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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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 

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 

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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Перед нами стояла задача выявить наиболее 
распространенные соматотипы девушек 16-20 лет 
армянской этнической группы, а в сочетании с лишним 
весом выявить корреляционную связь между нарушениями 
морфометрии стоп и нижних конечностей.

Использовалась классификация М.В.Черноруцкого, по 
которой выделяют шесть условных типов A,H,I,O,T,X. 
В исследовании задействованы 30 девушек армянской 
этнической группы с характерными A,H,O,X соматипами. 
Была выявлена корреляцивнная связь между соматотипом, 
усугубленным лишним весом и морфометрическим 
изменением стоп и нижних конечностей, искревлением 
позвоночника.
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