© 2023 K0A11€KTUB aBTOPOB. © 2023 by the authors.

PaboTa HaXOAUTCSI 104, AULIEH3MEN This work is licensed under
Creative Commons Attribution 4.0 International License Creative Commons Attribution 4.0 International License
B I[TIOMOIIIb I[TPAKTUYECKOMY BPAUY FOR THE MEDICAL PRACTITIONER
Dnmaemnoaorus Epidemiology

doi: 10.25005/2074-0581-2023-25-4-571-589

PE3YABTATBHI IIEPBOI'O OIIBITA BMOMMIIEAAHCHOT' O AHA/ZIN3A COCTABA
TEAA HACEAEHWS PECITYBAUKUN TAAKNKNCTAH

M.K.TYAOB!, CM. ABAYAA0304A% I M. YCMAHOBA?

1 Kadeapa obmeit xupyprun Ne 1 um. npod. A.H. Kaxxoposa, Taa>xmukckuit rocyapcTBeHHBIN MeAUIIMHCKII yHuBepcuTteT uM. Abyaan ndau Cuno, Aymante,
Pecniy6.anka Tagxukucran

2 Kadeapa srmaemmosorun uMm. npodeccopa X.K. Papuesa, TagKMKCKMit TOCyAapCTBEHHBI MEAUIIMHCKUI yHUBepcuTeT uM. Abyaan nban Curxo, Aymanoe,
Pecriy6anka Tagxuxucran

Llenb: aHann3 pesynbTaToB NEPBOroO OnbiTa GroMmnesaHcHoro aHanusa (BMA) KoMno3uTHoro cocTasa Tena HaceneHus Pecnybnvkv TagKUKMUCTaH.
Matepuan u metogbl: U3y4yeH KOMMNO3UTHbIN cocTaB Tena 1304 yenosek (718 (55,1%) »eHuwmH, 586 (44,9%) my:KuuH, cpegHuit Bospact 41,1+13,6
net) nytém GuommnepaHcomeTpun. bbian onpeaeneHbl: xuposaa macca (KM, kr), gona KM (OKM, %), Towas macca (TM, Kr), akTUBHas KNeToYHas
macca (AKM, Kr), gons AKM (OAKM, %), ckeneTHo-mbiweyHas macca (CMM, Kr), gona CMM (OCMM, %), obwas xugrocts opraHusama (OO, Kr),
BHEK/NETOUHAs MUAKOCTb (BKXK, Kr), MMHepanbHas macca KOCcTHOM TKaHu (MMKT, Kr), ocHosHoM 0bmeH (OO, KKan/cyT.) 1 yaenbHbI OCHOBHOM 06MeH
(YOO, kkan/m?/cyT.). Kpome Toro, B npouecce ob6cienoBaHus naumeHToB 6biin onpeaeneHbl MHAEKC Macchl Tena (MMT) no dopmyne Agonbda Ketne,
1 MHAeKc Tanua/6éapa (UTB).

Pe3ynbTatbl: cpegHee 3HauyeHne MM y Bcex 06cnef0BaHHbIX cocTaBuna 22,5+12,04 Kr. MeHwmHbl Ha 24,2% umenu 6onblie KM (24,6+12,0 kr) no
CpaBHEHUIO ¢ Myx4nHamm (19,8111,6 kr) (p<0,001). TM y Bcex obcnesoBaHHbIX COCTaBUAA B cpesHem 44,914,7 Kr, y MyKUMH — 46,313,6 Kr, y »KeH-
WMH — 44,0%4,3 kr (p<0,05). Bcaeacteme 3Toro, y My»K4nH oTmedancs 6onee BbICOKMIA nokasatens OO0 — 1735,5£102,1 KKasi/CyTKM MO CPaBHEHMIO C
MeHwmHamm — 918,9157,2 kkan/cyTku (p<0,001). 3Haummoe pasnnume YOO no nony He OTMEYEHO; 3TOT NoKasaTesb B cpegHem cocTasun 853,7+30,8
1 846,4+33,3 KKan/M2/CyT. Y MYKUMH M XKEHWMH cooTBeTcTBeHHO (p>0,05). Takke He oTmeueHo pasanumit MMKT no nony — AaHHbI NoKasaTenb
coctaBun 2,110,2 1 2,1+0,2 Kr y My»KYMH W XKEHLUMH COOTBETCTBEHHO (p>0,05). OTMeUeHbl NoNoKUTeNbHbIe 3HaYMMble (p<0,05) IMHelHble B3aumoc-
BA3M MeXKAy KaTeropuamm atogen ¢ pasHbim UMT ¢ UTB (r=0,182), *M (r=0,933), M (r=0,855), TM (r=0,262), AKM (r=0,159), OO (r=0,259), BK}
(r=0,440), MMKT (r=0,522) 1 OO (r=0,161), oTpuuaTenbHble AMHelHble B3aumoceasu — ¢ JAKM (r= -0,042), CMM (r=-0,121), ALCMM (r= -0,605) u
YOO (r=-0,521).

3akntoueHmne: BMA KOMNO3NUTHOrO coCTaBa Tena ABAAETCA BbICOKOIPPEKTUBHBIM CNOCOHOM OLLEHKM KOHCTUTYLIMOHAbHbIX 0COBEHHOCTE OpraHU3ma
1 103BONAET afleKBaTHbIM 0OPA3OM ONPeaeNUTb COAEPKAHME KUPOBOM U TOLLEN MacChl, ObLLEN XKMUAKOCTU OpraHU3mMa U MoKasaTes M OCHOBHOIO
obmeHa. Pasnnune cogepkaHuaA BbllLeyKasaHHbIX NMOKa3aTenel y 06cnejoBaHHOM KOropTbl 3aBUCE/N OT UX NOAa, BO3pacTa U mMacchl Tena. Ucnonb3o-
BaHWe b1orMnesaHCOMETPUM MO CPABHEHMIO C AHTPOMNOMETPUEN N03BOAAET BoNee TOYHO ONpeseUTb HaluMe OXKUPEHNUS.

KntoueBble cnoBa: snekmpoumnedaHcomempus, buoumnedaHcHbIl aHAAU3, U3bbIMOYHAA MACCA Mesa, OXUPEHUE, HUPOBAA Macca.
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Objective: Evaluation of a pilot study results examining bioelectrical impedance analysis (BIA) of body composition of the population of the Republic
of Tajikistan.

Methods: The body composition of 1304 individuals was studied using bioimpedance measurements. The study included 718 women (55.1%) and
586 men (44.9%) with an average age of 41.1+13.6 years. The following variables were measured: fat mass (FM, kg), percent body fat (PBF, %), fat-free
mass (FFM, kg), body cell mass (BCM, %), percent body cell mass (PBCM, %), skeletal muscle mass (SMM, kg), percentage of SMM (PSMM, %), total
body water (TBW, kg), extracellular fluid (ECF, kg), bone mineral content (BMC, kg), basal metabolic rate (BMR, kcal/day) and mass-specific metabolic
rate (msBMR, kcal/m?/day). In addition to examining patients, we determined their body mass index (BMI) and waist-to-hip ratio (WHR) using the
Adolphe Quetelet formula.

Results: The average FM for all study subjects was 22.5£12.04 kg. Women displayed 24.2% more FM than men — 24.6+12.0 kg and 19.8+11.6 kg,
respectively (p<0.001). LM in all subjects averaged 44.94+4.7 kg, in men and women — 46.3+3.6 kg and 44.0+4.3 kg, respectively (p<0.05). As a result,
men had a higher BMR than women — 1735.5+102.1 kcal/day and 918.9+57.2 kcal/day, respectively (p<0.001). There were no significant gender
differences in msBMR: for men and women, the average was 853.7+30.8 and 846.4+33.3 kcal/m2/day, respectively (p>0.05). There were also no
gender differences in BMC for men and women: the average was 2.1+0.2 and 2.1+0.2 kg, respectively (p>0.05). The results showed positive significant
(p<0.05) linear relationships between BMI categories and WHR (r=0.182), FM (r=0.933), PBF (r=0.855), FFM (r=0.262), BCM (r=0.159), TBW (r=0.259),
ECF (r=0.440), BMC (r=0.522), BMR (r=0.161), and negative linear relationship — with PBCM (r=-0.042), SMM (r=-0.121), PSMM (r=-0.605) and msBMR
(r=-0.521).
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Conclusion: BIA is a highly effective method for assessing body composition, allowing for accurate determination of fat and lean mass, total body
fluid, and basal metabolic rates. The differences in the above indicators varied based on gender, age, and body weight of the examined cohort. Using
bioimpedance instead of anthropometry provides a more accurate assessment of obesity.
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BBEAEHMUE

B nocnegHue rofbl 0TMEYaeTCA NOBbILIEHHOE BHUMaHWe y4yé-
HbIX K M3YYEHWUIO Pas/IMyHbIX acneKToB oxupeHus (OXK), cunTatoLe-
rocsi O4HOM M3 HeBMPYCHbIX naHaemuit XXI seka [1, 2]. Kak nokasa-
W Haww npeaplayuwee nccnegosaHna, 20,2% HaceneHna NUNOTHLIX
pervoHoB Halwen pecnybankm umenn OX, n B nepunog 2015-2019 rr.
€ro MPUPOCT Cpeay BCero HaceneHus coctasun +128% [3]. CornacHo
pekomeHgaumam BcemmnpHoit opraHusaumm 3apasooxpaHeHus (BO3)
HasMume n3bbiTouHoM Macchl Tena (M3MT) u OX onpeagensetcs no
MHAEKcy macchl Tena (MMT). OH ABNAETCA O4HUM M3 SKOHOMMUYECKHU
[OCTYMHBIX M CamMbIX AeLéBbIX cnocobos onpenenerns OX, Ho He no-
3BONIAET OLLEHUTb UCTUHHbIM KOMMOHEHTHBIM COCTaB Tesla YenoBeka [1,
4, 5]. Kpome TOro, pesynbraTbl pAga UCCNE[0BaHWI NOKa3bIBALOT, YTO
HepeaKo y nL, MMELWMX NOBbIWeHHbI MMT, He Bcerga oTmMeyaeT-
A AucbanaHc cofepKaHWA KOCTHOTO, MbILLIEYHOTO U KUPOBOFO KOM-
NOHEHTOB TeNa, M 3Ta KaTeropus JnL, OLIMBOYHO OTHOCUTCA K MLLaM,
umetownm U3MT mam O [4-10]. B cBA3m ¢ 3TUM, bblan paspaboTaHbl
pasnnyHble 4ONONHUTENbHBIE METOAbI UCCNeA0BaHMA, NO3BOAAIOLLME
M3y4nTb KOMMOHEHTHBIN COCTaB Tena y AuL, ¢ nosbiweHHbIM UMT, K
KOTOPbIM, B YaCTHOCTU, OTHOCUTCA BUA [8].

Kak nokasbiBatoT pe3ynbTaThl paga uccnenosanuii, bBUA asnsaer-
CA OAHUM U3 BbICOKO3DDEKTUBHDBIX M HEMHBA3UBHbIX METOA0B OLEHKM
LUMPOKOTO CNeKTpa Gr13MoNornyecknx 1 Mopponormieckmx nokasare-
NeVi BCEro Tena, Kak B HOPME, TaK U NPU PasNnYHbIX NaToNOrMAX, B TOM
yncne U3MT un OX [4-9]. JaHHbI meTog yke bonee ABaguUaTV net
LUIMPOKO MCMONb3YeTCA NMPU CKPUHUHIOBbIX UCCNEA0BaHMAX Hacene-
HUA eBPOMEeNCKUX CTPaH M aMepUKaHCKOTO KOHTUHEHTa Ha npeameT
n3bbITKa Beca [10, 12]. MpMHMMan BO BHUMaHWE OTCYTCTBME Hay4YHbIX
nyb6anKaumii B HaydHol anekTpoHHoW 6ubaunoteke elibrary.ru us umc-
Na cTpaH LleHTpanbHol A3umn, MOXHO noaTBepauTb, 4To BUA cocTasa
Tefla B 3TUX PervoHax NpPoBOAMTCA KpailHe peaKo uav Booblle, He
npoBoguTcA. B TafKMKMUCTaHe A0 HACTOALLLEro BpemMeHU M3yyeHue co-
CTaBa Tefla HaceneHus ¢ nomoLLpto BUA He 6bin0 NposeaeHo, B CBA3N
C YeM B HaCTOALLEM UCCeL0BaHUM 0OOBOLLEH NepBbI OMbIT €ro npu-
MEeHeHuA.

LLENb UCCNEAOBAHMA

AHanu3 pesynbTatos Nepsoro onbiTa BUA coctasa Tena B3pocno-
ro HaceneHwa Pecny6amkm TagKMKUCTaH.

MATEPUAN U METOADbI

MccnenoBaHne HOCWUAO MPOCMEKTUBHBIA HepPaHAOMM3NPOBaH-
HbIl XapakTep, Npu 3TOM bbln M3y4yeH cocTas Tena 1304 yenosek U3
Yyucna B3pOCNOro HaceneHua Pecnybamkm TagukucTaH, 718 (55,1%)
13 KOTOPbIX ABUUCH KeHLWMHaMK, 586 (44,9%) — My>KUMHaMM.

PacnpegeneHne obcnefoBaHHbIX NO BO3PACTy NPOBEAEHO B CO-
OTBETCTBUM C Knaccudurkaumein BO3, roe 820 (62,9%; 413 MeHLMH,
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INTRODUCTION

In recent years, there has been an increased focus on study-
ing obesity (OB), considered one of the non-viral pandemics of
the 21% century [1, 2]. From 2015-2019, OB affected 20.2% of
the population in pilot regions of Tajikistan. The obesity rate has
risen by more than 128% across the entire population [3]. BMI
is used to determine overweight (OW) and OB, according to the
World Health Organization (WHO). It is an affordable and accessi-
ble method for measuring OB, but it cannot accurately determine
the body composition [1, 4, 5]. It has been found through various
studies that individuals with an elevated BMI may not necessar-
ily have an uneven distribution of bone, muscle, and fat in their
bodies. As a result, it is incorrect to label these people as OW or
OB [4-10]. In this regard, various additional research methods
have been developed to study the component composition of the
body in individuals with increased BMI, which, in particular, in-
cludes BIA [8].

Several studies have demonstrated that BIA is a highly ef-
fective and non-invasive method for measuring body composition
under normal conditions and in various pathologies, including
OW and OB [4-9]. This screening method has been widely used
in North America and the EU countries for over twenty years to
detect OW and OB [10, 12]. It is confirmed that body composi-
tion analysis is rarely performed in Central Asian countries, as
evidenced by the lack of scientific publications in the Scientific
Electronic Library (eLibrary.ru). In Tajikistan, a study using BIA to
determine the body composition of the population was conduct-
ed for the first time.

PURPOSE OF THE STUDY

Evaluation of a pilot study results examining BIA of body
composition of the adult population of the Republic of Tajikistan.

METHODS

The study was prospective and non-randomized; the study
analyzed the body composition of 1304 adults in Tajikistan; 718
(55.1%) were women, and 586 (44.9%) were men.

The study used the WHO categories to classify the partici-
pants based on age. Out of the 1304 individuals examined, 820
(62.9%) were young (413 women and 407 men) aged 18-44, 328
(25.2%) were middle-aged (217 women and 111 men) aged 45-
59, 150 (11.5%) were elderly (85 women and 65 men) aged 60-74,
and 6 (0.5%) were senile (3 women and 3 men) aged 75-90. The
participants' average age was 41.1+13.6 years: men — 39.8+13.6
years, women —42.1+13.6 years.

The bioimpedance analyzer ABC-02 (LLC STC "MEDASS" Rus-
sia) (Fig. 1), registration certificate No. RZN 2016/3886 was used
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407 MY)KYMH) YeNOoBEK ABUAUCL AMLamu monogoro (18-44 net), 328
(25,2%; 217 weHwwmH, 111 myxumH) — cpegHero (45-59 net), 150
(11,5%; 85 eHLWuH; 65 MyKuunH) — noxunoro (60-74 net) n 6 (0,5%; 3
YKEHLLMHbI, 3 MY}K4MHbI) — cTapyeckoro (75-90 neT) BospacTos. Cpea-
HWIN BO3PACT PecnoHAeHToB cocTasun 41,1£13,6 net, y My}KUuH —
39,8+13,6 ner, y eHwmH —42,1+13,6 ner.

Komno3suTHbIN cocTas Tesia 6bln M3yyeH Npu nomoLuy buommne-
[aHCHOTO aHaM3aTopa 06MeHHbIX NPOoLEeccoB v cocTasa Tena ABC-02
(000 HTL, «MEOACC», Poccuitckas Pepepaums, pernctpaLmMoHHoe
yaoctoseperune Ne P3H 2016/3886 ot 23.08.2018 r.) (puc. 1).

C ero nomolupto BbIM OnNpeAeneHbl cnefytolme noKasaTenu:
KupoBan macca (KM, kr), gona KM (KM, %), Towas macca (TM, Kr),
aKTMBHasA KneTouHana macca (AKM, kr), nons AKM (OAKM, %), ckenet-
HO-MbileyHas macca (CMM, kr), aona CMM (ACMM, %), 0bwian »ua-
KocTb opraHusma (OO, Kr), BHEKNEeToYHas Kugroctb (BKXK, Kr), mu-
HepanbHas macca KOCTHoM TkaHu (MMKT, Kr), ocHoBHoi1 06meH (OO,
KKas/cyT.) 1 yaenbHblt ocHoBHOW 06meH (YOO, kkan/m?/cyT.).

Kpome Toro, B npouecce o6cneao0saHus nauyeHToB bblam onpe-
AeneHbl MHAeKc maceol Tena (UMT) no dopmyne Agonbda Ketne, nn-
feKc Tanua/6éapa (UTB).

MeTon BUA ocHOBaH Ha OLEHKe coCTaBa Pas/IMYHbIX CTPYKTYP
OpraHu3mMa Mo MX 37EKTPONPOBOAMMOCTH, aKTUBHOTO (R) M peakTus-
Horo (Xc) conpoTtusneHus. laHHbI MeToA, ABNAETCA HEUMHBA3UBHbBIM,
npocTbiM M H6e30nacHbIM cnocoboM OLEHKM KOMMO3UTHOMO COCTaBa
Tena, U eMHCTBEHHbIM NPOTUBOMNOKA3aHWEM K €ro NPUMEHEHUIO AB-
NAETCA Hanuuve y obcaesyemoro UMNIaHTMPOBAHHOTO 3/1EKTPOKAp-
avoctumynatopa. Kpome Toro, BUA oTHOCUTCA K uucay abcontoTHO
6e3BpeHbIX METOA0B HE TO/bKO AMarHocTMKU OX, HO U ogHUM 13
OCHOBHbIX MHCTPYMEHTOB MOHUTOPUHIA 33 AMHAMMUKOW U3MeEHEHMA
NPONOPLIMM COAEPKAHUA KUPOBOM, MbILLEYHON M MUHEPaNbHOM Mace
B OpraHu3Mme, a Takxe KOHTPONA 3PpdEKTUBHOCTM BbINONHAEMbIX NPO-
rpamm, HanpaBaEHHbIX Ha MOXYAAHWE NN KOPPEKLIMIO GUTYpPbI.

Mpoueaypa WA nposoaunach B crepytowei nocnefosatesb-
HocTu. Cnepsa 6bl1M onpeAeneHbl aHTPONOMETPUYECKME NOKa3aTenu
obcnenyeMoro ¢ Ux BHeCEHMEM B NaMATb KomMbtoTepa. B nocnesy-
IOLLEM, NPU FTOPU3OHTASIBHOM MOJOKEHUM 06CNesyeMoro, NpoBoau-
NIOCb KpenjeHue 3N1eKTPOA0B HA PACcCTOAHMM 3 cM Mexay coboi Ha
CTOME W KUCTM CNpaBa WK CeBa B 3aBUCMMOCTU OT yA06CTBa WX Kpe-
NAEHMA, M NPOBOAMNOCH M3MEPEHMWE NOKaszaTenen (puc. 2).

CHayana K Teny NoACOeAMHANNCD U3MEPUTE/IbHbIE SNEKTPOZb,
noToM TOKOBble aneKTpogbl. Mpoueaypa BUA He Tpebosana ocoboi
NOATOTOBKM M ANNNACch NPUMEPHO ABe MUHYTbI. [ocne 3aBeplueHuns
6MoMMNeHAAHCOMETPUM NPOBOAMACA TLLATENbHbIV aHANN3 NONYYEH-
HOro pe3ynbTaTa, M Ha ero OCHOBE [aBafoCh 3aK/0YEHUE O HAIMUMK
WK OTCYTCTBUM Yy 0BCNEAyeMOro OMMPEHWUS C COOTBETCTBYOLLMMMU
peKkoMeHaaLmMAMM.

for bioimpedance measurement of metabolic processes and body
composition.

With its help, the following indicators were determined:
fat mass (FM, kg), percent body fat (PBF, %), fat-free mass (FFM,
kg), body cell mass (BCM, %), percent body cell mass (PBCM, %),
skeletal muscle mass (SMM, kg), percentage of SMM (PSMM, %),
total body water (TBW, kg), extracellular fluid (ECF, kg), bone min-
eral content (BMC, kg), basal metabolic rate (BMR, kcal/day) and
mass-specific metabolic rate (msBMR, kcal/m?/day).

In addition to examining patients, we determined their body
mass index (BMI) and waist-to-hip ratio (WHR) using the Adolphe
Quetelet formula.

Bioimpedance is a complex quantity composed of resistance
(R) caused by total body water and reactance (Xc) caused by the
capacitance of the cell membrane. This is a non-invasive and safe
method to assess body composition. The only contraindication is
an implanted pacemaker. BIA is used not only for diagnosing obe-
sity but also for monitoring the body's changes in fat, muscle, and
mineral mass. It is also an effective tool for tracking the progress
of weight loss programs and overall body shaping.

The BIA procedure was carried out in the following steps.
Firstly, the subject's anthropometric measurements were record-
ed on the computer. Next, electrodes were attached to the foot
and hand of the subject at a distance of 3 cm from each other,
either on the right or left side, based on the preferred attachment
position. Finally, the indicators were measured with the subject
lying supine (Fig. 2).

Initially, electrodes for measuring and current were con-
nected to the body. The BIA procedure required no special prepa-
ration and took around two minutes to complete. After the com-
pletion of the bioimpedance measurement, a detailed analysis
of the result was conducted. Based on the analysis, a conclusion
was drawn regarding the presence or absence of obesity in the
subject, along with appropriate recommendations.

The studies were conducted by trained staff from the De-
partment of Epidemiology at Avicenna Tajik State Medical Univer-
sity and family physicians from local health centers.

Avicenna Tajik State Medical University Ethics Commission
approved study (Protocol Ne 7 of December 24, 2021).

The data obtained during the study were subsequently en-
tered into the Excel 2010 program. Statistical analysis was per-
formed using IBM SPSS Statistics for Windows, version 21.0 (IBM

Puc. 1 buoumnedaHcHsIl aHAU3amMop 06MeHHbIX NPOUECCo8 U cocma-
6a mena ABC-02 (000 HTL| «MEAIACC», Pocculickas ®edepauus)
Fig. 1 The bioimpedance analyzer ABC-02 (LLC STC "MEDASS", Russia)

Puc. 2 [pouecc nposedeHusa 3neKmpoumnedaHcoMempuu aHanu3a-
mopom ABC-02

Fig. 2 Conducting electrical impedance measurements using the ABC-
02 analyzer
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MccnenoBaHva MNpoBOAMAKUCH CreuManbHO OBydYeHHbIMKU CO-
TPyAHUKamMK Kadeapbl anuaemmnonormm TafKUKCKOTO rocyAapcTBeH-
HOMO MefMLMHCKOro yHuBepcuteTa um. Abyanm nbHu CuHo coBmecT-
HO C BpaYaMu CeMeNHOW MeAMLMHbI FOPOACKUX WU PaOHHbIX
LIEHTPOB 34,0P0BbA.

WccneposaHue 6bino opobpeHo Komuccueit no sTuke TagsKuK-
CKOTO roCyAapcTBEHHOr0 MeAMUMHCKOro yHuBepcutetTa um. Abyanu
nbHM CuHo, npotokon Ne 7 ot 24 nekabps 2021 .

Bce nosyyeHHble B X0A4€e UCCNef0BaHUA AaHHble bblnn 3aHece-
Hbl B nporpammy Excel ¢ Lenblo Mx apxuBauumn U AanbHenwen ob-
paboTku. CTaTUCTMYECKMIA aHANM3 NPOBOAMAICA C WUCNO/Ab30BaHMEM
nporpammbl SPSS Statistica 21.0 (IBM Corp., USA). Pe3ynbrtathl cTa-
TUCTMYECKMX AaHHbIX BblIM 0606LEHbI C MCMOAb30BaHWEM TabuL,
u umdp. OnucatenbHan CTaTUCTMKA BKAKOYana B cebs, B OCHOBHOM,
YacToTy A8 HOMMHANbHbLIX M MOPAAKOBbLIX NMEPEMEHHbIX; CpeaHee,
[lMana3oH ¥ CTaHAAPTHOE OTK/IOHEHME bblAM paccunTaHbl 418 Henpe-
PbIBHBIX 1 AUCKPETHbIX NEPeMEHHbIX. YacTOTbI M MPOLLEHTbI PACCUMTbI-
Ba/INCb AN1A KaTeropuanbHbIX NepeMeHHbIX. Kputepuin «Xu-kBagpat»
MCNONb30BaNCA ANA HOMMHA/IbHbIX NepemMeHHbIX ANa onpeaeneHuns
B3aMMOCBA3M MEX Y HE3aBUCUMbIMM U 3aBUCUMbIMU NEPEMEHHBIMM.
Mpv NapHbLIX CPABHEHMAX MO KOMMYECTBEHHbIM MOKa3aTeNAM MEX-
Zly He3aBMCUMbIMM Tpynnammn nucnonb3osanca U-kputepuii MaHHa-
YUTHW. AHaNM3 KOPPENALMOHHbIX CBA3EN NPOBOAMACA NO MUPCOHY U
CnupmeHy. Pe3ynbraTtbl, KOTOPblE NOKA3a/1, YTO 3HAYEHME «P» MEHb-
we mau pasHo 0,05, CYMTaNUCh CTaTUCTUYECKM 3HAYUMBIMM.

PE3YNbTATDI

CpesHve noKasaTeNM pocTa  PECroHAEHTOB  COCTaBW/IM
166,519,3 cm, maccel Tena — 71,02+15,4 Kr, OKpPYXHOCTU Tanuu —
85,4+17,5 cm, 6éaep — 95,4+33,6 cm. Huskuii UMT umenn 74 (5,68%)
yenosek (n=41; 5,71% »eHwWwmH; n=33; 5,63% My}K4MH), HOPMa/bHble
ero nokasartenu — 637 (48,85%) (KeHwmHbl — n=299; 41,64%; Mmy*-
YuHbl — N=338; 57,67%; p<0,001), nosbiweHHbIH UMT — 330 (25,3%)
(*keHWwHbI — n=207; 28,83%; MyxuuHbl — n=123; 20,98%; p<0,01),
OX pasnnuHolt cTeneHn TaxecTn — 263 (20,17%) yenoBek (KeHLWMHbI
—n=171; 23,81%; mykumHbl — n=92; 15,69%; p<0,001), B TOM Yncne
| ctenenun — 189 (14,49%), Il ctenexun — 60 (4,6%) u Ill ctenenmn — 14
(1,07%) pecnoHaeHTOB.

Tabnuya 1 lNokazamenu BWA cocmasa mena pecnoHoeHmos

Mokasartenb, eanHuua uamepeHus u (pedpepeHcHble 3HaueHus)
Variable, units, and (reference values)

NMT, kr/m? (18,5-25,0)/BMI, kg/m? (18.5-25.0)
WTB (0,69-0,81)/WHR (0.69-0.81)

M, kr (8,7-16,3)/FM, kg (8.7-16.3)

IIXXM, % (20-30)/PBF, % (20-30)

TM, Kr (34,1-53,8)/FFM, kg (34.1-53.8)

AKM, kr (17,8-28,2)/BCM, kg (17.8-28.2)
LAKM, % (50-56) )/PBCM, % (50-56)

CMM, «r (18,2-24,3)/SMM, kg (18.2-24.3)
LICMM, % (43,5-48,0)/PSMM, % (43.5-48.0)
OO, Kr (25,0-39,5)/TBW, kg (25.0-39.5)

BKK, kr (11,3-14,8)/ECF, kg (11.3-14.8)

MMIKT, kr (1,70-2,31)/BMC, kg (1.70-2.31)

00, kkan/cyT. (1300-1700)/BMR, kcal/day (1300-1700)
YOO, kKkan/m?/cyr. (777,0-900,0)

msBMR, kcal/m?/day (777.0-900.0)

Corp., Armonk, NY, USA). Tables and figures were used to sum-
marize the statistical data results. Descriptive statistics mainly in-
cluded frequency distribution for nominal and ordinal variables;
mean, range and standard deviation were calculated for contin-
uous and discrete variables. Frequencies and percentages were
calculated for categorical variables. The chi-square test was used
to analyze the relationship between independent and dependent
nominal variables. Pairwise comparisons were performed using
Mann-Whitney U tests. Analysis of correlations was carried out
according to Pearson and Spearman. Statistical significance was
assigned to differences between groups at p<0.05.

RESULTS

The study found that the average height of the participants
was 166.5+9.3 cm, with an average weight of 71.02+15.4 kg. The
average waist circumference was 85.4117.5 cm, while the hip
circumference was 95.4+33.6 cm. Out of the total 1304 partic-
ipants, 74 (5.68%) had a low BMI — 41 women (5.71%) and 33
men (5.63%). 637 participants (48.85%) had a normal BMI, out of
which 299 were women (41.64%) and 338 were men (57.67%).
The difference between the percentages of normal BMI for wom-
en and men was statistically significant (p<0.001). 330 partici-
pants (25.3%) had an increased BMI - 207 women (28.83%) and
123 men (20.98%). The difference between the percentages of in-
creased BMI for women and men was also statistically significant
(p<0.01). Lastly, 263 participants (20.17%) had varying levels of
OB — 171 women (23.81%) and 92 men (15.69%). The difference
between the OB percentages for women and men was statisti-
cally significant (p<0.001). This group included 189 participants in
Class | OB (14.49%), 60 participants in Class || OB (4.6%), and 14
participants in Class 3 OB (1.07%).

The body composition determined for all participants using
BIA, in aggregate and separately by gender, is presented in Table 1.

With its help, the following indicators were determined:
fat mass (FM, kg), percent body fat (PBF, %), fat-free mass (FFM,
kg), body cell mass (BCM, %), percent body cell mass (PBCM, %),
skeletal muscle mass (SMM, kg), percentage of SMM (PSMM, %),

Table 1BIA of body composition of respondents

My >KUMHbI YeHwmHbI
Bce pecnoHAaeHTbl
Total respondents Men Women P
(n=586) (n=718)

23.3+2.1 23.2+2.0 23.2+2.2 >0.05
0.8+0.1 0.9040.2 0.840.1 <0.05
16.0+4.7 15.614.7 16.5+4.5 <0.05
26.3+4.3 25.4+4.0 27.0£4.2 <0.05
44.9+4.7 46.3+3.6 44.0+4.3 <0.05
24.1+3.3 24.9+2.4 23.4+3.2 <0.05
55.2+4.5 54.8+3.7 55.5+5.4 >0.05
21.5+2.0 22.1+1.8 20.9+1.8 <0.05
45.8+2.4 46.7+1.8 45.3+2.2 <0.05
33.3+2.8 33.9+2.6 33.143.7 >0.05
13.4+1.2 13.0+1.7 13.3+1.1 >0.05
2.1+0.2 2.1+0.2 2.1+0.2 >0.05
1712.74£104.5 1735.5£102.1 918.94£57.2 <0.001
849.6+31.6 853.7+30.8 846.4+33.3 >0.05

NpumeyaHue: p — CTaTUCTUYECKaA 3HAUUMOCTb Pa3INUMA NOKa3aTeNei MeXaY MyXKYMHAMM U XKeHLMHamK (no U-kpuTeputo MaHHa-YWUTHM)
Note: p — statistical significance of the difference in indicators between men and women (according to the Mann-Whitney U test)
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BECTHMK ABUMILIEHHEI
Tom 25 * No 4 * 2023

CTpyKTypa cocTaBa Tena, onpesaeneHHasn y BCeX PeCnOHAEHTOB
npu nomolLuy BUA, B COBOKYNHOCTM 1 pa3AenbHO Mo reHaepHOM Npu-
HaJ/IeXKHOCTV NpeACcTaBieHa B Tabn. 1.

AHanM3 NOMYYeHHbIX AaHHbIX NOKa3an pasnnyve 60/bLMHCTBA
napametpos BUA B 3aBUCMMOCTM OT reHAEPHON NPUHALENKHOCTU
obcnenoBaHHbIX. Tak, MLA YKEHCKOTO M0/1a N0 CPABHEHUIO C MYK-
YMHaMM Mmenn 3Hauumo 6onble XM 1 meHble TM, 6bonee HU3KO
Pa3BUTYIO MYCKYNATYpY U, COOTBETCTBEHHO 3TOMY, 3HAUYMMO MEHbLUNI
nokasatenb AKM, a Takxe 6onee cHUKeHHbIM OO no cpaBHEHMIO C
MYXXYMHAMMU.

OaHUM 13 OCHOBHbIX MOKa3aTesel cocTaBa Tena aBaserca KM,
cofepKaHme KoTopoi B Hopme BapbupyeT oT 8,7 no 16,3 Kr. Cpea-
Hee 3HayeHWe KM y Bcex 0bcnenoBaHHbIX cocTasuno 16,0+4,7 kr.
HopmanbHoe cogepikaHue M otmeuyanock y 375 (28,8%) uenosek,
HUXKe Hopmbl —y 118 (9,1%) v Bbiwe Hopmbl —y 811 (62,2%) obcne-
[0BaHHbIX. 3HauMMO Yale copepaHue KM Bbiwe pedepeHCHbIX
3HAYEHMI OTMEYANOCh CPeaM UL, XKeHcKoro nona (n=514; 71,6%) no
CpaBHEHUIO ¢ MyXunHamu (n=297; 50,6%) (p<0,001). Kak nokasan
aHaNN3 AaHHBbIX, }KEHLMHbI Ha 5,8% nmenu 6onblue XM (16,545 Kr)
N0 CpaBHEHMI0 ¢ MyxunHamu (15,6+4,7 kr) (p<0,05).

Kak BMAHO M3 TabA. 2, YACNO KEHLUMH C MOBbILEHHbIMU NO-
Kazatenamu UMT (52,6%), M (71,6%) n gonm KM (63,4%) 6bino
60/1bLUe MO CPAaBHEHMIO C MY}KYMHAMKN. BMecTe ¢ Tem, Cpeam NLL My K-
CKOTrO MoMa NO CPaBHEHMIO C XEHLMHAMM Yalle BCTPeYaanch yncna
JILL, C NOBbILIEHHbIM MHAEKCOM Tanusa/6éapa (84,1% npoTus 75,9%;
p<0,001), TM (46,8% npotvs 3,8%; p<0,001), AKM (92,8% npoTus
45,9%; p<0,001), LAKM (89,4% npotus 62,4%; p<0,001), CMM (84,6%
npotus 11,4%; p<0,001), ACMM (72,7% npotns 22,9%; p<0,001),
OXO (45,2% npotvs 4,0%; p<0,001), BK}¥K (51,0% npotus 22,3%;
p<0,001) 1 YOO (56,8% npotus 29,7%; p<0,001).

K He meHee BaXkHbIM nokasatenam BUA otHocutea TM, KoTopas
oTpakaeT obluee cogepaHve B opraHuame 06e3XKMPEHHOMN TKaHM,
1 B Hopme cocTasnseT 34,1-53,8 Kr. CpegHuii nokasatens TM y Bcex
obcnenoBaHHbIX cocTaBun 44,914,7 Kr, npu 3TOM eé cofeprKaHue B
opraHuame MyK4uH (46,3+3,6 Kr) 6bi10 Ha 5,3% 6onblue, Yyem y auL,
eHcKoro nona (44,0%4,3 kr) (p<0,05). Kpome Toro, MMeHHO M3-3a
6onbluero 06bEma TM, y My}KUMH 0TMeyasnca 6onee BbICOKMI NoKasa-
Tenb 00 — 1735,5+102,1 kKan/cyTku npotvs 918,957,2 KKan/cyTkM y
eHLWWH (p<0,001). OgHaKo 3HauMmoro pasnunuma YOO no reHaepHoi
NPUHAANEKHOCTM He oTMeYanoch — 853,7430,8 n 846,4433,3 kkan/
M2/CYT. Y MY}KUMH M XeHWMH cooTseTcTBeHHO (p>0,05). BUA Takke
nokasan, 4to MMKT He 3aBUCUT OT reHAepHOM NPUHALNERHOCTU 06-
CnepoBaHHbIX, 'y 060MX NON0B OHA UMENIA OAMHAKOBOE 3HAYEHNE — B
cpeaHem 2,110,2 kr (p>0,05).

B 1abn. 3 npeacTaBneHsbl nokasaTtenn BUA cocTasa Tena obcne-
[0BAHHbIX B 33BUCMMOCTM OT MX BO3PACTa.

KaK BMAHO W3 NpeacTaBAeHHOMN TabauLbl, KonebaHne 6oNbLINH-
CTBa NoKasaTeneit BUA B CTOPOHY YMEHbLUEHUA WK YBENNYEHUA He
3aBMCENO OT BO3pacTa 0bcnefoBaHHbIX. C yBenMyeHMem Bo3pacTa
OTMeYaeTca TONbKO 3Hauumoe cHuxkeHne CMM, ACMM wu YOO, uto
OTPAYKAET MPOLLECC eCTECTBEHHOM CAapKONEHUMU C YBEMYEHUEM BO3-
pacTa yenoseka.

CTaTUCTUYECKMIA aHaNN3 NONYYEHHDBIX AaHHbIX BUA cocTaBa Tena
MOKa3an COBCEM MHble JaHHble Y ANL, C Pa3InyHbIMU BapuaHTamu
WMT, pe3ynbTaTbl KOTOPbIX NPEACTaBAEHbI B TabA. 4.

KaK BUAHO U3 NpeacTaBAeHHoM Tabanupl, ¢ ysennyeHnem UMT
OTMEYaEeTCA 3Ha4YMMOe yBenndeHne cogepkanma KM, XM, BKXK,
MMKT, u cootBeTctBeHHO 3TOMY ymeHbluaetca JCMM, a Takxe B
page cnyyaes —YOO.

KoppenaumoHHbIi aHanus nokasarenei BUA B 3aBucMmocTy oT
nona, sospacta 1 UMT obcnefoBaHHbIX NpeacTaBneH B Tabn. 5.

total body water (TBW, kg), extracellular fluid (ECF, kg), bone min-
eral content (BMC, kg), basal metabolic rate (BMR, kcal/day) and
mass-specific metabolic rate (msBMR, kcal/m?/day).

Analysis of the data revealed gender-based differences in
most BIA parameters. Females have more FM, less FFM, less mus-
cle development, lower BSM, and lower BMR than males.

Body composition is usually measured by FM ranging from
8.7 to 16.3 kg. The average FM value for all subjects was 16.0+4.7
kg. Of those examined, 28.8% had normal body fat values, 9.1%
were below normal, and 62.2% were above normal. Females
(n=514; 71.6%) more often had excessive fat compared to males
(n=297; 50.6%) (p<0.001). According to the data analysis, women
had 5.8% more FM (16.5+4.5 kg) than men (15.64.7 kg) (p<0.05).

As shown in Table 2, a more significant proportion of women
had higher BMI (52.6%), FM (71.6%), and PBF (63.4%) compared
to men. The study found that among males, a higher percentage
had increased WHR (84.1% vs. 75.9%; p<0.001), FFM (46.8% vs.
3.8%; p<0.001), BCM (92.8% vs. 45.9%; p<0.001), PBCM (89.4%
vs. 62.4%; p<0.001), SMM (84.6% vs. 11.4%; p<0.001), PSMM
(72.7% vs. 22.9%; p<0.001), TBF (45.2% vs. 4.0%; p<0.001),
ECF (51.0% vs. 22.3%; p<0.001), and msBMR (56.8% vs. 29.7%;
p<0.001) compared to females.

FFM is an essential indicator of body composition, which re-
flects the total body fat-free tissue content and typically ranges
from 34.1 to 53.8 kg. The average FFM value for all participants
was 44.9+4.7 kg. Men had 5.3% higher content (46.3+3.6 kg) than
women (44.0 +4.3 kg) (p<0.05). In addition, men have a higher
BMR rate than women due to their more significant amount of
BMR — 1735.5+102.1 kcal/day versus 918.9+57.2 kcal/day in
women (p<0.001). However, there was no significant difference
in msBMR between genders: 853.7+30.8 and 846.4+33.3 kcal/
m?/day in men and women, respectively (p>0.05). BIA found that
BMC is independent of gender, averaging 2.1+0.2 kg in both sexes
(p>0.05).

Participants' age-related measurements of body composi-
tion using BIA are presented in Table 3.

The table shows that fluctuations in most BIA indicators
were not age-dependent. Only significant reductions in SMM,
PSMM, and MsBMR were observed with increasing age, reflect-
ing sarcopenia as the natural aging process.

After analyzing the BIA body composition data, it was found
that different BMI groups had significantly different data, as
shown in the table 4.

As can be seen from the Table 4, there is a significant in-
crease in FM, PBF, ECF, and BMC with an increase in BMI, which
results in a decrease in PSMM and sometimes msBMR.

Table 5 presents a correlation analysis of BIA indicators
based on gender, age, and BMI.

From the data presented in Table 5, there is a direct cor-
relation between some BIA indicators (independent variables)
and the body weight, age, and gender (dependent variable) of
the participants. Several significant positive linear relationships
(p<0.05) were found between different BMI groups and various
body composition measurements, including FM (r=0.933), ECF
(r=0.440), BMC (r=0.522), and PBF (r=0.855). In contrast, nega-
tive linear relationships were observed between BMI groups and
msBMR (r=-0.521) and PSMM (r=-0.605).

Depending on the gender of the subjects, the study ob-
served positive linear correlations with PBF (r=0.396), and neg-
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AVICENNA BULLETIN
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KaK BMAHO M3 npeAacTaB/ieHHbIX B Tabn. 5 AaHHbIX, OTMeYeHa
NpAMan KOPPENALMOHHAA CBA3b MeXAY AaHHbIMM MO MAcce Tena, Bo3-
pacTy v Nosy PecrnoHAEHTOB (3aBUCMMAn NepeMeHHasn) U HEKOTOPbI-
MK nokasatenammn BUA (HesaBuCMMble nepemeHHble). Tak, CUNbHble
NoNOXKMTENbHbIE 3HAaUMMble (p<0,05) NMHelHble B3aMMOCBA3UN OTMe-
YeHbl MeXy KaTeropuamu atogei ¢ pasHeim UMT ¢ KM (r=0,933),
BKX (r=0,440), MMKT (r=0,522) u AM (r=0,855), oTpuuatensHas
NMHeiHan B3aumocsasb — ¢ YOO (r=-0,521) u ACMM (r=-0,605).

B 3aBMCMMOCTM OT TreHAEpHOW NpPUHAANENKHOCTM 06cneno-
BaHHbIX OTMEYEHbI CUNbHbIE SIMHENHbIE B3aMMOCBA3M 060X MO0B
¢ OXM (r=0,396), HeraTMBHasA NMHEMHaA B3aMmMocBA3b — ¢ TM (r=
-0,619), AKM (r=-0,583), CMM (r=-0,710), ACMM (r=-0,534), OO
(r=-0,603) n OO (r=-0,583).

MHorodakTopHbI aHaAM3 NoayYeHHbIX AaHHbIX BUA ¢ Bo3pac-
TOM PECNOHAEHTOB MOKa3an Haauune cpeaHein nofoXKUTENbHON -
HelHOW B3aMmocsa3n Bospacta ¢ UMT (r=0,344), n oTpuuatenbHoii
NviHeliHoW B3aumocsasu ¢ ACMM (r=-0.143).

OBCYXAEHUE

B nocnegHue rogpl HabOAAETCA POCT YMC/IA HAYYHbIX MyBIMKa-
LLMiA, NOCBALLEHHDBIX M3YYEHMIO COCTABA Te/la KaK ObLLEero HaceneHws,
TaK ¥ NaLMEHTOB C pas/IMuHbIMK 3abonesaHuamm [4, 6, 10]. Yawe
BCEr0 KOMMOHEHTbI TeNa OblAIM M3yYeHbl C MOMOLLbBIO 3EKTPOUMNE-
[AHCOMETPUM, KOTOpas B OCHOBHOM WCMOb3YeTCA B CMOPTUBHOM
MeauumnHe, anetonorum, Hedponorum u Tepanum [4-9]. Kak noguép-
kuBatoT Campa F et al (2022) B cBoéMm cucTemaTyeckom ob3ope, uc-
nonb3oBaHne bBUA ana nsyyeHua coctasa Tena CNOPTCMEHOB UMeeT
HaMBbICLUYIO CTEeNeHb TOYHOCTM M NO3BONIAET ONpeaeNnTb MaKCUMab-
HO TOYHOE cogepkaHue KM 1 06bEMa BHe-U BHYTPUKIETOUHOW XKUA-
KOCTW OpPraH13ma, B CBA3W C Yem aBTOPbl PEKOMEHAYIOT CYMTATL ero
«3TaNIOHHbIM» MeTogom [10].

B 3apyberkHbIXx CTpaHax M3ydyeHMe pacnpocTpaHéHHocTM OX
Cpefm HaceneHma HepeaKo NPoBOAUTCA C ucnonb3osaHnem bUA, Ko-
TOPbIV NO CPABHEHUIO C TPAAMLMOHHBIMU METOLAaMM NOKa3aa CBO
6onee BbiCOKyto BanmaHoctb [10, 11]. Tak, de-Mateo-Silleras B et al
(2019) npu obcnesosaHun 167 peteit ¢ OX otmetwam, yto y 12%
u3 Hux npu BUA pgona M Haxogmnacb B npefenax pedpepeHcHbIX
3HAYEHUI. B cBA3M € 3TUM, aBTOpbI ANA AMArHOCTUKM U3MT, Kpome
MCMONb30BAHMNA CTAHAAPTHbIX METOAMK M GOpMyn, PeKOMeHZyoT
obszatenbHbiii BUA coctasa Tena [11]. B Apyrom cBoém mnccneaosa-
HuK de-Mateo-Silleras B et al (2018) Tak:Ke NoATBEPKAALOT BbICOKYIO
AMArHOCTUYECKYHo TOYHOCTb BUA y nL, NnoXunaoro Bo3pacra, rae yka-
3aHHbI MeToZ4 N03B0/IMA 60/iee TOYHO OLEHUTb HE TObKO XapaKTe-
pucTuky M3MT, HO M cTeneHb nNoTepn 06BEMA MbIWEYHON MAcChbl €
yBeNnYeHem Bo3pacTa [12], uto Takke 6bls10 LOKA3aHO M HaMM, Tae C
yBENIMYEHMEM BO3PACTa 06CNeL0BaHHbIX OTMEYA0Ch 3HAUMMOE CHU-
YKEHWe [0NM CKENETHO-MbILEYHOM Macchl, YTO NMOATBEPIKAAET ecTe-
CTBEHHbIV NPOLLECC CAPKOMNEHUM.

MpoBeaEHHOE NONBCKMMM aBTOPaMM UCCAeA0BAHNE C BKAKOYe-
Huem 854 yenosek B Bo3pacTe 20-40 net ¢ HopmanbHbIM MMT 6e3
npengsapuTeNbHOM paHAOMMU3aLMKM NoKasano, uto npu BUA 'y 15,78%
JKEHLLUMH 1 7,83% MY»KUMH BbIABNAETCA M3ObITOYHOE copepKaHue KM
NPV HOPMabHbIX POCTO-BECOBbIX NMOKa3aTensx. Takoi GeHoMeH aBTo-
pbl KBaAUOULMPOBANM Kak METADONNYECKOE OXKMPEHWE C HOPMa/b-
HoM maccoi Tena — metabolically obese but normal-weight syndrome
(MONW) [13]. XoTUM OTMETUTb, Y4TO cpean 06CNeAoBaHHbIX Hamu
PecnoHAEeHTOB M3bbITOUHOE coaepkaHue MM oTmeyanoch y bonee
MONOBUHBI U3 HUX (62,2%), 4TO B HECKO/IbKO a3 BbllLe MO CPABHEHMIO
C BblLWeYKa3aHHbIMW AaHHbIMM NOJbCKUX aBTOPOB.

B Hawweit pecnybnunke BMA ans nsyyeHns coctaBa Tena Bnepsble
6bln BHEAPEH B PaMKaX HACTOALLErO UCCeL0BaHUA, MPU 3TOM Oblan
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ative linear correlations with FFM (r= -0.619), BCM (r= -0.583),
SMM (r= -0.710), PSMM (r= -0.534), TBW (r= -0.603), and BMR
(r=-0.583).

After analyzing the BIA data obtained from the participants,
it was found that there were positive linear relationships be-
tween age and BMI (r=0.344). On the other hand, negative linear
relationships were observed with PBCM (r=-0.143).

DISCUSSION

In recent years, there has been an increase in scientific re-
search on body composition in both the general population and
patients with various diseases [4, 6, 10]. Electrical impedance
measurements are frequently used to study body components,
particularly in sports medicine, nutrition, nephrology, and inter-
nal medicine [4-9]. As stated by Campa F et al (2022) in their sys-
tematic review, the use of BIA to study the body composition of
athletes has shown the highest degree of accuracy. This method
allows for the determination of the most precise content of FM
and the volume of ECF and ICF. Therefore, the authors recom-
mend considering BIA as a reference method [10].

Using BIA to study OB prevalence has shown higher valid-
ity than traditional methods [10, 11]. De Mateo-Silleras B et al
(2019) found that 12% of children with OB had FM within ref-
erence ranges when examined using BIA. In addition to using
standard methods and formulas, the authors recommend the
introduction of BIA of body composition to diagnose OW [11].
Another study by de-Mateo-Silleras B et al (2018) confirms the
high diagnostic accuracy of BIA in older adults. The method
used in the study allowed for a more accurate assessment of
OW characteristics and the degree of muscle mass loss with in-
creasing age [12]. The study also found that as the age of the
subjects increased, a significant decrease in the proportion of
skeletal muscle mass was noted, confirming the natural process
of sarcopenia.

A study of 854 adults aged 20-40 with normal BMI found
that 15.78% of women and 7.83% of men had excess fat content
despite normal weight and height. The authors termed this phe-
nomenon "metabolic obesity with normal body weight" (MONW)
[13]. Excess fat content was observed in over half (62.2%) of sur-
veyed respondents, which is several times higher than reported
by the authors.

In the Republic of Tajikistan, 1304 people underwent body
composition analysis as part of a pilot study without prior ran-
domization. Our research has indicated that individuals in our
region have varying body compositions, including normal, ex-
cess, or lower levels of FM, FFM, and TBW. In addition, we found
a correlation between certain BIA variables based on the sub-
jects' weight, age, and gender. It is important to note that OW
individuals with a BMI above 25.0 kg/m? do not always have a
high amount of body fat. In this regard, an increase in BMI may
indicate abnormal weight, and the presence of OB should be con-
firmed with high-tech diagnostic tests such as BIA.

It's crucial to analyze the components of the body to ob-
serve the changes in the content of FM and TBW. This is espe-
cially crucial for patients with metabolic syndrome, chronic renal
failure, and decompensated heart failure with peripheral edema.
By doing so, monitoring the dynamics of these changes becomes
possible [14, 15]. In this regard, there is a need to conduct a body
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Tabnuya 5 KoppenauuoHHell aHasnus nokazamesel 6uoumneHOaHCoMempuu ¢ 803pacmom, noaom u UMT

MNokasatenb, eaMHULA namepeHuma n

(pedepeHcHble 3HauYeHus)

NMT, kr/m? (18,5-25,0)
WUTE (0,69-0,81)

M, Kkr (8,7-16,3)
LIKM, % (20-30)

TM, kr (34,1-53,8)
AKM, Kr (17,8-28,2)
[AKM, % (50-56)
CMM, kr (18,2-24,3)
LCMM, % (43,5-48,0)
OO, Kkr (25,0-39,5)
BKX, kr (11,3-14,8)
MMKT, kr (1,70-2,31)
00, kkan/cyT. (1300-1700)

YOO, kkan/m?/cyT. (777,0-900,0)

NUMT (kr/m?)

r=0,182
p<0,000
r=0,933
p<0,000
r=0,855
p<0,000
r=0,262
p<0,000
r=0,159
p<0,000
r=-0,042
p=0,134
r=-0,121
p<0,000
r=-0,605
p<0,000
r=0,259
p<0,000
r=0,440
p<0,000
r=0,522
p<0,000
r=0,161
p<0,000
r=-0,521
p<0,000

Table 5 Correlation of bioimpedance value with age, gender, and BM|

Variable, units, and (reference values)

BMI, kg/m? (18.5-25.0)
WHR (0.69-0.81)

FM, kg (8.7-16.3)

PBF, % (20-30)

FFM, kg (34.1-53.8)
BCM, kg (17.8-28.2)
PBCM, % (50-56)
SMM, kg (18.2-24.3)
PSMM, % (43.5-48.0)
TBW, kg (25.0-39.5)
ECF, kg (11.3-14.8)
BMC, kg (1.70-2.31)
BMR, kcal/day (1300-1700)

msBMR, kcal/m?/day (777.0-900.0)

BMI (kg/m?

r=0.182
p<0.000
r=0.933
p<0.000
r=0.855
p<0.000
r=0.262
p<0.000
r=0.159
p<0.000
r=-0.042
p=0.134
r=-0.121
p<0.000
r=-0.605
p<0.000
r=0.259
p<0.000
r=0.440
p<0.000
r=0.522
p<0.000
r=0.161
p<0.000
r=-0.521
p<0.000

Mon (MY>KCKOM, }KeHCKUiA)

r=0,132
p<0,000
r=-0,078
p<0,005

r=0,199

p<0,000
r=0,396

p<0,000
r=-0,619
p<0,000
r=-0,583
p<0,000
r=-0,129
p<0,000
r=-0,710
p<0,000
r=-0,534
p<0,000
r=-0,603
p<0,000
r=-0,354
p<0,000
r=-0,225
p<0,000
r=-0,583
p<0,000
r=-0,342
p<0,000

Gender (male, female)

r=0.132
p<0.000
r=-0.078
p<0.005
r=0.199
p<0.000
r=0.396
p<0.000
r=-0.619
p<0.000
r=-0.583
p<0.000
r=-0.129
p<0.000
r=-0.710
p<0.000
r=-0.534
p<0.000
r=-0.603
p<0.000
r=-0.354
p<0.000
r=-0.225
p<0.000
r=-0.583
p<0.000
r=-0.342
p<0.000

Bo3spacr (18-90 net)

r=0,344

p<0,000
r=0,121

p<0,000
r=0,292

p<0,000
r=0,298

p<0,000
r=0,062

p<0,026
r=-0,054
p=0,053
r=-0,143
p<0,000
r=-0,234
p<0,000
r=-0,563
p<0,000
r=0,055

p<0,046
r=0,022

p<0,437
r=0,001

p=0,977
r=-0,053
p=0,056
r=-0,262
p<0,000

Age (18-90 y.0.)

r=0.344
p<0.000
r=0.121
p<0.000
r=0.292
p<0.000
r=0.298
p<0.000
r=0.062
p<0.026
r=-0.054
p=0.053
r=-0.143
p<0.000
r=-0.234
p<0.000
r=-0.563
p<0.000
r=0.055
p<0.046
r=0.022
p<0.437
r=0.001
p=0.977
r=-0.053
p=0.056
r=-0.262
p<0.000
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obcneposaHbl 1304 yenosek 6e3 npeaBapuTENbHOWM PAaHAOMMU3ALMMN.
Kak nokasanu Haww nccnefoBaHusa, y HaceneHus, NpoXMBatoLWero B
Hallem pervoHe, OTMEYAEeTCA pas/InyHan NPONOpPLMA COCTaBa Tena C
HOPMa/bHbIM, U3BbITOYHBIM UAKU MEHBLUMM coaepkaHuem KM, TM,
a Takke OXK. Kpome Toro, Hamu 6bina BbifiBNEHA KOPPENALMOHHAsA
CBA3b HEKOTOPbIX NoKa3aTenei bBUA B 3aBMCMMOCTM OT macchl Tena,
BO3pacTa U reHAepHoM NpUHaaNeRHOCTU obcnefoBaHHbIX. Cheayer
OTMETMTb, uTO Y AnL, ¢ U3MT 1 UMT Bbiwwe 25,0 Kr/m? He Bcerga oTMe-
Yanocb BbICOKOE cogeprkaHue KM B opraHM3me. B CBA3M € 3TUM, MOXK-
HO caenaTb BbIBOZ, O TOM, 4TO noBbiweHve UMT MOXHO NCnonb30BaTb
KaK MHAMKATOP aHOMa/lbHOTO Beca, a Hannune OXK cnegyeT KOHCTATy-
pOBaTb C NMOMOLLbIO 60/1€€ BbICOKOTEXHONOTMYHbIX ANArHOCTUYECKMX
TeCToB, OAHUM U3 KOTOPbIX ABnAeTca BUA.

Ba)KHOCTb aHa/nM3a KOMMOHEHTHOrO COCTaBa OPraHM3mMa TaKXke
00ycn0BNEHA TEM, YTO C €r0 NOMOLLLLH0 BO3MOMKHO HabntogaThb 3a Au-
HaMMKOMN n3meHeHua cogepanna XM n OXO, uTo, npexae Bcero,
MMEET BaKHOEe 3HayeHMe Yy NaLMEHTOB C METaboNIMYEeCKMM CUHAPO-
MOM, XPOHUYECKOW NOYEYHOM ANCHYHKLMEN N AEKOMMNEHCUPOBAHHOW
CepaeYHOM Heg0CTaTOYHOCTbLIO C HaNNYMEM Nepudepuyeckmnx OTEKOB
[14, 15]. B cBA3u ¢ 3TUM, uMmeeTcs HeobxoaMmocTb nposeaeHua BUA
COCTaBa Te/a NaLMEHTOB C BblleyKa3aHHbIMM NaTONOIMAMM, KOTOpble
B YC/OBUAX HALLErO PerMoHa MMetoT CBOM 0COBEHHOCTU TeYEHMS.

CuTHMKoBa EM 1 coast. (2014) npu BUA coctaBa Tena 523 cty-
[eHTOB B BO3pacTe 18-21 net nokasanu, 4To y tOHOLLEH, No cpaBHe-
HUIO C AEBYLWKaMM MMENoCb 3HaYMMOE MpPeBbIWEHNE MOKasaTenewn
MblLWeYHoro kKomnoHeHTa Tena, AKM un YOO, a no cogepaHuio KM
nmena mecto obpaTHas cuTyaums [16]. Moyt aHaNOrMYHbIE AaHHbIE
6b11M NONYYEHDBI U B XOZE HALIETO UCCEA0BAHMS, TAE YUCIO KEHLUMH
C NoBblWeHHbIMK NMoKkasaTtenamum UMT, M u JHKM 3HauMmo 6b110
60bLLIE, YeM MY} KUMH. KpOoMe TOro, My»CKan 4acTb KOropTbl MO CpaB-
HEHWIO C MKEeHLMHAMM Yalle MMena NoBbllleHHble nokasaTtenn TM,
AKM, JAKM, CMM, CMM, OO, BKX 1 YOO.

BawyH H3 1 coasr. (2015) npu uccnemosaHum coctasa Tena 321
CTYZEHTa BbIABM/IN FOPa3A0 YacTbl AedUUmMT Macchbl Tena No cpasHe-
HUIO C ero u3bbITkom. Kpome TOro, y abcontoTHOro 60/bLLMHCTBA 06-
CNefoBaHHbIX coaepkaHne M 6biio A0 BepXHei rpaHuLbl HOPMbI,
a 'y AeByLleK —3a npegenamu pedepeHcHbIX 3HadeHuit [17]. B Hawem
UccNef0BaHNM HU3KUI Nokasatens UMT umen mecto y 71 (5,5%) 06-
CNefoBaHHOrO, a M3bbIToK MM — B 811 (62,2%) HabntoaeHusX, ropas-
[10 YalLe Y UL, XKeHcKoro nona (n=514; 71,6%) No CpaBHEHUIO C MY K-
ynHamu (n=297; 50,6%) (p<0,001).

CornacHo gaHHbIM [onrosoit JIH v coasr. (2016) y 50,7% ueno-
BEK M3 Yucna 75 MyKYmnH (cpeaHuii Bospact 38,6111,6 net), oTmeye-
Hbl NoBbllweHne nHaekca KM, cHuxkeHvne AKM u cogepanma OXKO
33 CYET CHUKEHWUA BHYTPUKNETOYHOrO KOMMOHeHTa Ha 12%. AsTopbl
OTMEYALoT, 4To No Mepe yBennyeHua aonn KM B opraHusme, onpe-
ZAenéHHol npu nomowy BUA, oTmeyaeTcs NponopLMoHanbHbIM PocT
$aKTOPOB PUCKa CepAeYHO-COCYAMCTbIX 3abonesaHnit [18].

MpeacTaBnseT MHTEPEC UCCe0BaHNe, npoBeaéHHoe Harnbo-
Buyem OA v coasr. (2018), KoTopble Npy 0bcnenoBaHUM 226 My»KUYMH
8 Bo3pacte 21-44 net y 53,9% u3 Hux Bbiasuan U3MT, a y 12,8% —
oXupeHue, xota 16,4% un 24,3% v3 Hux no gaHHbim BUA nmenn Hop-
MasibHoe cogepaHue M B opraHusme [19]. Magpiwesa AA v coaBT.
(2019), kpome Bcex npeumyuiects BUA nokasanu, YTo NPOLEHTHOE
cofepaHue M n OXO MOXKHO TaKKe MCNOob30BaTb B KAYeCTBe UH-
[MKaTopa MeTabosM4ecKoro Bo3pacra, Npy 3Tom 6bi10 OKa3aHo, YTo
3TV NOKa3aTeNN ABNAIOTCA OAHUM U3 BUOMaPKEPOB CTapeHUs Yenose-
Ka, He3aBMcMMO oT ero nona [20].

MyTtaesa ML n coasT. (2021), nposeas BUA cocTasa Tena 3391
4yeNnoBeKa, BbIABW/AW, YTO C yBE/IMYEHWEM BO3PacTa NPOUCXOAUT U3-
MEHEHWE ero ABMraTesIbHON aKTMBHOCTW, W, COOTBETCTBEHHO 3TOMY,
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composition analysis of patients with these pathologies, which
have unique clinical courses in our region.

According to a study conducted by Sitnikova EM et al in
2014, which analyzed the body composition of 523 students aged
between 18 to 21 years, it was found that the male students had
a significantly higher muscle component of the body, BCM and
msBMR as compared to the female students. However, the oppo-
site was observed in terms of the content of FM [16]. Our study
found significantly more women than men with elevated BMI and
FM. Additionally, compared to women, the male participants had
higher values for FFM, BCM, PBCM, SMM, PSMM, TBW, ECF, and
msBMR.

Bashun NZ et al (2015) studied the body composition of 321
students and found that underweight was more prevalent than
OW. In most cases examined, FM content was up to the upper
limit of the normal range, though it was beyond the reference
range in girls [17]. Our study found that 71 (5.5%) subjects had a
low BMI, while 811 (62.2%) had excess FM. The latter was more
prevalent in females (n=514; 71.6%) than in males (n=297; 50.6%)
(p<0.001).

In a study conducted by Dolgovaya LN et al (2016), it was
found that among 75 men with an average age of 38.6111.6
years, 50.7% showed an increase in FM values, a decrease in BCM
and a reduction in the TBW. The reduction in TBW was due to a
12% reduction in the ICF. The authors found that as the body's
proportion of FM, determined using BIA, increases, there is a pro-
portional increase in risk factors for cardiovascular disease [18].

A study conducted by Nagibovich OA et al (2018) found that
out of 226 men aged 21-44, 53.9% were identified as OW and
12.8% as OB. However, 16.4% and 24.3% of them, according to
the BIA, had a normal FM component [19]. Gladysheva AA et al
(2019) have demonstrated that BIA is an effective tool for mea-
suring body composition. Additionally, they found that measure-
ments of PBF and FM can provide insight into a person's metabol-
ic age and act as a biomarker of aging, regardless of gender [20].

In a study conducted by Mutaeva ISh et al (2021), they ana-
lyzed the body composition of 3391 individuals through BIA. The
study found that as people age, their physical activity changes,
which leads to a shift in the balance between FM and SMM with
a greater prevalence of sarcopenia [21]. Our study found a direct
correlation between age and BMI, FM, PBF, TBW and WHR.

It is important to note that this study has certain limitations.
Specifically, the changes in the BIA of body composition based on
the physical activity level and eating habits should have been fur-
ther explored. We plan to investigate these aspects in our future
research.

CONCLUSION

BIA is an efficient method to assess the body's constitution-
al characteristics. It accurately determines the content of fat and
lean mass, total body water, and basal metabolic rates. The dif-
ferences in these parameters among individuals depend on their
gender, age, and body weight. Compared to anthropometry, BIA
provides a more precise determination of obesity presence and
severity.
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OTMEYaeTCA AMCNPONOPLMA KUPOBOW U KOCTHO-MbILLEYHOWM MacChl €
npeobnagaHvem npouecca capkoneHum [21]. AHanornuHble JaHHble
6b1/1M NONYYEHbI TAKKE M B HALLEM UCCNEOBAHUM, Tae BO3PacT UMen
NPAMYIO KOPPENALMOHHYIO CBA3b C yBeandeHnem UMT, KM, KM,
OO 1 uHaekcom Tanma/6eéapa.

OrpaHuyeHMem [aHHOTO UCCNeA0BaHUA ABNAETCA TO, YTO He
6b11M M3y4eHbl 0cobeHHOCTU n3meHeHua BUA coctaBa Tena B 3aBu-
CMMOCTM OT CTeneHn GU3NYECKoN aKTMBHOCTM U XapaKTepa NULLEBOro
noseaeHus 0bcnenoBaHHbIX. ITU acneKTbl ByayT NPesMETOM HaLUMX
AanbHeNWmx nccnegoBaHuin.

3AKNIOYEHME

BMA KOMMO3WTHOrO COCTaBa Tena ABAAETCA BbICOKOIPDEKTUB-
HbIM CNOCOBOM OLLEHKM KOHCTUTYLIMOHA/bHBIX 0COBEHHOCTEN Opra-
HM3Ma W NO3BONAET afEKBaTHbIM 06PA30M ONPELEIUTb COAEpKaHNe
YKMPOBOW M TOLLEN Macchl, 0bLLEN XKMAKOCTM OpraH13Ma U NoKasaTe-
/M OCHOBHOTO 0bmeHa. Pasnnumne comeprkaHua BblleyKasaHHbIX Na-
pameTpoB y 06c1e40BaHHO KOTOPTbI 3aBUCENM OT WX M0/, BO3PacTa
M maccol Tena. Mcnonb3osaHne EMA KOMNO3MTHOrO coctaBa Tena no
CPaBHEHUIO C aHTPOMOMETPHEN NO3BONAET HoNee TOYHO ONpPeaennUTL
Ha/IMune 1 cTeneHb OXMPEHUA.
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