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1. InceprauiiiHe qOCIiIPKEHHS IPUCBSYEHE YIOCKOHATIEHHIO AiarHOCTUKU CTPYKTYPHO-(QYHKIIOHAIbHUX IIOPYIIEHb
KiCTKOBOI TKQHWHHU Yy [iTei Ta MifJIiTKiB MJIIXOM KOMILJIEKCHOTO aHaJli3y II0Ka3HUKIB (Pi3NYHOrO PO3BUTKY,
MiHepaJIbHOI LIiJILHOCTI Ta SIKOCTi KiCTKOBOi TKAHWHU 3 ypaxyBaHHSM PiBHS 3a6€311€4€HOCTi OpraHi3my BiTamiHOM D,
110 Aa€ 3MOTY MiABUIIMTY TOYHICTh BUABJIEHHS PAHHIX 3MiH Y KiCTKOBIl CUCTEMI Ta CIIPUATU CBOEYACHOMY
BIIPOBAP)KEHHIO ITPODIIaKTUYHUX 3aXO0IiB II[0/I0 3aXBOPIOBAaHb KiCTKOBO M'SI30BOi CHCTEMHU Ta iX BY4aCHOTO
JIiKyBaHHS. MeTa JOoCIliIpKeHHS: yAOCKOHAIUTU JiarHOCTUKY CTPYKTYPHO-(PYHKLiOHAJIbHUX OPYLIEHb KiCTKOBOi
TKQaHVHMU y JiTel Ta MifJliTKiB Ha MiJiCTaBi BUBYEHHS IOKA3HUKIB iXHBOTrO (i3MYHOrO PO3BUTKY, MiHEPAJIBbHOI
IIiJIBHOCTI Ta SIKOCTi KiCTKOBOI TKAaHMHU, 3aJIEXKHO Bif piBHIO 3a6e3nevyeHocTi giteit Bitaminom D. Ilig gac

IocinkeHHs 6ys0 obcTeskeHo 142 niteit BikoM Bif 8 1o 17 pokiB, siKi MOCTIMHO NPOXUBAKOTh y M. Kuesi. Ycim



y4aCHUKaM JOCJIIPKEHHS IPOBOJMIIM KOMILJIEKC aHTPOIIOMETPUYHNX BUMIPIOBaHb, 1[0 BKJIIOYAIM BUSHAYEHHS
3POCTY, MacCH Tijla Ta pO3PaxyHOK iHIEKCY MacH Tizna. [l OL[iHKM CTaTyCy BiTaMiHy D y cupoBaTli KpoBi BU3Ha4YaIN
KOHILIeHTpaito 25-rizpokcusitaMiny D (25(OH)D). MinepasnpHy 11iIbHICTb KiCTKOBOI TKAHUHMU Ta ii CTPYKTYpHI
XapaKTEPUCTUKU JOCIIiKyBajy 32 JOIIOMOIOI0 IBOEHEPTeTUYHOI PEHTreHiBChbKOI abcopouiomeTpii. ObCcTekeHHs
IIPOBOAMJIY Y TPHOX aHATOMIYHUX Ji/ITHKAX: IONEePEKOBU Bifain xpe6Ta (L1-L4), yce Tino (3a BUHSITKOM TOJIOBH),
IIPOKCHMAaJIbHUM Bifflijl CTErHOBUX KiCTOK. OLiHKY (PaKTUYHOI'O XapuyyBaHHS AiTel IPOBOAMUIIU 32 I0IIOMOTOI0
IIPOrpaMHOro Komiuiekey «TecT pauioHanpHOro xapuyBaHHs» (TPX-aHanis). ¥ xoni BOCAiIKEHHSI BCTAHOBJIEHO, 1110
84 % obCcTexXeHUX JIiTel, siKi MpoKUBaIoTh Y M. Kuesi, Masnu rnopyuieHHs 3abesnedeHocTi BitamiHom D (40,8 % o
nedinut, 43,1 % 0 HeJOCTATHICTD), 1110 3aJIeXKaJIU Bif, CTallii cCTaTeBOro po3BUTKY HiTed. CTaTUCTUYHO 3HAYYIIO BUII
IIOKa3HMKY PiBHIB BiTaMiny D 6ysu 3adikcoBaHi Ha [ ctagii jo3piBaHHs 3 MOAANBIIMM IIOCTYIIOBUM 3HMKEHHSM Ha I
ta Il crazisgx crareBoro po3BUTKY, € Bil3HAYE€HO KPUTUYHO HU3LKI PiBHI BiTaMiHy D, 110 BKa3ye Ha MifBULEHUN
PU3HUK 10ro gedinuTy came B IIEPiof, aKTUBHOI TOPMOHAbHOI nepebynosu autuHu. Konuenrtparuis 25(OH)D 6yna
IOCTOBIPHO HIDKYOIO B [IiT€H 3 HU3bKUMU [TIOKa3HUKAMU MiHEPaJIbHOI IiJIBHOCTI KiCTKOBOI TKAHMHHU, 110
0OCTEXXEHUX MIiTel BUSIBJIEHE 3HUKEHHS TOKa3HUKIB KiCTKOBOI MacH, 0 CBiTYMTh PO MOTEHLiHHUI PUKK
PO3BUTKY OCTeOIleHii B MifIiTkoBOMY BilLli. 3a pe3ysibTaTaMy OLiHKM (GaKTUYHOTO Xap4yyBaHHS [iTel Ta MiTJIiTKiB
0yJ10 BUSIBJIEHO, 1110 61,5 % LIKOJISIPIB, sIKi NPOXUBAIOTh Y M. KH€Bi, CIIOKMBaIOTh JOOOBUI palLlioH, SIKUI He
BiANoBifae ixHiM ¢iziosoriyHuM noTpedam 4epe3 HepallioHaIbHe CIiBBiIHOLIEHHS B HbOMY OiJIKiB, KUPIB i
BYrj1eBO/iB. Ha OCHOBI OTpMMaHUX pe3yJbTaTiB JOCiIPKEHHS pO3PO0JIEHUI1 aJITOPUTM 1iarHOCTUKY NOPYIIEHDb
MiHEPaJbHOI WiIBHOCTI KICTKOBOI TKAHWHM Y iT€H Ta CTBOPEHA IPOrHOCTMYHA MaTeMaTU4YHA MOZEIb IJIs
PaHHbLOTO BUSIBJIEHHS IOPYLIEHb ii MiHepasisauii. ¥ gucepraliiiHiil po60Ti NpeACTaBlI€HO Pe3yIbTaTU
KOMIIJIEKCHOTO IOCJIiIDKEHHSI CTaHy 3a0e3I1e4eHOCTi BiTamiHOM D Ta oro BIIMBY Ha Qi3sUYHNNA PO3BUTOK i
CTPYKTYpHO-(YHKI[iOHAJIbHUI CTaH KiCTKOBOI TKAaHMHU Y [iTeil MKiJIbHOTO BiKy M.KueBa. Briepiie BCTaHOBIEHO
IIOIIMPEHICTh HEJOCTATHOCTI Ta fediuuTy BiTaminy D cepep, mKoJisapiB Bikom 8-17 pokiB 3a OCTaHHi IT'SITh POKiB, a
TaKOXX 0XapaKTePU30BaHO INOKA3HMKU (Pi3NYHOT0 PO3BUTKY 3aJIEXKHO Bif, piBHSA 3a6€311€4eHOCTi BiTamiHOM D.
BrBYeHO MiHepasibHY WIiIbHICTD Ta SKiCTb KiCTKOBOI TKAHMHU Yy ATl Ta MiAJITKIB 3 ypaxyBaHHAM BiKy, CTaTi Ta
craTycy Bitaminy D. [IpoaHasnizoBaHO ¢pakTUYHe Xap4yyBaHHs Ta HOro BIIJIMB Ha PiBeHb 3a0€3M1eYeHOCT] BiTaMiHOM D.
BusiBlI€HO CTaTUCTUYHO 3HAUYIi YUHHUKY PU3UKY PO3BUTKY CTPYKTYPHO-(YHKIiOHAJIbHUX NOPYLIEHb KiCTKOBOI
TKQHMHU Ta CTBOPEHO NIPOTHOCTUYHY MaTeMATUYHY MOZEJb. PO3p06JI€HO arOPUTM [IiaTHOCTUKU MOPYLIEHb
MiHepaJIbHOI IIiIbHOCTI KICTKOBOi TKAHMHY, SIKA BIIPOBA>)KEHO B IIPAKTUKY JiKyBaJIbHO-TIPO(]INIaKTUYHUX 3aKTIa/iB
OXOPOHM 3710pOB’sl. [IpaKTU4HE 3HaYEHHS] OTPMMAHUX PE3YJbTaTIB M10J15rae y POPMYyBaHHiI CyyaCHUX HOPMATUBHUX
[TIOKAa3HUKIB MiHEpaJIbHOI IIIJILHOCTI Ta SIKOCTI KICTKOBOI TKaHVMHU Y HiTel Ta MifjiTKiB M. Kuesa, CTBOpEHHI
iHCTPYMEHTIB TPOTHO3yBaHHS PU3UKY [IOPYLIEHb Ta BIIPOBA/IKEHHI €()EKTUBHOTO AiarHOCTUYHOTO aJITOPUTMY, 110
CIIpYsi€ NTOKpalleHHI0 PaHHbOTO BUSIBJIEHHS Ta NPOPiNIaKTUKU OCTEOIEHIYHUX CTaHiB Y efiaTpuyHill NpaKkTUll.
Kuto4oBi ciioBa: f1iTy, 310pOB’sl, HaAMIpHA Maca Tijla, OKUpPiHHS, Kasbliil, BiTamiH D, rinoBiTamino3 D, 3mopoBuii
CIIOCi0 >KUTTS, MiHEpasbHA LIJIBHICTB Ta SKICTh KiCTKOBOI TKAHMHU, EHCUTOMETPIs, XapuyyBaHHSI.

2. The dissertation research is devoted to improving the diagnosis of structural and functional disorders of bone
tissue in children and adolescents through a comprehensive analysis of physical development indicators, bone
mineral density, and bone quality, taking into account the level of vitamin D sufficiency. This approach makes it
possible to increase the accuracy of detecting early changes in the skeletal system and to promote the timely
implementation of preventive measures for musculoskeletal diseases and their appropriate treatment. The
purpose of the dissertation research is to improve the diagnosis of structural and functional disorders of bone
tissue in children and adolescents by studying indicators of their physical development, bone mineral density, and
bone quality, depending on the level of vitamin D sufficiency. In the course of the study, 142 children aged 8 to 17
years, permanently residing in Kyiv, were examined. All participants underwent a comprehensive set of
anthropometric measurements, including determination of height, body weight, and calculation of body mass
index. To assess vitamin D status, the concentration of 25-hydroxyvitamin D (25(OH)D) in serum was measured.
Bone mineral density and its structural characteristics were assessed using dual-energy X-ray absorptiometry.



Examinations were performed in three anatomical regions: the lumbar spine (L1-L4), the whole body (excluding the
head), and the proximal femur. The evaluation of children’s actual nutrition was carried out using the software
package 'Rational Nutrition Test' (TRH-analysis). The study established that 84% of the examined children residing
in Kyiv had impaired vitamin D sufficiency (40.8% - deficiency, 43.1% - insufficiency), which depended on the stage
of pubertal development. Statistically significantly higher vitamin D levels were recorded at stage I of maturation,
followed by a gradual decrease at stages II and III, where critically low levels of vitamin D were observed,
indicating an increased risk of deficiency precisely during the period of active hormonal restructuring. The
concentration of 25(OH)D was significantly lower in children with reduced bone mineral density, confirming the
important role of vitamin D in maintaining bone health during childhood and adolescence. A reduction in bone
mass indices was identified in 6.3% of the examined children, which indicates a potential risk of osteopenia
development during adolescence. The assessment of the actual dietary intake of children and adolescents revealed
that 61.5% of schoolchildren residing in Kyiv consume a daily diet that fails to meet their physiological
requirements due to an imbalanced ratio of proteins, fats, and carbohydrates. Based on the obtained research
results, an algorithm for the diagnosis of bone mineral density disorders in children has been developed, and a
prognostic mathematical model has been created for the early detection of disturbances in bone mineralization.
The dissertation presents the results of a comprehensive study on vitamin D status and its impact on physical
development as well as the structural and functional condition of bone tissue in school-aged children in Kyiv. For
the first time, the prevalence of vitamin D insufficiency and deficiency among schoolchildren aged 8-17 years over
the past five years has been established, and the indicators of physical development have been characterized in
relation to the level of vitamin D sufficiency. Bone mineral density and quality in children and adolescents were
examined with consideration of age, sex, and vitamin D status. The actual dietary intake and its impact on vitamin
D sufficiency were analyzed. Statistically significant risk factors for the development of structural and functional
disorders of bone tissue were identified, and a prognostic mathematical model was constructed. An algorithm for
the diagnosis of bone mineral density disorders was developed and implemented in the practice of healthcare
institutions providing preventive and therapeutic services. The practical significance of the obtained results lies in
the establishment of contemporary normative indices of bone mineral density and quality in children and
adolescents in Kyiv, the development of tools for predicting the risk of bone disorders, and the implementation of
an effective diagnostic algorithm that contributes to the improvement of early detection and prevention of
osteopenic conditions in pediatric practice. Keywords: children, health, overweight, obesity, calcium, vitamin D,
hypovitaminosis D, healthy lifestyle, bone mineral density and quality, densitometry, nutrients, nutrition.

Jep>kaBHU peecTpaniiinuii Homep JiP:

IIpiopuTeTHHI HaAaNIPAM PO3BHTKY HayKH i TEeXHIKH: Hayku 1po KUTTA, HOBi TEXHOJIOTIi NPO(iNaKTUKY

Ta JIiKyBaHHS HAUINOMUPEHIIINX 3aXBOPIOBAHb

CrpareriyHuil IPiOPUTETHUH HANIPSIM iHHOBALLiHHOI Ais1JIbHOCTI: BrpoBa/yKeHHs HOBUX TEXHOJIOTIH

Ta 00JIaIHAHHS 1J14 IKICHOTO MEIUYHOIO OOCIyrOBYBaHHs, JIiKyBaHHS, (PapMalleBTUKA
ITizcyMKH JOCiI>KeHHS: HoBuil HANPSMOK y Haywi i TEXHiL

Iyo6sikaii:

« TloBopo3HIOK B.B., Bekerosa I'.B., Knumosa 10.B., Mycienko A.C. PiBens 25(OH)D, nediuuT Ta HeIOCTaTHICTb y
mKoJspiB micta Kuesa. CitT Mmeguuynuy Ta 6iosorii. 2021; 1(75): 135-139. 2021 .Kto4oBi cioBa: Bitamin D, miTwy,
niptitky, crareBuit po3suTok.DOI 10.26724 /2079-8334-2021-1-75-135-138

o Bekerosa I'.B., Knumosa 10.B. XapuyBaHH B IiATPUMIi 3l0POBOrO CKejleTa. 340poB’s auTunHu. 2024; 19 (4): 13-
20. 2024.Kn1090Bi C10Ba: XapuyyBaHHS, KiCTKY, HiasiTky, mkosnspi.DOI 10.22141 /2224-0551.19.4.2024.1703

e bekerosa I'.B., Knumosa [0.B. MinepasnbHa 1isbHICTB Ta SIKiCTh KICTKOBOI TKQHVHU Y JiTE€N Ta MifJIiTKiB.
3nopor’st gutuHu. 2025; 20 (2): 128-35. 2025.K1t040Bi c10Ba: AiTH, NifJiTKYU, MiHepasbHa LIi/IbHICTb KiCTKOBO]

TKaHVHM, JBOXEHEPreTU4YHA PEHTIeHiBChbKa AeHcuToMeTpis, Trabecular Bone Score, BitamiH D, ¢iznyna



aKTUBHICTb, piBeHb cTateBoi 3pinocti.DOI 10.22141 /2224-0551.20.2.2025.1803

e bekerosa I'.B., Maninoscoka [1.0., Momuuy O.0., Knumosa 10.B., Beketosa H.B., Moy O.I1. OxxupinHs Ta ioro
HACJIiJIKY [IJ1s1 3M0POB’S AiTeH, MifJIiTKiB i mopociux: 1m0 Ha cborogHi Bimomo? Eastern Ukrainian Medical
Journal 2025;13(4):974- 992 2025.K1040Bi ¢/10Ba: O>KUPiHHS, [iTH, MiJITKY, 3J0POBUI CIIOCI6 KUTTS, BiTaMiH
D, xapuyBaHH$, racTpoe3odaranbHa pedrokCHa XBopoba, MikpobioMm, cTpec, ncuxoemouiiiHi nopymenHs.DOI
10.21272 /eum].2025;13(4);974-992

HaykoBa (HayKOBO-TeXHi‘{Ha) Hpo,quI.(iﬂ: METOJMYHI JOKYMEHTH; aHAJIITUYHi MaTepianu

ConiaJIbHO-€EKOHOMIYHA CHpﬂMOBaHiCTb: TIOJIIIIEHHS SIKOCTI )XUTTS Ta 340POB'St HACEJIEHHS,

eeKTUBHOCTI AiarHOCTUKY Ta JIiKyBaHHS XBOPUX

OxopoHHi gJokymeHTH Ha OIIIB:

BrnpoBaZKeHHS pe3yJIbTaTiB AHCEPTalii: BuposamkeHo

3B'AI30K 3 HAYKOBHMH T€MaMH: 0119U100944

VI. BizomocCTi Ipo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Bekerosa l'annHa BosnogumupiBHa

2. Halyna Beketova
KBasidikanis: n.men.n., npodecop, 14.01.10
InenTudgikarop ORCID ID: 0000 0002 8400 4580

JoparkoBa iHpopmManist: Scopus ID 6503898348; Google Scholar (https:/ /irbis-
nbuv.gov.ua/ASUA/0003496).

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuil yHIBEPCUTET OXOPOHH 3710POB'a YKpainu imeHi
I1. JI. Illyninka

Kopg 3a €IPIIOY: 01896702

Micuesnaxo,qx(eﬂna: ByJ1. [Joporoxxuupka, Kuis, 04112, Ykpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBriHHS: MiHiCTepPCTBO OXOPOHH 3/10POB's YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odiniiHNX ONIOHEHTIB Ta PEIeH3€HTIiB
OdiuiiiHi OTIOHEHTH

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:

1. MykBiu OneHa MuKkosaiBHa

2. Olena M. Mukvich

KBasidikamis: 5. mep. n., npodecop, 14.01.10

ImenTudikarop ORCID ID: 0000-0001-6405-4997



JoparkoBa iHpopManisi: Google Shcolar: 9ESWOe4AAAA]

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI 0COOM: ***INCORRECT INFORMATION***lep>kaBHa yCTaHOBA
"l[HcTUTYT nepiarpii, akymepcrsa i rinekosiorii imeHi akagemika O. M. JIyk'sHoBoi HanionanpHOI akagemii MeIM4HnX

HayK YKpaiHn"

Kopg 3a €IPIIOY: 02012022

Micue3Haxoa KeHHS: sy [1. Mait6opoau, Kuis, 04050, YkpaiHa
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiiHHS: HaujonasnbHa akajieMis MEUYHNUX HAyK YKpaiHU

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Jlexxenko 'enHaninn OnexcangpoBUY

2. Hennadiy O. Lezhenko

KBasigikamnis: n.men.n., npodecop, 14.01.10

InenTudikarop ORCID ID: 0000-0003-0251-4586

JoaparkoBa iHdopmanist: Scopus ID: 55984283300; Google Shcolar: eTemomIAAAAJ

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: 3anopizbKuii mepkaBHUI MeIUKO-(papMaleBTUHUIA

yHiBEpCUTET

Kop, 3a €IPTIOY: 45030873

Micue3Haxoa>KeHHS: 6ynbeap Mapii [Ipumauenko, 3anopixoks, 3anopisbkuii p-H., 69035, Ykpaina
dopma ByacHOCTI: [lepkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OXOPOHH 3/10POB's YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Mapyuko Opiit Bosogumuposuy

2. Yurii V. Marushko

KBasigikamis: n.men.n., npodecop, 14.01.10

I,I[eHTI/I(l)iKaTOp ORCID ID: 0000-0001-8066-9369

JoaarkoBa iHdpopManist: Scopus ID: 56755259500; Google Shcolar: uaW7ejoAAAAT

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOHM: Haujonanbuuii menuunuii yHisepcurer imeni O. O.

boromosbiis

Kop, 3a €IPIIOY: 02010787

Micuesnaxo,szeHHﬂ: oysnbBap Tapaca llleByenka, Kuis, 01601, YkpaiHna
dopma ByacHOCTI: [lepkasna

Cdepa ynpaBiriHHS: MiHicTepPCTBO OXOPOHU 3/10POB's YKpaiHu



InenTudikarop ROR:

Penensentu

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:

1. Conparosa OkcaHa BonogyumupiBHa

2. Oksana V. Soldatova

KBasigikanis: k.men.u., gou., 14.01.10

Imentudikarop ORCID ID: 0000-0002-9283-5691

HoparkoBa iHdopmamist: https://scholar.google.com /citations?user=IFEH3pkAAAAJ&hl=uk

IloBHe HaﬁMeHYBaHHﬂ IOPUIUYHOL 0C00H: HanionanbHuit Meguanmii yHisepcutet imeni O. O,

Boromosbus

Kopg 3a €IPIIOY: 02010787

Micue3Haxoa KeHHS: Gynbsap Tapaca Illepuenka, Kuis, 01601, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepCTBO OXOPOHU 3/10POB 51 YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZmoOMOCTi

Biacue Ipizsumie Im'st [To-6aTbKOBI [apikazze Osnena BikTopisHa
rOJIOBH pagH

Bnacue IlpisBume Im'a [T0-6aTbKOBI [llapikanse OneHa BikTopiBHa
rOJIOBYIOYOTO Ha 3acCiiaHHi

BignosigasnbHuii 3a lli,ILI‘OTOBKy Konomeituyk Banentruna MukosaiBHa
00JIiKOBUX JOKYMEHTIB

Peec'rpa'rop Opuenko TersHa AHaTosiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallilo HAyKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




