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SEX DIFFERENCES IN ANTHROPOMETRIC CHARACTERISTICS
AND THEIR CLINICAL SIGNIFICANCE

Abstract. Sex differences in anthropometric characteristics are an important
aspect of medical anthropology and clinical practice, as they can affect the
development, diagnosis and treatment of various diseases. The difference in body
parameters between men and women is important not only for general physiology,
but also for assessing the risks of developing cardiometabolic, orthopedic,
oncological and other pathologies. Taking such differences into account in clinical
medicine can contribute to a personalized approach to the treatment and prevention
of diseases, which makes research on this topic particularly relevant. The purpose of
this review article is to analyze and summarize current scientific data on sex
differences in human anthropometric characteristics, as well as to assess their
clinical significance in various medical areas, including cardiology, endocrinology,
orthopedics and sports medicine. For the review, a search for scientific publications
was carried out in the Google Scholar, Scopus databases. 45 relevant sources were
selected, from which, after analysis according to the criterion of antiquity, 21
publications were selected that contain the most relevant and up-to-date information
on the topic of the article. The results obtained indicate significant differences
between men and women in body parameters, in particular in the size of bone
structures, the distribution of adipose and muscle tissue, limb proportions and
growth characteristics at different ages. These differences can have a direct impact
on the development of cardiovascular diseases, metabolic disorders and
musculoskeletal disorders. In addition, sex differences in anthropometric
characteristics can affect the pharmacokinetics of drugs, which needs to be taken
into account when prescribing therapy. In general, the analysis of the literature
confirms the need to take into account sex anthropometric differences in clinical
practice to improve diagnostic approaches, develop effective preventive measures
and personalize treatment.

Keywords: sex differences, anthropometry, clinical significance, somatotype,
body indices, morphofunctional features.
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CTATEBI PO3BI’KHOCTI B AHTPOIIOMETPUYHUX
XAPAKTEPUCTHUKAX TA IX K/ITHIYHE 3HAYEHHA

AHoTtanisi. CtateBi po301)KHOCTI B @HTPOIIOMETPUYHHUX XaPAKTEPUCTHKAX €
BAKJIMBUM ACIEKTOM MEIUYHOI AHTPOMOJIOTii Ta KJIIHIYHOI NPAKTUKH, OCKUIBKU
BOHM MOXYTh BIUIMBaTH Ha PO3BHUTOK, JIarHOCTUKY Ta JIKyBaHHS pI3HUX
3aXBOpIOBaHb. PI3HUI y mapameTpax Tijla MDK YOJIOBIKAMU Ta >KIHKAMU Mae
3HAYEHHS HE JMIIe JJiA 3araibHoi (pi310JI0Tii, @ W IJI OLUIHKU PU3HKIB PO3BUTKY
Kap/1lOMEeTa0OJMIYHUX, OPTONEAUYHUX, OHKOJIOTIYHUX Ta IHIIUX MATOJIOTIH.
BpaxyBanHsi TakuxX BIAMIHHOCTEW Yy KIIIHIYHIA MEIUIUHI MOXE CIPHUATH
MEPCOHANII30BAaHOMY MIAXOAY JO0 JIKYBaHHS Ta MPOQIIAKTUKH 3aXBOPIOBaHb, 1110
pOOUTH JOCHIPKEHHSI I[i€i TEMaTUKU OCOOJMBO aKTyallbHUM. MeTow JaHoi
OIJISIIOBOI CTaTTI € aHalli3 Ta y3arajdbHEHHsSI CyYaCHUX HAyKOBUX JAHUX MO0
CTaTEeBUX PO301KHOCTEHN B aHTPOIIOMETPUYHUX XaPAKTEPUCTUKAX JIFOJIUHU, a TAKOXK
OLIIHKA IXHBOT'O KJIIHIYHOT'O 3HAYE€HHS Y PI3HUX MEIMYHUX HAMPSAMKaX, BKIIOYAI0UH
KapJ10JIOT1I0, EHIOKPUHOJIOTII0, OPTOMEAil0 Ta CHOPTHUBHY MeAulMHY. Jlius
MIPOBEICHHS OTJISY OYJI0 3/IIMCHEHO MOITYK HayKOBHX MyOJiKaiiil y 6a3ax JaHux
I'yrn Akagemisi, Scopus. BiniObpano 45 peneBaHTHUX JKEPEN, 3 SKUX ITICHS aHaT3y
BIJIMOBIJIHO JI0 KPUTEPIIO AABHOCTI 00paHo 21 myOumikamito, o MICTATh HAHOUIbII
peieBaHTHI Ta aKTyalbH1 BIIOMOCTI IIOJI0 TeMAaTUKU cTaTTl. OTpuMaHi pe3yibTaTu
CBITYaTh MPO 3HAYHI BIJIMIHHOCTI MI>K YOJIOBIKaMH Ta >KIHKaMH y IapaMeTpax Tija,
30KpeMa y BEIMYHHI KICTKOBUX CTPYKTYP, PO3MOILI1 dKUPOBOi Ta M’ 130BOi TKAHUHU,
MPOMOPIIAX KIHIIBOK Ta OCOOJMBOCTSIX 3pOCTaHHS Yy Pi3HI BikoBI mepiogu. Lli
PO301KHOCTI MOXKYTh MaTH O€3MOCEPE/IHIN BIUIMB HAa PO3BUTOK CEPIIEBO-CYAMHHUX
3aXBOPIOBaHb, METAOOIIYHHUX PO3JIA/IIB Ta OMOPHO-PYXOBUX MopyiieHb. Kpim Toro,
CTaTEBI BIIMIHHOCTI B aHTPOTIOMETPUYHUX XapPaKTEPUCTUKAX MOKYTh BIUIMBATH Ha
(hapMaKOKIHETHKY JIIKapChKHX 3ac001B, 1110 TOTpeOye BpaXyBaHHS MPU MPU3HAYEHH1
Tepamii. 3araqom, aHami3 JITEpaTypu MIATBEPIKY€E HEOOXITHICTh BpaxyBaHHS
CTaTEeBUX AHTPONOMETPUYHUX PO3ODKHOCTEH y KIIHIYHIA MpakTUll IS
MOKPAIIeHHS JIarHOCTUYHUX MIAXOAIB, PO3pOOKH €(dEeKTHUBHUX NPO(IIaKTHUHHUX
3ax0/lIB Ta MepCoHai3alii JIKyBaHHS.

Kuro4oBi ciioBa: crateBl po30iKHOCTI, aHTPOTIOMETPIs, KJIIHIYHE 3HAUYCHHS,
COMAaTOTHII, 1HAEKCH Tij1a, MOP(HOo(YHKIIIOHATIBEHI OCOOIMBOCTI.

Statement of the problem. Anthropometry is a key component of human
morphological studies, which allows for the quantitative assessment of body
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parameters and their variations. It includes measurements of body size, proportions,
and composition and is used in various fields of science and medicine, including
sports physiology, nutrition, endocrinology, and gerontology. Defining standards for
anthropometric studies is critically important to ensure the accuracy and
reproducibility of measurements, which allows them to be used as scientifically
sound criteria for assessing physical development, health status, and predicting
disease risks [1].

One of the important areas of use of anthropometry is the assessment of the
health of older people, since these indicators allow for the detection of changes in
body structure associated with age-related pathologies. The simplicity of
measurements and their high informativeness make anthropometric methods a
valuable tool for screening and monitoring the health of older people, in particular
for the detection of sarcopenia, osteoporosis, and metabolic disorders [2].

Anthropometric measures are also widely used to assess obesity and
cardiometabolic risks. In addition to classic measures such as body mass index
(BMI), waist circumference, and waist-to-hip ratio, recent studies suggest alternative
measures that may have greater prognostic value. For example, neck circumference-
to-height ratio or indices that take into account visceral fat deposition are used as
additional criteria for assessing the risk of cardiovascular disease and metabolic
syndrome [3].

Genetic mechanisms that influence morphological characteristics are of
considerable interest in modern anthropometry. The combination of whole-genome
sequencing data and simulation approaches has revealed numerous genetic variants
associated with height, body weight, and other somatotypic features. These
discoveries contribute to the understanding of the hereditary factors that determine
anthropometric differences and allow the use of the obtained data in personalized
medicine [4].

Particular attention is paid to the application of anthropometric calculations to
assess the body composition of athletes. The simplicity and accessibility of the
methods make them convenient for determining the ratio of fat and muscle mass,
which is important for optimizing the training process and monitoring the body's
condition. The use of reference values allows you to assess deviations from the norm
and adapt physical activity taking into account individual morphological
characteristics [5].

In addition, anthropometry plays a significant role in nutrition, where the
morphological characteristics of the body are used to determine nutritional status
and assess the risk of deficiency states. Measurements of fat mass, limb
circumference and skin-fat fold thickness allow you to assess the level of nutritional
insufficiency or excessive accumulation of adipose tissue, which is of great
importance in clinical practice [6].

One of the key aspects of modern anthropometric studies is the analysis of sex
differences in human morphological characteristics. Genetic and hormonal factors
determine significant differences between men and women in the distribution of fat
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and muscle mass, the structure of the skeletal system and overall body proportions.
Furthermore, these differences may have important clinical significance, influencing
the risk of developing certain pathologies, including osteoporosis, cardiovascular
and metabolic diseases [7].

The purpose of the article — analysis and generalization of current data on
sex differences in human anthropometric characteristics, as well as determination of
their clinical significance in various fields of medicine, in particular in diagnostics,
disease prognosis, and personalized treatment approaches.

Research objects and methods. Using the scientometric databases Scopus
and Google Academy, a search was conducted for publications related to the
research topic. The search used the criterion of publication age - no more than 10
years. Thus, out of 45 identified publications, 24 were removed (one of them was a
duplicate). 21 publications were included in the review. PRISMA was used for
organization and the PRISMA flow diagram for visualization of the process of
selecting publications for review of literary sources in accordance with international
standards for writing review articles [8].

Identification of new studies via databases and registers

= Records removed before screening:
= Records identified from: Duplicate records (n=1)
g Databases (n = 45) —= Records marked as ineligible by automation
z Registers (n=10) tools (n=0)
E Records removed for other reasons (n = 0)
Records screened Records excluded
(n=44) in=10)
2 i . .
5 Reports sought for retrieval Reports not retrieved
o (n=d44) n=0
’ '
Reports assessed for eligibility Reports excluded:
(n=d44) Reasonl (n=23)
Mew studies included in review
g (n=21)
£ Reports of new included studies
£ in=0)

Fig. 1. The PRISMA flow diagram of literary sources search results.
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Presentation of the main material.

Research results and their discussion. The study of sex differences in
anthropometric characteristics is an important direction of modern medical
anthropology, since such differences affect the diagnosis, prognosis and treatment
of various diseases. Genetic and morphological variability of the population of
Ukraine, in particular, anthropometric characteristics of individuals of different
sexes, largely depend on territorial distribution and ethnic characteristics. Studies of
discriminant analysis indicate significant regional variations in anthropometric
parameters in men, which indicates the need to take into account geographical and
ethnic factors when assessing morphological characteristics [9]. Similar trends are
observed in the analysis of dermatoglyphic characteristics, which can also be used
to recognize regional anthropometric features in men [10].

At the same time, indicators of somatic development vary depending on the
region and age group, which is important when developing standards for biomedical
research. It has been established that in somatically healthy men from different
regions of Ukraine there are differences in body length and weight, which requires
an individualized approach to the assessment of anthropometric parameters in
clinical practice [11]. A study of the characteristics of dermatoglyphics among the
Ukrainian population confirmed the presence of regional trends in morphological
characteristics, which emphasizes the influence of environmental factors on the
formation of anthropometric features [12].

Analysis of the relationship between somatotype and psychological
characteristics indicates that in women with a mesomorphic somatotype, a certain
correlation is observed between morphological parameters and personal
characteristics, which indicates the multifactorial nature of sexual differences in
anthropometric indicators [13]. In sports, sexual differences are especially
pronounced in the ratio of muscle and fat mass, levels of physical fitness and
functional capabilities of the body. For example, men have been found to have more
muscle mass and less fat tissue than women in taekwondo, which is explained by
physiological and hormonal factors [14]. Similarly, football players have differences
in the kinematics of head strikes, which is important for injury prevention [15].

Significant anthropometric features are also found in women's sports, for
example, female wheelchair basketball players have a specific distribution of fat
mass and differences in the ratio of muscle mass of the upper and lower body, which
should be taken into account when developing training programs [16]. Differences
in the fat layer are also observed in clinical practice. In patients with urticaria, sex
differences in the thickness of the skin-fat folds have been found, which may be an
important criterion in understanding the pathogenesis and approaches to the therapy
of this disease [17].

In addition, the features of anthropometric characteristics may have clinical
significance in the assessment of benign skin neoplasms. For example, characteristic
anthropometric trends have been identified in men with nevi, which may indicate
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general patterns of development of skin neoplasms [18]. The analysis of sex
differences is also important in perinatology. It has been shown that maternal
anthropometric parameters have a sex-specific effect on the body composition of
newborns, which indicates the need to take these factors into account when assessing
intrauterine development [19].

A comparative analysis of the composition of the upper and lower extremities
using anthropometric and X-ray methods confirmed the presence of sex differences,
which must be taken into account when assessing the musculoskeletal system and
its changes during aging [20]. This is of particular importance in geriatrics, since
anthropometric parameters change with age, and in men and women these processes
occur differently, which should be taken into account when assessing the risk of
osteoporosis, sarcopenia and other age-related changes [21].

Thus, the results of the studies confirm the significant role of sex differences
in anthropometric indicators, which is of both fundamental importance for
understanding the morphological features of a person and applied importance in
clinical practice, sports medicine, gerontology and perinatology.

Conclusions. Sex differences in anthropometric characteristics play a key role
in the formation of individual physiological characteristics and can have a significant
impact on the development and course of various diseases. Taking into account these
differences is necessary for more accurate diagnosis, development of personalized
approaches to the treatment and prevention of pathologies associated with the
cardiovascular, metabolic and musculoskeletal systems. The obtained data emphasize
the importance of further research in this area in order to optimize clinical practice
and expand the understanding of the impact of sex characteristics on human health.
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