctive
biomechanical and structural modifications. In our future
research, we plan to explore how these changes develop and
manifest. Further studies will focus on quantitatively assessing
the temporal progression of these adaptations and evaluating
their clinical implications, particularly regarding gait asymmetry
and joint degeneration. The research is ongoing.
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OPEJIEJIEHUE XAPAKTEPHBIX MW3MEHEHHUN
MOP®OMETPUUYECKHUX MMAPAMETPOB CTOII
Y JEBYHIEK APMSIHCKOM DTHHMYECKOM

OPUHAJJEXHOCTU C U3BBITOYHBIM BECOM,
OJITHOI'O COMATOTHIIA U BO3PACTHOM I'PYIIIIBI

He6oroba K.A'; Mxkprusn JLK?,  Kapanersn
AT, CuMoHSIH K.B'%, Janunenssn M.A!
"HUuemumym pusuonocuu um. JLA. Opberu HAH PA, 0028,
Epesan, Apmenus.

’I'ocyoapcmeeHHbitl uHCMumym Qusudeckol Kyibmypsl U
cnopma Apmenuu, 0070, Epesan, Apmenus.

KaioueBble caoBa: Macca Tena, OWOMexaHMKa Teda,
JIMIIHAN BEC, CTPOCHUE CTOIIbI, MOP(HOMETPHS CTOII, COMATHII,
nedopmanust cTon 1 HOT, ICKPUBJIEHHS ITO3BOHOYHHKA.

Ilepen wamm cTosutla  3amaya  BBIABUTH  Haumboliee
pacnpocTpaHeHHbIE  COMATOTUIBI  JeBymiek 16-20  jer
apMSIHCKOM 3THUYECKOM TpyNmbl, a B COYETAHUH C JHUIIHUM
BECOM BBISIBUTH KOPPEISIUOHHYIO CBSI3b MEXAY HAPYIICHUSIMU
MOP(OMETPUH CTON U HIKHUX KOHEUHOCTEH.

Hcnonp3oBanacek winaccudpukaims M.B.UepHopyikoro, mo
KOTOpO#l BBIIEAIOT IIecTh ycinoBHbIX TumoB A,H,LO,T,X.
B wuccnenoBanum 3ageiicrBoBaHbl 30 AeByIIeK apMsSHCKOU
STHUYECKOHN Tpymnnsl ¢ xapakrepHeiMu A,H,0,X comarunamu.
brina BeIsIBIEHA KOPPENMSUUBHHAS CBSI3b MEXKAY COMATOTUIIOM,
yCYyryOJICHHBIM ~JIMIIHAM BECOM M MopdoMeTpuuecKuM
U3MEHEHHEM CTOIl M HIKHHMX KOHEUHOCTEH, HCKPEBICHHEM
MIO3BOHOYHUKA.
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