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Pedepar/anoTamis:

1. lucepraniiina po60Ta MpucBsYeHa KOMIIJIEKCHUM JIOCII)KEHHSIM NIiarHOCTUYHOI LIIHHOCTi 610€JI€eKTPUYHOTO
($azoBoro KyTa rpu capkonesnigHomy oxupinti (CO) y ocib Mmononoro Biky B YkpaiHi. MeToro guceprauniiHoi po6oTu
OyJ10 NigBUMUTYU €(PEeKTUBHICTD IiarHOCTUKM CapKOIEHIYHOT0 OKMPIiHHS Y 0Ci6 MOJIOAOrO BiKy IJISIXOM BU3HAUYEHHS
IiarHOCTMYHOi iHPOPMATHUBHOCTI 6i0€/1eKTPUYHOro (a3zoBOro KyTa Ta BCTAHOBJIEHHS HOTO ONTUMAaJIbHUX
IIOPOTOBUX 3HAU€Hb 17151 YOJIOBIKIB Ta KiHOK. [Jo focigskeHHs 6yi1o0 3anydeHo 607 ocib mosomoro Biky (19-25 pokiB),
3 sxux 301 yosoBik Ta 306 XiHOK. Bys10 MpoBeeHo OKpeMo aHasli3 pe3yJIbTaTiB OIMCOBOI CTaTUCTUKY BUOIPKU
40JIOBiKiB Ta BUOIpKU XXiHOK, KO>KHA 3 IKUX OyJia po3fisieHa Ha 3 rpynu: KoHTposabHa rpyna (Control (C); rpymna ocib 3
npocTtuM oxupinHsaM (Obesity (O), Ta rpymna ocib 3 capkoneHiYHUM OXUPiHHAM (Sarcopenic Obesity (SO). ¥ koxxHii
rpymi oci6 MpoBOAMINCS AaHTPOIIOMETPUYHI JOCTIIKeHHs (BUMipIOBaHHS 3pOCTY, MAaCH Tijla, OKPYKHOCTI TaJIii 3
PO3paxyHKoM iHzekcy macu Tina (IMT) ta BinHomenHs Tauii 1o 3pocty (WHtR), dyHKIioHaNbHI (KUCTHOBA



nuHamoMmeTpid (Handexer Grip Strength Tester) mJist oLiHKA MakCMMAaJbHOI cruin M'g3iB (Maxgrip) a Takox
6ioimnegaHcoMeTpis (6araTo4acTOTHUM cerMmeHTapHul 6ioiMnenancHuit aHamuis (TANITA MC-780 MA) nJis ouiHKA
CKJIaNly Tijla, 30KpeMa, BUSHAYEHHS BiZICOTKa >XUPY B opraniami (BF%), anenaukyspHoi M's130B0i macu (ASM),
iHIeKCy aneHauKyJIsIpHoi M's130Boi Macu (ASMI) ta 6ioenexkTpuyHoro pazosoro kyta (PhA). Yci orpumaHi NoKasHUKA
OyJu onpalboBaHi CTATUCTUYHO 3a JOIIOMOTO0 porpaMmHoro nakety Python 3. ®asosuii kyT (PhA) BusiBuBCS
BXJIMBUM iHTEerpajbHUM MapKepoM Y YOJIOBIKiB, 110 Bilo6pa’kae 3MiHM SIK Y )KUPOBIiHi, Tak i B M'130Bii1 TKaHuHI. Tak,
CIIoCTepirasnocs IoCiloBHe, CTATUCTUYHO 3Hauyllle 3HVDKEHHS cepeliHix 3HaueHb PhA B psany: * I'pyna C: 8,06° ; ¢
I'pyna O: 6,69° (3Hauyie Hk4e, HDK y C, p<0,001); * I'pyna SO: 5,66° (3Hauyime Hk4e, HIX y O, p<0,001). Le
€JIMHUI NTOKa3HUK Y NOCJiIKEHHI, IKUI JO3BOJIMB CTATUCTUYHO HALIMTHO PO3Pi3HUTH BCi TPU IPYIHU YOJIOBIKIB MK
co6o10. AHasiz pazoBoro kyta (PhA) y >kiHOK IIOBHICTIO CIliBIIazjae 3 pe3ysbTaTaMy, OTPUMaHUMU Y YOJIOBIKiB. Tak,
Ha KOKHOMY €Tarli IOTriplIeHHs CTaHy CKJIay Tijla CTIOCTEPIrajaocs 4iTKe, MOCilOBHE Ta CTATUCTAYHO BiporigHe
3HIDKEHHS L[pOTO MT0Ka3HuKa: * ['pymna C: 7,13°; « I'pyna O: 6,06° (cTaTucTUYHO 3HauyLle HDKYe, HiX y C, p<0,001);
I'pyna SO: 5,19° (cTaTucTUYHO 3HauyLle HbK4e, HiX y O, p<0,001). Sk i y yosnoBikis, PhA BusiBuBCS ennHUM
MapKepOM, 3JaTHUM HaJiliHO PO3Pi3HUTU BCi TPU IrPyNM MixX c06010, 110 MiJKPECII0€ NOro 30aTHICTb iHTEerpyBaTH
iH(popMalLlilo IPO CTaH SIK XUPOBOI, TaK i M's130BOI TKAHVHU. Ha OCHOBI NEPLIEHTUIBHOTO MiAX0AY PO3P0O0JIEHO
JIoKasbHi pedepeHTHi IOporoBi 3HaUEHHSI 171 JiarHOCTUKY CapKoIleHii (3a iHgeKkcoM aneHIuKyIsipHOi M'130BOi
MacH Ta CUJIOIO KUCTIi) Ta OKMPIiHHS (32 BiICOTKOM XXUPY) Y MOJIOAMX YOJIOBIKIB Ta KiHOK CXiJIHO€BPONENCHhKO]
nonyJsiuii. BctaHOBI€HO 3aKOHOMIPHICTb OCIINOBHOTIO i CTaTUCTUYHO 3Ha4yworo (p<0,001) 3HM>KEHHS TOKa3HUKA
(a30BOro KyTa B psALy: «30POBi 0COOM 0 0COOU 3 TPOCTUM OKMPIHHSM O 0COOU 3 CapKOINEHIYHUM O>KUPIHHIMY», IO
IOBOIUTB IOrO BUCOKY YyTJIMBICTB [0 MOPYLIEHDb CKIaAY TijIa y MOJIOGUX JIIOJEN. [JoBEeIeHO, 0 KIII0YOBUMU
He3aJIeXXHUMU JeTepMiHaHTaMU (pa3oBOro KyTa y MOJIOJUX JIIOJeil € M's130Ba (PYHKLis (CHJIa KMCTI) Ta IEHTpaJbHe
O>KMPiHH (BiHOLIEHHS TaJIii 10 3pOCTy), 10 MOTINOJII0E PO3YMiHHS MOro (i3ioJIOriYHOI CYyTHOCTI SIK MapKepa He
CTiJIbKM MacH, CKiJIbKM SIKOCTi Ta QYHKIIOHAIBHOTO CTaHy TKaHUH. 3a mornomoroio ROC-aHasnizy JoBeZeHO BUCOKY
IiaTHOCTMYHY TOYHICTb 6i0€JIEKTPUYHOTO Pa30BOro KyTa /11 BUSIBJEHHS CApKOIIEHIYHOTO OXXUPIHHS Y MOJIOAUX
mogeit (miowa nig ROC-kpusoto (AUC) = 0,971 gy yososikis Ta 0,994 1151 XiHOK). HaykoBO OGI'PyHTOBAHO Ta
3aIpOINIOHOBAHO 1151 BAKOPUCTAaHHS y KJIiHIYHiN IIPAKTULi ONTUMAaJbHi IOPOrOBi 3Ha4eHHs (Pa30BOTO KyTa JJIs
CKPUHIHTY CapKOIIEHIYHOTO OKUPIHHS Y 0Ci6 MOJIoforo Biky: <6,30° 1715 40JIOBIKiB (4yTaUBICTb 96,3%,
crienudivnicTb 94,7%) Ta <5,69° 1J1s1 KiHOK (uyTauBicTb 98,0%, cneundiynicts 97,3%). Kintodosi ciosa:
KOMIIOHEHTHUH CKJIaJ, Tinla, 6i0iMIeaHCOMETpis, iHAEKC MacH Tijla, CApKOIEHisl, OXKUPiHHS, 6i0eIeKTPUYHUN

dazoBuit kyt, ROC-aHani3, KUCTbOBA JUHAMOMETPIs, CHJIa M'S3iB, M'130Ba TKAHWHA, )KUPOBA TKAHWHA

2. This dissertation is devoted to a comprehensive study of the diagnostic value of the bioelectrical phase angle in
sarcopenic obesity (SO) among young adults in Ukraine. The aim of the dissertation was to improve the
effectiveness of diagnosing sarcopenic obesity in young adults by determining the diagnostic value of the
bioelectrical phase angle and establishing its optimal threshold values for men and women. The study included 607
young adults (aged 19-25), of whom 301 were men and 306 were women. A separate analysis of descriptive
statistics was conducted for the male and female samples, each of which was divided into three groups: a control
group (Control (C)), a group of individuals with simple obesity (Obesity (O)), and a group of individuals with
sarcopenic obesity (Sarcopenic Obesity (SO)). In each group, anthropometric measurements were taken (height,
body weight, and waist circumference, with calculation of body mass index (BMI) and waist-to-height ratio
(WHtR)), as well as functional tests (handgrip dynamometry (Handexer Grip Strength Tester) to assess maximum
muscle strength (Maxgrip), as well as bioimpedance analysis (multifrequency segmental bioimpedance analysis
(TANITA MC-780 MA)) to assess body composition, specifically to determine body fat percentage (BF%),
appendicular muscle mass (ASM), the appendicular muscle mass index (ASMI), and the bioelectrical phase angle
(PhA). All the obtained data were statistically analyzed using the Python 3 software package. The phase angle (PhA)
proved to be an important integrated marker in men, reflecting changes in both adipose and muscle tissue.
Specifically, a consistent, statistically significant decrease in mean PhA values was observed in the following order:
* Group C: 8.06°; » Group O: 6.69° (significantly lower than in Group C, p<0.001); « Group SO: 5.66° (significantly
lower than in Group O, p < 0.001). This was the only indicator in the study that allowed for a statistically reliable



distinction between all three groups of men. The analysis of the phase angle (PhA) in women fully coincided with
the results obtained in men. Thus, at each stage of deterioration in body composition, a clear, consistent, and
statistically significant decrease in this indicator was observed: ® Group C: 7.13°; « Group O: 6.06° (statistically
significantly lower than in Group C, p < 0.001); * Group SO: 5.19° (statistically significantly lower than in Group O,
p<0.001). As with men, PhA proved to be the only marker capable of reliably distinguishing all three groups from
one another, underscoring its ability to integrate information about the condition of both adipose and muscle
tissue. Based on a percentile approach, local reference thresholds were developed for the diagnosis of sarcopenia
(based on the appendicular muscle mass index and handgrip strength) and obesity (based on body fat percentage)
in young men and women from an Eastern European population. A pattern of a consistent and statistically
significant (p < 0.001) decrease in the phase angle index was observed in the following sequence: “healthy
individuals o individuals with simple obesity o individuals with sarcopenic obesity,” demonstrating its high sensitivity
to body composition abnormalities in young people. It has been demonstrated that the key independent
determinants of the phase angle in young adults are muscle function (handgrip strength) and central obesity
(waist-to-height ratio), which deepens our understanding of its physiological nature as a marker not so much of
mass as of tissue quality and functional status. Using ROC analysis, the high diagnostic accuracy of the
bioelectrical phase angle for detecting sarcopenic obesity in young adults has been demonstrated (area under the
ROC curve (AUC) = 0.971 for men and 0.994 for women). Optimal threshold values of the phase angle for screening
sarcopenic obesity in young adults have been scientifically substantiated and proposed for use in clinical practice:
<6.30° for men (sensitivity 96.3%, specificity 94.7%) and <5.69° for women (sensitivity 98.0%, specificity 97.3%).
Keywords: body composition, bioimpedance analysis, body mass index, sarcopenia, obesity, bioelectrical phase
angle, ROC analysis, handgrip dynamometry, muscle strength, muscle tissue, adipose tissue
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