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XypHan. 2025. Ne 10(56) 2025. C. 2882

32idHo Haka3y Minicmepcmea oceimu i Hayku YkpaiHu eid 27.09.2021 Ne 1017
’ XypHany npuceoeHo kamezopito "b" i3 ncuxonoaii ma nedazoziku

3eidHo Haka3y MiHicmepcmea oceimu i Hayku YKkpaiHu eid 27.04.2023
Ne 491 xypHany npuceoeHo kamezopiro "B" i3 meduyuHu: cneyianbHicms 222

Pexomendoearo do sudasHuumea lpesudicr epomadcekol Haykoeof opaaHizay il
«Bceykpaitceka Acambnes dokmopie Hayk 2 GepagHO20 ynpaeninHa» (PiweHns eid 16.10.2025, Ne 7/10-25)

XKypHan subaemecs 3a nidmpumku KHIT "KninidHa nikapaa No15 [Todinbcexoeo patoHy m.Kuesa', Lienmpy diemonoaii Hamanii
KanuHoeceKoi.

XypHan 3acHogaHull 3 MEmoi0 PO38UMKY Hayk08020 NomeHujany ma peanizauji
. Kkpawux mpaduuyii nayku 8 YkpaiHi, 3a kopdoHom. XKypHarn 8UCSImI0e iCmopiro, Meopir,
MeXxaHiamu (OPMYyBaHHs Ma YHKUIOHY8EHHS, @, MaKOX, IHHOBAUIUHI NUMaHHS PO38UMKY

meduyuHu, ncuxosozii, nedazoziku ma. BudaHHs po3paxosaro Ha HayKosuis, suxknadavis, nedazoeig-npakmukie, npedcmagHukig opaanie depxasHoi snadu ma

micyes020 camospadysanHs, 3000ysavie suLLOl 0ceimu, 2poMadCLKO-NONIMuYHUX Jisdis.
JypHan BkN0MEHO A0 MbkHapogHoT HaykomeTpu4HoT 6aan Index Copernicus (IC), Research Bible, MixHapoaHoT nowykosoi cuctemmn Google Scholar,

[onoea pedakuitHoi koneail:

XykoBa IpuHa
Biraniiena

KaHau4aT Hayk 3 AepXaBHOro ynpasniHHS, AoueHT, flaypeat npemii MpeangeHTa
Ykpainu ans monoamx B4eHux, Jlaypeat npemii BepxosHoi Pagu Ykpaitu Monogmnm
yyeHum, aupektop BugaBHuuoi rpynn  «HaykoBi nepcnekTMBMY, AWMPEKTOP
rpOMafCHKOi HaykoBOi opraHisauii «BceykpaiHcbka acambnes AOKTOPIB Hayk 3
AepxaBHoro ynpasniHHsy» (Kuig, YkpaiHa)

[onoeHuil pedakmop: YepHyxa Hadis Mukonaiena — nokTop nefaroriyHmX Hayk, npocecop, npodecop kacdenpu

collianbHoi peabiniTayii Ta coyiansHoi negarorikn KniBCbkOro HawioHansHoro yHisepeuteTy imeHi Tapaca Lesdyenka (KuiB,
Ykpaina).

3acTynHuk ronoeHoro pegakropa: TopaHuk [HHa IBaHiBHa - LOKTOP MeLMYHMX HayK, CTapLUMIA HayKOBMI CRIBPOBITHHUK,

MpOBIAHWIA HaykoBWiA cTiiBpobiTHUK nabopaTopii BipycHWX iHdekwin JepxasHoi yctaHosw «IHCTUTYT MikpoGionoril Ta iMyHororii iMeHi
.. MeyHvkoBa HaujoRaneHoi akagemit MegudHux Hayk Ykpaiduy (Xapkis, Ykpaina),

3acTynHuk ronosHoro pepaktopa: CigaHiv IpuHa IeoHigiBHa — foKTop negarorivyHux Hayk, npodecop, 3aBimysad

kacbepu neparorikv, agMiHICTpyBaHHs i cnewjianbHoi 0cBiTM HaB4arkeHo-HayKkoBOro iHCTUTYTY MeHeKMEHTY Ta neuxonorii O3B0
«YHiBepcuTeT MeHemxMeHTy ocBiTUy HAMH Ykpainu (Kuis, YkpaiHa);

3acTynHUK ronoBHoro pepakropa: Xykoscbkuin Bacune MukonaihoBuy — fokTop nefarorivHux Hayk, npodecop,

npodhecop KatheApy aHrnincskoi MoBK HatjoHansHoro yHisepeuteTy "OcTposbka akagemia” (PisHe, Ykpainra).

PedakuiliHa konezia:

Babora Ipuna KoctanTuHiEna - TOKTOP MEOHYHIX HayK, Npodecop, CTapliHii HAyKOBHil CIBpOSITHHK BIAMITY eKOHOMIYHOTO Pery MOBAHHS MPUPOAOKOpHcTyBadHs, 1Y “"THCTUTY T puHKY
i €KOHOMIKO-€KONIOTIMRKX nocmmkeHs HauionansHoi akanemil Hayk Ykpainu',, nikap ®PM ((iseunoi ta peabimTauiiinoi menuuuan) JY "Tepuropias e Menrane o6'ennanns MBC
VYxpaiun no Onecekiii o6nacn” (Oneca, Yipaina)

BaGuyx Onena I'puropiiBHa — KaHAMAAT NCHXONOTIYHMX HayK, ROLUEHT, 3aBlmyBad Kadenpu cimeiiHoi Ta crnewiansHoi memaroriky | ncmxonorii JlepikasHoro zaknamy
«FTiBneHHOY KpaiHChKMA HALIIOHAIL BV TIefaroriasmit yHiseponter e K. Vimuncrkoro» (Oneca, Vipaina)
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VERTEBRAE SIZE AND SHAPE: INFLUENCE OF GENDER,
ETHNICITY AND SOMATOTYPE

Abstract. The spine is the key supporting axis of the body, and its morphometric
parameters determine not only the biomechanics of the segments but also the
vulnerability to pathologies throughout life. The presence of sexual, age, ethnic and
somatotype differences in various body parameters concerns the spine and therefore
requires the study of such features in different population groups. The purpose of the
study is to systematize the literature on the features of the structure, size and shape of
human vertebrae depending on gender, ethnicity and somatometric indicators.
Materials and methods. A search was conducted in Scopus, PubMed and Web of
Science using the keywords "vertebrae", "spinal column", "age", "sex/gender",
"somatotype", "race/ethnicity"” with the inclusion of publications with clearly described
samples and correct statistical approaches. Results. Sexual dimorphism of the spine
parameters is traced from the neonatal period to adulthood and persists even after
considering height and body weight. In children and adolescents, differences appear
early, increase during puberty, and correlate with height and fat-free mass. Systematic
reviews indicate that discriminant models confirm the high ability of linear and angular
indicators of vertebral bodies and arches to distinguish between sex, and the addition
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of other anthropometric variables (height, somatotype) increases the accuracy of the
models. In adults, sex differences in the proportions of the anterior-posterior and
transverse dimensions, which affect the resistance to bending and are associated with
bone density and body composition indicators, persist. CT of the cervical region
demonstrates a gradual increase in dimorphism with age and relationships with
regional anthropometric indicators (neck circumference), while sex remains an
independent predictor in multivariate models. Signs of dimorphism ar¢ recorded
already in newborns, which indicates the role of intrauterine biological determinants
that already affect the parameters of the spine during this period. Ethnic differences in
the studied vertebral dimensions were found smaller average cervical canal dimensions
in East Asian samples compared with Caucasians, as well as differences in lumbar
spine morphology between Chinese and Indian populations and parameters of the
seventh cervical vertebra in South African groups, which are partially preserved after
normalization for height. Ethnic differences were also found in the anteroposterior
diameter of the cervical canal, lumbar vertebral dimensions in Polynesians/Maori
compared with Europeans, with ethnicity remaining significant along with height and
BMI. Somatotype modulates vertical and transverse lumbar vertebral dimensions in
adolescents, intervertebral disc dimensions in young adults are related to height, mass
and circumferences; adding waist/hip measurements improves the models, but the
independent contribution of sex remains. Conclusions. Spinal morphometry is shaped
by the combined influence of sex, age, ethnicity, and somatometry, with sex and
ethnicity demonstrating an autonomous contribution that is not reducible to body size
scaling. For correct diagnosis, stenosis screening, and implantation planning, it is advisable
to use locally validated, sex-, age-, ethnicity-, and somatotype-specific referents.
Keywords: spine morphometry, vertebral size, vertebral shape, sexual dimorphism,
age-related changes, somatotype.

IlleBuenko Bonoaumup MukonaiioBu4 B.0. 3aBigyBauya Kadeapu aHaToMil
TFOIUHN BiHHMIBKUH HalliOHaTbHWUNA MequuHuil yHiBepcuTeT iM. M. 1. Iluporosa;,
M. Binnuug, https://orcid.org/0009-0004-0649-431X

HInakoBa Haxiss AHapiiBHa no1eHT Kadeapu aHaTOMII T0aAuHN, BiHHUUBKHNA
HallilOHAIbHMK MeAWJHUH yHiBepcuter im. M. 1. Tluporosa, m. BiHHULS,
https://orcid.org/0000-0002-1583-0774

Xoxak Tersana BikTopiBHa acucTeHT kKadeapu aHaTOMIT MOAUHHU, BIHHULBKHN
HaljioHaIpHMM MeanuHui yHiBepcuter iM. M. 1. IluporoBa, M. BinHMLS,
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Ham3in Ouapra CepriiBHa acucTeHT KadeIpu aHaTOMil JIIOAWHYU, BIHHUIIBKUN
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I'puropueBny Anina BanepiiBHa acucTeHT Kadeapu aHaromii IIOIWHH,
BinHMIbKUT HalliOHATBHUI MeIU4YHUH yHiBepcuTeT iM. M. 1. ITuporosa, M. BiHHuIIS,
https://orcid.org/0009-0002-8457-4417

PO3MIPU 1 ®OPMA XPEBIIIB: BILIUB CTATI, ETHOCY TA
COMATOTHUITY

#

AHoTauliss. AKTyalbHICTh. XpeOeT € KJIIOYOBOK OMOPHOIO BiCCIO TiIa, a Horo
MopdoMeTpHUHI MapaMeTpy BH3HAYAIOTh HE TUIbKM OioMexaHiKy CerMeHTiB aie i
BPa3JIMBICTh IO IATOJIOTIHM MPOTATOM YChOTO XUTTSA. HasBHICTH CTaTeBUX, BIKOBUX,
eTHIYHUX 1 COMATOTHIIOBHX BIJMIHHOCTEHl pI3HHX TMapaMmMeTpiB Tijla, 30KpeMa i
CTOCY€EThCs XpeOdTa 1 TOMy BHMMarae TOCHIIKEHHS TaKuX OCOONMMBOCTEW B PI3HUX
MOMYJSLIMHUX rpynax. MeTa AOCHiIKEHHsS — CUCTEeMaTH3yBaTW JIiTepaTypHI JaHi
o0 ocobauBocTeil 6yI0BH, po3MipiB 1 hopMu XpebLiB JTIOAUHH 3aI€KHO BiJl CTaTi,
€THIYHOI HaJIeXXHOCTI Ta COMAaTOMETPUYHUX IIOKa3HHMKIB. Marepiaqu Ta METOJH.
ITpoBeneno nomyk y Scopus, PubMed i Web of Science 3a KIt0YOBUMU ClIOBaMU
«vertebraey, «spinal columny, «age», «sex/gender», «somatotype», «race/ethnicity» i3
BKJIIOYEHHAM MyOusikauif i3 diTKo onucaHuMU BHOIpKaMU Ta KOPEKTHUMU
CTAaTUCTUUHUMHU Tmigxonamu. Pesynbratu. CekcyanbHuil auMopdizM mapamerpiB
xpeOTa NPOCTEeKYETHCS Bl HEOHATATBHOTO MEPIOAY 10 JOPOCIIOTO BiKy 1 30epiraeTbcs
HaBIiTh MIiCJIsI ypaxXyBaHHs 3pOCTYy Ta MacH Tina. Y AiTeil Ta MiAMITKIB BiAMIHHOCTI
3’SBISFOTHCSL paHO, MOCWIIOIOTBCA B myOepraTi # KOpeIOOTh i3 3pOCTOM Ta
6e3:xupoBo0 Macow. CHcTeMaTHyHI OMJISIAM BKa3ylOTh, L0 OUCKPUMIHAHTI MOJENI
MiATBEPKYOTh BUCOKY 3[IaTHICT JIHIMHUX 1 KyTOBUX MOKa3HUKIB TiJI Ta IyT XpeOiiB
PO3PI3HATH CTaTh, IPUUOMY AOJABAHHS IHIIUX aHTPONOMETPUYHMX 3MIHHHX (3picT,
COMAaTOTHII) MiABUILYE TOYHICTE MoAeNiel. Y Jopociaux 30epiraloTbesl cTareBi
BIIMIHHOCTI IepeJHBO-3aIHHOI0 Ta MOMEPEYHOro PO3MipiB, IO BITUBAIOTH HA OTIIp
3rMHY 1 ITOB’sA3aH1 3 MOKa3HUKaMU KiCTKOBOI LIUIBHOCTI Ta ckiany Tina. KT mmifHOoro
BIAfAIULY AEMOHCTPY€E IIOCTYNIOBE HApOCTaHHA IuMOp(di3My 3 BIKOM 1 3B'S3KM 3
perioHaAJIBHUMHM aHTPONOMETPUYHMMH IHIUKATOpaMH (OKPY>KHOCTI HIWT), TIPH IBOMY
CTaTh 3aJMIIAETHCS HE3AIEKHUM TPEAUKTOPOM Y OaraTroakTOpHUX MOJENX.
dikcyroTbcs 03HaKUM AUMOP(i3My BXE y HOBOHAPOIXEHHX, IIO BKa3ye Ha pOJIb
BHYTPIIIHBOYTPOOHUX O10JIOTIYHUX I€TEPMIHAHT 5IK1 B2Ke BIUTMBAIOTH B el Mmepio] Ha
napaMeTpu XxpeOra. BUsABIEHO €THIUHI BIIMIHHOCTI Yy AOCTIIKYBaHUX po3Mipax
XpeOlliB: MEHI cepefHi po3MipH IMUIHHOr0 KiCTKOBOrO KaHAY Y CXigHOa3ifChKHX
BUOIpKaxX TMOPIBHAHO 3 €BPONEOITHUMM, a TakoX po30ihKHOCTI Mopdooril
MOTIEPEKOBOTO BTy XpeOTa MiX KHTAMCHKOIO Ta iHOIMNCHKOIO IOMYJNSLIisSAMU Ta
napameTpamMy CbOMOIo IIWHHOro xpedis y rpynax xuteniB I[liBmeHHol Adpuku, sKi
YaCTKOBO 30epiratoTbes Iiclie HOpMYBaHHS Ha 3picT. TakoX eTHI4H1 BiAMiHHOCTi
BUSBIIEHO CTOCOBHO TME€PEAHbO-3aJHBOTO JiaMeTpy WHUHHOTrO KaHaly, pO3MipiB
NONEPEKOBUX XpeOILiB y MOJiHE31MIIB/Maopl MOPIBHAHO 3 €BPONEHLSAMHU, MPUUOMY
€THIYHA HaJIeXHICTh 30epirae 3HadywlicTh nopsia 13 3poctoM Tta IMT. Comartorun
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MOJIYJTIOE€ BePTHKAIbHI i TOMepeyHi napaMeTpy MOoMepeKoBHX XpeOliB B MiAMITKIB,
PO3MipH MiXKXpeOIeBUX IHCKIB y JOPOCIMX MOJOJOrO BiKy TMOB’s3aHi 31 3pOCTOM,
Macolo Ta OKPYXXHOCTSIMU TiNa; [JoJaBaHHS MOKa3HUKIB Tallil/CTErOH MOKpally€e
MoJelti, aje He3aJe)XHUNl BHecOK crTaTi 30epiraetbea. BuchoBku. Mopdomertpis
xpebra GOpMyeThCS CYKYIIHUM BIUIMBOM CTaTi, BiKy, €THIYHOI Halle)KHOCTI Ta
COMaTOMeTpii, MPUYOMY CTaTh i €THIUHI YMHHUKHU JEMOHCTPYIOTH aBTOHOMHMI BHE-
COK, KMl He 3BOJUTHCS J0 MacInTa0yBaHHs po3Mipom Tiita. g KopekTHol aiarsoc-
THKH, CKPUHIHTY CTEHO3Yy Ta IUIaHYBaHHs iMIUIaHTallil JOLUIBHO BUKOPUCTOBYBAaTH
JIOKAJIBHO BalliJloBaHi, CTAaTeBO-, BiKOBO-, €THIUHO- Ta COMATOTHUIIOBO-creuudiyHi
pedepenTu.

Kaw4doBi ciaoBa: Mopdomerpis xpebTa, po3Mipu xpebuiB, ¢popma XxpeOuiB,
cTaTeBUM IUMOpPGi3M, BIKOBI 3MiHH, COMATOTHII.

Statement of the problem. The spinal column is the central axis of the body,
which consists of consecutively connected vertebrae, which are divided into cervical,
thoracic, lumbar, sacral and coccygeal regions. Almost all vertebrae have a classic
structure and consist of a body, an arch and processes that provide attachment points
for ligaments and muscles, and form the spinal canal, the contents of which are the
spinal cord. The physiological curves that form the vertebrae (lordoses and kyphosis)
work as a spring to absorb loads and maintain balance in movement. Together, the
vertebrae provide the supporting, protective and motor functions of the skeleton. At the
same time, the vertebrae in each region have their own structural features that allow
them to perform their specific functions [1].

Intervertebral discs are located between the vertebral bodies and consist of a
gelatinous nucleus (nucleus pulposus), a fibrous ring (annulus fibrosus) and endplates
that provide diffusion of nutrients. From the point of view of biomechanics, discs allow
to ensure stability and mobility of the segment, but changes in the composition of the
matrix with age and loads lead to degeneration and, as a result, further vulnerability of
this structure [2].

Like every organ of the human body, the spinal column as a whole and the
vertebrae individually can be affected by various pathologies. It is important to note
that changes in human lifestyle have led to an increase in the prevalence of many such
pathologies. Thus, idiopathic scoliosis of adolescents is one of the most common
causes of spinal deformity in childhood and adolescence and has a prevalence of 0.47%
to 5.2%. The ratio of girls to boys ranges from approximately 1.5:1 to 3:1 and increases
with age and the size of the arch (according to Cobb). For large arches (over 40°), the
prevalence of girls becomes even more pronounced (up to 7:1) [3]. Among the adult
population of the United States, radiographic signs of scoliosis were detected in 8.3%
of people aged 25-74 years. Women have about twice the prevalence compared to men
(10.7% versus 5.6%), and in women there was a significant increase in the frequency
with age [4].
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The prevalence of lumbar spinal stenosis ranges from 11% to 39%. Similar data
were obtained for X-ray confirmed - from 11% to 38% [5]. The age prevalence of this
pathology is heterogeneous: for the acquired form it was detected in 22.5% and
absolute - in 7.3% of adults; at the age of 60-69 years, these figures reached 47.2% and
19.4%, respectively. The association of stenosis with low back pain was also recorded:
odds ratio 3.16 (95% CI 1.05-9.53). The prevalence of congenital stenosis was lower
(4.7% relative and 2.6% absolute) [6]. )

About 6% of the adult population in the world have signs of spondylolysis. At
the same time, the connection of these findings with chronic low back pain remains
debatable [7]. This pathology is often accompanied by various forms of instability and
is associated with radiculopathy. Studies show the value of positional MRI in detecting
such forms, especially in the presence of radicular symptoms [8].

Among the inflammatory pathologies affecting the spinal axis, it is worth noting
such a pathology as ankylosing spondylitis. Its prevalence is heterogeneous in different
parts of the world. The average prevalence of this pathology is 23.8 per 10,000 in
Europe, 31.9 per 10,000 in North America, 16.7 per 10,000 in Asia, 12.2-18.6 per
10,000 according to alternative estimates for some regions, with lower values for Latin
America (10.2 per 10,000) and Africa (7.4 per 10,000) [9]. At the same time, in Sweden
the prevalence of clinically diagnosed disease is about 0.18%. However, differences
have been found by sex, region and socio-economic groups, which indicates a
multifactorial cause of the disease [10]. In general, all epidemiological data indicate
the possibility of using anthropometric indicators as factors influencing the
characteristics of the spinal column.

The purpose of the article — to analyze literary sources concerning the
peculiarities of the structure of the vertebrae in humans depending on anthropometric
indicators.

Research objects and methods. A search for scientific publications was
conducted using the scientometric databases Scopus, PubMed, and Web of Science.
The search used combinations of keywords related to the topic of the review: vertebrae,
spinal column, age, gender, somatotype, race, ethnicity. Only publications with clearly
defined samples and sufficient methods of analyzing the obtained data were included
in the review.

Presentation of the main material.

Research-results and their discussion. Sexual dimorphism of the spine is
observed throughout adulthood. In men, larger linear dimensions of the vertebral
bodies and wider areas of the endplates prevail, while in women, age-related changes
in trabecular architecture cause a different remodeling profile. Even after considering
height and body weight, significant differences remain, indicating that sex is an
independent determinant. Relationships between the features of the structure of the
vertebrae and body parameters have also been described [11].

In child and adolescent cohorts, sex differences appear early and intensify in
puberty, and concern both the height of the vertebral bodies and their transverse
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dimensions. Correlations have been found between the parameters of the structure of
the vertebrae and indicators of height and fat-free mass [12].

Systematic reviews of publications show that the characteristics of the linear and
angular dimensions of the vertebral bodies and arches have sufficient discriminatory
power for assessing sex. Most studies have reported the creation of reliable models,
even after considering height [13].

Significant sex differences have also been found for the thoracic region: the sizes
of the bodies, arches and spinous processes provide reliable discrimination. The
addition of anthropometric variables, in particular height or somatotype, improves the
quality of the models [14].

In adult populations, sex differences in the sizes of the vertebral bodies are
preserved even after correction for height and mass, which has its own logical
explanation. Differences in the anterior-posterior and transverse proportions of the size
of the vertebrae affect the resistance to bending and the distribution of loads in the
segment. Relationships with bone density and body composition indicators have also
been described. Together, this forms different profiles of the structure of the vertebrae
in men and women [15].

CT data of the cervical vertebrae demonstrates the gradual emergence and
strengthening of sexual dimorphism with age. In the early stages, the differences are
small, but in adolescence they become clearer, persisting in young adults. Correlations
with growth and regional anthropometric indicators (in particular, body circumferences)
have been found, which in turn clearly reflects the relationship of the structure of the
vertebrae with the muscle and ligamentous components. At the same time, sex remains
an independent predictor even in multivariate models [16].

Signs of sexual dimorphism have been recorded even in newborns, which
indicates the role of intrauterine hormonal factors in the formation of the spine.
Developmental indicators at birth are associated with some transverse dimensions of
the vertebral bodies. Thus, the initial dimensions of the segments are determined not
only by postnatal growth, but also by early biological determinants [17].

In a sample of individuals of Spanish ethnicity, significant sex differences in
height, width, and transverse dimensions of the bodies have been confirmed.
Normalization by height and other anthropometric parameters reduces these
differences but does not eliminate them completely. The results also indicate
associations with bady weight and body mass index, which is consistent with the load-
bearing nature of the adaptations [18].

Studies of the cervical vertebrae also show distinct demographic differences:
male gender and greater height are associated with larger body sizes, while the shape
of the arches and processes is related to the circumference of the neck and the width of
the shoulder girdle, which in general logically reflects the local muscle load on them.
Age-related changes affect the anterior-posterior dimensions of the vertebrae [19].

Discriminant analysis of the structural features of the lumbar vertebrae provides
high accuracy of sex classification based on a combination of linear and angular
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indicators. The addition of height and mass improves the stability of the models [20].
Research data show that even when selecting volunteers with similar overall body sizes,
significant gender differences in the size of the cervical vertebrae are detected [21].

Meta-analyses of CT spine studies have shown systematic ethnic differences in
cervical vertebral and bony canal dimensions. East Asian samples have been reported
to have smaller mean values compared with Caucasians. Some of the variability is
related to height, but ethmc1ty still contributes [22].

In another study, a comparison of adult Chinese and Indian ethnic groups
revealed significant differences in the height and width of the lumbar bodies, as well
as in the dimensions of the arches and processes. These differences were partially
maintained after normalization for height, suggesting population-specific growth and
formation patterns [23].

Retrospective data on the transverse angle of the lumbar processes show
different mean values between ethnic groups. Part of the variability can be explained
by ethnic differences in height and BMI, but analysis has shown that ethnicity remains
an independent predictor in multivariate models [24].

Comparative CT analysis of vertebral indices in Maori and European New
Zealanders shows differences in lumbar vertebral body height/width and process
parameters. These differences persist after controlling for height and BMI, suggesting
population-specific morphogenesis. Associations of the study indices with body
circumferences have also been found, which may reflect regional conditions [25].

Recent studies on the anteroposterior diameter of the cervical canal indicate its
lower mean values in Polynesian samples compared with European ones. As in
previous studies, the contribution of height and body weight is partial; the ethnic
variable remains significant in the models [26].

In South African samples from representatives of the Zulu, white, and coloured
ethnic groups, significant interethnic differences in both linear and angular parameters
were shown for the seventh cervical vertebra. Some of the effects persisted after
normalization for height. Relationships with neck and chest circumferences were also
found, which may to some extent indicate the peculiarities of local muscle loading [27].

In adolescents of Ukrainian ethnicity, the dimensions of the lumbar spine vary
significantly depending on somatotype: mesomorphic and endo-mesomorphic
individuals have larger vertical and transverse indicators. Correlations with height and
mass were founds as well as an independent contribution of gender in multivariate
models. Adding waist and hip circumferences improves the model, although to a lesser
extent [28].

In another study by Ukramlan scientists, in a sample of young men, the linear
dimensions of the intervertebral discs were found to be related to height, weight, and
individual circumferences, reflecting the influence of both general and regional loads.
Some of the relationships were maintained in multivariate models, indicating
independent effects. Age variation within the young group resulted in small but
consistent changes in parameters [29].
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A comparison of the parameters in mesomorph boys and endo-mesomorph girls
revealed significant differences in CT parameters in mid-sagittal sections of the lumbar
spine. Models that included height, weight, BMI, and somatotype had high
discrimination power, with gender retaining an independent contribution [30].

Conclusions. The analysis of the literature confirms the existence of a persistent
sexual dimorphism in vertebral morphometry, which can be traced from the neonatal
period to adulthood, and the differences persist even after considering body height and
weight. Anthropometric indicators (height, weight, circumferences, body composition)
are significantly correlated with linear and angular parameters of the vertebrae, but sex
remains an independent predictor of size and shape. The identified interethnic
differences have an autonomous contribution, which justifies the need for research on
normative indicators of vertebral sizes for different ethnic groups.
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