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The findings revealed a pronounced increase in perfusion and blood flow variability after DPE in untrained
individuals with initially low MP, indicating the activation of reserve mechanisms. In contrast, signs of maladaptation
were observed in subgroups with higher baseline MP. Trained participants demonstrated more stable responses,
characterized by features of functional economization and preservation of regulatory efficiency. Thus, age and
functional status significantly influence the vascular response of the microcirculatory system to physical exercise.
The results support the rationale for a personalized approach to exercise prescription in youth, taking into account
the individual microcirculatory profile and vascular adaptation reserve.
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Esports has evolved from a recreational digital activity into a structured competitive discipline characterized by
high cognitive demands, intensive training routines, and prolonged sedentary engagement. Such conditions combine
substantial neurocognitive load with limited physical activity and may contribute to the formation of specific mor-
phofunctional characteristics in esports athletes. Nevertheless, studies focusing on instrumental assessment of body
composition in this population remain relatively limited. The aim of the study was to characterize the baseline body
composition profile of male esports athletes using bioimpedance analysis and to evaluate the relationship between
body mass index and body composition parameters. The study included 12 male esports players aged 24-32 years.
Anthropometric assessment comprised body height, body mass, and body mass index (BMI). Body composition was
evaluated using bioelectrical impedance analysis (Tanita BC-731). The assessed parameters included body fat per-
centage, muscle mass, visceral fat level, total body water, basal metabolic rate, metabolic age. Considerable interin-
dividual variability was observed in BMI (26.4-46.4 kg/m?), body fat percentage (23.3-45.3%), and visceral fat level
(5.5-20.5 units). Stratification using the BMI threshold of 30 kg/m? demonstrated that participants with BMI 230 kg/
m? had higher levels of body fat, visceral fat, and metabolic age. Correlation analysis revealed a positive association
of BMI with visceral fat and metabolic age and a negative association with total body water. Male esports athletes
demonstrated pronounced phenotypic heterogeneity in body composition, particularly in adiposity indicators. Bio-
electrical impedance analysis may serve as a useful tool for baseline screening and personalization of nutritional and
lifestyle interventions.

Key words: esports, body composition, bioelectrical impedance analysis, morphocompositional characteristics,
body mass index.
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Connection of the publication with planned re-
search work.

The study was conducted within the framework of
the planned research project of the National Universi-
ty of Ukraine on Physical Education and Sport entitled
“Influence of exogenous and endogenous factors on the
course of adaptive reactions of the organism to physical
loads of different intensity” (state registration number
012U108187).

Introduction.

Over the past decade, esports has transformed from
a recreational activity into a structured competitive dis-
cipline characterized by high cognitive demands, regu-
lar training cycles, and increasing professionalization of
players [1, 2, 3]. Modern esports athletes spend a con-
siderable amount of time in static postures, performing
repetitive movements of the upper limbs while main-
taining prolonged attention and concentration [4, 5].
This pattern of activity combines intensive neurocogni-
tive load with reduced physical activity and creates spe-
cific conditions for the formation of a distinct morpho-
functional profile of the organism [6, 7, 8, 9]. Long-term
participation in esports may be associated with reduced
levels of physical activity and increased time spent in a
sitting position. Previous studies [10, 11] have shown
that gamers demonstrate lower overall physical activi-
ty compared with control groups, while simultaneously
displaying better game-specific reaction times and more
frequent reports of musculoskeletal discomfort associat-
ed with prolonged gaming load. At the same time, stud-
ies focused on optimizing esports training emphasize
the importance of regular physical activity, which may
influence both players’ health status and their gaming
performance [12].

Research also indicates a possible association be-
tween sedentary behavior and changes in the somat-
ic status of individuals involved in esports. It has been
shown that gaming time and physical activity levels may
be associated with changes in body mass index among
gamers [13, 14]. Despite its widespread use in popula-
tion studies, BMI has significant limitations because it
does not reflect the actual composition of the body and
cannot differentiate between fat and fat-free mass [15].
In particular, it has been reported that most esports-re-
lated studies focus mainly on BMI or physical activity lev-
els, while comprehensive morphocompositional char-
acteristics of players remain insufficiently investigated
[16]. This complicates the objective assessment of the
somatic status of gamers and limits the evaluation of po-
tential metabolic risks.

In this context, instrumental methods for body com-
position analysis become increasingly important. Bio-
electrical impedance analysis is a modern non-invasive
method that allows assessment of fat and fat-free mass,
body water distribution, and skeletal muscle parameters.
The study by R. Qadah et al. demonstrated high with-
in-day and between-day reliability of body composition
measurements using multi-frequency Tanita analyzers,
confirming their applicability in research involving young
adults [17]. Recent review publications also emphasize
the importance of comprehensive investigation of phys-
iological characteristics of gamers, including body com-
position, physical activity levels, and psychophysiological
parameters [18].

Several studies have demonstrated relationships be-
tween gaming duration, sedentary behavior, and indica-
tors of somatic status among players [19]. However, most
available studies focus primarily on behavioral charac-
teristics or general anthropometric indicators, whereas
morphocompositional parameters remain insufficiently
explored. This indicates the presence of a research gap
in understanding body composition characteristics in in-
dividuals who systematically participate in esports and
complicates the assessment of potential metabolic and
functional risks associated with prolonged hypokinetic
activity.

The aim of the study.

To characterize the baseline morphocompositional
profile of male esports athletes using bioelectrical im-
pedance analysis and to evaluate the relationship be-
tween body mass index and body composition param-
eters.

Object and research methods.

The study was conducted as a cross-sectional analyt-
ical stage of a prospective dissertation research project
aimed at assessing morphocompositional characteristics
and further optimizing the nutritional status of individ-
uals involved in esports activities. All research proce-
dures were performed in accordance with bioethical
principles, following the provisions of the Declaration
of Helsinki, the requirements of EU Directive 86/609,
and the Council of Europe Convention on the Protection
of Human Rights and Dignity of the Human Being with
regard to the Application of Biology and Medicine (ETS
No. 164). Participation in the study was voluntary and
required prior written informed consent.

The sample included 12 men aged 24-32 years who
regularly participated in esports activities with high
gaming workload for at least six months prior to the ex-
amination. Inclusion criteria were male sex, age 18-35
years, and regular participation in esports activities. Ex-
clusion criteria included the presence of metal implants,
diagnosed endocrine disorders that could affect body
mass or body composition parameters, acute infectious
diseases, or clinically significant edema.

The examinations were conducted in the morning
(08:00-10:00) under standardized room temperature
conditions, in a fasting state or at least three hours after
the last meal to minimize the influence of postprandial
hydration changes. Participants refrained from intense
physical activity for 24 hours and from alcohol consump-
tion for 48 hours before the study. Caffeine and energy
drinks were excluded for at least four hours prior to test-
ing. Before measurements, participants remained in an
upright position for five minutes to stabilize body fluid
distribution.

Anthropometric assessment included measurement
of body height (to the nearest 0.5 cm) and body mass (to
the nearest 0.1 kg). Body mass index (BMI) was calculat-
ed using the formula BMI = m / h?, where m represents
body mass in kilograms and h represents height in me-
ters. Body composition was evaluated using bioelectrical
impedance analysis with a Tanita BC-731 analyzer (Tani-
ta Corporation, Japan). The following parameters were
assessed: percentage of body fat, muscle mass, total
body water, visceral fat level, basal metabolic rate, and
metabolic age. For extended analysis, absolute fat mass
was additionally calculated using the formula FM = m x
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BF% / 100, while fat-free mass was determined as the
difference between body mass and fat mass.

Statistical analysis was performed using IBM SPSS
Statistics software (version 26). Quantitative variables
were described using mean values, standard deviation,
median, and interquartile range. Normality of distribu-
tion was assessed using the Shapiro—Wilk test. Depend-
ing on data distribution, comparisons between groups
were conducted using Student’s t-test for independent
samples or the Mann—-Whitney U test. Differences were
considered statistically significant at p<0.05.

Research results and their discussion.

Anthropometric and body composition results of the
examined participants are presented in tables 1 and 2.
As shown in table 1, the height of the gamers ranged
from 166 to 189 cm (179.6%7.5 cm), while body mass
ranged from 82.7 to 128.6 kg (100.0+15.1 kg).

Body mass index demonstrated considerable variabil-
ity, ranging from 26.4 to 46.4 kg/m?, with a mean value
of 32.0+6.3 kg/m? and a median of 30.45 [28.28-32.48].
The BMI distribution was asymmetric: the presence of
one participant with a BMI of 46.4 kg/m? created a right-
skewed distribution and increased the mean relative to
the median. Therefore, for some indicators it was appro-
priate to present both mean values and medians (with
interquartile ranges), which better reflect central ten-
dency in small samples with noticeable extreme values.

According to BMI categories, three participants had
BMI values <30 kg/m?, four participants were within the
range of 30-34.9 kg/m?, and one participant had BMI
>40 kg/m?2. Such a structure of the sample made it pos-
sible to perform group analysis using the threshold of
30 kg/m? and additionally evaluate the contribution of
the extreme value to the overall variability of the results
(table 2).

Regarding the physique rating indicator, most par-
ticipants demonstrated a value of 2 (nine individuals),
whereas a value of 3 was recorded in three participants.
Within the relatively small sample, the distribution of
the Physique Rating was used as a descriptive marker of
phenotypic heterogeneity without drawing conclusions
about underlying causes or mechanisms.

The obtained values of body composition param-
eters were characterized by a wide range of extreme
values. The percentage of body fat (%FM) ranged from
23.3% to 45.3%, with a mean of 30.76%£7.23% and a me-
dian of 27.95 (26.38-34.38). The difference between
the minimum and maximum %FM values reached 22.0
percentage points, reflecting substantial interindividual
heterogeneity of the adipose component. The upper
quartile (Q3) was 34.38%, indicating that at least 25%
of participants had %FM values exceeding 34%, which is
important for phenotypic characterization of the sample
as a group with high variability in adiposity parameters.
The visceral fat level ranged from 5.5 to 20.5 units (mean
11.25+4.73; median 9.25 (8.88-13.50)). The observed
range of values (15.0 units) indicates the presence of
participants with both low and markedly elevated vis-
ceral fat levels. The comparison between median and
mean values further illustrates the heterogeneity of this
parameter: the mean exceeded the median, reflecting
the influence of higher values (15.0-20.5 units) on the
central tendency.

Table 1 — Baseline body composition parameters
of the study participants

Parameter MeantSD Median [Q1-Q3]
Height, cm 179.6+7.5 178 [166.0-189.0]
Body mass, kg 100.0+15.1| 98.5[82.7-128.6]
Body mass index, kg/m? 32.0+6.3 | 30.45[28.28-32.48]
Body fat, % 30.76+7.23| 27.95 [26.38-34.38]
Visceral fat level, units 11.25+4.73| 9.25[8.88-13.50]
Muscle mass, kg 65.40+4.1 | 66.5[61.73-69.28]
Basa) metabolic rate, 2101188 2137.5 [1963.8-2231.5]

cal/day

Metabolic age, years 40.75+4.27| 41.5[38.25-43.25]
Total body water, % 49.79+3.56| 50.15 [47.68-52.85]

Absolute muscle mass ranged from 57.5 to 70.9 kg,
with a mean of 65.40+4.91 kg. Compared with adiposi-
ty indicators, muscle mass demonstrated lower relative
variability, with a min—max difference of 13.4 kg. Consid-
ering that BMI in the sample varied by nearly 20 kg/m?,
the relative stability of muscle mass suggests that the
increase in body mass within the sample was primarily
associated with an increase in adipose tissue rather than
proportional muscle gain.

Total body water (TBW, %) ranged from 43.9% to
53.8% (49.79+3.56; median 50.15 (47.68-52.85)). TBW
values tended to be lower in participants with higher
fat mass levels, which was also reflected in the correla-
tion analysis (table 2). The lowest TBW value (43.9%)
was observed in the participant with the highest BMI
and %FM, forming the lower extreme of the hydration
distribution. Metabolic parameters also showed con-
siderable variability. Basal metabolic rate (BMR) ranged
from 1810 to 2360 kcal/day (2101+188; median 2137.5
(1963.8—-2231.5)). Metabolic age ranged from 34 to 47
years (mean 40.75+4.27; median 41.5 (38.25-43.25)).
The difference between the mean and median values
was minimal, indicating relatively stable central tenden-
cy despite the small sample size.

For comparative analysis, the sample was stratified
according to the BMI threshold of 30 kg/m? into BMI <30
kg/m? and BMI =30 kg/m? subgroups. This stratification
allowed evaluation of differences in body composition
and metabolic parameters between participants with
overweight and those with obesity within the study
group. In the BMI <30 kg/m? subgroup, the mean BMI
was 27.63+1.07 kg/m?, whereas in the BMI =30 kg/m?
subgroup it was 34.56+6.74 kg/m?2. Body fat percentage
in the BMI <30 kg/m? subgroup averaged 26.40+2.71%,
compared with 33.38+8.06% in the BMI =30 kg/m? sub-
group, reflecting an increase in adiposity in the higher
BMI group. Visceral fat level was also higher in the BMI
>30 kg/m? subgroup (13.30+4.79 units) compared with
the BMI <30 kg/m? subgroup (7.83+2.08 units). Absolute
muscle mass differed only minimally between the sub-
groups: 65.10+4.39 kg in the BMI <30 kg/m? group and
65.58+5.70 kg in the BMI 230 kg/m? group. TBW percent-
age tended to be lower in the BMI >30 kg/m? subgroup
(48.84+4.10%) compared with the BMI <30 kg/m? sub-
group (51.37+2.21%). Metabolic age was higher in the
BMI =30 kg/m? subgroup (43.40+2.30 years) compared
with the BMI <30 kg/m? subgroup (36.33+2.52 years).
BMR showed a moderate increase in the BMI 230 kg/m?
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subgroup (2124+223 kcal/day) compared with the BMI
<30 kg/m? subgroup (2062+144 kcal/day).

For statistical comparison between subgroups, the
nonparametric Mann—-Whitney test was applied. Given
the small sample size, the most pronounced difference
was observed for metabolic age, for which a statistical-
ly significant difference between subgroups was identi-
fied (p=0.036). Differences in %FM and visceral fat level
showed trend-level differences (p=0.393 and p=0.134,
respectively), whereas no statistically significant differ-
ence was observed for absolute muscle mass (p=0.786).

Table 2 — Comparison of body composition
parameters in BMI <30 and BMI 230 kg/m? groups

Parameter E':-;I(I)I ?:Iol N:;(llvllalm N:;(Iivlla;n

<30) 230)
Body fat, % 26.40 | 33.38 | 276 33.9
Visceral fat level, units 7.83 13,30 8.5 13.0
Muscle mass, kg 65.10 | 65,58 66.1 66.9
Total body water, % 51.37 | 48.84 | 50.8 48.2
Ef:lj'dr:yetabo"c rate, 2062 | 2124 | 2075 | 2228
Metabolic age, years 36.33 | 43.40 36.0 43.0

To examine the relationships between the anthro-
pometric indicator (BMI) and instrumental body com-
position parameters, Spearman’s correlation analysis
was performed. BMI demonstrated a strong positive
association with visceral fat level (p=0.790; p=0.020),
indicating an increase in abdominal adiposity with in-
creasing BMI within the studied sample. A positive as-
sociation was also observed between BMI and metabol-
ic age (p=0.714; p=0.047), which is consistent with the
increase of this composite indicator at higher values of
body mass-height characteristics.

BMI showed a negative association with total body
water percentage (TBW%) (p=-0.738; p=0.037), reflect-
ing a tendency toward reduced relative body water
content with increasing BMI. The association between
BMI and body fat percentage (%FM) was positive
(p=0.690), although it did not reach statistical signifi-
cance (p=0.058), which may reflect limited statistical
power associated with the small sample size (n=8) and
the influence of individual variability. Associations of
BMI with absolute muscle mass (p=0.524; p=0.183) and
basal metabolic rate (BMR) (p=0.667; p=0.071) were
moderate but not statistically significant.

Comparison with contemporary literature indicates
that the use of BMI as the primary indicator of somatic
status in esports research has limited informative value.
A systematic review [16] shows that most studies in this
field rely predominantly on BMI, whereas investigations
including detailed morphocompositional analysis re-
main relatively scarce. The present findings support this
methodological limitation: similar BMI values within the
sample were accompanied by different levels of visceral
fat and body fat percentage, which may correspond to
different metabolic profiles. This observation is consis-
tent with the widely recognized limitations of BMI as a
surrogate indicator, as it does not differentiate between
fat and fat-free mass and does not reflect fat distribu-
tion, which plays a key role in cardiometabolic risk.

Elevated body fat percentage observed in some
participants is consistent with findings from previous
studies. In particular, study [11] reported that non-pro-
fessional esports players tend to have lower physical ac-
tivity levels and more frequently experience discomfort
associated with prolonged gaming. These findings high-
light a behavioral context that may contribute to unfa-
vorable body composition changes. At the same time,
study [12] indicates that regular physical activity may
positively affect both gamers’ health and gaming perfor-
mance. In this context, increased adiposity and metabol-
ic age indicators support the integration of structured
physical activity and nutritional strategies into esports
training programs.

In the present sample, the device-derived metabolic
age exceeded chronological age and differed between
BMiI-based subgroups. As this indicator in bioelectrical
impedance systems represents an integrated estimate
derived from basal metabolic rate and body composi-
tion parameters, it should be interpreted as a pheno-
typic marker rather than a direct indicator of pathology.
Nevertheless, its association with visceral fat suggests
potential sensitivity of this parameter to changes result-
ing from corrective interventions. The present findings
are consistent with previous studies reporting an asso-
ciation between prolonged sedentary behavior and car-
diometabolic risk. In particular, studies [1, 6, 9] indicate
that the specific characteristics of gaming activity may
increase the likelihood of cardiometabolic disorders
among esports athletes. Sedentary behavior typical of
esports represents an inherent component of the train-
ing process and may contribute to visceral fat accumula-
tion as well as alterations in body water balance.

The use of instrumental methods for body compo-
sition assessment is therefore essential for objective
phenotypic characterization of esports athletes. In study
[8], esports players with lower levels of physical activi-
ty demonstrated higher body fat percentage and lower
fat-free mass despite having BMI values comparable to
those of control participants. This finding confirms that
BMI may obscure unfavorable differences in body com-
position, whereas instrumental methods provide a more
accurate characterization of somatic status.

Conclusions.

The studied sample of male esports athletes demon-
strated substantial variability in BMI, body fat percent-
age, and visceral fat level, while absolute muscle mass
remained relatively stable. Stratification using the BMI
threshold of 30 kg/m? revealed markedly higher adiposi-
ty and visceral fat levels, as well as higher metabolic age
in the BMI =30 kg/m? subgroup, with minimal differenc-
es in absolute muscle mass. Correlation analysis showed
that BMI within the sample was most strongly associat-
ed with visceral fat level, metabolic age, and TBW per-
centage, providing additional insight into the relation-
ship between anthropometric indices and instrumental
body composition parameters.

Prospects for further research.

Future research should incorporate objective mea-
surements of physical activity, standardized repeated
BIA monitoring over time, and evaluation of morphoc-
ompositional changes in response to targeted nutrition-
al interventions.
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BUXIAHUA NPO®INb CKNAAY TINA KIBEPCNOPTCMEHIB
3A JAHAMU BIOIMNEAAHCHOIO AHANI3Y

HauioHanbHuit yHiBepcuTteT disnuHOro BuxoBaHHa i cnopty YKpaiHu (m. Kuis, YkpaiHa)
yaroslavsvirin@gmail.com

Kibepcnopm ynpodosx OCMaHHb020 Oecamunimms MmpPaHCHOPMYB8ABCA Yy CMPYKMypPO8AHY 3Ma20sbHY
OifiNbHICMb 3 BUCOKUM KO2HIMUBHUM HABAHMAM(EHHAM mMa 3HAYHOK MpPUBasnicMmioo Masnopyxomoi pobomu.
Taka crneyudpika OifsnbHOCMIi NOEOHYE IHMeEHCUBHEe HelpOKO2HIMUBHE HABAHMAMEHHA 3 OOMEMEHOH PYyX0B80H
AKMUBHICMI0, W0 MOXMce CrIpUamu (popmMy8aHHI0 0cob1U8020 MOPPOPYHKUIOHANbHO20 MaMemabosniyHo20 npoisnto
opeaHizmy kibepcriopmcmeHie. BooHo4ac y Haykosili nimepamypi 0oci obmexceHo npedcmasneHi 00CAiOHeHHs,
npucesaYeHi iHcmpymeHmansHil ouiHui ckaady mina yiel nonynaayii. Mema 0ocnioweHHA — oxapakmepusysamu
suxioOHuUli mopghokommno3zuuyiliHuli Npogine Yososikie-KkibepcnopmcmeHis, Ha 0CHosi bioiMmnedaHCHo20 aHanizy ma
OUiHUMU 830EMO038’A30K iHOEKCy Macu mina 3 napamempamu cKaAady mina. Y 00cnionceHHi 83s5au y4acme 12 yonosikis
sikom 24-32 poku, fKi peayaspHo 3alimaromsca kibepcriopmom. AHMpPONnoMempuyHi NOKA3HUKU O0Mo8HEaAU
IHCMpYMeHmManbHOK OUiHKOK CKAady mina memooom bioenekmpuyHo20 imnedaHcHo20 aHanizy (Tanita BC-731).
Bu3Ha4anu 8i0CoOMoK #uposoi i M’a3080i macu, pigeHb gicyepanbHO20 Hupy, 3a2aa6HUli emicm sodu, 6a3zasnbHuli
memabonizm i memaboniyHuli 8iK. Y subipui suseneHo 3HaYHy MixciHOugidyanbHy sapiabensHicme IMT (26,4-46,4
K2/m? 32,046,3), sidcomka wcuposoi macu (23,3-45,3%; 30,76+7,23) ma pieHa sicuepansHo20 xupy (5,5-20,5 00.;
11,25+4,73). Cmpamucpikauis 3a nopo2om IMT 30 k2/m? nokasana, wo y nidzpyni 3 IMT >30 k2/m? cnocmepizanucsa
BUWi 3HQYEHHSA HUPOBOI MACU, 8icyepasbHO20 X upy ma memaboniyHo20 8iKy; CMamucmuyHO 3HAYyWy Pi3HUU
8cmaHosneHo 0458 MmemabosniyHoz2o siky. IMT no3umueHO KOpesnoseas i3 sicuepanbHUM HUPOM | MemaboniyHum
B8IKOM ma He2amueHO — i3 3a2a7bHUM 8MICMOM 800U Op2aHi3My. Y 2pyni 4on108iKie-KibepcriopmcmMeHie ausssneHo
supaxceHy gheHomunosy HeoOHOPIOHICMb napamempis cKaady mina, Hacamnepeo MOKA3HUKI8 adurno3Hocmi.

OmpumaHi

pe3sysasmamu 0b6rpyHmosyioms 00UinbHICMb BUKOPUCMAHHA bioimnedaHcHo20 aHanizy 04

CmMapmoeoao CKPUHiH2y ma nodanbwoi nepcoHanizayii HympumueHoi KopeKuii' y yili nonynaayii.

Knrwouoei cnoea: Kibepcriopm, kKomnosuyiliHuli cknad mina, 6ioimnedaHcHUl aHani3, Mopgo-Komno3uuiliHi

XapaKkmepucmuku, iHOekc Mmacu mina.

38’A30K ny6niKauii 3 n1aHOBUMM HAayKOBO-A0CAIA-
HUMU poboTamu.

JocnigrKeHHA BUKOHAHO y mMeXax MaaHOBOI HayKo-
BO-gocCniaHoi poboTn HYPBCY «Bname eKk3oreHHux Ta
€HA0reHHUX YNHHMKIB Ha nepebir aganTaliiHMX peakLii
opraHiamy g0 ¢i3MYHMX HaBaHTaXKeHb Pi3HOI iIHTEHCUB-
HoCTi» (HOMep AeprkaBHOI peecTpauii Ne 012U108187).

Bcryn.

KibepcnopT BNPOAOBXK OCTAaHHbLOIO AECATUNITTA
TpaHCchOPMyBaBCA 3 peKpeaL,iiHOi aKTUBHOCTI y CTPYK-
TYpOBaHy 3MarasibHy AWCLMMJIHY 3 BMCOKMM pPiBHEM
KOTHITUBHOIO HaBaHTAXKEHHA, Peryi1apHUmMM TpeHyBab-
HUMM UMKNamu Ta npodecioHanisauieto rpasuis [1, 2,
3]. CyyacHi kibepcnopTcMeHM NPoOBOAATb 3HAYHY YacTu-
HY Yacy y CTaTUYHOMY MOJIOXKEHHI, BUKOHYOUYM MOBTO-
prOBaHi pyXM BEpXHixX KiHLIBOK i NiATpuMyoun Tpusany
KOHLUeHTpauito yearu [4, 5]. Taknit xapakTep AianbHOCTI
NOEAHYE iHTEHCMBHE HEWPOKOTHITMBHE HaBaHTAXKEHHA
3 0BbMeXKeHO PYXOBOK aKTUBHICTIO, LLLO CTBOPHOE crie-
umoivHi nepesymosu gna popmyBaHHA 0COHAMBOTO
mopdodyHKUioHanbHOro npodinto opraHismy [6, 7, 8,
9]. TpuBana y4acTb y KibepcnopTUBHIl AiSNbHOCTI MOXKe
CYNPOBOAKYBATUCA 3HUMKEHHAM PiBHA i3MYHOI aKTUB-
HOCTI Ta 36iNbLUEHHAM Yacy, NPOBEAEHOrO Yy CUAAYOMY
NoNOXeHHI. Y gocnigxeHHsx [10, 11] sctaHOBAEHO, WO
reiMepun XapaKTepusylTbCA HUKYMM piBHEM 3arasib-
HOT i3MYHOI aKTMBHOCTI MOPIBHAHO 3 KOHTPOJIbHOM
rpyno, BOAHOYAC AEMOHCTPYHOUM Kpallyi MOKa3sHUKM
cneundivyHOro Yacy peakuii Ta YacTiwe MNoBiAOMAAYM
npo M’I30BO-CKENETHUI OUCKOMPOPT, NoB’A3aHui i3
TPUBASIUM irPOBMM HaBaHTaXKeHHsAM. BogHouac y pobo-
Tax, NPMCBAYEHUX ONTMMI3aLii NiarotoBKK KibepcnopTc-

MEeHIB, NiAKPECNIOETbCA 3HAYEHHA PeryaspHoi pyxoBoi
AKTMBHOCTI, IKa MOXe MO3UTUBHO BMN/IMBATU AK Ha CTaH
340p0B’A rpaBLUiB, TaK i Ha e(pEeKTUBHICTb BUKOHAHHSA
irpoBux 3aBaaHb [12].

JocnigXeHHA BKasyloTb TaKOXK HAa MOXKAUBUM 3B's-
30K MiXK CefleHTapHOIO MOBEeAiHKOK Ta 3MiHAMWU CcOMa-
TUYHOrO CcTaTycy 0cCib, 3any4yeHux o KibepcnopTty. MoKa-
3aHO, L0 TPMBAJICTb iIrPOBOro Yacy Ta piBeHb isnYHOI
AKTUBHOCTI MOXYTb BYTU acouiioBaHi 3i 3MiHaMK iHAEK-
cy macu Tina cepep, reiimepis [13, 14]. MNonpu wurpoke
BUKOPUCTAHHA [IMT y nonynauinHux p[ocnigeHHax,
Lel MOKasHWK MA€E CYTTEBI OBMEXEHHS, OCKiZIbKM He
BifoOparkae peanbHUN CKNag Tifa Ta He AO3BONSAE AMU-
depeHuitoBaTH KMPOBY i 6e3KMPOBY Macy opraHiamy
[15]. 3okpema, y poboTi [16] nokasaHo, wo bGinblicTb
OOCAiAXeHb Yy ranysi KibepcnopTy 0OMeXKYeETbCS OL,iH-
Koto IMT abo piBHA $i3MYHOT aKTUBHOCTI, TOAj AK KOMN-
NIEKCHi MOpPdOKOMMO3MULiMHI XapaKTEepPUCTUKKN TpaBLiB
3a/IMLWAOTbCA HeJ0CTAaTHLO BUBYEHMMMU. Lle ycknaHI0Ee
06’EKTMBHY OLIHKY COMATUYHOrO CTaTycy reMmepis i He
[,03BOJIAE NMOBHOK MipPOO0 OLiHUTWU NOTEHUiHIi meTabo-
NiYHi PU3KKN.

Y 3B’A3KY 3 UMM 3POCTAE 3HAYEHHA iHCTPYMEHTA/b-
HUX METOAIB aHani3y cknaay Tina. Og4HUM i3 CydacHMUX
HeiHBa3MBHMX NigxoAis € 6ioimnegaHCHMA aHanis, WO
[03BONSE OLHIOBATU KMPOBY | BE3KMPOBY Macy, BMicT
BOAM i M’A30B0i TKaHMHW. JocnigxkeHHs R. Qadah et al.
NPOAEMOHCTPYBaNO BWUCOKY BiATBOPHOBAHICTb BUMIpHO-
BaHb CKAaAy Ti/fla NP BUKOPUCTaHHI 6araToyacToTHUX
6ioimneaaHcHWX aHanisaTopis Tanita, WO NiATBEPAXKYE
MOX/IMBICTb iIX 3aCTOCYBAHHA Y HAYKOBUX AOCNIAKEHHAX
monoamx popocaux [17]. CyyacHi ornagosi nybnikauii
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TAKOX MiLKPeCcNolTb HEOBXiAHICTb KOMMIEKCHOMO BU-
BUYEHHA Pi3ioNoriYHUX XapaKTEPUCTUK reMMepiB, BKIOY-
HO 3 aHani3oM Komno3uuii Tina, piBHA Pi3NYHOT aKTMB-
HoCTi Ta Ncnxodis3ioNnoriyHMX NoKkasHuUKiB [18].

OKpemi [oCNiaXKeHHA OeMOHCTPYIOTb B3aEMO3B'S-
30K MiX TPMBANICTIO irpOBOI aKTUBHOCTI, CEAEHTAPHOIO
NOBEAIHKOK Ta MOKAa3HUKAMW COMATUYHOTO CTaTycy
rpasuis [19]. MpoTe 6inbwicTb pobiT 30cepeaskeHa ne-
peBaXXHO Ha NOBEAIHKOBUX XapaKTepucTMKax abo 3a-
raJibHUX aHTPOMOMETPUYHMX NMOKA3HUKAX, TOAI AK MOp-
boKoMNo3nLiiHI NapameTpu JOCNiAKEHO HEAOCTAaTHBO.
Lle cBigYMTb NPO HaAABHICTb AOCNIAHMLBLKOI NPOrajinHn
y BUBYEHHI CKnaay Tina ocib, AKi cuctemaTMyHo 3arima-
IOTbCA KibepcrnopTom, i YCKAALHKOE OUIHKY MOMANBUX
MeTaboNiuHNX Ta GYHKLiOHANBbHUX PU3KKIB, NOB A3aHMX
i3 TPMBANOIO MNOKIHETUYHOK AiANBHICTIO.

MeTta gocnigKeHHs.

OxapaKTepusyBaTu BUXigHUIA MOPPOKOMMO3ULLIN-
HUI NpodiNb Y0/0BIKiB-KiGEPCNOPTCMEHIB, Ha OCHOBI
6ioimneaaHCHOro aHani3y Ta OLiHUTM B3AaEMO3B’A30K iH-
[EeKcy Macu Tina 3 napameTpamu cKkaagy Tina.

06’eKT i meTOAU AOCNiAYXKEHHA.

JocnifrKeHHA BUKOHAHO AK MOMepeyHuid aHanitmu-
HWI eTan NPOCMNeKTUBHOIO AMUCEPTALLIMHOIO AOCAIAKEH-
HA, CNPAMOBAHOIO Ha OLiHKY MOPdO-KOMNO3ULLIMHNX
XapaKTePUCTUK Ta NOJAsblly ONTUMI3aLit0 HYTPUTMB-
HOro CTaTycy ocib, 3any4yeHnx Ao KibepcnopTuBHOI Ai-
ANbHOCTI. YCi foCnigHUUBKI npoueaypy BUKOHYBanu 3
OOTPUMAHHAM NPUHUMNIB BIOETUKKU 3rigHO MONOXKEHb
[enbCiHCbKOI  geKknapauii, Bumoram [upeKktnsm €C
86/609, a Takox KoHBeHuii Pagn €Bponu npo 3axmuct
npaB NOAMHU Ta rigHOCTi ocobu y 3B’A3Ky i3 3acTocy-
BaHHAM b6ionorii Ta meanumnHm (ETS Ne 164). YyacTb 3a-
NYYHUX [0 [OCANiAXKeHHsA ocib byna fobposinbHOW Ta
34i/icCHIOBasacA 3a YMOBW MonepeaHbOro MignucaHHA
NMCcbMOBOI iHPOPMOBAHOI 3roaum.

[o Bnbipku byno BrAOYEHO 12 Y0ONOBIKIB BiKOM Bif,
24 po 32 poKiB, AKi cMcTeEMaTUYHO 3amatoTbeA Kibep-
CNOPTOM i3 BUCOKMM irPOBMM HaBaHTAXKEHHAM MpOTA-
rOM LLOHAMMEHLUE LWecTU MIcALiB A0 MOMEHTY obcTe-
eHHA. Kputepiamn BKkAoYeHHA Bynn yonosiva cTtaThb,
BiK 18-35 poKiB Ta perynsipHa y4acTb y KibepcnopTuBHii
AianbHOCTI. KpuTepiamn BUKAKOUYEHHS 6yiM HaABHICTb
MeTaneBux IMNAAHTIB, AiarHOCTOBAHUX EHOOKPUHHUX
NOPYLUEHb, WO MOXYTb BMJIMBATU HA MOKA3HUKM Macu
Tina Ta cknagy Tina, rocTpmx iHGEKUiiHMX 3aXBOpIOBaHb
ab0 KNiHIYHO 3HaYyLWKUX HaBPAKOBUX CUHAPOMIB.

JocniaskeHHa NpoBoAWAM B paHKoBi roguHu (8:00-
10:00) B ymoBax CTaHAapPTM30BaHOro TeMNepPaTypHOro
peXKMmy, B CTaHi HaTle abo He paHille HiX yepes Tpu ro-
OMHM MiCNA OCTaHHbOIO MPUIAOMY i 3 METOI0 MiHiMi3a-
Lii BNIMBY NOCTNPaHAiabHUX 3MiH rigpaTayii. Y4acHUKM
YyTPUMYBANUCA Bif, iHTEHCUBHUX Qi3MYHUX BNpaB NpoTa-
rom 24 roavH Ta Bif, BXMBAHHA aNKoronto npotarom 48
roanH Ao obctexkeHHs. lNepen NpoBefeHHAM aHanisy
y4YacHWKM nepebyBann y BepTUMKANbHOMY MONONKEHHI
npoTarom n’ATyM XBUAMH ANA cTabinisauii posnoainy pi-
OVHU B OPraHi3mi.

OuiHIOBaNM aHTPOMOMETPUYHI MOKAa3HMKK (BM3Ha-
YeHHA 3pOocCTy 3 ToYHicTio Ao 0,5 cm, macu Tina 3 TOYHI-
ctio go 0,1 kr). IHaeKkc macu Tina (IMT) po3paxosyBanu 3a
dopmynoto IMT =m / h?, ne m — maca Tina B Kifiorpamax,
h — 3picT y meTpax. OuiHOBaHHA KOMMO3ULIMHOIo CKNa-
Ay Tina 3ajicHioBanM metToaom bioimneaaHcHoro aHani-
3y 3 BUKOPUCTaHHAM aHanizaTtopa Tanita BC-731 (Tanita

Corporation, finoHiA), ouiHIOBaAM BiACOTOK MPOBOI i
M’130BOI MacK, BMICT BogM i BicLLepasibHOro *Kupy, 6a-
3a/IbHUI piBeHb MeTaboniamy, MeTaboniuHuii Bik.

CraTMcTMyHy 0Bpob6Ky pesynbTaTiB 34ilicHIOBaAM 3
BUKOpUCTaHHAM nporpamb IBM SPSS Statistics (Bepcia
26). Ons onucy KiNbKiCHMX MOKa3HWUKIB BM3Ha4anau ce-
penHE 3HaYeHHA, CTaHAApPTHE BiAXWAEHHA, MefiaHy Ta
iHTEPKBAPTUMAbHUIA po3max. lepeBipKy BignoBigHOCTI
po3MnoAiny HOPManbHOMY 3aKOHY MPOBOAMAM 33 Kpu-
Tepiem LUanipo—Binka. Y pasi HeobxigHOCTi NopiBHANb-
HOTO aHani3y 3actocoByBanu t-kputepilt CTbtogeHTa 4nA
He3anexHux BMbipok abo U-kputepii MaHHa-YiTHi 3a-
NIEXXHO Bifg, XapakTepy po3noginy AaHux. CTaTUCTUYHO
3HaYyLLMMM BBaXKaau BigmiHHOCTI npu p<0,05.

Pe3ynbTatv A0CAiAKeHHA Ta iX 06roBopeHHs.

AHTPOMOMETPUYHI | MOPPO-KOMNO3ULLiNHI pe3ynbTa-
TU O0BCTEXKEHHA 0bpaHuX ANa AOCNiAMKEHHA ocib npesa-
cTaBneHo B Tabauuax 1i2. Ak BuaHo 3 Tabauui 1, senu-
UYMHA 3POCTY rerimepis BapitoBana y mexkax 166-189 cm
(179,6+7,5 cm), maca Tina — 82,7-128,6 kr (100,0+15,1
Kr).

IHaeKkc macu Tina (IMT) gemoHCTpyBaB 3HAYHy Bapi-
aTUBHICTb: 26,4—46,4 Kr/m? npu cepegHbomy 32,0+6,3
Kr/m? i mepjani 30,45 [28,28-32,48]. Poskug IMT 6ys
ACUMETPUYHMM: HaABHICTb O4HOTO y4yacHuKa 3 IMT 46,4
Kr/m? dopmyBana NpaBoOCTOPOHHII «XBiCT» po3noginy Ta
nigsuLLyBasna cepeaHE 3HAYEHHA BigHOCHO megiaHu. 3
ornAaAy Ha ue ANA YaCTUHU NOKA3HUKIB AOLINbHUM € Na-
panenbHe NpeacTaBNeHHA CepeaHixX 3Ha4YeHb i megiaH (3
MI’KKBApTU/IbHMM iHTEpBasioM), L0 Kpalle Bigobparkae
LeHTpaNbHy TeHAEeHLUjo y BUBipKax i3 NMOMITHUMM KpaWi-
HiMM 3HAYEHHAMMW.

3a KaTteropiamu IMT 3 y4acHMKM Mann 3Ha4eHHA <30
Kr/m2, 4 yyacHuKuM — y aiana3oHi 30-34,9 kr/m?, 1 yuac-
HUK — 240 Kr/m?2. Taka cTpyKTypa BubipKKM 3abe3sneunna
MOM/IMBICTb BUKOHATU TPYMNOBUIA aHani3 3a noporom 30
Kr/m? Ta 0aTKOBO OLLiHWTM BHECOK KPalHbOro 3HaYeH-
HS Y 3arafibHy BapiaTUBHICTb pe3ynbTaTis (Tabauus 2).

3a NOKasHMKOM «Tun Tinobygosu» nepeBaKanu
3HauyeHHn 2 (9 yyacHMKiB), 3Ha4YeHHA 3 3adikcoBaHo y 3
y4yacHuKiB. Po3nogin Physique Rating y mexkax Hesenu-
KOi BMOIPKM BMKOPUCTAHO AK ONMUCOBUI MapKep ¢deHo-
TMMNOBOI HEOAHOPIAHOCTI, 6€3 BUCHOBKIB LLOAO NPUYMH
abo mexaHi3mis.

OTpumaHi BennyYnHM MOPPO-KOMNU3ULIAHMX Na-
pameTpiB XapaKTepu3yBa/IMCA LUMPOKUM [iana3oHOM
KpalHix BeAnYMH. BiacoTtok xuposoi macu (%FM) cra-
HoBuB 23,3-45,3% npu cepegHbomy 30,7617,23% Ta
meaiaHi 27,95 (26,38-34,38). PisHuLA MiXK MiHIMyMmom
i makcumymom %FM popisHtoBana 22,0 BigCOTKOBMX
NYHKTK, WO Bigobparkae iCTOTHY MixKiHAMBIAYyaNbHY He-
OOHOPIAHICTb XMPOBOFO KOMMOHEHTa. BepxHili KBap-
Tunb (Q3) ctaHoBUB 34,38%, TOOTO WoOHameHLwWwe 25%
YYaCHUKIB Manu %FM, Buwmin 3a 34%, WO € KPUTUYHO
BaXKAMBMM AnA deHOoTUNoBOro onucy Bubipku came Ak
rPynu 3 BUCOKOIO AMCNEPCIEID NapameTpiB agUNO3HOCTI.
PiseHb BicuepanbHoOro xupy Bapitosas Big 5,5 go 20,5
oa., cepeaHe 11,25+4,73, mepiana 9,25 (8,88—13,50).
[iana3oH 3HayeHb 3acBiAYye HaABHICTb Yy BUOIpLi AK
YYACHUKIB i3 HU3bKMM, TaK i 3 BUPAXKEHO MiABULLEHUM
BicLEepasibHUM KOMMNOHEHTOM. [INA XapaKTePUCTUKM He-
OOHOPIAHOCTI MOKa3HMKA iIHGOPMATUBHUM € NMOPIBHAH-
HA MefiaHM Ta cepefHbOro: cepedHE 3HauyeHHA b6yno
BULLMM 32 MefiaHy, WO Y3roKY€ETbCA 3 BNJIMBOM BUCO-
KMX 3HaYeHb Ha LLeHTPaIbHY TEHAEHLLiHO.
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Tabnuusa 1 — BuxigHi mopdpokomnosuuiiiHi
napameTpu Y4aCHUKIB JOCNiAXKEeHHA

M2 (48,84+4,10%) nopisHaHO 3 niarpynoto IMT <30 kr/
m? (51,3742,21%). MetaboniuHmin Bik y niarpyni IMT

o Cepennie Megiana 2_30 Kr/m? 6ys Buwmm (43,40%2,30 poKy) MOpiBHAHO 3
SRIMETD +SD [Q1-Q3] niarpynoto IMT <30 kr/m? (36,33+2,52 poky). BMR ge-
3pict, cm 179,6+7,5 | 178 [166,0-189,0] MOHCTPYBaB NOMIpHe MIABMLIEHHA Yy MiArpyni IMT 230
- Kr/m? (21244223 kKkan/poby) nopisHAHO 3 IMT <30 Kr/m?
Maca Tina, Kr 100,0+15,1| 98,5[82,7-128,6] (2062+144 KKan/p,o6y)
IHAeKC macu Tina, Kr/m? 32,0+6,3 | 30,45 [28,28-32,48]
¥uposa maca, % 30,7617,23| 27,95 [26,38-34,38] Ta6nuua 2 — MopiBHAHHA MOPPOKOMNO3ULLIHHUX
i i noKasHuKiBs y rpynax IMT <30 ta IMT 230 kr/m?
PiBeHb BicL,epasbHOro 11,25:473| 9,25 [8,88-13,50] y rpy . / /
KUPY, YM. OA. Napamerp IMT | IMT | MegiaHa | MegiaHa
M’a30Ba maca, Kr 65,40+4,91| 66,5 [61,73-69,28] <30 | 230 [(IMT<30) | (IMT 230)
i i uposa maca, % 26,40| 33,38 27,6 33,9
53337*’”;'“ metabonism, | 51014188 |2137,5 [1963,8-2231,5] P i
KKan/nody BicuepanbHuiiskup, % | 7,83 | 13,30 8,5 13,0
MeTaboniuyHuii Bik, pokn |40,754,27| 41,5 [38,25-43,25] M'A308a Maca. Kr 65.10| 6558 661 66.9
3aranbHa BoZa opraHismy, ! ! : : !
% 49,79+3,56| 50,15 [47,68-52,85] TBW, % 51,37| 4884 | 508 48,2
, BMR, KkKkan/poby 2062 | 2124 2075 2228
AbcontoTHa m’Aa3oBa maca ctaHosuna 57,5-70,9 kr —
npw cepeaHbomy 65,40+4,91 Kr Ta MegjaHi 66,5 (61,73— | MeTaboniunuii sik, pokun|36,33| 43,40 36,0 43,0

69,28). MopiBHAHO 3 MOKA3HMKAMM KMPOBOFO KOMMO-
HeHTa abcontoTHa M’A30Ba Maca Masia MeHLY BifLHOCHY
MIHAMBICTb: PI3HMUA «MiH—MaKCc» cTaHosuAa 13,4 Kr. 3
ornaay Ha Te, wo IMT y Bubipui 3miHIOBaBCA MaiKe Ha
20 Kkr/m?, BigHOCHa cTabinbHicTb M’A30BOI macu nia-
KPEC/IOE, L0 3POCTAHHA Macu Tina B MexKax BUBipKu cy-
NPOBOAKYBANOCA NEPeBaXKHO 36iNbLIEHHAM }KMPOBOTO
KOMMOHEHTA, @ HE NPOMOPLiINHUM NPUPOCTOM M’ A30BO-
ro.

3aranbHuit Bmict Boam (TBW, %) nepebyBaB y mexax
43,9-53,8% (49,7943,56; meajaHa 50,15 (47,68-52,85)).
3HauyeHHA TBW y BigcOTKax 4EMOHCTPYBAAN TEHAEHL,iO
00 HUKYMX BE/IMYMH Y YHACHUKIB 3 BULLMMM 3HAYEHHA-
MW XMPOBOI MacK, L0 BigobpaXKeHO TaKOoXK y Kopens-
LiiHomy aHanisi (tabn. 2). MiHimanbHe 3HayeHHA TBW
(43,9%) cnocTepiranoca y yyacHWKa 3 HalBULLMMMU
3HauyeHHaAMKU IMT i %FM, wo dopmyBano KpalHil cer-
MEHT po3noginy rigpatauii y subipui. MetaboniuHi na-
pameTpu TAKOXK AEMOHCTPYBaAM 3HAYHY BAPiaTUBHICTb.
BennuunHa 6asanbHoro metaboniamy (BMR) konvsana-
ca Big 1810 go 2360 kkan/moby (2101+188; mepiaHa
2137,5 (1963,8-2231,5)). MeTaboniyHnit BiK CTaHOBMB
34-47 pokis npun cepegHbomy 40,75+4,27 Ta mepiaHi
41,5 (38,25-43,25). Pi3HMLA MiXK cepeaHim Ta meaiaHow
6yna miHiManbHOIO, WO Bif06parKae BiAHOCHO cTabinbHy
TEHZAEHL,t0 LLbOro MOKA3HMKA, NONPU HeBENUKY BUBIpKY.

Onsa peanizauii nopiBHANBHOTO aHanisy BUBIpKY
CcTpaT1dikoBaHO 3a NOPOroBMm 3HadeHHam IMT 30 kr/
m2: nigrpyna IMT <30 kr/m? Tta nigrpyna IMT >30 kr/
M2, Taka cTpaTudikalia gana 3mMory OLiHUTU BiAMIHHO-
CTi Y KOMNO3ULiMHOMY Ta MeTaboniyHOMy Npodini mix
Y4aCHMKaMM 3 HaA/IMLIKOBOK MACOI Tifla Ta OXMUPIiH-
HAM Y MeXKax aHanisosaHoi rpynu. Y nigrpyni IMT <30
Kr/m? cepeaHiin IMT ctaHosuB 27,63+1,07 kr/m?, Topi
Ak y nigrpyni IMT 230 kr/m? — 34,5616,74 kr/m2. Biaco-
TOK 3KMpOBOi macw y nigrpyni IMT <30 kr/m? ctaHoBMB
26,40+2,71%, a y niarpyni IMT =30 kr/m?—33,38+8,06%,
WO BifOOpPaXKa€ 3pOCTAaHHA KUPOBOFO KOMMOHEHTA Y
rpyni 3 Buwmm IMT. PiBeHb BiCLLepasIbHOrO XXUPY TAaKOX
6ye Buwmm y nmigrpyni IMT =30 kr/m? (13,30%4,79 og.)
nopisHAHO 3 nigrpynoto IMT <30 kr/m? (7,83+2,08 oa,.).
BmicT m’A30B0i Macu Mix nigrpynamu BigpisHABCA Mi-
HiManbHO: 65,10+4,39 kr ana IMT <30 Kr/m? npotu
65,58+5,70 kr gna IMT 230 kr/m2. BmicT Bogu mas
TEHAEHLIIO A0 HMXUMX 3HadeHb y nigarpyni IMT 230 kr/

[na cTaTUCTMYHOrO NOPIBHAHHA MiArpyn 3acTocoBa-
HO HenapameTpUYHUIN KpuTepih MaHHa-YiTHi. 3a ymos
masioro obcary BUbipKM Hanbinbw BUpaXKeHi BigMiHHO-
CTi cnocTepirannca gns NoKasHMka metabonivyHoro BiKy,
[ON1A AKOrO BCTAHOB/IEHO CTAaTUCTUYHO 3HAYYLLY Pi3HULIO
MiXK nigrpynamu (p=0,036). Ona %FM Ta piBHs Bicue-
PasIbHOTO KMPY BiZAMIHHOCTI Manu XapaKTep TeHAEeHL,in
(p=0,393 Ta p=0,134 BignosigHo), Toaj Ak ans abconioT-
HOT M’I30BOi MacK CTaTUCTUYHO 3HAYyLMX BigMiHHOC-
Tel He BusBneHo (p=0,786).

3 MEeTOI OLHKM B3aEMO3B’S3KIB MiXK MapameTpom
IMT Ta iHCTpyMeHTaNIbHUMM NapameTpamn CKaaay Tina
npoBeAeHO KopensauiinHui aHanis 3a CnipmeHom. IMT
LEMOHCTPYBaB CUJ/IbHY MO3MTMBHY acoLiaLito 3 piBHEM
BicuepanbHoro xupy (p=0,790; p=0,020), wo Biaobpa-
YKa€ 3pOCTaHHA abA0MiHaIbHOTO KMPOBOrO KOMMOHEH-
Ta 3i 36inbWweHHAM IMT y mexxax AocniasKyBaHoi BUbip-
K. TaKOXX BCTAHOB/EHO NO3UTUBHY acouiaLito mixK IMT
Ta MeTaboniyHum Bikom (p=0,714; p=0,047), wo y3roa-
YKYETbCA 3i 3pOCTAHHAM LbOrO iHTErpasIbHOTO NOKA3HMKa
NpW BULLNX 3HAYEHHAX MACO-POCTOBMX XapaKTEPUCTUK.

IMT maB HeraTuBHY acouiauito 3 TBW y BiacoTKax
(p=-0,738; p=0,037), Wwo xapaKTepusye TEHAEHLO A0
3HUXKEHHA BigHOCHOrO BMICTy BOAM Y CKnagi Tina npu
niasuweHHi IMT. Acouiauia IMT i3 %FM 6yna no3uTms-
Hoto (p=0,690), ogHak He AocArna CTaTUCTUYHOI 3Ha-
yywocTi (p=0,058), Wo moxKe BigobparKaTn o0bMeKeHy
CTATUCTUYHY NOTYXHICTb NPM N=8 Ta BNAMB iHAMBIAYyaNb-
HUX Bapiauin. Acoujayii IMT i3 abcontoTHOO M’30BOHO
macoto (p=0,524; p=0,183) Ta BMR (p=0,667; p=0,071)
Masin NOMIPHWUI XapaKTep i He Byan CTaTUCTUYHO 3HAYY-
LWMMW.

MopiBHAHHA 3 AaHMMM Cy4yacHOi niTepaTypu CBig-
UYNUTb, LLO BMKOPUCTAHHA IMT AK OCHOBHOrO NMOKa3HMKa
COMATUYHOTO CTATYCy B AOCNIAKEHHAX KibepcnopTy mae
obmerkeHy iHPopmaTMBHICTb. CUCTEMATUUYHUI ornAag,
[16] nokasye, wo 6inbwictb Po6IT y Wil ranysi FPyHTY-
€TbCA came Ha IMT, Toai AK A0CNigKEHHA 3 AeTa/lbHUM
aHanizoMm MOPGOKOMMO3ULLIAHMX XapaKTepPUCTUK 3a-
NINWAOTLCA NMOOAMHOKMMMU. Pe3ynbTati Haworo Aochi-
OXKEHHA NiATBEPAKYIOTb L0 MeTOA0/10rYHY npobaemy:
noAibHi 3HauyeHHa IMT y BubipLi cynpoBoasKyBanuca
Pi3HMMM PIBHAMW BiCLLEPAZIBHOTO XMPY Ta BiACOTKA
MPOBOI Macw, L0 MOKe Bianosigatn pisHUM meTtabo-
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NiYHUM npodinam. Lle y3roasKyeTbca 3 yABAEHHAM Npo
obmerKeHHs IMT K cyporaTHOro MOKa3HWKa, OCKi/IbKK
BiH He AndepeHLiloe XMpPoBy Ta 6e3KMPOBY Macy i He
Bigobparkae po3noain Kupy, WO € OAHUM 3 KIOHOBUX
KpUTepiiB OLiHKM KapaiomeTaboniyHOoro pusmky.
MNigBuLeHa BEIMYMHA BMICTY XXMPOBOI Macu y 4acTu-
HW 06CTEXKEHUX MPABLB Y3rOAMKYETbCA 3 AAHUMM HLLNX
pocnigxeHnb. Tak, y poboti [11] nokasaHo, wo reiMmepu
XapaKTePU3YIOTbCA HUKUYMM piBHEM (i3MYHOI aKTMB-
HOCTiI Ta NOBiZAOMAATL NPO ANCKoMOpPT, NOB’A3aHUI
3 TPMBANIMM iIrPOBMM HABaHTAXKEHHAM, WO GOPMYE Nia-
CTaBM AN1A PO3BUTKY HebarKaHWX 3MiH KOMNo3uuii Tina.
BoagHouac y pocnigxkeHHi [12] nigkpecneHo, wo pery-
NApHa Gi3MYHA aKTUBHICTb MOXKe MO3UTMBHO BNNMBATU
AK Ha CTaH 340pOB’A reMmepis, TaK i Ha epeKTUBHICTb
irpoBOI AiANBbHOCTI. Y LbOMY KOHTEKCTI NiABULLEHI MOKa3-
HUKM aaMNO3HOCTI i MeTabonivyHOro BiKy MOXYTb pPO3-
TNALATUCA AK apPryMeHT Ha KOPUCTb iHTerpauii GpisnyHmx
BMpPaB i HYTPUTMBHOI NIATPUMKM Y NiZAFOTOBKY reiimepis.
MeTaboniyHnin BiK y Hawili BMBipLi nepeBuLLyBaB
XPOHONOTIYHWUI | BiApi3HABCA MiXK nigrpynamu 3a IMT.
OCKIiNbKKN Lel NOKa3HWUK € iHTerpasibHoO OLHKO, WO
6a3yeTbCcA Ha NOEAHAHHI NapameTpis 6a3anbHOro meTa-
6oni3my Ta cknagy Tina, MOro AOLINbHO TPaAKTyBaTK AK
beHoTMNoBUI iHAMKATOP, @ He MPAMWUI MapKep naTo-
norii. BogHouac 1ioro 3B8’A30K i3 BicLepasbHUM KUPOM
MOKe CBiAYMTU MPO YYTAMUBICTb LLbOrO MOKA3HMKa A0
3MiH Nig BNIMBOM KOPEKLiNHUX BTpyYaHb. OTpuMaHi pe-
3yNbTAaTU Y3rOAXKYIOTbCA 3 AAHUMM iHWNX OOCAIAMKEHD,
AKI A4EMOHCTPYIOTb 3B'A30K TPMBANOr0 CUAIHHA 3 Kapai-
omeTaboniyHMmMmn pusnkamm. 3okpema, B pobotax [1, 6,
9] nokasaHo, Wo cneundika reMMepcTBa acoLitoeTbCA 3
niaBULLEHHAM BipOrigHOCTI KapaiomeTaboniyHUX 3aXBO-
ptoBaHb Yy KibepcrnopTcmeHis. HassHa y Kibepcnoptcme-

HiB MaNOpPyXomMa NOBEAiHKA € CTPYKTYPHOK CKAa[0BOO
TPEHYBA/IbHOTO MpPOLLECY, L0 MOXe CNPUATU TaKOXK Ha-
KOMWYEHHIO BiCLLEPasibHOMO KMPY Ta 3MiHamM BOAHOTO
6anaHcy opraHismy.

BMKOPUCTaHHA IHCTPYMEHTANIbHUX METOAIB OLLiHKMK
CKNagy TiNa € BaXAMBMM Ana ob’ekTmBHOI peHoTMNI3a-
Lii KibepcnopTcmeHis. Y gocnigsKeHHi [8] nokasaHo, Wwo
y KibepcrnopTCMeHiB Npu HUNKYOMY piBHI ¢i3MYHOI ak-
TUBHOCTI CNOCTepiraBcs BULLMI BIACOTOK XKMUPY Ta HUXKYA
6e3KMpoBa mMaca HaBiTb 3a BiACYTHOCTI BigmMiHHOCTeM
IMT nopiBHAHO 3 KOHTposieMm. Lle niaTBepaxye, wo IMT
MOXe MacKyBaTh HebaxkaHi BiAMIHHOCTI, ToAi AK iHCTPY-
MEHTa/IbHI MeToAM aHanisy cknagy Tina € 6inbw iHdop-
MaTUBHUMMU.

BucHoBKM.

Bubipka yonoBikiB-kibepcnopTcMeHiB XapaKTepusy-
Baslacs 3Ha4yHoto BapiabenbHicTio IMT, Bvscne *KuMposoi
Macwu Ta BicLLepasibHOrO XMUPY NPU BiAHOCHO CTabiNbHMX
3HauYeHHAX m’s30Boi macu. CTpatudikauisa 3a noporom
IMT 30 Kr/m? BuABMAA cyTTEBE 36iMbLUEHHA XXMPOBOTO Ta
BiCLLepasibHOrO0 KOMMOHEHTIB i BULL 3HaYeHHA meTabo-
niyHoro Biky y nigrpyni IMT 230 Kr/m? npu MiHiMmanbHiN
pi3HMLi y m’s30Bil maci. KopensuiliHuii aHani3 nokasas,
wo IMT y merkax BUBIpKM Hanbinbw TicHO NoB’A3aHUi
3 piBHEM BicUepasibHOro Xupy, MeTabosliyHMM BiKOM
Ta NokasHMKom TBW y BigcoTKax, Wwo Aetanisye 38°A30K
iHTerpasbHMX aHTPOMOMETPUYHUX OLLIHOK i3 IHCTpYyMeH-
Ta/IbHUMM NapameTpamun CKaaay Tina.

MepcnekTMBM NOAANBLUNX JOCNIAKEHD.

Mopanblwi pocnigXKeHHA MOAAralTb Y AOUINBbHOCTI
3any4yeHHA 06’EKTUBHUX NapamMeTpiB PyXOBOi aKTUBHOC-
Ti, CTaHAAPTU30BaAHWUI NOBTOPHMUI BIA-MOHITOPUHT y Au-
Hamiuj Ta OUiHKY 3MiH MOPdOKOMMNO3ULIMHMX Napame-
TPiB Y BiANOBiAb HA KOPEKLiMHI HYTPUTUBHI BTPYYaHHSA.
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BUXIAHWI NPOGINIb CKAAAY TINA KIBEPCTOPTCMEHIB 3A IAHAMM BIOIMMNEAAHCHOIO AHANIZY

CeipiH f. P., KpacHosa C. IN.

Pe3stome. Po3BUTOK KibepcnopTy CynpoBOAMKYETbCA 3POCTAHHAM iHTEHCMBHOCTI TPEHYBa/IbHOrO MPOLLECY, BU-
COKMM KOTHITUBHMM HaBaHTaXKEHHAM Ta 3HAYHOK TPMUBANICTIO MAJIOPYXOMOi AianbHOCTi. Taki ocobamsocTi npo-
¢deciiHOi aKTUBHOCTI reiiMmepiB MOXKYTb BMIMBATU HAa COMATUUYHWUI CTaTyC i cnpuaTn GbopmyBaHHIO crneumdiyHmx
MOPGHOKOMMO3ULIMHUX XapaKTepUCTUK. BogHouac y fiTepaTypi npeactaBneHo obMeXKeHy Ki/ibKiCTb AOCNiAKEHb,
NPUCBAYEHMUX OLHLL CKNaAdy Tila KibepcnopTCMEHIB, WO YCKAAAHIOE 06’ EKTUBHY XapaKTEPUCTUKY IXHbOro ¢isiono-
riyHoro npodinto. MeTa AocnigKeHHs 6yn0 BU3HAYEHHS BUXiAHUX MOPPOKOMMO3ULLIMHUX XapaKTEPUCTUK reiMmepiB,
Ha OCHOBI bioimneaaHCHOro aHai3y Ta NpoaHanilyBaTu 3B’A30K iHAEKCY Macy Tina 3 mapameTpamu CKaaay Tina.

Y pocnifareHHi B3a1M ydacTb 12 4oN0BiKiB, AKi perynapHo 3aiimatoTbes Kibepcnoptom. OLiHOBaHHA aHTpoNome-
TPUYHUX NMOKA3HUKIB BKAHOYANIO0 BU3SHAYEHHA 3POCTY, MAcK Tifla Ta PO3PAXYHOK iHAEKCY Macu Tina. KomMnosunuinHui
CKNapg Tina BU3Ha4YaIM MeToAoMm BioeleKTPUYHOro iMneAaHCHOro aHanisy 3 BUKOPMUCTaHHAM aHanizatopa Tanita BC-
731. BU3HayanuM BiACOTOK KMPOBOi Ta M’'A30BOI MacK, piBEHb BiCLLEPASIbHOIO KMPY, 3araJibHUiM BMiCT BoAM opra-
Hi3my, 6a3anbHUIN MeTaboniam i meTaboniyHui Bik. CTaTUCTUYHY 06POOKY AAaHWUX 34iMCHIOBA/IN 3 BUKOPUCTAHHAM
naketa IBM SPSS Statistics 26 i3 3acTocyBaHHAM ONMCOBOI CTAaTUCTMKK, KOpensaLinHoro aHanisy CnipmeHa Ta Kpute-
pito MaHHa—YiTHi. OTpMMaHi AaHi 3acBiAYMAM 3HAYHY MiXKiHAMBIAYaNbHY BapiabenbHICTb NOKa3HMKIB CKAady Tina y
[ocniaxyBsaHin rpyni. IHAeKc macu Tina BapitoBas y mexkax 26,4-46,4 Kr/m?, BiAcoOTOK »unposoi macu — 23,3-45,3%, a
piBeHb BicLLepaibHOTO Kupy — 5,5-20,5 yMOBHUX oanHuupb. CTpaTudikauia 3a noporom IMT 30 Kr/m? nokasana, Lo
y nigrpyni 3 IMT 230 kr/m? cnocTepirannca BuLLL 3HaYeHHS 3KMPOBOI Macy, BiCLLePaNbHOrO KMpy Ta MeTaboniyHoro
BiKy, Togi AK abcontoTHa m’A30Ba Maca MixK Nigrpynamu cyTTeBO He BiapisHanaca. KopensuiltHuiA aHanis BusBus
No3nTMBHUI 38’A30K IMT i3 piBHEM BicLLepPanbHOro XUpPY Ta METAOONIYHUM BIKOM, @ TaKOX HEraTMBHY acoLiaLito 3
NMOKa3HWKOM 3ara/sibHOro BMICTy BOAM OpraHiamy. TakKMM YMHOM, Halle AOCAIAKEHHA NOKa3ano BUpaxKeHy GeHoTu-
NnoBYy HEOAHOPIAHICTb NapamMeTpiB CKAaAy Tifla Y YONOBIKiB-KiGepPCNOPTCMEHIB, LLO NPOABAAETLCA 3HAYHUMMU KONU-
BaHHAMM NOKA3HWKIB aAMMNO3HOCTI NPU BiZAHOCHO CTabiNbHI M’s30Bil Mmaci. OTpMMaHi pe3ynbTaTi NiATBEPAKYIOTb
OOUINBbHICTb 3acTOCyBaHHA 6ioimnesaHCHOrO aHaNi3y ANA OLiHKM MOPGOKOMNO3ULIMHUX XapaKTEPUCTUK Ta MOXKYTb
OyTN BUKOPUCTaHI AK 6a30Bi AaHi 41a Noganbluoi NepcoHanisauii HyTPUTUBHUX | Gi3UUYHUX KOPEKLiMHMX Nporpam.

KntouoBi cnosa: KibepcnopT, KOMNO3ULIMHWIA CKAag, Tina, bioimnegaHcHUM aHani3, MOpPO-KOMNO3ULLINHI XapaK-
TEPUCTUKM, IHAEKC Macu Tina.

BASELINE BODY COMPOSITION PROFILE OF ESPORTS ATHLETES BASED ON BIOELECTRICAL IMPEDANCE
ANALYSIS

Svirin Ya. R., Krasnova S. P.

Abstract. The development of esports has been accompanied by an increase in training intensity, high cognitive
load, and prolonged sedentary activity. Such characteristics of professional gaming may influence somatic status
and contribute to the formation of specific body composition features. At the same time, the scientific literature
contains a limited number of studies addressing the body composition of esports athletes, which complicates the
objective characterization of their physiological profile. The aim of the study was to determine the baseline body
composition characteristics of esports players using bioelectrical impedance analysis and to analyze the relationship
between body mass index and body composition parameters.

The study involved 12 men who regularly participate in esports activities. Anthropometric assessment included
measurement of body height, body mass, and calculation of body mass index (BMI). Body composition was evaluated
using bioelectrical impedance analysis with a Tanita BC-731 analyzer. The following parameters were assessed:
percentage of body fat and muscle mass, visceral fat level, total body water, basal metabolic rate, and metabolic age.
Statistical analysis was performed using IBM SPSS Statistics 26, applying descriptive statistics, Spearman correlation
analysis, and the Mann—Whitney test.

The obtained data demonstrated substantial interindividual variability in body composition parameters within
the studied group. BMI values ranged from 26.4 to 46.4 kg/m?, body fat percentage from 23.3% to 45.3%, and
visceral fat level from 5.5 to 20.5 units. Stratification using the BMI threshold of 30 kg/m? showed that the subgroup
with BMI 230 kg/m? had higher values of body fat, visceral fat, and metabolic age, whereas absolute muscle mass
did not differ substantially between subgroups. Correlation analysis revealed a positive association between BMI
and visceral fat level as well as metabolic age, and a negative association with total body water. This study revealed
pronounced phenotypic heterogeneity of body composition parameters in male esports athletes, manifested by
considerable variability in adiposity indicators while muscle mass remained relatively stable. The findings support
the usefulness of bioelectrical impedance analysis for assessing body composition characteristics and may serve as
baseline data for the further personalization of nutritional and physical intervention programs.
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