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MAWBYTHE BATBKIBCTBO V JKUTTEBHUX IIIAHAX IIIJIVIITKIB
YEPHIBEIIBKOI OBJIACTI B YMOBAX BIMHH

Lkpo6aHeup |.0.7,
lonko H.B.2,
losak C.B.1,
€nizaposa O.T.1,
CraHkesuy T.B.1

1 [lepxaBHa ycTaHoBa
«|HCTUTYT rPOMaAcbKoro
3nopos’s im. 0.M. Map3eesa
HAMH Ykpainu»,

M. Kuis, Ykpaina

2 [lep>xaBHa ycTaHOBa
«YepHiBeLbKunii 061acHMiA
LEHTP KOHTPOJ0
Ta NPOINAKTUKA XBOPOO
MiHicTepcTBa OXOpOHU
300p0B’s YKpaiHu»,

M. YepHiBui, YkpaiHa

Hawmip nigniTkis matu itenn y MainbyTHoOMYy )OPMYETLCS Y B3aEMO3B’A3KY i3 COLiaNbHUMU YMOBAMU, Mir-
pauiiHMK T2 OCBITHLO-NPOIECIAHUMNI NIaHAMK. BUBYEHHSA LX 3B’A3KIB € BAXUBUM AN (DOPMYBaHHS
NlepXXaBHOi aemorpadivHoi MoNiTUKK B yMOBax AeMOrpadiyHoi Kpuau Ta NOBHOMACLLTAOHOT BiltHU.
META. OuiHnTn Hamip nignitkie YepHiBeLbKoi 0651acTi maTu AiTeit y ManbyTHLOMY Ta MOro acouiauii i3
couianbHO-AemMorpadiyHMMn xapakTepucTukamn, MirpauinHuMm i 0CBITHbO-NPOMECIAHUMY NIAHAMM.
MATEPIAJIN TA METO[W. V kBiTHIi 2026 poKy NpOBefieHO MONepeyHe aHOHIMHe OnuTyBaHHA 2509 yyHiB
BikOM 15—18 poKiB i3 BUKOpPMCTaHHAM aBTOPCbKOT 17-MyHKTOBOT aHKeTW. HesanexHi acouialii ouiHeHo y
6arato3miHHii 6iHapHin norictuyHin perpecii (N = 2409), KyLu BKITKOYUAN aHKETU 3 NOBHICTIO 3aNMOBHEHUMU
nonifimMun, 3 NoJJaHHAM CKOPUroBaHuX BifHowWweHb WaHcis (CBLL) i 95% posipynx iHTepsanis ([l).

PE3VYNbTATW. Cepea TuX, XTO BiAMNOBIB HA NUTAHHA NP0 BaXKaHHA mMaTu AiTell y mMaiibyTHbomy, 73,3%
(95% [l 71,6-75,0) obpanu Bignosiab «Tak». CTaTh He 6yna He3anexHo acoLiiloBaHa 3 HamipoMm matu
niten (cBW = 0,97; 95% [l 0,80-1,18). Hamip 3anuwmntucs B perioni 6yB acouilioBaHWil i3 BULMMM
LUIAHCAMW HamMipy MaTu fiTel NOPiBHAHO 3 HeBU3Ha4eHicTo (CBLU = 2,30; 95% [l 1,78-2,99). MopiBHAHO
3 MELLKAHLAMM Cifl HMXKYi LAHCK NO3UTUBHOI BIANOBIAI L1040 MaitbyTHLOr0 6aTbKiBCTBA MaM MELLUKaHL
mict (cBLW = 0,50; 95% [l 0,41-0,62) Ta cenuw (cBL = 0,56; 95% [l 0,40-0,80). MnaHu 3506yTN YHI-
BEPCUTETCHKY ab60 npodpeciiiHy/axoBy nepeasunLLy 0CBITY TaKOX OYN1 acOLii0BaHI 3 BULLUMM LLAHCAMU
BIANOBIAI «Tak» MOPIBHAHO 3 MyiaHamu npauiosatu 3a kopgoHom: cBLU = 1,44 (95% [l 1,10-1,89) Ta
cBLU = 1,53 (95% [l 1,18-1,98) BignosigHo.

BWUCHOBKMW. Hamip 100 MainbyTHbOro 6aTbKiBCTBA Y NiANITKIB YepHiBELbKOi 061aCTi NOB’A3aHUNA i3 Wnp-
LUAM KOHTEKCTOM iXHiX XXMTTEBWX, MirpaLiiiHnX Ta 0CBITHbO-NPOeCinHMX nnaHiB. OTpUMaHi pe3ynbrati
MiJKPeCto0Th LOUiINbHICTL TEPUTOPIANbHO YYTNUBOMO NiAX04Y Y rPOMagCbKoMY 340p0B’T, CNPSAMOBAHOM0
Ha CTBOPEHHS YMOB, Y SKMX MOSOAI NIIOAN MOXYTb NfaHyBaTW OCBITY, NPOeciiiHy peanisauito, micle
NPOXWUBAHHA T2 ManBYTHIO CiM’t0. BusBNeHi 38’A3KM NOTPe6YI0Th NOAANbLLOT NEePEeBipKM B iHLINX perioHax
iy NO3L0BXHIX JOCIILKEHHAX.

KINHOY0BI CINOBA: r1ignitkn, maibyTHe 6aTbKIBCTBO, HAMIP MaTu JiTeN, MirpawiiiHi Hamipu, 0CBITHbO-MPO-
GheciviHi nnaum, Teopis camogeTepminadii, BifiHa.

FUTURE PARENTHOOD IN THE LIFE PLANS OF ADOLESCENTS
IN CHERNIVTSI REGION DURING WARTIME

Shkrobanets I.D.1,
Hopko N.V.2,
Hozak S.V.1,
Yelizarova O.T.1,
Stankevych T.V.1

1 State Institution
«Marzieiev Institute
for Public Health
of the National Academy
of Medical Sciences
of Ukraine», Kyiv, Ukraine
2 State Institution
«Chernivtsi Oblast Center
for Disease Control
and Prevention
of the Ministry of Health
of Ukraine»,
Chernivtsi, Ukraine

The study of social factors and adolescents’ intention toward future parenthood is a priority for public
policy development amid the demographic crisis and the full-scale war.

OBJECTIVE. To assess adolescents’ intention to have children in the future and its associations with
sociodemographic characteristics, migration intentions, and educational and career plans in Chernivtsi
Region.

MATERIALS AND METHODS. In April 2026, a cross-sectional anonymous survey of 2,509 students aged
15-18 years was conducted using an author-developed 17-item questionnaire. Independent associations
were assessed using multivariable binary logistic regression. The model included 2,409 respondents with
complete data for all variables used in the analysis. Results are presented as adjusted odds ratios (aORs)
with 95% confidence intervals (CIs).

RESULTS. Among those who answered the question about their intention to have children in the future,
73.3% (95% Cl 71.6-75.0) answered «yes». Sex was not independently associated with the intention to
have children (aOR = 0.97; 95% Cl 0.80-1.18). Intending to remain in the region was associated with
higher odds of intending to have children compared with being undecided (aOR =2.30; 95% Cl 1.78-2.99).
Compared with adolescents living in rural areas, those living in cities had lower odds of a positive response
regarding future parenthood (aOR = 0.50; 95% Cl 0.41-0.62), as did those living in urban-type settle-
ments (aOR = 0.56; 95% Cl 0.40-0.80). Plans to pursue university education or vocational/professional
pre-higher education were also associated with higher odds of answering «yes» compared with plans to
work abroad: aOR = 1.44 (95% Cl 1.10-1.89) and aOR = 1.53 (95% Cl 1.18-1.98), respectively.

CONCLUSIONS. The intention to have children in the future among adolescents in Chernivtsi oblast is
linked to the broader context of their lives, including migration and educational and professional plans.

© IIxpobanens I.[., I'onko H.B., I'o3ak C.B., €xizaposa O.T., CraukeBud4 T.B., 2026
© Shkrobanets I.D., Hopko N.V., Hozak S.V., Yelizarova O.T., Stankevych T.V., 2026
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LLIkpo6aHeup 1.1., fTonko H.B., lTo3ak C.B., €nizaposa O.T., CtaHkesBuu T.B.

The results underscore the feasibility of a territorially sensitive approach in public health, aimed at creating conditions in which young
people can plan their education, professional development, place of residence, and future family. The identified connections require

further verification in other regions and in longitudinal studies.

KEYWORDS: adolescents, future parenthood, intention to have children, migration intentions, educational and career plans, self-

determination theory, war.

OCJII/PKEeHHS CBifUaTh, 1110 feMorpadpiuyHa cu-

Tyarjig B VKpaiHi cboromgHi ¢opMyeThCsd mif
BILUIMBOM TPHBAJIOT0 3HIKEHHS HapO[PKyBaHOCTI,
Mirpartii, HaZIJIMIIIKOBOI CMEPTHOCTI Ta HACJIIIKiB
noBHoMacITabHoi BitiHH [1-6]. [leperymMoBH Jie-
MorpadgiuHoi KpU3u BUHUKIH Ie 10 2022 poKy
[4, 6], a BifiHa ITOCHJIMJIa HEBU3HAYEHICTh III0JI0
6e3IIeKHy, MiCIld IPOKUBAaHHS, OCBITH, 3aUHATOCTI
Ta JIOBTOCTPOKOBUX >KUTTEBUX IUIAHIB [3, 4], 110
CTBOPIOE JOTATKOBI PU3UKU /I BiATBOPEeHHS Ha-
CeJIeHHs.

V qux ymMoBax 00IpyHTOBaHI yIpaBIiHCHKI pi-
1eHHA y cdepi mreMorpapivyHoi IIOJTITHKY II0Tpe-
OYIOTH [IOCJi/PKEeHHS He JIUIE IIOTOYHUX J[eMO-
rpadiyHNX ITOKAa3HUKIB, [0 BioOpakaroTh yKe
peastizoBaHi 1107il, a ¥ yMOB, 3a IKUX GOPMY€ETHCS
opieHTarisl Ha MalbyTHE 6aTHKIBCTBO. OfHIi€H0 3
TPYIL, 1110 IIOTPeOYIOTH 0COOIUBOI yBaru B IIbOMY
KOHTEKCTI, € ITiIJIiTKH.

ITi/UTiTKOBUHM BIK € IIepiofioM IHTEHCUBHOTO GOp-
MyBaHHS Ta IIePEOCMUCIeHHS )KUTTEBUX OPi€H-
THUPIB, KOJIU YIBJIEHHS IIPO OCBITYy, IIpodeciiiny
peastisaliito, MaribyTHE MicCIle IIPOKUBaHH Ta Ci-
MeIHi poJii IHTerpyrThCd B 3aTajJIbHY KUTTEBY
TpaekTopito [7, 8]. CucTeMaTHYHI OIJIIAU U [OC-
JIJPKeHHST MOJIOAI TIOB’A3yI0Th GOpMyBaHHS Ha-
Mipy MaTH AiTel i3 coljiasibHO-AeMorpadiyHUMMU
XapaKTepUCTUKAaMH, 0COOUCTUMU I[IHHOCTAMU,
TIICUXO0JIOTIYHOI TOTOBHICTIO, TAapTHEPCHKUMU
BITHOCHMHAMH, MaTepiaTbHUMHU YMOBaMH Ta JI0C-
TYIIHICTIO MiATPUMKHU [9-14]. Tomy HaMip mMaTu
IiTer y MaliOyTHBOMY MO>KHAa PO3IJISJaTH He
JIVIIle IK OKPEMUU pellpOAyKTUBHUM HaMip, a i,
y IIUPIIIOMY TEOPETUUHOMY KOHTEKCTI, IK paHHIHN
IHIUKATOp TOrO, IKe Miclle Malib6yTHE OaTbKiB-
CTBO IIOCiZla€ B YABJIEHHI ITiJJTiTKa IIPO BJIACHE
MaMOyTHE Ta B CHCTEMi MOTO >KUTTEBUX ITiIeH i
camopieTepMiHartii [8, 15].

V 11bOMY KOHTEKCTI JIOCJIi/PKEHHS COIliaJIbHO-
ro KJiMary IIiff 4ac KpU3 MOKa3yHTh acolliartii
MiDK 3pOCTaHHSIM HEBH3HA4YeHOCTI Ta MEHII BU-
3HauYeHUMU HaMipaMH II0/I0 HapOyKeHH [iTel
[16]. st VKpaiHU 11ed KOHTEKCT JOIIOBHIOETHCS
BIIMBOM TPHBAJIOI0 BOEHHOTIO CTaHy Ha IICUXiU-
He 340poB’s MoJIoZi [17] Ta B3aeMOZiet0 eKOHO-
MiuHOI, TOJITHYHOI ¥ 0e3IIeKoBOI HeBH3HaUe-
HocTi [18].

BpaxoByrouu BUKJIafieHe, METO0 JIOCIIIPKEHHS
OyJI0 OIIHUTH HaMip HiJTiTKiB UepHiBeIIbKOI 06-
JIacTi MaTH LiTed y MabyTHHOMY Ta MOT0 acollia-
11il i3 corfiasbHO-IeMorpapiyHUMU XapaKTepPUCTH-
KaMU, MirparfiiHUMH1 ¥ OCBITHBO-IIPOdeCiNHUMU
IJITaHaMH.

MATEPIAJIN TA METOJAU

V kBiTHI 2026 pOKY IIpOBeIeHO II0IIepeyHe aHo-
HIMHe aHKeTHe OIIUTYBaHHS YYHIB BikoM 15-18
POKiB, gKi HaBYaIucsd y 3aKJjaJax 3arajbHOI ce-
penHbOI Ta PpaxoBOi mepeABUIIOI 0CBITH YepHi-
BeIlbKoi obJiacTi. 3araJbHUN 00CAT BUOIPKHU CTa-
HOBUB 2509 pecrioHieHTIB. CTaTh 3a3HaumIu 2500
Y4acHUKIB; cepex HuUX 1411 (56,4%) 6y miBua-
TaMHU.

UepHiBebKY 006J1aCTh 00paHO SIK IIPUKOPOH-
HHUU peTioH, 110 IOEIHYE MIChKI Ta CIJIbCHKI TPO-
Ma/i, XapaKTepHU3yeThCSI BUPaKeHUMHU Mirpariiii-
HUMU II0TOKaMHU Ta 3a3HAB BITHOCHO MEHIIOI
KUIBKOCTI IPAMUX PyUHYBaHb IIOPIBHAHO 3 perio-
HaMU, pOo3TallloBaHUMU OJIMK4Ye 0 30HU 60M0-
BUX [ili. Pe3ysibTaTH XapaKTepU3YIOTh OIITUTaHUX
HiJUTITKIB IIHOTO PETiOHY 1 He TIpU3HavYeHi I Ipsi-
MOI eKCTPAaIIoJIALlil Ha BCIiX IIAJIITKIB VKpaiHu.

BUKOpPHCTOBYBAJIX aBTOPCHKY 17-IIYHKTOBY
aHKeTY, Po3pobJsieHy AOCIiHUIILKOK I'PYIIOK B
Me’KaX perioHaJIbHOIO IIPOEKTY 3 BUBYEHH Jie-
Morpa¢iuHoro noreHrjiany. IlomepesHo Bepciro
aHKeTH OyJIO HiIJTaHO eKCIIEPTHOMY OIiHIOBaH-
HI0 QaxiBIIMU y chepi rpoMaiCbKOTO 370POB’S
Ta 6i0CTAaTUCTUKU 1 arlpob0BaHO y POKYC-TPYIIL.
3a pe3ysbTaTaMU eKCIIePTHOI'O OI[iHIOBAHHS Ta
$OKyC-rpyIIoBor0 06roBOpeHHT GOPMYIHOBaHHA
OKpeMUX ITYHKTIB 0yJI0O YTOUHEHO.

AHKeTa MiCTHJIa 3aKpPUTI Ta HAIIIBBIIKPUTI ITH-
TaHHA IIPO CoIliaIbHO-AieMorpadiuHi XxapaKTepuc-
TUKH, CKJIaJ 6aTbKiBCHKOI POVHY, YIBJIEHHS IIPO
MamrOyTHIO CiM’10, MirpaliiliHi HaMipH, OCBITHBO-
npodeciiiHi IJIaHU Ta 3allUTH [0 TpoMaau. CTaH-
IapTHU30BaHUX IICUXOMETPUYHUX IIIKaJ aHKeTa
He MicTHIa; Ii MpU3HauYeHHIM OyB OIIKC CaMOOITi-
HeHUX HaMipiB, IIaHiB i ouikyBaHb. OIUTYBaHHA
IIPOBOJU/IN 3 BUKOPHCTAHHAM I1allePOBUX aHKeT.

Jl13aliH NOCITipKeHHS Ta iIHCTpyMeHTapiil cXBa-
JseHo KomiteToMm 3 GioeTuxku IV «IHCTUTYT I'po-
MaJICbKOTO 310poB’d iMm. O.M. MapseeBa HAMH
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Vkpaiau» (mpoTokot Ne 3 Bix 07.10.2025). Vuacts
y mocaimKeHHi 6ysa 106poBiTbHOI0. /IJI9 HEIIOB-
HOJIITHIX YyYaCHUKIB OTPUMYyBaId iHGOPMOBaHY
3roly 6aThKiB ab0 3aKOHHUX ITPeICTaBHUKIB i
3TOAy CaMUX HiJJTiTKIiB; IIOBHOJIITHI y4aCHUKH Ha-
JlaBaJIv BJacHY iHGOpMOBaHy 3rofy. OMUTyBaHHSA
IPOBOJUIN aHOHIMHO Ta KOHQiIEHIIHO.

OCHOBHHUM pe3yIbTaToM 0yJ1a BiZIIIOBiIb Ha IIH-
TaHHA «YUu X0TiB(71a) 6 TH B MalitbyTHHOMY MAaTH
JiTei1?» i3 BapiaHTaMu «Tak», «Hi» Ta «He 3Har0».
B ommmcoBoMy aHauti3i 36epiraju BCi TPpU KaTero-
pil. /1 oniHroBaHHA GaKTOpPiB, acoliioBaHUX
13 MO3UTUBHUM HaMipoM, y JIOTICTUYHIN perpecii
BIiATIOBib «Tak» KogyBasd K 1, a Bigmosizi «Hi»
Ta «He 3Har0» — gk 0. I{ell moOKa3HUK Bifobparkae
3asgBJIEHUM Ha MOMEHT OIIUTYBaHHS HaMip, a He
pes3y/abTaT CTaHAAPTU30BAaHOT'0 BUMipIOBAHHS Jla-
TEHTHOI'0 KOHCTPYKTY MOTHUBAIIiI.

KareropiasibHi faHi TogaHo K n (%). 1 Kitto-
YOBUX 4acTOK 95% [oBipyi iHTepBa po3paxo-
BaHO MeTo/oM BisicoHa y Python 3.12. Acorriatrii
MDK KaTeropiaJbHUMHU 3SMiHHUMH OIliHIOBaJIX 3a
¥2-kputepieMm IlipcoHa, a cuIy acortiarmiit — 3a
V Kpamepa [19]. Vci craTucTryHI TeCcTH 6y IBO-
6iYHUMUY; piBeHb CTaTUCTUYHOI 3HAYYIIIOCTI CTa-
HOBUB p<0,05.

JI1d OIiHIOBaHHS He3aJIe)KHUX acolfialfii mooy-
JToBaHO 6araTo3MiHHY GiHapHY JIOTICTUYHY perpe-
CiliHY MoJes1b. /10 MOjiesIi OJHOYaCHO BKIHYUIA
CTaTh, TUII HAaCeJIEHOTO IIYHKTY, PafOH IIP0’KUBaH-
H$1, KUTBKICTE [IiTel y 6aTHKIBCHKIN POIMHI, HAMIp
3aJIMIIIUTHCS B PETioHi Ta IUIaHU IIiC/Is 3aKiHUeH-

HA IIKoJIU. [ITuTaHHA PO H6a’kaHe MiCIle IIPOKU-
BaHHS He BKJIIOYaJU 10 MOZEJIi, OCKITBKH HOTo
CTaBUJIM JIMIIEe YUaCHUKAM, sKi He IIJIaHyBaJIU
3aJIMIIIAaTHCS B PerioHi abo He BU3HAYMJIKCS IT[0/I0
II6OTO, i BOHO 6YJI0O YMOBHUM ITPOA0BKEHHIM I10-
IepesHbOro MUTaHHS.

3acToCOBAHO aHaJi3 IIOBHUX CIIOCTEpPerKeHb;
JI0 MojieJIi BKItoUeHO 2409 peClIOH/IeHTIB i3 ITIOBHU-
MU JJaHUMU 3a BCiMa BUKOPUCTaHUMU 3MiHHUMHU.
Pe3ysibTaTH IIOJAHO SIK CKOPUTOBaHI BiTHOIIIEHHS
maHciB (cBII) i3 95% qoBipuMMM iHTepBaJaMU.
3araJibHy CTaTUCTUYHY 3HAYYILiCTh MOJEJIi OITi-
HIOBAJIA 32 KPUTEPiEM BiTHOIIIEHHS IIPABAOIOi0-
HOCTeW, a 1i IT0SICHI0BAJIbHY 3[aTHICTh XapaKTepH-
3yBaJIM 3a JIOIIOMOTOI0 TIceBIo-R2 Mak-®ajeHa.
MyJIbTUKOJIIHeapHICTh OI[iHIOBaJIU 3a KoedillieH-
ToM iHQUALIT quctiepcii (VIF).

PE3VJIBTATHU TA IX OBTOBOPEHHSA

I3 2502 pecCIIoH/IeHTIB, Ki 3a3HaYM/IN TUII Hace-
JIEHOTO ITYHKTY, 1560 (62,4%) Ipo>K1UBaJIU B Cesax,
764 (30,5%) — y micTax, 178 (7,1%) — y cesmamax.
Cepen 2487 BaJIiIHUX BiAIIOBiIEN IIIOZ0 ParioOHY
1787 (71,9%) npunagaau Ha YepHiBellbKUM, 484
(19,5%) — Ha /[HicTpoBCHKHUU 1 216 (8,7%) — Ha
BIOKHUITBKUU paiioH.

Ha nuTaHHS PO HaMIip 3aJUIIUTHUCI KUTH
Yy CBOEMY perioHi BiamoBiin 2498 mijyIniTKiB: 682
(27,3%; 95% /AI 25,6-29,1) obpanu «Tak», 650
(26,0%; 95% I 24,3-27,8) — «Hi», 1166 (46,7%;
95% /11 44,7-48,6) — «He BU3HAUMBCS/He BU3HAUU-
Jlack». PO3II0/Ii/I BIATIOBiIEN BiIpi3HABCS 3a CTaT-

Tabsung 1. Mirpaniiini HaMmipu I TKIB 3a CTAaTTIO Ta TUIIOM HaceJIeHOT0 MyHKTY, n (%)

Tun HaceJIeHOro

He BuU3HauYHUBCsI/

CraThb yHKTY Taxk, n (%) Hi, n (%) He BHSHAUMIACK, N (%)
Micto 71 (24,4) 70 (24,1) 150 (51,5)
e — Cestuiie 34 (33,7) 25 (24,8) 42 (41,6)
1 Celto 243 (35,2) 142 (20,6) 305 (44,2)
Pasom 348 (32,2) 237 (21,9) 497 (45,9)
Micto 98 (20,9) 158 (33,8) 212 (45,3)
. Ceume 17 22,4) 20 (26,3) 39 (51,3)
AipyaTa Ceto 212 (24,6) 234 (27.2) 415 (48,2)
PasoM 327 (23,3) 412 (29,3) 666 (47,4)
Micto 170 (22,4) 228 (30,0) 362 (47,6)
Vest BUGIDKA Cestuiie 51 (28,7) 45 (25,3) 82 (46,1)
P Certo 458 (29,5) 377 (24,2) 720 (46,3)
Pasom 679 (27,2) 650 (26,1) 1164 (46,7)

ITpumimka. 1o TabIUIi BKIIOYEHO 2493 peCcroH/IeHTIB i3 BaifHUMU BiATIOBIIAMH 11010 THUITY HACEJIEHOTO IIYHKTY
Ta HaMipy 3a/IMIIHUTHCI B PerioHi; 6 i3 HUX He 3a3HAUYWJIM CTaTh 1 Bpax0oBaHi JIMIIle B pAfKax «Ycd BUbipkar. s
xJromtiiB x(4) = 11,93; p = 0,018; V Kpamepa = 0,074; muis giBuat x2(4) = 7,32; p = 0,120; V Kpamepa = 0,051; a5t Beiei

BUbGipku ¥2%(4) = 16,29; p = 0,003; V Kpamepa = 0,057.
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TI0 (X2(2) = 31,65; p < 0,001), ofTHaK cHJIa acorriartii
oysa ciabkor (V Kpamepa = 0,113).

[MuraHHA 1Ipo 6a’kaHe MicIle IIPOKUBAHHS aHa-
JIidyBaJIu Jiviile cepen 1816 peCIOHEHTIB, SIKi He
IJTaHYBAJIU 3aJIUIIIaTUCS B PeTiOHi abo He BU3Ha-
qyuIHcs. BastiiHy BifmoBigp Haga u 1653 oco6u:
880 (53,2%) ob6pasy MPOKUBaHHA 3a KOPJOHOM,
417 (25,2%) — B iHIIOMY perioHi Vkpainu, 356
(21,5%) — B iHIIIOMY MicTi ab0 ceJti mo6JIH3Yy.

Cepep BiATIOBifieM IIPO IPUYKWHU MOKJIHMBOTO
BUI3[ly HaWUacCTillle 3a3HavYa/l BUIIUU pPiBeHb
JKATTS Ta Kpallli MOKJIMBOCT] IIparieBjamTyBaH-
HS; piftne — 6e311eKy ¥ oCBiTy. BigkpuTi BifmoBisi
CBIYMJIM TaKOJXK IIPO MOENHAHHS KiTbKOX IIPH-
YUH, TOMY IIi JaHi MalOTh OIIMCOBUU XapaKTep.

Ha nuTaHHS Ipo IIaHU Hicasd IIKOJIH Bifl-
noBIK 2458 mimmiTKiB: 849 (34,5%) miaHyBasu
3000yTH mIpodecitiHy abo ¢axoBy IlepefBHUILY
ocBity, 700 (28,5%) — yHiBepCHUTETCHKY OCBITY,
501 (20,4%) — mpanpoBaTH 3a KOpALoHOM, 408
(16,6%) — mparroBaTH HefaeKo Binm noMmy. Pos-
TIOTijI TIJIaHIB BiAPisHABCS 3a cTaTTO (X2(3) = 62,90;
p <0,001; V Kpamepa = 0,160), 1110 BifTIoBizae ciab-
Ki acormiartii.

Ha nmutaHHs Ipo 6a>KaHHSA MaTH IiTel y MarioyT-
HbOMY BinmoButy 2491 pecrioHgeHT: 1827 (73,3%);
95% /I 71,6-75,0) o6pasm «Tak», 459 (18,4%; 95%
J117,0-20,0) — «He 3Har0», 205 (8,2%); 95% A1 7,2—
9,4) — «Hi».

Cepepn, 1819 pecIIOHIEHTIB, SIKi 0{THOYACHO Bif-
noBiK «Tak» Ha IIUTaHHA PO MaUOYTHIX AiTelr

30
25
20

14,9
154 13,9

10

|_

YacTka Bignosigewn «Hi», %

MicTo

1 3a3HaUMIN O6a)kaHy IX KUIbKiCcTh, 1180 (64,9%)
XOTiIK 6 MaTH ABOX IiTeH, 296 (16,3%) — TPHOX,
280 (15,4%) — omHy, 63 (3,5%) — YoTHUPHOX abo
6inpire. YacTku BifmoBigeit «Hi» 3a cTaTTIO ¥ TU-
II0M HacCeJIEHOT0 ITYHKTY HaBeJleHO Ha puc. 1.

V MmicTax yacTkKa BiamoBifet «Hi» craHoBuiIa
7,2% cepep, xytontiB i 13,9% cepep, 1iBYaT; y CeIU-
max — 14,9% i 17,1% BixmoBigHO; y cestax — 5,4% i
6,0%. IIupIi foBipYi iHTEepBaIU [JIs1 CEJIUIL Bi0o6-
Pa’KarwTh MEHIIY YHUCeJIbHICTh [TUX HiATPYIL.

OCBITHBO-TIPOQECITIHI TIAaHU BiIPi3HAINCT MK
KaTeropisaMH BiIIOBi/i 1110710 MaHibyTHIX TiTeH SIK
y xutomiiB (x*(6) = 19,59; p = 0,003; V Kpamepa =
= 0,096), Tak i y miBuat (x%(6) = 20,45; p = 0,002;
V Kpamepa = 0,086); cua o60x acorfiariiii 6ysa
cnabkoro (maba. 2).

OnTuMaabHUM BiKOM CTBOpPeHHH cim’i 1832 i3
2488 pecrioHzeHTIB (73,6%) BBaXkatu 23-27 POKiB;
BapiaHT «/lo 22 pokiB» obpasu 297 (11,9%). Cepen
BaJIiIHUX BiAIIOBiZiel po mpiopUTeTH ManOyT-
HBOTO ciMeHrHOro >kutTd 1511 (61,6%) cTocyBa-
JIUCSL B3aEMOPO3yMiHHs, 398 (16,2%) — oCBIiTH Ta
Kap’epy, 278 (11,3%) — maTepiaJbHOTO A06PO-
oyTy.

Jlo 6araTo3MiHHOI JIOTiICTUYHOI MOJIeJIi BKII0Ue-
HO 2409 TOBHUX CIIOCTepeKeHb; 1776 peclioHIeH-
TiB BignoBiin «Tak», 633 — «Hi» abo «He 3Haro»
(maba. 3).

ITicog ogHOYaCHOTO BpaXyBaHHA BCiX 3MiHHUX
HaMip 3aJIUIITATHCS B perioHi 6yB acollifioBaHUMN
3 BUIIIUMH IIIaHCaMU BiATIOBifi «Tak» ITOPiBHAHO

I Xnonui
[ JisuaTta

171

Cennuwe Ceno

Puc. 1. YacTKa miUTiTKIB, SKi BifIIoBiiKu «Hi» Ha TUTaHHA IPpo 6a’KaHHSI MaTH [IiTeld y Mali6yTHbOMY,
3a CTATTIO Ta TUIIOM HaCeJIeHOTO ITyHKTY

IIpumimka: TlnaHKHA IT0XU60K — 95% MoBipui iHTepBaiu BincoHa.
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Tabiung 2. OcBiTHBO-IpodeciiiHi ITaHu miAJIITKIB 3a CTaTTIO TA BigMOBiA 10
1040 6a>kaHHA MaTH JiTeH y MalOyTHEOMY, N (%)

CraTh BignmoBigb PoGora 3a VHiBepcuTeTChKa IIpodeciitna /| paxoBa PoGoTa Hea1eKo
00 FiTe  KOpAOHOM, n (%) ocBiTa, n (%) nepeABHINa OCBiTa, n (%)  Big momy, n (%)
Tak 173 (21,9) 167 (21,1) 295 (37,3) 155 (19,6)
e Hi 32 (44,4) 10 (13,9) 17 (23,6) 13 (18,1)
™ He snawo 48 (24,2) 41 (20,7) 74 (37,4) 35 (17,7)
Pasom 253 (23,9) 218 (20,6) 386 (36,4) 203 (19,2)
Tak 152 (15,1) 355 (35,3) 353 (35,1) 147 (14,6)
. Hi 35 (27,8) 42 (33,3) 32 (25,4) 17 (13,5)
JliByaTta

He 3Haro 58 (23,4) 80 (32,3) 74 (29,8) 36 (14,5)
Pasom 245 (17,7) 477 (34,5) 459 (33,2) 200 (14,5)
Ve Bubipka 498 (20,4) 695 (28,5) 845 (34,6) 403 (16,5)

ITpumimka. Jlo TabuIli BKIOUYEeHO 2441 pecrioHleHTa 3 BaJliJHUMU BiZIIIOBIIIMU 1110710 CTaTi, 6a’KaHHI MaTHU AiTel
1 IJTaHIB TS IIKOJIU. BilCOTKY 06YHCI€HO B MesKaX KOKHOIO PSaKa.

Ta6suig 3. ®aKTOpH, aconiliioBaHi 3 BiIIOBiAAI0 «Tak» IO/I0 Oa>KaHHS MaTH AiTell y MaliOyTHOMY:
6araTo3MiHHa GiHapHa JIOTiCTHYHA perpecis

IToxasHMK ITopiBHAHHS cBIII 95% A1 P
THII HaceJIeHOTO MicTo nopiBHSHO i3 cesioM 0,50 0,41-0,62 < 0,001
IIyHKTY CeJuitie IOPIBHSHO i3 cesioM 0,56 0,40-0,80 0,001
T —— YepHiBeIIbKAU ITOPIBHSAHO 3 BIDKHUITLKAM 1,21 0,87-1,70 0,262
P JHICTPOBCHKUM IOPIBHAHO 3 BIDKHUITLKUM 1,24 0,84-1,82 0,274
— oL 1 IopiBHAHO 3 4 i 6iyIbIIIe 0,79 0,57-1,12 0,184
TBKICTB AiTeH . o
Y GATBKIBCLKI# pouHi 2 IOPiBHAHO 3 4 1 OlyIbIe 0,84 0,64-1,09 0,190
3 nopiBHAHO 3 4 i 6iybITe 0,95 0,70-1,28 0,719
Hawmip 3ayAmmuTHcs Tax IIOPiBHSIHO 3 HEBU3HAYEHUMHU 2,30 1,78-2,99 < 0,001
JKUTH y CBOEMY PerioHi  Hi mopiBHSAHO 3 HeBU3HAUEHUMHU 0,91 0,73-1,13 0,405
VHiBepCUTeTChbKa 0CBiTa IOPiBHAHO -
3 POO0TOR 33 KOPZOHOM 1,44 1,10-1,89 0,008
[Inanwy micis [Tpodeciiina/paxoBa mepeBUIIA OCBIiTa .
3aKiHUeHHS IIIKOJIU IIOPIBHSHO 3 PO60TOI0 38 KOPLOHOM 1,53 1,18-1,98 0,001
Po6oTa HefjaIeko BiJi ;oMY IIOPiBHSIHO
3 po60TOI0 32 KOPJJOHOM 1,19 0,87-1,62 0,290
CraThb JliBuaTa IIOPiBHSIHO 3 XJIOMIIMUA 0,97 0,80-1,18 0,782

ITIpumimka. N = 2409; aHaJ1i3 IIOBHUX CIIOCTepesKeHb. 3ajlekHa 3MiHHa: 1 — «Tak», 0 — «Hi» abo «He 3Ha10». Yci Ha-
BeZieHi cBIIl cKOPpUTrOBaHO OZHOYACHO 3a CTaTh, TUII HACEJIEHOTO IIYHKTY, palioH, KIIbKICTh JiTel y 6aTHKIBCHKIH
POAMHI, HaMip 3a/JIUIIIUTHCSI B PerioHi Ta IUIaHU Mic/Is IIKOIU. PedpepeHTHI KaTeropii BKasaHo B IIOPiBHAHHAX. 3a-
rajgbHa Mojzenb: x2(13) = 133,10; p < 0,001; riceBmo-R? Mak-®azazneHa = 0,048. MakcumasnbHui VIF = 2,70.

3 HeBU3HaueHicTio (cBIII = 2,30; 95% I 1,78-2,99;
p < 0,001). ITopiBHSHO 3 MENIKAHIIMU CiJI HU>KYL
IIaHCH MaJId MeIlIKaHIli MicT (cBIII = 0,50; 95% /I
0,41-0,62; p < 0,001) i cesu (cBII = 0,56; 95% A1
0,40-0,80; p = 0,001).

[I1aHu 3100yTH YHIBEpCUTETCHKY 0CBiTY (cBIII =
=1,44; 95% /1 1,10-1,89; p = 0,008) abo mpodecitiny /
¢daxoBy mepeznsuiny ocsity (cBII = 1,53; 95% /I

1,18-1,98; p = 0,001) 6ysiu acorfifioBaHi 3 BUIITUMU
IIaHCaMHU BIiTIOBifi «Tak» IIOPIBHAHO 3 IJIaHAMU
IIpaIfoBaTH 3a KOPLOHOM.

JU1a cTtaTi, palioHy IPO>KWUBaHHY, KiJIBbKOCTL
IiTed y 6aThbKIBCHKIW pOAUHI, HAMipy BUIXaTH
TIOPiBHSTHO 3 HEBU3HAUYEHICTIO Ta IJIaHIB IpaIfko-
BaTU HeJlaJIeKo Bifl ;oMY OPiBHIHO 3 po60TOIO 3a
KOP/IOHOM CTaTHUCTUYHO 3HAUYIHX He3aJIeKHUX
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acorriariy He BusIBJIeHO. [IceBmo-R2 Mak-®ammeHa
ctraHoBUB 0,048, 1110 BKa3ye Ha HU3BKY IIOSICHIO-
BaJIbHY 3[JaTHICTH MOJIEJIL.

V BifKpHUTOMY IIUTaHHI IIpo Iil rpoMazy Hak-
YacTillle 3a3HavYajlu PO3BUTOK iHOPACTPYKTYpH
[UIs1 aKTUBHOT'O BiIIOYMHKY Ta 03BLLIA (30,4%),
pO3IIUpeHHsI MepeXKi 3aKJIajiiB IIpodeciiiHol Ta
¢daxoBol IepeBUI0l 0CBITH (21,0%), MiATPUMKY
MOJIOAPKHUX iHimiaTuB i crapTatmis (19,3%), pos-
BUTOK TypU3My Ta MaJjoro 6isHecy (11,2%). Opra-
Hi3aIlil0 MOJIOTI>KHHUX 3aXO0/liB BCEeYKPaiHCHKOT0O
piBHA 3asHauwau 7,1% pecrioHeHTiB.

Pifiie BifIIoBizi cToCyBasucsd JOPir, po60oumnx
MIiCIIb, OIIATH IIpalli, Cy4aCHUX TeXHOJIOTIN i pos-
BUTKY 3aKJafiB BUIIOI 0CBIiTH (2,4%), a TaK0X
Oe3rieky, MUpy ¥ 3arnobiraHHg Kopynril (1,0%).
BinmoBizi 6e3 KOHKPeTHOI IPOIIO3UIlii CTAHOBWIIN
6,5%; KOMILJIEKCHY BIATIOBifb «VYce IepesiueHe»
Hamaau 1,0%.

CTpyKTypa 3alluTiB [0 TPOMaju BipisHsIacs
3aJIe>KHO BiJT TUTIaHIB TTicsis mkosu (x2(24) = 84,53;
p < 0,001; V Kpamepa = 0,107). B ycix rpynax Hau-
YacTimuM 0yB 3alIUT Ha iIHQPaCTPYKTypy I aK-
THUBHOTO BIiZITIOYNHKY, TOJI SIK Cepejl OpieHTOBaHUX
Ha IpodecifiHy 0CBITY BiIHOCHO JacTillle 3a3Hayva-
JIA PO3IIMPEHHS MepesKi BITIOBITHUX 3aKJIa/liB.

Acorriartii cTpyKTypH 3aImuTiB i3 Bikom (x2(16) =
= 36,57; p = 0,002; V Kpamepa = 0,086) Ta yaB-
JIEHHSIM PO ONTUMAJLHUU BiK CTBOPEHHS CiM’i
(x%(24) = 50,99; p = 0,001; V Kpamepa = 0,083) TakoX
OyJId CTaTUCTUYHO 3HAUYIIIUMHU, ajie CTaOKUMHU.

V nonepedyHOMY perioHaJIbHOMY ONUTYyBaHHI
73,3% miAJIiTKiB, IKi BiAIOBiJiM Ha BiAIOBigHE
IUTaHH, 3a3HAYWUJIH, 1110 XOTUIU 6 MaTHU JiTeH y
ManbyTHbOMY. Ilelt pe3ysbTaT Bifoopakae 3asiB-
JIEHUM Ha MOMEHT OIUTyBaHHS HaMip, a He CTa-
611bHY XapaKTepPUCTHUKY 0COOUCTOCTI, MAaMOyTHIO
PEIpOAYKTUBHY ITOBEIHKY UM 6e3II0CepefHbO BU-
MipsgHy MOTHUBAIil0. [lepeBakaHHSI TO3SUTUBHUX
BIZITIOBi/IEN 3arajioM Y3ro/KyeThCs 3 pe3ysbTaTa-
MM CHCTEMaTHYHUX OIJISIIB i OC/IiHKeHb MOJIO],
SIK1 TI0Ka3yI0Th, 1110 HaMip MaTH AiTed GOopMyeThCAa
iy BILIMBOM COITiaJIbHO-leMOrpadpiuyHuX Xapak-
TEPUCTHUK, 0COOMCTUX ITIHHOCTEM, IICUXO0JIOTIUHO1
TOTOBHOCTI, IIapTHEPCHKUX BiJHOCUH, MaTepiajlb-
HUX YMOB 1 JOCTYITHOCTI IIiATpUMKH [9-14]. Bix-
MIHHOCTI y BiIli y4aCHUKIB, QOpMyII0BaHHI ITHU-
TaHb, CTPYKTYPi BUOIPOK i CyCHiIbHOMY KOHTEKCTI
He JT03BOJISIIOTH 6e3I0cepelHbO 3icTaBIATH abco-
JIFOTHI YaCTKU MiXK JOCIPKEHHSIMMU.

CtaTh He Oysia He3ae)KHO acoIllifioBaHa 3 II0-
3UTHUBHOIO BIITIOBI/IIIO I110/10 MAaUOYTHHOIO 6ATh-
KiBcTBa. Ile CBiMIUUTH, M0 IIiCJISI OJHOYACHOTO
BpaxyBaHHS TUIIy HaceJeHOTO NyHKTY, palioHy

OpO’KUBAHHS, CKJIAZy 6aThKIBCHKOI POUHHU, Mir-
paiiHuX HaMipiB Ta OCBITHBLO-IIPOQECiHUX ILIa-
HIB CTaTh He IMOSICHIOBaJIa BIMIHHOCTEH Y IITaHCaxX
IIO3UTHUBHOI BiIIIOBizi. BogHOYAC 11e He BUKJIIOUAE
MO>KJIMBUX BiIMiHHOCTEM Mi>K XJIOIISIMH U JliBUa-
TaMU y MOTHBaX, OUiKyBaHUX CIMEMHUX POJISIX,
fakaHiM KiJIBKOCTI AiTell abo yMoBax peaJisariii
HaMipy, SIKi BUKOPHUCTaHOI aHKeTOl 6e3Iiocepen-
HBO He OIliHBaucd. [lonepeHi KOCTiPKeHHS
TaKO’K II0Ka3yHoTh, 110 PEIPOAYKTUBHI HaMipHu
TOB’sI3aHi He 3 OHI€I0 COIliaIbHO-IeMOorpadiuHoI0
XapaKTEepPUCTHUKOK), a 3 IIOeJHAHHAM I[IHHICHUX,
COITiaJIbHUX 1 )KUTTEBUX YUHHHUKIB [9, 10, 14].

HaiiBupasHiIorw He3ale;KHOI0 acoIfialliero 6yB
HaMip 3aJUIIUTUCI B PETiOHi, 1110 MOYKe II0SICHIO-
BaTHUCh SIK IIIHPIITY BU3HAUYEHICTh KUTTEBUX ILJIa-
HIB, TaK i CIPUUHATY MO>KJIUBICTS IX peaJstisariii.
BusiByieHa acoriariis y3roJpKyeThCs 3 LOCIIKEeH-
HAMHU, Y IKHUX COIfiaJIbHA Ta €KOHOMiYHa HEBU-
3Ha4eHicTh OyJa IIOB’d3aHa 3 MEHII BU3Haue-
HUMU HaMipaMH¥ III0/I0 HapO/pKeHHS AiTed [16].
B ykpaiHChKOMY KOHTEKCTI II1e 10 TOBHOMACIIITab-
HOTO BTOPTHEHHSI PeNpOAyKTUBHI HaMipu ¢op-
MYBAJIMCS IIiJi BILIUBOM B3aeEMO/Iil eKOHOMIUHOI
KpU3H, IIOJITUYHOI HeCcTablIbHOCTI Ta 30pOMHO-
ro KoHQUIIKTY [18]. OTprMaHi pesyJbTaTH IIOIIU-
PIOIOTH I1e CIIOCTEPEXKEHHS Ha II/JIITKIB, I SKUX
HeBHU3HAUEeHICTh 100 MaHOYTHLOTO MIiCITd IIPO-
KUBAHHS B)Ke IIOEMTHYETHCI 3 YSIBJIEHHIMU IIPO
MambyTHIO CIMI0.

[TopiBHSHO 3 MEIIKAHITAMH CLJI, MEIIKAHIT MiCT
1 CeJIUIIT MaJIu HUOKYI IITaHCU II03UTUBHOI BifI10-
Bi[i 1110710 MaliOyTHHOTO 6aThKiBCTBA. Llel pesyiib-
TaT MOKe OYTH IIOB’SI3aHUU 13 BIIMIHHOCTSIMU
B CiMeMHUX MOJeJISIX, JIOKaJbHUX COIiaJIbHUX
HOpMaX, CTPYKTYpi 6aTbKIBCbKUX POAWH, Mirpa-
I[INHUX OYiKyBaHHAX ab0 ySBJIEHHIX IIPO MOXK-
JINBICTB IIO€JHATH CiMeliHe I ITpodeciliHe KUTTH.
CoriasbHO-IeMorpadivHi BiIMiHHOCTI B HaMipax
1I10/T0 HAPOA KEHHS [AiTel OIHMCAaHI U Y II0IepeIHIX
IocaimpKeHHIX [9, 10, 14]. IIpoTe KOHKpPETHI MeXa-
Hi3MH, 1110 OSICHIOITH BiIMIHHOCTI Mi>K TUIIaMU
HaceJIeHUX NYHKTIB y HallIiil BuOipIii, 6e3moce-
PeIHBO He BUMIiprOBaIucsd. ToMy THUII HaceJeHO-
IO IIYHKTY CJIiJT PO3IVISIIAaTH K KOHTEKCTyaJIbHY
XapaKTepUCTHKY, acoIjilioBaHy 3 HaMipoM, a He
K CAMOCTIVHY IIPUYNHY OpieHTAaIlil Ha MaiOyTHE
06aTbKIBCTBO.

[InaHu 3M06yTU YHIBEPCUTETCHKY abo mpode-
CitiHy um ¢pax0By IIepeBHIIY OCBITY OYJIH acoIliio-
BaHi 3 BUIIIUMU IIIaHCAMHU II03UTUBHOI Bif[IIOBiIi
IIOPIBHAHO 3 HAMIpPOM IIpPaIfIOBaTH 3a KOPLOHOM.
Ile¥t pe3yabTaT He CJiJ TPAKTyBaTH K IIPSIMUU
TIO3UTHUBHUU BILJIUB OCBITH Ha PENPOAyKTUBHI

10 ISSN (print) 2077-7477 o ISSN (online) 2077-7485 ¢ ENVIRONMENT & HEALTH ¢ N2 3(120) * 2026



MAMBYTHE BATBKIBCTBO Y YKUTTEBUX MJIAHAX NIOJITKIB YEPHIBELLbKOI OBJIACTI B YMOBAX BIMHN

HaMipu. OCBITHI IUTaHU MOXKYTh OYTH MapKepoM
OIJIBIII CTPYKTYPOBAHOI >KHUTTEBOI TpaeKTOpii,
TOJI SIK OpieHTallisl Ha pob0Ty 38 KOPAOHOM MOKe
IIOEHYBATUCA 3 MIrparilfiHo HeBU3HaUYeHIiCTIo,
BIIKJIaIEHHSIM CiMeMHUX IIaHiB ab0o 04iKyBaH-
HSIM TPUBAJIOTO IlepexifHoro nepioxy. Taka iHTep-
IpeTarfisl Y3TOIpKYETHCA 3 NOCTAIHKEHHIMH, SIKI
II0B’A3yI0Th HaMipH II[0/I0 HapO/pKeHHS JIiTe i3
IICUXOJIOTIYHOI TOTOBHICTIO, YKUTTEBUMHU ITiJIS-
MU, MaTepiaJbHUMH YMOBAaMH Ta OIIIHKOK MOXK-
JIMBOCTI IIOETHATH OCBITY, 3aHATICTE 1 CiMeliHe
KUTTA [9, 12, 14].

3 mo3uIliri Teopii caMmoeTepMiHaIlii 3anuTU
HiJJTITKIB 10 TpoMaj MO>KHA IHTepIIpeTyBaTU SIK
KOHTEeKCTyaJbHi YMOBH, IIOTEHIIIHO IOB’s3aHI
3 MiATPUMKOK aBTOHOMHOCTI, KOMIIETEHTHOCTI
Ta I1oB’13aHocTi [15]. OCBITHI MOXKJIMBOCTI ¥ ITifI-
TPUMKAa MOJIOAPKHUX 1HIITIaTUB MOXKYTh CIIPUATH
BIIYyTTI0O KOMIIETEHTHOCTI, MOJIOZI>KHI IIPOCTO-
PY — IIOB’$I3aHOCTI 3 TPOMAa/IOk, a MOKJIUBICTh
00MpaTH BJIAaCHY OCBITHIO, IIpodeciiiHy Ta Mirpa-
[[IHY TPAaeKTOPil0 — aBTOHOMHOCTi. OCKiJIbKHA
0a30Bi IICUXOJIOTIUHI TOTPebU 6e3mocepelHHO He
BUMIpIOBaJIHY, I IHTepIIpeTallis 3aJIuilaeTbCs Te-
OPETHUYHOI0 i HE € eMIIIPUYHUM HiITBEP/PKEHHIM
MeXaHi3MiB, Ilepei6aueHUX TEOPie caMopeTep-
MiHaIii.

OT>Xe, THUII HaCeJeHOTO IIYHKTY, Mirparjifiai
HaMipH Ta OCBITHBO-IIPOodeCiiHi IIaHU OIIHHO
PO3TJISLIaTH SIK KOHTEKCTyaJIbHI YUHHUKY, aCcolli-
MoBaHi 3 HaMipoM MaTH [iTell y MaliOyTHHOMY.
V CcTaTUCTUYHOMY PO3YMiHHI BOHU € IIPEJSUKTO-
paMu BifIIOBiZi B 6araTo3MiHHIN MOJeJIi, ajse pe-
3yJIbTaTHU He JalTh IiJcTaB Ha3UBaTH IX IpHU-
YUHHUMU JleTepMiHaHTaMu MoTHUBaIlil. Huspke
3HaueHH IIceBo-R? Mak-®aanena (0,048) mogat-
KOBO BKa3sye Ha 00Me)XKeHY II0sICHIOBaJIbHY 3/aT-
HICTh MO/JIeJIi, TOMY BUSBJIEHI acoljiamii He CJIif
BHUKOPUCTOBYBATH 1K CAMOCTIMHY OCHOBY I ITPOI-
HO3yBaHHS HaMipiB a60 06TpyHTyBaHH IIporpam
nemorpadpivHOro po3BUTKY. I[IpakTUUHe 3HAaUEHHS
pes3yJIbTaTiB II0JIATae HacaMIlepe], y BU3HaUYeHHI
HaIIPSIMIB [IJIS1 TOAAJIBIIIOTO TOCTIHKEHHSI YMOB,
y SIKHUX MOJIOZI JIFOAU IJIAHYIOTH OCBITY, PO6OTY,
MicITe IpOo>KUBAHHSA Ta MalOyTHIO CiM’10.

JlocIipKeHHSI Mae HU3KY 00MesKeHb. 3asiBJIeH]
HiUTiITKaMU HaMipyu MOKYTh 3MiHFOBaTHCS 3 BIKOM
1 He € eKBiBaJIEHTOM I10/IaJIbIIIOL PETIPOAYKTUBHOI
HoBeJiHKU. /[aHI OTPUMAaHO IIJIIXOM CaMOOITiH-
KM, a aBTOpPChbKa aHKeTa He MIiCTUJa BaJiloBa-
HOI IIKaJIX MOTHUBAIIil 0 6aTbKIiBCTBA, a JIHIIIE
OKpeMe MUTaHHS Iof0 6a’KaHHS MaTH HiTed y
MarbyTHboMy. [loepeyHnii fU3aiH He J03BOJISE
BCTaHOBUTH YaCOBY IIOCTIOBHICTh a00 IPUYUH-

HHUU XapaKTep BUIBJIEHUX 3B’SI3KiB. Pe3ysbTaT
XapaKTePHU3YIOTh PeTiOHa/IbHUN KOHTEKCT YepHi-
BeIlbKOI 06J1acTi Ta HOTPebOyIOTh IIEPEBIPKU B iH-
IIMX perioHax. 3 OWIALY Ha IIOIlepeuHuN TUu3aiil
1 HU3bKY IOSICHIOBAJIbHY 3[aTHICTH perpeciriHoi
Mogiesi MpaKTHUYHI mingxonu, copMoBaHi 3 ypa-
XYBaHHAIM BUSBJIEHUX acoIjiaIfiid, II0OTpPebyHTh
OKpPEeMOI'0 IIPOCIIEKTUBHOIO OIiHIOBaHHA. 3aCTo-
COBaHUM MifXis M0>Ke OYTH BUKOPUCTAHUH IS
YTOUHEHHs IHCTpyMeHTapilo MalOyTHLOIO 3a-
raJbHOYKPAIHCHKOTO JOCTiKEHHSI HaMipiB ITifi-
JIITKIB 1110710 MalibyTHHOTO OaThbKiBCTBA.

IMomabIr KOCTIPKEHHS TOIIJIBHO ITPOBOH-
THU B IHIIIUX PerioHax i3 IT03J0BKHIM AU3alTHOM,
iMoBipHiCHUM GOpMyBaHHIM BHOIpKU Ta BaJli-
IOBaHUMU iHCTPyMeHTaMH JJI1 BUMipIOBaHHS
PEeNpPOAYKTUBHUX HaMipiB, MOTHBaIlil, 6a30BUX
TICUXOJIOTIYHHUX II0TPe6 1 CIIpUHHATOI HeBU3Ha-
4eHOCTI. [IepCIIeKTUBHUM € TaK0X JeTaJlbHe BU-
BUEHH II0BeIHKOBUX I MOTUBAL[IMHUX IIPOQiTiB
THUX, XTO Ille He BU3HAUUBCA I1107j0 MalOYTHHOTO
0aTHKIBCTBA, y IIOPiBHSIHHI 3 TUMH, XTO BIIeBHe-
HHUU y CBOEMY BUOOPIi, OCKUIBKU ITi TPYIIH IOTEH-
IIAHO Bif06pa’karTh PisHI KUTTEBI MO3HUIIIL Ta
MO>KYTh IIOTPeOYBaTH Pi3HUX HiXO0/iB Y TPOMAa/I-
CbKOMY 310POB’I.

BHCHOBKH

1. [To3aUTUBHUU HaMip 1010 MalOyYTHHOTO
b6aThKiBCTBa 3a3Ha4YWIX 73,3% mifsiTkiB YepHi-
BeIbKoi 06J1acTi (95% /1 71,6-75,0); cepen TUX, XTO
BU3HA4YUB 0a’KaHy KiJIbKICTh JiTel, 64,9% obpaau
IBOX TiTEH.

2. HarliBupasHillle 3 IIOSUTUBHOK BiAIIOBII/II0
OyB acoIlifiOBaHUM HaMip 3aJIUIITUTUCSA B PETiOHI
(cBII = 2,30; 95% A1 1,78-2,99). IIopiBHSAHO 3 MeIll-
KaHISIMHU CiJI HYDKYI ITaHCH BifTIOBIfL «TaK» MaIu
MmemkaHI mict (cBII = 0,50; 95% AI 0,41-0,62)
i cemur (cBIO = 0,56; 95% AT 0,40-0,80), Tomi K
CTaTh He3aJIe)KHOI acoliallil He IIPOAeMOHCTPY-
BaJsa (cBII = 0,97; 95% AI 0,80-1,18). BugBJieHi
3B’3KH HE € J0Ka30M IPUYNHHUX ePeKTiB.

3. HeBU3HAUeHICTh I10/I0 IOAAJIBIIIOT0 MiCIIsd
PO’KMBaHHS OyJla IIONTUPEeH0I0: 46,7% MiTiTKiB
IIle He BU3HAYWJINCY, a Cepel TUX, XTO He ILja-
HYBaB 3aJIMIIaTHUCS B perioHi abo He maB cdop-
MOBaHOIO0 IUIaHy, 53,2% o6pasu OpoKUBaHHSA 3a
KOP/IOHOM.

4. HamigacTiIi 3aliuTH 10 TpoMaJ, CTOCYBaJIKC
aKTUBHOTO BiIIOYWHKY ¥ 103BLyLIA (30,4%), IIpO-
¢ecitiHoi ocBiTH (21,0%) Ta MATPUMKU MOJIOIIK-
HUX iHiniaTuB i cTapTaris (19,3%). I1i qaHi Xapak-
TEPU3YIOTh IPIOPUTETH OIIUTAHUX 1 MOXKYTH OYTH
BpaxoBaHi IIi yac $opMyBaHHA riroTes Ta ILIa-
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HyBaHHS IIOJAJIbIINX pPeTiOHAJTbHUX 0CIIKEHb,
aJte caMmi I1o cobi He € TOCTaTHBOIO MHiZICTaBOO /IS
OOTpYHTYBaHHS IIPOTpaM JeMOorpadpidyHOTO po3-
BUTKY.

5. Hamip momo Mart6yTHHOTO 6aTHKIBCTBA Y
HiUIiTKIB YepHiBelbKoI 06J1aCTi IIOB’I3aHUM 13
IITUPIITUM KOHTEKCTOM IXHIX )KUTTEBUX, MiTpalliii-
HUX Ta OCBITHBLO-IIPO¢eCiMHUX IJIaHiB. OTpUMaHI
pe3yabTaTH MiAKPECTIOITh AOIJIBHICTh TepH-
TOpiaJIbHO YYTJIUBOTO ITiIX0y Y TPOMaZiCbKOMY
3I0POB’l, CIIPIMOBAHOI0 Ha CTBOPEHHS YMOB, Y
SIKUX MOJIOZi JIFOAY MOXKYTh IIaHYBaTH OCBITY,
npodeciiiHy peaJstisallito, Miclle IIpO>KUBAaHHS Ta
MalOyTHIO CiM’10. BUsIBJIEH] 3B’I3KU IIOTPEOYIOTH
OoIaJIbIIIOI IepeBipKHU B IHINIUX perioHax i y mo-
3[0BYKHIX JOCIIPKEHHSIX.
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BURNOUT RISK AMONG ANESTHESIOLOGISTS AND INTENSIVE CARE
PHYSICIANS IN UKRAINE UNDER WARTIME CONDITIONS

Zavgorodnii 1.1, Mental health of anesthesiologists and intensive care physicians remains an important public health concern
Litovchenko 0.2, as this professional group is particularly susceptible to burnout due to the extreme emotional demands.
Stukalkina D.2 THE OBJECTIVE of this study was to assess the impact of wartime working conditions on the risk of occu-
’2 pational burnout syndrome among anesthesiologists and intensive care physicians in Ukraine in 2023
Sushchenko E.?, compared to the pre-war period in 2021.
Shenher A2, MATERIALS AND METHODS. A total of 115 physicians from Kharkiv participated in a voluntary, anonymous
Kapustnyk V.2, paper-based survey. Seventy-three participated in 2021 during the pandemic, and 42 participated in 2023
Thielmann B.3, during active hostilities. Burnout risk was assessed using the Maslach Burnout Inventory — General Survey

(MBI-GS), which encompasses three dimensions: Emotional Exhaustion (EE), Cynicism (CY), and Profes-
sional Efficacy (PE). Burnout risk was classified according to Kalimo et al. (2003). The Mann-Whitney U
test (p < 0.05) was used to test for statistical significance between cohorts.

Boeckelmann |.3

" Private Establishment

of Higher Education RESULTS. The percentage of physicians experiencing high levels of emotional exhaustion increased from
«University of Medicine 21.9% in 2021 to 28.6% in 2023. The proportion reporting high cynicism rose from 39.7% to 47.6%. In
and Social Sciences», contrast, the proportion of physicians reporting high reduction in professional efficacy decreased sig-
Kharkiv, Ukraine nificantly, dropping from 49.3% in 2021 to 16.7% in 2023 (p < 0.002). The overall burnout risk (Kalimo
2Kharkiv National Medical classification) increased from 2.7% in 2021 to 4.8% in 2023 (p = 0.060).
University, CONCLUSIONS. Wartime conditions have been linked with increased emotional exhaustion and cynicism
Kharkiv, Ukraine among anesthesiologists in Ukraine. Paradoxically, their perceived professional efficacy has improved, likely
3Department of Occupational reflecting heightened professional motivation, collective solidarity, and adaptive resilience in response to
Medicine, Medical Faculty, wartime stress. The findings underscore the urgent need for systematic psychological support programs
Otto-von-Guericke University for this vulnerable professional group.
Magdeburg, Magdeburg, KEYWORDS: burnout syndrome; occupational stress; anesthesiologists; wartime; MBI-GS; professional
Germany efficacy.

PU3HUK BUTOPAHHS CEPE/l AHECTE3IOJIOI'TIB TA JIIKAPIB
IHTEHCHBHOI TEPAIIII B YKPAIHI B YMOBAX BOEHHOTI'O YACY
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INTRODUCTION

Mental health disorders, including burnout syn-
drome, are among the most prevalent occupational
health problems affecting healthcare professio-
nals worldwide [1, 2]. Anesthesiologists and inten-
sive care physicians are particularly vulnerable
to burnout due to the nature of their work, which
includes continuous exposure to life-threatening
emergencies, a high cognitive load, and the im-
mense responsibility for patient outcomes [3, 4].
International studies report burnout prevalence
rates ranging from 2.7% to 67% among this profes-
sional group [5-7].

Burnout is a work-related syndrome resulting
from prolonged exposure to occupational stress. It
is typically characterized by emotional exhaustion,
emotional distancing or depersonalization, and a
reduced sense of professional efficacy [8], particu-
larly in professions involving intensive interper-
sonal interactions. Emerging evidence suggests that
physician burnout is closely associated with de-
pression, anxiety, and suicidal ideation, reflecting
the substantial psychological burden of chronic oc-
cupational stress [9]. Given these potentially severe
consequences for both healthcare professionals
and patient care, the identification of factors con-
tributing to burnout is of particular importance, es-
pecially in settings characterized by extraordinary
stressors such as pandemics or armed conflicts.
Such environments may exacerbate existing occu-
pational demands through prolonged uncertainty,
increased workload, resource limitations, disrupted
work-life balance, and continuous exposure to
critically ill or injured patients [9]. Furthermore,
healthcare professionals working in crisis settings
frequently encounter moral and ethical challenges
that may contribute to psychological distress and
burnout [10]. Continuous exposure to war-related
threats and traumatic events has also been shown
to negatively affect professional quality of life and
increase the risk of burnout among healthcare
workers [11].

During the COVID-19 pandemic, healthcare
workers around the world experienced extraor-
dinary physical and psychological burdens, re-
sulting in a significant decline in mental health
indicators [4]. Ukraine, which was already heavily
affected by the pandemic, faced an additional and
unprecedented challenge when Russian military
invaded the country on a large scale in February
2022. Kharkiv, a city located near the front line,
became one of the most severely affected regions.
Physicians continued to work under conditions of
constant artillery fire, personnel shortages, and

prolonged working hours regulated under martial
law. In their scoping review, Jarrassier et al. iden-
tified the many challenges that anesthesiologists
and intensive care physicians have faced during
the war in Ukraine. These include shortages of
resources, mass casualty situations, long working
hours and repeated exposure to severely injured
patients [12].

While the international literature on disaster
medicine and crisis response increasingly recog-
nizes the psychological toll on medical personnel,
studies specifically addressing burnout specifically
among Ukrainian anesthesiologists under war-
time conditions are scarce. The first assessment of
this cohort, conducted in March 2021 during the
COVID-19 pandemic, revealed that 74% of respon-
dents exhibited some burnout symptoms and 2.7%
met the criteria for high burnout risk [4].

There is no longitudinal data comparing burn-
out before and during the war. The aim of this
study was to assess the burnout risk among anes-
thesiologists and intensive care physicians in Khar-
kiv, Ukraine during active wartime in 2023, and to
compare these findings with baseline data from
2021 obtained during the COVID-19 pandemic.
Kharkiv is the second-largest city in Ukraine and
represents a unique setting because of its proxi-
mity to the frontline and its continuous exposure
to military attacks throughout the study period.
We hypothesized that levels of burnout would be
significantly higher in 2023 than in the 2021 assess-
ment conducted during the pandemic.

At the time of the 2023 survey, working condi-
tions in Kharkiv had significantly deteriorated due
to the city and surrounding region being under
heavy shelling. According to Ukrainian martial law
(Law No. 2136-IX of 15 March 2022), weekly work-
ing hours could be extended up to 60 hours.

The objective of this study was to assess the
impact of wartime working conditions on the risk
of occupational burnout syndrome among anesthe-
siologists and intensive care physicians in Ukraine
in 2023 compared to the pre-war period in 2021.

MATERIALS AND METHODS

This cross-sectional study included 115 anes-
thesiologists and intensive care physicians from
Kharkiv, Ukraine. Of these, 73 were surveyed in
March 2021 during the COVID-19 pandemic and
42 were surveyed in 2023 during active hostili-
ties. The 2021 and 2023 samples are independent,
with different respondents participating in each
survey. All participants were actively working in
anesthesiology and intensive care during their re-
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spective survey periods. The age of respondents
ranged from 23 to 78 years in 2021 and from 23
to 80 years in 2023. Participation was voluntary
and anonymous, and the surveys were adminis-
tered in a paper-based format. It should be noted
that, in Ukraine, anesthesiologists are specialists in
both anesthesiology and intensive care medicine.
The study was conducted in accordance with the
ethical principles of the Declaration of Helsinki and
approved by the Bioethics and Ethics Committee
of Kharkiv National Medical University (Protocol
No. 1, September 20, 2022). Informed consent was
obtained from all participants.

Instrument. Burnout risk was assessed using
the Maslach Burnout Inventory — General Survey
(MBI-GS) [8, 13], a 16-item, validated questionnaire
that measures burnout across three dimensions:

1) Emotional Exhaustion (EE),

2) Cynicism / Depersonalisation (CY),

3) Professional Efficacy (PE).

The severity thresholds for each MBI-GS dimen-
sion are presented in Table 1.

Table 1. MBI-GS dimension severity thresholds

Burnout Dimension Low Moderate High
Emotional

Exhaustion (EE) <2.00 2.01-3.19 >3.20
Cynicism (CY) <1.00 1.01-2.19 >2.20
Professional

Efficacy (PE) <4.00 4.01-499 >5.00

Note: For PE, a high score reflects preserved professional
efficacy, while a low score indicates reduction.

Overall burnout risk was classified according to
Kalimo et al. (2003) [14], based on the MBI-GS total
score (Table 2).

Table 2. Burnout risk classification
according to Kalimo et al. (2003)

Total Score  Classification = Symptom Frequency
0-1.49 No burnout A fg‘/;;;rrnes
3.5-6.00 Burnout risk Several times

a week or daily

Statistical analysis. Data were analysed us-
ing SPSS Statistics (version 26.0, IBM, New York,
USA). Descriptive statistics were calculated for all
variables. Differences between the 2021 and 2023
cohorts were assessed using the Mann-Whitney

U test, since the samples were different. A signifi-
cance level of p < 0.05 was applied.

RESULTS AND DISCUSSION

The mean age of the participants was 39.5 +
+ 1.29 years. According to calculations, physicians’
average actual monthly workload amounted to
206.5 hours in 2021 and 204.9 hours in 2023. This
exceeded the standard working time balance of
166.8 hours per month, which is equivalent to 38.5
hours per week for a full-time anesthesiologist
(intensivist) in Ukraine.

Table 3 shows the mean differences in the burn-
out dimensions between the 2021 and 2023 sam-
ples. Analysis of the burnout dimensions across
the two samples revealed significant differences
in professional efficacy (p = 0.001).

Table 3. Severity of burnout dimensions

2021 (n = 73) 2023 (n = 42)
MBI MW = SD [Points] Pmann-
Median (Min-Max) Whitney
[95% CI]
. 2,19+ 1,42 | 234+1,44
gﬁgggggb 2,0 (0,0-5,8) 2,2 (0,0-5,0) 0,589
[1,86-2,53] | [1,92-2,80]
1,81+124 1,87+1,28
Cynicism 2,0 (0,0-6,00 1,8 (0,0-4,6) 0,784
[1,56-2,12]  [1,5-2,27]
. 3,71+1,91 | 5,05+1,17
Prgggfg;gnal 41 (016-6,0) 5,5 (1,0-6,0) 0,001
y [3,29-4,15] = [4,67-5,37]
2,10+0,88 1,78 + 1,02
Mgifr‘gal 2.3(0,18-4,12) 1.7 (0,0-3,68) 0,100
[1,91-2,31]  [1,48-2,10]

Notes: * p <0.01.

The distribution of MBI-GS dimension severity
levels for the 2021 and 2023 cohorts is presented
in Fig. 1.

Emotional Exhaustion. The proportion of phy-
sicians experiencing high levels of emotional ex-
haustion increased from 21.9% in 2021 to 28.6%
in 2023. The proportion of people experiencing
moderate emotional exhaustion was 26.0% in 2021,
falling to 23.8% in 2023.

Cynicism. High levels of cynicism were observed
in 39.7% of respondents in 2021, increasing to
47.6% in 2023. The proportion with moderate cyni-
cism was 26.0% in 2021 and 16.7% in 2023.

Professional Efficacy. In 2021, a high degree of
reduced professional efficacy (low PE scores) was
reported by 49.3% of physicians. This proportion
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Fig. 1. MBI-GS Results: Distribution of burnout dimen-

sion severity among anesthesiologists and intensive

care physicians in Ukraine, 2021 and 2023. EE = Emo-

tional Exhaustion; CY = Cynicism / Depersonalisation;
PE = Professional Efficacy

decreased markedly to 16.7% in 2023, a difference
that was statistically significant (p < 0.002). The
proportion of physicians with high professional
efficacy scores (> 5.00) increased from 39.7% in
2021 to 61.9% in 2023.

Overall burnout risk (Kalimo classification). Ana-
lysis of the total burnout score across the two samp-
les showed no significant differences (p = 0.100).
The values fell within the «some burnout symp-
toms» range (Table 3).

The proportion of physicians classified as being
at risk of burnout (with a total score of at least 3.5)
was 2.7% in 2021 and 4.8% in 2023 (p = 0.060). The
majority of participants in both cohorts fell into the
"some burnout symptoms" category: 74.0% in 2021
and 69.0% in 2023 (Fig. 2).

2.7%

4.8%

High Burton Risk

T T T l
0 13 25 3.8 50 %

[ 20217 [ 2023 *p<0.060

Fig. 2. Burnout risk according to Kalimo et al. (2003)
among anesthesiologists and intensive care physicians
in Ukraine, 2021 and 2023

This study examined the risk of burnout among
anesthesiologists and intensive care physicians in
Kharkiv, Ukraine, during active wartime condi-
tions, and compared the findings with data col-
lected during the 2021 wave of the COVID-19 pan-
demic. The results partly confirmed our hypothesis
that levels of burnout would be significantly higher
in 2023 than in the assessment conducted in 2021
during the COVID-19 pandemic. Although emo-
tional exhaustion and cynicism increased during
the war, indicating a growing psychological bur-
den, the overall risk of burnout did not increase
significantly. Furthermore, perceived professional
efficacy improved considerably.

The results of the present study demonstrate
that wartime conditions in Ukraine are associated
with an overall deterioration in the key burnout
indicators among anesthesiologists and intensive
care physicians. The observed increase in emo-
tional exhaustion and cynicism is consistent with
previous research conducted among healthcare
professionals working in wartime and crisis condi-
tions. For instance, Loskutov et al. reported a high
prevalence of burnout symptoms among Ukrainian
anesthesiologists during the ongoing war, empha-
sizing emotional exhaustion as a significant issue
[15].

Emotional exhaustion and cynicism are con-
sidered the core dimensions of burnout, being sen-
sitive indicators of psychological distress in health-
care workers [3, 15]. The increase observed in our
2023 cohort is also consistent with findings from
studies conducted in disaster-affected settings and
among military medical personnel, as sustained
exposure to crisis conditions has been found to be
significantly associated with increased emotional
exhaustion [12, 16].

One of the structural factors that contributes to
psychological stress during wartime is an increase
of working hours. Under Ukrainian martial law
(Law No. 2136-IX of 15 March 2022), the maximum
weekly working hours are 60. Consistent interna-
tional evidence consistently shows that working
more than 40 hours per week is a reliable risk
factor for burnout among medical personnel [11,
12]. The results of our survey show that the aver-
age actual number of working hours per month
was 206.5 hours in 2021 and 204.9 hours in 2023,
which exceeds the standard workweek of 38.5
hours for a full-time anesthesiologist (resuscita-
tor) in Ukraine.

The most striking finding of this study is the
paradoxical improvement in perceived profes-
sional efficacy between 2021 and 2023, despite an
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increase in emotional exhaustion and cynicism
being observed during this period. The proportion
of physicians reporting high professional efficacy
increased from 39.7% to 61.9%, while the propor-
tion reporting reduced efficacy fell from 49.3% to
16.7% (p < 0.002).

These results suggest an intricate pattern in
which mounting occupational strain coexists with
adaptive psychological mechanisms that could
temporarily shield against the onset of complete
burnout. These findings suggest a complex pattern
in which an increased level of occupational strain
coexists with adaptive resilience processes and a
sense of professional purpose that remains intact.
This combination has the potential to mitigate the
progression to full burnout, even when an indi-
vidual is exposed to severe stressors on an ongoing
basis [11, 17].

Wartime conditions may intensify the existen-
tial significance of medical work. The direct de-
pendence of wounded soldiers’ and civilians’ lives
on the physicians’ professional performance of
physicians creates a powerful intrinsic motiva-
tor. Research in crisis psychology suggests that a
sense of social significance can offset emotional
exhaustion and preserve subjective professional
competence [11].

Second, collective solidarity and professional
identity may serve as protective resources. In the
face of a shared threat, anesthesiologists may ex-
perience increased team cohesion, which reinfor-
ces professional role identification and adaptive
coping. Studies confirm that high team cohesion
among healthcare professionals in crisis settings
contributes to preserving professional identity
and a sense of meaningful contribution [18]. For
Ukrainian physicians, this effect is likely amplified
by their awareness of being part of the national
defense effort.

Prolonged exposure to stress can lead to the
development of adaptive resilience, which can
mitigate the negative effects of stress on subjec-
tive performance. According to the international
literature, strategies such as peer support, access
to psychological services, and intrinsic motivation
are key factors to maintaining self-perception of
performance during crises [19].

The relatively low overall burnout prevalence
of 4.8% in 2023, compared to the increase ex-
pected from rising exhaustion and cynicism, can
also be attributed to these adaptive psychological
mechanisms. This pattern of «paradoxical func-
tioning» under extreme conditions has been de-
scribed in previous studies of crisis medicine and

is common among highly motivated professional
groups [12].

Despite this resilience, the trends are concern-
ing. If sustained, the progressive increase in emo-
tional exhaustion and cynicism poses a risk of
cumulative deterioration that may eventually over-
whelm adaptive capacity. Jarrassier et al. (2024)
emphasize the importance of timely psychological
support and workload optimization to prevent long-
term health consequences in anesthesia services
in conflict settings [12]. Similarly, the American
Society of Anesthesiologists similarly emphasizes
that professional burnout should be addressed
as a complex challenge requiring both individual
psychological interventions and systematic review
of organizational working conditions [20].

CONCLUSIONS

Wartime conditions in Ukraine are associated
with increased emotional exhaustion and cynicism
among anesthesiologists and intensive care physi-
cians. However, perceived professional efficacy
has paradoxically improved. This finding may be
explained by heightened intrinsic motivation, col-
lective solidarity, and adaptive resilience under
extreme conditions.

The overall burnout risk is relatively low but
rising. These findings highlight the urgent need
to develop and implement comprehensive men-
tal health support programs for this professional
group. These programs should include behavioral
(individual psychological interventions) and struc-
tural (organizational) prevention strategies.

Further research is needed to monitor burnout
trajectories and identify the most relevant risk and
protective factors for wartime medical practice
in Ukraine. This research should include larger
samples and a longitudinal design.
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B VKPATHI V 2023-2024 POKAX

META focnigKeHHs — BCTAHOBMEHHS YyTNWUBOCTI A0 aHTMOIOTUKIB 30YAHMKIB iH(DEKLiA, NOB’A3aHNX 3
HafaHHAM MeAuYHOi Jonomoru, ski Buaineni B Ykpaidi y 2023-2024 pokax.

MATEPIANN TA METOJW. |neHTncDiKawis MiKpoopraHiamis Ta Yy TAMBICTb 10 aHTUMIKPOOHKX npenaparis 6yna
npoBeJieHa 3a JoNoMorow MikpobionorivHux aHanisatopis VITEK 2 Compact ta MALDI Biotyper Sirius.

PE3YJIbTATW. BuaHayeHa YyTAMBICTb [0 aHTUOIOTUKIB 36YAHUKIB iHPEKLIN, NOB’A3aHUX 3 HAAAHHAM
MeuYHOT Aonomoru, aki BuaineHi B Ykpaini y 2023-2024 pokax. Cepefi AOCNIKEHNX NONIPE3NCTEHTHMX
KynbTyp, fK i B 2023 poui TaKoX JOMiHyBanu rpaMHeratuBHi Mikpoopranismu — 87,7%, rpamno3nTusHi —
12,3%. HaiiyacTiwe Buainannce wramu 6aktepin K. pneumoniae, A.baumannii Ta P.aeruginos. LLUtamn
K. pneumoniae, P.aeruginosa, A.baumannii BASBUINCb HEYYTANBUMMI [0 6iNbLIOCTI aHTUMIKPOOHUX npe-
napartis. AHani3 pesynbraTiB BU3HA4Y€HHA YyTNNUBOCTI BUAINEHNX LWITAMiB 40 aHTUMIKPOGHUX npenaparis
MOKa3as iX BapiabinbHiCTb Ta HEOOXIAHICTb BU3HAYEHHS aHTUBIOTUKOYYTANBOCTI AN KOXXHOTO BUAINEHOM0
eTiONOriYHOro 36yAHMKA.

BWUCHOBKMW. 1. BuaHadeHa 4yTnuBicTb A0 aHTUBIOTUKIB 30YAHNKIB iHGDEKLIil, NOB’A3aHNX 3 HAAHHAM Me-
NUYHOT nonomoru, ski BugineHi B Ykpaiti y 2023-2024 pokax. 2. Cepea A0CNIIKEHUX NOMiPe3NCTEHTHNX
KynbTyp AOMiHYBanu rpaMHeratuBHi MikpoopraHiamm — 87,7%, rpamno3ntueri — 12,3%. Hanbinbwa
KinbKicTb LUTamiB 6aktepiit K. pneumoniae, A. baumannii Ta P. aeruginosa 6ynn BWUAINeHi 3 yCix BUAIB
6ionoriyHoro matepiany. 3. LUtamu K. pneumoniae, P. aeruginosa, A. baumannii BUSBUNINCb HEYYTANBUMMU
[0 6inbLLOCTi AOCIAKYBAHUX aHTUMIKPOOHMX npenapartis. 4. AHania peaynsTaTis BU3HAYEHHS Yy TANBOCTI
BUAiINEHUX WTaMiB 0 aHTUMIKPOOHMX Npenapartis Nokasas, L0 ANA NiKyBaHHA 3aXBOPHOBAHb BUKITNKAHUX
Y YMOBHO-NATOreHHMMM 30yAHUKAMK, AOLINbHO 6YN0 3aCTOCOBYBATW: ANs K. pneumoniae — KONICTUH;
ans E. coli — Tanreynknin Ta KonictuH; ang P. aeruginosa — KONiCTUH; ana A. baumannii — KORiCTWH;
ana S. aureus — Tireunknid, NiHe3onif, BAaHKOMiLWH, TeAKONAaHIH, Py3naoBy KucnoTy; ans E. faecium —
Tireunkniv Ta niesonia; ansa E. faecalis — amniuuni, TireUNMKNiH, NiHe301i, BAHKOMILMH, TeiKONNaHIH.
5. OTpumaHi pesynbTaTit Y4yTAMBOCTI BUAINEHNX LUTAMIB O aHTUMIKPOOHUX NpenapatiB nokasas ix Ba-
piabifNibHICTb Ta HEOOXILHICTb BU3HAYEHHA aHTUOIOTMKOrpaM ANf KOXHOrO BUAINEHOr0 eTionoriyHoro
30yaHuKa.

KINHYO0BI CNOBA: iHghekuii, nos’a3aHi 3 HagaHHAM MEAUYHOI OMOMOri, yMOBHO-NATOreHHi 6aKTepii,
6ionoridHnii marepiasn, aHTUBIOTUKN.

ANALYSIS OF SENSITIVENESS TO ANTIBIOTICS
OF THE INFECTIONS ASSOCIATED WITH THE PROVISION
OF MEDICALCARE, DISTINGUISHED IN UKRAINE IN 2023-2024
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OBJECTIVE. The objective of work was to analyze the antibiotic sensitivity of pathogens of infections as-
sociated with the provision of medical care, which were isolated in Ukraine in 2023-2024.

MATERIALS AND METHODS. Identification of microorganisms and sensitiveness to antimicrobial preparations
was conducted by means of microbiological analyzers of VITEK 2 Compact and MALDI Biotyper Sirius.

RESULTS. Certain sensitiveness to the antibiotics of causative agents of the of infections associated with
the provision of medical care, that is distinguished in Ukraine in 2023 and in 2024. Among investigational
cultures, as well as in 2023 gramnegative microorganisms prevailed also — 87,7%, grampositive —
12,3%. Mostly distinguished strains of bacteria of K. pneumoniae, A. baumannii and P. aeruginos. Distin-
guished strains of K. pneumoniae, P. aeruginosa, A. baumannii appeared insensitive to the most studied
antimicrobial preparations. The analysis of results of determination of sensitiveness of the distinguished
strains to antimicrobial preparations showed their variability and necessity of determination of antibiotics
sensitiveness for each distinguished etiologic.

CONCLUSIONS. 1. Certain sensitiveness to the antibiotics of causative agents of the infections of infec-
tions associated with the provision of medical care, that is distinguished in Ukraine in 2023 and in 2024.
2. Gramnegative microorganisms prevailed among investigational cultures — 87,7%, grampositive is a
12,3%. All of strains of bacteria of K. pneumoniae, A. baumannii and P. aeruginosa were abstracted from
all types of biological material. 3. Distinguished strains of K. pneumoniae, P. aeruginosa, A. baumannii
appeared insensitive to the most studied antimicrobial preparations. 4. The results of determination of sen-
sitiveness of the distinguished strains to antimicrobial preparations showed, that for treatment of diseases
caused by conditionally — pathogenic causative agents, it was expedient to apply: for K. pneumoniae —

© Cypmamesa O.B., ImymikeBuy T.I., C6oeBa A.M., Pocaga M.O., Mosigare1s O.B., ITosbka 0.0., 2026
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kolistin; for E. coli — taigeciklin, kolistin; for P. aeruginosa — kolistin, for A. baumannii — kolistin; for S. aureus — taigeciklin, linezolid,
vankomicin, teikoplanin, fuzidovacid; for E. faecium — tigeciklin, linezolid; for E. faecalis — ampicilin, tigeciklin, linezolid, vankomicin,
teikoplanin. 8. The got results of sensitiveness of the distinguished strains to antimicrobial preparations showed their variability and
necessity of determination of antibiotic sensitivity for every distinguished etiologic causative agent.

KEYWORDS: infections associated with the provision of medical care, conditionally — pathogenic bacteria, biological material,

antibiotics.

Hi,quueHa CTIMKICTh 6aKTepiaTbHUX 30yIHU-
KiB 10 IIPOTUMIKpPOOHUX ITpernapariB SIBJISIE
co0010 3HAaYHY 3arpo3y AJIs OXOPOHU 3[0pPOB’S,
OCKIJIbKU BOHa 3HIKYe e)eKTHUBHICTh aHTHOiO-
THUKIB Ta IHIIUX IPOTUMIKPOOHUX Ipernaparis,
POOUTH KOHTPOJIB 3a iHQEKITiISIMH CKJIaJHUM abo
MarbKe HEMOJK/IMBUM Ta Hapaskae Ha HebesIIeKy,
HiIpUBalUYM 3yCUJJIA B JIIKYBaHHI IIOIIUPEHUX
iHQeKITii. B pesyabTaTi CIIOCTEPIraeThCAa rocTpa
mpobJsieMa 3 06Me)KeHHSIM HasIBHUX Y I1eH Jac Te-
paneBTUYHUX MOXKJIUBOCTEH, IIPU3BOLUTE [0
3POCTaHHS 3aXBOPOBAHOCTI Ta CMEPTHOCTI, 361/1b-
IIEHHS TPUBAJIOCTI JIIKyBaHHS Ta BUIIIUX BUTPAT
Ha TroCIIiTasi3allito, 110 CTaBUTh IIifi CYMHIB edek-
THUBHICTh Cy4aCHUX MeJUYHUX IIPAKTUK, IKi CTa-
HYTH Iy’Ke PU3UKOBAaHUMHU Uepe3 MOIIHUPEH] iH-
dexrii.

JlJ1s1 60pOTHOMU 3 I1i€r0 3arPO30I0 37,0POB’I0 JIK0-
IUHU Ba>KJIMBO MaTU PO3yMiHHS IIPUYMH, HACJIi/I-
KiB, @ TaKO’K ITOTEHI[IMHUX CTPaTeTiii KOHTPOJII0
Ta IPOoQLIAKTUKH 3a iIHQEKITIMHUMU ITaTOTeHaMU.
BUHUKHEHHS CTiKOCTI 0 TPOTUMIKPOOHUX IIpe-
mapariB € IPUPOAHUM SBUIIEM, IIPOTE CEJIEKITis
CTIMKOCTI 10 HUX 3yMOBJIeHA JeKiJibKoMa GpaKTo-
paMu: HagMipHe Ta HellpaBUJIbHE BUKOPUCTaHHS
TaKUX IIperaparTiB, 00MeXeHUH TOCTYI [0 SKic-
HUX MeIUYHUX Ta [NIaTHOCTUYHUX II0CJIYT, HeLlo-
CTaTHI 3aX0AU IPOQIIaKTUKU Ta KOHTPOJIO 3a
THiWHO-3anaJIbHUMU iHeKIiaMu [1-3].

3rigHo 3 pesyabraTamMu 3BiTy BOO3 (2025 p.),
Vkpaina y 2023 p. ripoaHaJtisyBaja 1897 BUIIaiKiB
6akTepiaJbHUX iHQeKIin. [Ipu iHpeKITigX crcTe-
MH KpPOBOO0bOITy pesucTeHTHICTE E. coli o riedasto-
CIIOPHHIB TPeTHOT0 IIOKOJIIHHSA CTaHOBMIIA 48,5%,
Tofl SIK 1 K. pneumoniae 11eM TIOKa3HUK JI0CATaB
57,9%. Ocob6JIMBO HEIIOKOITh HaJI3BUYAMHO BHCO-
KUU piBeHb PE3UCTEHTHOCTI 70 KapballeHeMiB
K. pneumoniae — 87,5% (84,9-89,9), 1110 € ogHUM
i3 HaMBUIIMX II0KA3HUKIB cepef KpaiH-y4aCcHUIb
GLASS [4].

Oco6/IMBOI TOCTPOTH Ta aKTyaJIbHOCTI HabyBae
aHTUMIKpPOOHA Pe3UCTeHTHICTh ¥ Cy4YacHUX 30poii-
HUU KoHOUTiKTax [4-7]. B Vkpaiui 3 2014 o 2020
PiK y BiiCbKOBUX IIIIUTAIAX OYIU 3apeecTpOBaHi
BHUII TOKa3HUKU CTIMKOCTI 0 TPOTUMIKPOOHUX
IIperapariB, HDK Y [IUBIIBHUX JIIKapHAIX, 110 BKa-

3ye Ha Ipo6JIeMH, II0B’sI3aHi 3 IOIHUPEHHIM OaK-
TepiH, CTINKUX M0 aHTUOIOTUKIB, ITiJT Yac BiHU.
Tax, mig dac BiticbkkoBuX omnepariii CIIIA B Ipaky
Ta ApraHicTaHi peecTpyBau iIHQEKITiMHI yCKIaI-
HEeHH$, BUKJIMKaHI I10Jipe3uCTEHTHUMH MIiKpo-
opraHisMamy, a caMe: KoMILIeKcoOM Acinetobacter
baumannii-calcoaceticus. IIosre 6010 CTBOpIOE YHi-
KaJIbHI BUKJIUKHU [JI9 JIIKyBaHHS 00MOBUX II0pa-
HeHb. /[0 HUX HaJjIe)KaTh YU CJIeHHI ITlepeMillleHHS
THaIlieHTiB MK 3aKJaflaMH i MeTUYHUMH OpUTa-
TaMu, obMeskeHe 3abe3lleueHHSI B 30HI 60MOBHUX
IIil, a TaKO>K TPYAHOIII, 110 BUHUKAKTh Il Yac
aepoMeNMYHOI eBaKyallil Ha BeJIUKIi BificTaHi, TUM
CaMMM CTBOPIOIOTHCS YMOBH JIJISI IITBU/IKOTO ITOIITH-
PEeHHS rocuiTaJbHUX MOJIIPEe3UCTEHTHUX IIITaMiB
MIiKpoopraHismis [6].

ToMmy MeTOI0 po60TH OYB aHAaJi3 UYTJIUBOCTI
0 aHTHUOIOTHKIB 30yAHUKIB iHQEKITil, IToB’sg3a-
HHUX 3 HaJ@HHSIM MeIHUYHOlI JOIIOMOTH, SIKi BHUJi-
JleHi B YKpaiHi y 2023-2024 poxax.

MATEPIAJIN TA METOAU

[IITamMmu MiKpoopraHi3MiB O6yJId BUAIJIEH] Bif
TaITiEHTIB, SIKi ITepebyBajd Ha JIiIKyBaHHI y CTaIlio-
Hapax, 3 pisHUX 0i0JIOTIYHUX MaTepiasiB: KPOB, pa-
HOBI ypaKkeHH$, CIIMTHHOMO3K0Ba piguHa (CMP).

InmenTudikallisd MiKpoopraHisMiB Ta YyTJIH-
BICTBH [0 aHTUMIKpPOOHUX IIpeliapaTiB IIPOBOAU-
Jlach 3a JI0IIOMOT0X0 MiKp06ioJI0TiYHOTO aHaJIi3a-
Topa VITEK 2, cmy»xok MICTest Ta IIporpaMHOTro
3abesrneuenHss WHONET.

PE3VJIBTATH JOCII)KEHD

V 2024 poni o AV «IleHTp rpoMazCbKOro 3710-
por’s MO3 VkpaiHu» IJisl IMigTBEPAKEeHHS Ta
imrenTUdikanii Hagiknwo 1412 KyJasTyp YMOBHO-
[aTOTeHHUX MIiKpOOpraHisMiB, UMOBipHUX 30yI-
HUKIB, 1110 CIPUYUHAIOTH THiHO-3aI1aIbHI iH}ek-
il (2023 pik — 1471).

3a BU/I0BUM CKJIAZ[OM KYJILTYPU MIKpOOpraHis-
MiB PO3IOALISINCI HAaCTYITHUM YuHOM: Klebsiella
pneumoniae (K. pneumoniae) — 34,4% (2023p. —
35,2%), Acinetobacter baumannii (A. baumannii) —
28,0% (2023 p. — 26,0%), Pseudomonas aeruginosa
(P. aeruginosa) — 18,1% (2023 p. — 19,9%), Esche-
richia coli (E. coli) — 3,8% (2023 p. — 5,3%), Sta-
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phylococcus aureus (S. aureus) — 9,0% (2023 p. —
4,5%), Enterococcus faecalis (E. faecalis) — 0,9%
(2023 p. — 0,6%), Enterococcus faecium (E. fae-
cium) — 1,3% (2023 p. — 0,6%), iHmi — 4,5%
(2023 p. — 1,8%). Ile cBiAUUTE IIPO CTIMKY TeH/E€H-
IIiF0 [TUPKYJIALTII IIaTOreHHUHN IITaMiB B KJIIHIUHUX
3akiazax VYKpaiHu BIpomoBXK 2023-2024 poxiB.
J17151 BU3HaUeHHSI Yy TJIMBOCTI 10 aHTUOI0THKIB BU-
IiJIeHUX 30yIHUKIB 3 pisHOTrO 610JI0TIYHOTO MaTe-
piasly BUKOPHUCTOBYBAJIM TECT-CUCTEMHU 3 HA60pOM
Pi3HOTO CIIEKTPY aHTUOI0TUKIB /I KOYKHOTO BUY
bakTepitt (maba. 1-7).

[Itamu K. pneumoniae (n = 486), HaficIaHi B
2024 porti, 6ysix BUfiIeHi 3 paH — 60,1%; 3 KpoBi —
34,2%; 3 CMP — 4,1%, 3 iHmmux maTepiaiiB — 1,6%
IEMOHCTPYIOTh BUCOKY PE3UCTEeHTHICTh MalbKe 10
BCiX aHTHOIOTHKIB Ha piBHI 91-99%, 1m0 meHiIu-
JIHIB, ITedaIoCIIOpUHIB, YTOPXIHOIOHIB, TOOpaMi-
IIUHY, epTarieHeMy. B ropiBHgHHI 3 2023 poKoM B
1,2 pasa sHU3UJIACSA PE3UCTEHTHICTh [0 aMiKaIiy-
HY Ta TeHTaMIITUHY, 0 KapballeHeMIB pe3UCTeHT-
HICTB 3aJIUIIaIack Ha piBHI 86-87%, [0 KOJIICTUHY
Ha piBHi 11%. CaMe oCTaHHIH IIperiapaT I0IiIbHO
OyJI0 3aCTOCOBYBATH [JISI JIIKYBaHHS IIPU 3aXBOPIO-
BaHH{IX, IKi BUKJINKaHi K. pneumoniae.

Posmopin mtamiB E. coli (n = 53), HagicIaHUX
o ITenTpy B 2024 porii CTaHOBUB: 3 paH — 45,2%;
3 KpoBi — 47,2%; 3 CMP — 3,8%; 3 iHIII1X MaTepia-

JiB — 3,8%. IlokasaHo, 110 Bix 81,1% mo 92,5%
IITaMiB O6yJIM CTIMKI A0 aMIIIMIiHY, aMOKCUITU-
JiHYy, fepoTaKkcuMy, IlepTpHUaKCOHY, GTOPXiIHOIIO-
HaM, OpUOJ/IHU3HO gK i B 2023 pori (Bix 83,6% mo
90-100%). BifcOTOK pe3UCTEHTHUX IIITaMiB 3MEH-
IIMBCS 0 aMOKCHUIIMIIH-KJIaBYJIaHOBOI KHUCJIOTH
Bif 84,4% 1o 62,3%, 1o IinepaluiiH-Ta3obaKkTaMy
Bizx 91,2% 1o 35,8%, no nedprasuguMy Ta redperimy
Bizt 98% 110 77%. Pe3UCTeHTHICTh /10 aMiHOIJIIKO3H-
IiB TIOPIBHSIHO 3 MUHYJIUM POKOM 3MEHIIIMJIACs B
1,2 pa3a 10 TeHTaMIiIUHY, B 2 pa3y 0 aMiKal[lHy
Ta Marbke B 3 pasu [0 KapbarneHeMiB. /[OIiJIbBHO
OyJ10 3aCTOCOBYBATH IS JIIKYBaHHS TaUTEITUKIIH
Ta KOJIICTUH IIPU 3aXBOPIHOBAHHAIX, IKI BUKJIUKAaHI
mramami E. coli.

[IITamu P. aeruginosa (n = 256) 6ya1u BULIeH]
3 paH — 89,5%; 3 xpoBi — 7,8%; 3 CMP — 0,4%);
3 iHmmMx MarepianiB — 2,3%. 36iIbmIUBCI% pe-
3UCTEHTHUX IIITaMiB J[0 TiKapIWIiH-KJIaByJIaHAaTY,
minepanuaiH-Ta3obakTaMy, IlepTasuauMy, ede-
niMy, JeBOQJIOKCAIIUHY, ITUIIPOGIOKCAITUHY, iMi-
IIeHeMy, MepoIlleHeMY, fopirteHeMy Bifx 91,4-100%
B nopiBHAHHI 3 2023 p. (Big 90,9-99%). Jo ami-
HOIJIIKO3UZiB KUJIBKICTh CTiMKHUX INTaMiB TPOXU
3MEHIIWIack: 0 aMikaiuHy Bif 90,9% 1o 88,7%,
0 To6paMiItuHy Bix 96,8% mo 90% Ta 36iabIIH-
Jach 70 a3TpeoHamy Bif 48,2% mo 56,6% Ta 1o
KouticTuHy Bixg 0 1o 1,2%. TakuM 4MHOM, IIPH 3a-

Tabsung 1. YacToTa BuAijieHHsa mitamMiB K. pneumoniae,
CTiMKHMX 10 aHTHOIOTHKIB B 3a/I€>KHOCTI BiJf BUAY 6io10rivHOrO MaTepiaay

Kpos, PaHu, CMP, Innri MaTepiaau, Bcworo,
I TG T0 TG n =166 n =292 n=20 n=8 n = 486
R, %
AMOKCHITHUIIIH 98,8 99,3 95,0 100 99,0
AMOKCUITHIIIH-KJIaBy/JIaHOBA KUCJIOTA 98,2 99,3 95,0 100 98,7
[TlineparuiriH-Tazob6aKkTaMm 97,0 97,6 90,0 100 97,1
IledpoTakcum 97,6 99,3 95,0 100 98,6
IledTprakcoH 97,0 98,6 95,0 100 97,9
[ledTasumgum 95.8 96,2 90,0 100 95,9
Ledpenim 97,0 96,2 95,0 100 96,5
TeHTaMIiTUH 73,5 75,3 80,0 87,5 75,1
TobpamirtuH 92,2 91,8 85,0 87,5 91,6
AMikarH 71.1 62,3 75,0 75,0 66,0
[unpodirokcarua 95,8 99,3 90,0 100 97,7
JleBodJiioKcaliiH 95,8 99,3 90,0 100 97,7
OdJokcara 95,8 99,3 90,0 100 97,7
IMmimeHeM 86,1 87,6 90,0 75 87,0
MeporieHeM 84,9 87,3 90,0 75 86,4
Epranenem 92,2 92,5 95,0 87,5 92,4
TpuMeTOIIPpHUM -CyJIbPaMeTOKCa30JI 73,5 62,3 90,0 75,0 67,5
KouticTux 11,4 9,9 20 0 10,7
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XBOPIOBAHHSIX, IKi BUKJIMKAHI ITaMaMu P. aeru- 4,8%, 3 iHmmx MatepianaiB — 1,3%. KUIbKIiCTh CTiH-
ginosa, epeKTUBHO 6ys10 6 3aCTOCOBYBATH IIpeIla- KHX IIITaMiB 361/IbIITIIaCh TTOPIBHSIHO 3 MUHYJIUM
paT KOJIiCTHUH. POKOM 10 PTOPXUHOJIOHIB, MepPOIIEHeMY, KOJIiC-

IItamu A. baumannii (n = 395) 6ysiv BUAiIEH] B THUHY, OJTHAK CIIOCTePIiraeThbcs 3MeHIIeHHI — [0
2024 pori 3 paH — 79,7%, 3 KpoBi — 14,2%, 3 CMP — aMIiHOITIIKO3HU/iB, iMilleHeMY, AOpilleHeMY, TPHU

Tabusuirg 2. YacTtoTa BuALIeHHA mtamiB E. coli,
CTilIKMX 0 aHTHOIOTHKIB B 3a/I€>KHOCTI BiJf BUAy 6io1oriuHOro Marepiamsy

Kpos, Panwu, CMP, I maTepiasm, Bcworo,
S e n=25 n=24 n=2 n=2 n =253
R, %

Amminria 84 100 100 100 92,5
AMOKCHITHIIIH 84 100 100 100 92,5
AMOKCUITMIIIH-KJIaByJIaHOBA KUCJIOTA 60 62,5 50 100 62,3
[TlinreparuaiH-Ta3obakTaM 32 37,5 0 100 35,8
[lepoTaxcum 68 91,7 100 100 81,1
[ledTprakcoH 68 91,7 100 100 81,1
[Me¢pTasuaum 60 83,3 50 100 71,7
[Medpenim 68 91,7 0 100 77,4
leHTaMIiITUH 40 29,2 50 50 35,8
Tobpamine 44 33,3 50 50 39,6
AwmikariuH 16 20,8 50 50 20,8
[urpodirokcariue 72 95,8 50 100 83,0
JleBouioKcariue 72 95,8 50 100 83,0
OdJiokcare 72 95,8 50 100 83,0
ImimeHeM 4 16,7 0 0 9,4
MeporeHeM 4 16,7 0 0 9,4
Epranenem 4 25 0 0 13,2
TpuMeTOIIpHUM -CyJIbHaMeTOKCA30JI 48 58,3 50 50 52,8
TaUreruKIIiH 0 0 0 0 0
Kosictun 4 0 0 0 1,9

Ta6sung 3. KiapKicTh mrTamiB P. aeruginosa,
CTiMIKMX 0 aHTHOIOTHKIB B 3a/I€>KHOCTI BiJf BUAy 6i0/10riyHOr0 MaTepiaaxy

Kpos, PaHu, CMP, IHmni maTepiasm, Bchworo,
A TE IO ORI T n=20 n =229 n=1 n=6 n =256
R, %

A3TpeoHaMm 55 56,8 100 50 56,6
TikapIuIiH-KJIaByJIaHOBA KHACJIOTA 100 100 100 100 100
ITinrepanuiain-TrasobakTaM 100 100 100 100 100
IledpTasuaum 100 99,6 100 100 99,6
Iedermim 100 99,6 100 100 99,6
To6paminusa 90 90 100 100 90,0
AMiKarH 90 88,6 100 83,3 88,7
[TunpodJiiokcariiy 100 100 100 100 100
JleBoQJIOKCAITH 100 100 100 100 100
IminmeHeM 100 99,6 100 100 99,6
MeporieHeM 95 91,3 100 83,3 91,4
JlopirteHeM 100 99,6 100 100 99,6
Kouictuna 0 1,3 0 0 1,2
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Tab6auid 4. KiibKicTh CTIHKHX 10 aHTHUO0I0THKIB mTamiB A. baumannii,
BHUJIiJIEHUX 3 Pi3HOro0 6i0JI0riyHOro Marepiaay

Kpos, Panm, CMP, IHmi maTepiasm, Bchoro,
P E Gn I rTs n =56 n =315 n=19 n=5 n =395
R, %

TeHTaMIITUH 57,1 66,3 73,7 80 65,6
TobpaminuH 57,1 61,6 73,7 80 61,8
AwMikaItiH 91,1 93,3 100 80 93,2
[uripodrokcariia 100 100 100 100 100
JleBoQJIOKCAIIMH 100 100 100 100 100
IMminmeHeM 92,9 79,4 94,7 100 82,3
Mepo1ieHeM 96,4 92,4 100 100 93,4
JopimmeHeMm 96,4 94,0 100 100 95,2
TpuMeTOIPUM-CyIbPaMeTOKCa30I 89,3 81,0 100 100 83,3
Kosictun 3,6 1,3 5,3 0 1,8

Tabsuiig 5. KiipKicTh mramiB S. aureus,
CTiHKHMX 10 aHTHOIOTHKIB B 3aJIE>KHOCTI BiJf BUAy 6ios1orivHOrO MaTepiamy

Kpos, Pannu, CMP, Inmoi maTepiasm, Bcworo,
T in e e n=24 n=91 n=2 n=10 n =127
R, %
[TedpoKCUTHH (CKPUHIHT) 41,7 91,2 100 100 82,7
BeH3UIIIeHIITUTIIH 66,7 97,8 100 100 92,1
l'eHTaMiITUH 45,8 44 100 40 449
AmikartuH 33,3 37,4 100 30 37,0
EpuTpominuH 16,7 63,7 50 60 54,3
Kuingamimua 8,3 63,7 50 60 449
[unpodIokcaiuH 100 100 100 100 100
JleBoQJIOKCAITH 100 100 100 100 100
JliHe3oJIi 0 2,2 0 0 1,6
Pudamminua 4.2 31,9 0 40 26,8
TeTparukiia 8,3 38,5 0 50 33,1
TirermuKiIiH 0 0 0 0 0
BaHKOMIITUH 0 3,3 0 0 2,3
TelKoILIaHIH 4.2 3,3 0 0 3,1
dy3ugoBa KHUCI0TA 4,2 7,7 0 0 6,3

Ta6suig 6. YacToTa BUSBJIEeHHA ITaMiB E. faecium,
CTiMKHX 10 aHTUOIOTHKIB B 3aJIe>KHOCTI BiJf BUAY 6i0/10riYHOrO MaTepiaaxy

Kpos, Panm, CMP, Inmi maTepiasm, Bchoro,
A n==6 n=11 n=1 n=1 n=19
R, %
AwMIminuiig 100 100 100 100 100
TeHTaMIiITUH 83,3 90,9 100 100 89,5
JliHe30Jti]T 0 9,1 0 0 5,3
BaHKOMIITH 100 36,4 100 0 57,9
TelKoILIaHIH 100 36,4 0 0 52,6
TireruKIIiH 0 0 0 0 0
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Ta6sung 7. KiasKicTs mramiB E. faecalis,
CTIMKHX 40 aHTHOIOTUKIB B 3aJIe;KHOCTI BiJf BUAY 0i0/10riYHOr0 MaTepiaay

Kpos, PaHu, CMP, I maTepiasm, Bchworo,
A n=3 n=10 n=0 n=0 n=13
R, %
AwMrminuiig 0 0 — — 0
TeHTaMinTUH 33,3 40 — — 38,5
JliHe3oTi 0 0 — — 0
BaHKOMIITUH 0 0 — — 0
TelKoIJTaHIH 0 0 — — 0
TirermuKiiz 0 0 — = 0

MeTOIPUM-CyJIbpamMeToKCa30ay. JoImiIbHO OYJI0
3aCTOCOBYBATHU KOJIICTUH IIPU 3aXBOPHOBAaHHSX,
SKi BUKJIMKaHI ImTaMmaMu A.baumannii.

Itamu S. aureus (n = 127) BUALIAINA 3 paH —
71,6%, 3 xpoBi — 18,9%, 3 CMP — 1,6%, 3 iHIIIUX
MarepiasiB — 7,9%. V BilcOTKOBOMY BiZHOIIIeHHI
BUJIiJIEH] IIITAMHU XapaKTepHU3yBaJIUCh 3HIDKEH-
HSAM PE3UCTEHTHOCTI 10 11eOKCUTHUHY (CKPUHIHT),
aMiHOITIIKO3UIaM, epUTPOMIITHHY, KIIHAAMIITIHY,
JIIHE30JIiTy, TITeITUKIIiHY, pUu$aMIiITUHYy, TeTPaIu-
KJIiHy, BAaHKOMIIIMHY, TeUKOIIaHiHY, $y3UI0BOI
KHUCJIOTH Ta B 100% CTIAKUMU 0 QTOPXiHOJTOHAM.
JIiKkyBaHHS 3aXBOPIOBaHb, sIKi BUKJIUKaHI IIITaMa-
MH S. aureus HeOOXiTHO IPOBOJUTHU TireITUKJIi-
HOM, JIiHe30JIiJToM, BAHKOMIITHUHOM, TeMKOILJIaHi-
HOM, QY3UTI0BOI0 KHCJIOTOIO.

IItamu E. faecium (n = 19), HagicaaHi I Hif-
TBeppKeHHs, OyJIX BUJIIeH] 3 paH — 58%, 3 KpOBi —
31,6%, 3 CMP — 5,2%, 3 iHImux MaTepiasuiB — 5,2%.
IToxa3aHa JIOIJIbHICTE 3aCTOCOBYBaHHS IJISI JIIKY-
BaHH TITeIUKJIIH Ta JIIHe30JIi/T IIPXU 3aXBOPIOBaH-
HIX, IKi BUKJIMKaHI nmitamMaMu E.faecium.

IlITamu E. faecalis (n = 13), HaficIaHi o1 mif-
TBepI KeHHs, Oy BUIEH] 3 paH 76,9%, 3 KpOBI
23,1%, BusaBmInUCA 4yTaAuBUMU B 100% 10 amiri-
ITUIiHY, JIIHE30JIi/y, TEMKOIUIaHIHY, TiITeIUKIIIHY,
gK 1 B 2023 polij, ajie CIIOCTePIraeThbCs SHWKEHHS
KUIBKOCTI IIITaMiB Pe3UCTEHTHUX /10 BAHKOMIITUHY
Bix 12,5% mo 0, Ta 361IbIIMIIaCh 10 TEHTAMIIIUHY
Biz 12,5% 10 38,5%. [lo1iIbHO 6YyJI0 3aCTOCOBYBATH
JUISL JIIKyBaHHS aMILIIWIIIH, TIreITUKJIiH, JIIHEe30JIi],
BaHKOMIITUH, TEUKOILIaHIH IPU 3aXBOPIOBAHHSIX,
SIKi BUKJINKaHi 1mrtamamu E. faecalis.

TakxuM YUHOM, pe3yJIbTaTH BU3HAUEHHS UyT-
JIUBOCTI BUJIJIEHUX IIITaMiB 10 aHTUMIKPOOHUX
IpenapariB CBiyaTh, 110 /I JIIKYBaHHS 3aXBO-
PIoBaHb BUKJIUKaHUX Pi3HUMH YMOBHO-IIaTOT€H-
HUMU 30yTHUKaMU, TOIJIEHO O6yJI0 3aCTOCOBYBa-
TU: 11 K. pneumoniae — xoJtictus; 11 E. coli —
TaWTeIUKJIIH Ta KOoJicTUH; ad P.aeruginosa —
KOJIICTHH; IJIs1 A. baumannii — KOJIICTUH; IS

S. aureus — TITeITUKJIIH, JIIHE30JIi/l, BAHKOMIIIWH,
TeWKOIJIaHIH, Qy3UL0BY KUCJIOTY; s E. fae-
cium — TIiTeITUKJIIH Ta JiiHe30JTi; 11 E. faecalis —
aMITIITHUJIIH, TireITUKJIiH, JIIHe30JIi]l, BAHKOMIITHH,
TeNKOIUIaHiH.

AJle BpaxOBYIOUH iCHYIOUy BapiabiJbHICTH
OTPUMaHUX pe3yJbTaTiB He0OXiTHe BU3HaAUeHHS
aHTUOIOTUKOYYTINUBOCTI KOKHOTO BU/IIJIEHOTO
eTi0JIOTIYHOTO 30y/THUKA.

BHCHOBKH

1. BusHayeHa UyTJUBICTH O aHTUOIOTHUKIB
30yIHUKIB iHQeKIliN, IoB’d3aHUX 3 HaJaHHIM
MeJIUYHOI OIIOMOTH, IKi BUAiEHI B VYKpaiHi y
2023-2024 pokax.

2. Cepen IOCIiIXKEeHUX MOJIpe3UCTEHTHUX
KyJBbTYP AOMIHYBajlu IpaMHeraTUBHI MIKpoop-
ra”ismMu — 87,7%, rpammno3suTuBHI — 12,3%. Haii-
6inpIlla KibKicTh IITaMiB 6akTepitt K. pneumo-
niae, A. baumannii ta P. aeruginosa 6y BUiIeHI
3 yCix BUAIB 6i0JIOTIYHOTO MaTepiaiy.

3. llltamu K. pneumoniae, P. aeruginosa, A. bau-
mannii BUSBUJINCh HEUYTJIUBUMU 10 OiJIBIITOCTI
IOCTIHPKYBAaHUX aHTUMIKPOOHUX IIperiaparTiB.

4. AHaJti3 pe3y/IbTaTiB BUSHAUEHHS Yy TJIUBOCTI
BUJIJIEHUX IITaMiB 10 aHTUMIKpOOHUX IIpenapa-
TiB IT0Ka3as, 1110 /151 JIIKyBaHHS 3aXBOPIOBaHb BU-
KJIMKaHUX Y YMOBHO-TIATOTEHHUMU 30yTHUKAMU,
IOIiIbHO Oysio 3acTocoByBaTH: i K. pneumo-
niae — xoutictuH; I E. coli — TaWTeITUKIIIH Ta
KOJIiCTUH; i P. aeruginosa — KOJIICTHUH; IJI
A. baumannii — KOJIiCTUH; A S. aureus — Tire-
ITUKJIiH, JIIHEe30JIi/l, BAHKOMIITUH, TeMKOILJIaHiH,
by3UIoBy KUCIOTY; i E. faecium — TiTeITUKIIIH
Ta JiiHe30JIi; U1 E. faecalis — aMITiITUITIH, TireIy-
KJIiH, JIIHe30JIiJl, BAHKOMIITUH, TeKOILJIaHiH.

5. OTpuMaHi pe3yJibTaTH UyTJIUBOCTI BHUJiIe-
HUX IIITaMiB /10 aHTUMIKpPOOHUX IIpeIiapaTiB II0Ka-
3aB IX BapiablIbHICTh Ta HEOOXIiTHICTH BU3HaUYEH-
HA aHTHOIOTUKOTpaM /Il KOKHOTO BUIIJIEHOTO
eTioJIOTiYHOTO 36yTHHUKA.
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CTAH MO3KOBOI'O KPOBOOBITY
IIPY IIPOTPECYIOUIN CEHCOHEBPAJIBHIN ITIPUITTYXYBATOCTI

Lnpgnoscbka T.A., META po60Tu — BMUBYUTU NOKA3HWUKKU peoeHLedanorpadii y nauieHTisB 3 Nporpecy040t0 CeHbHCOHEB-
Koeanbuyk O.B. panbHOK NPUINYXyBaTiCTHO

MATEPIAJIN TA METOLW. O6¢TexxeHo meTooM peoeHuedbanorpadii (PEM) 3a ;onoMoror KOMn'loTepHOro
[lepxaBHa ycTaHoBa peorpadpa dipmn «DX-cuctemu» (YkpaiHa) 4Bi rpynu nawieHTiB 3 CEHCOHEBPANbHOIO NPUIYXYBaTICTHO
«IHCTUTYT OTONAPUHTONOTT (CHM): 1-wa — 40 oci6 3i cTabinbHUM nepebirom, 2-ra — 72 nauieHT 3 nporpecyroynm, 1a 15 oci6
im. npodp. 0.1. Konominyerka KOHTPOJNbHOT rpynu.

HauioHanbHOi akagemii
MeUYHNX HayK YKpaiHu»,
M. Kuis, Ykpaina

PE3YINIbTATW. MposigHum etionorivHum paktopom CHIT y 060x rpynax BusBUAMCSA CyAWUHHI po3nagu,
OJHAK y 2-1 rpyni 3 nporpecytyum nepe6irom Us npuynHa po3BUTKY MOPYLLEHb CRyXy CTaHOBMAA aX
64,5%), W0 3Ha4HO BULLEe NOKa3HWKa y 1-i rpyni (24,9% Bunagkis). Asuwa anriocnazmy 6ynu BusiBneHi
y 43 xBopux 2-i rpynu (59,7% Bunagkis), a BeHO3HWIA BiaTiK 6yB nopywenum y 100% 3 Hux. ToAi gK B
1-i rpyni aHriocnasm 6yB BusABNeHUA y 22,5% (9 0ci6), a yTPyAHEHHS BEHO3HOr0 BiATOKY — Y 62,5%
(25 oci6). MynbcoBe KPOBOHAMOBHEHHSA Y KAPOTUAHI CUCTEMI NEPEBAXHO OYNO 36epexxeHe 3a[0BilbHUM,
a 'y BepTe6panbHO-6a3UNAPHIA CUCTEMI MAI0 MiCLe NOr0 3HUXKEHHS, BUPAXKEHE B Till 41 iHWIA Mipi. Y
nauienTie 3 CHI 3a pedynbratamu peoeHuedanorpadiqyHoro 4OCAIAKEHHS BUSBNEHO A0CTOBIPHI BigMiH-
HOCTI NOPIBHAAHO 3 KOHTPOMNEM Y NOKa3HMKax LUKPOTMYHOro inaekcy (IKI), miactonaivHoro ingekcy ([CI)
Ta reorpacyivHoro ingekcy (Pi). Mpuyomy y nauieHTis i3 nporpecytoynm nepedirom CHI Wi 3MiHn 6ynu
[OCTOBIPHUMMN He TiNbKW NOPIBHAHO 3 0C06aMU KOHTPOMbLHOT rpynu, ane i 3 nauieHTamu 3i cTabinbHUM
nepe6irom CHIM. Omxe, npu nporpecytoyomy nepebiry CHIN Big6yBatoTbCH LOCTOBIPHO GinbLl BUPAXEHi
NOpPYLUEHHA LepebpanbHOi reMOANHaMIKK, HiXX Npu cTabinbHOMY.

BUCHOBKMW. 1. CynnHHi po3naau € npoBifHO0 Npu4nHoto po3sntky GHI sk npu ctabinbHOMY, TaK i, 0C0-
611Bo, nporpecytoyomy ii nepebiry. 2. Y nauieHTia 3 nporpecyto4oto CHIN matoTh micue LOCTOBIPHO BinbLu
BUPAXEHi NOpYLWeHHs LepebpanbHoi reMOAMHAMIKK, HiXX Npu cTabinbHOMY nepeodiry. Y HUX BUSBIEHO
poctoBipHe 36inbwenHs OKI i OCI Ta 3meHweHHs Pi, 0co65i1Bo y BepTe6panbHO-6a3uNapHii cuctemi.
Lle cBigunTL MPO BMPAXKEHi MiABWLLEHHA TOHYCY MO3KOBWUX CYAWH, YTPYAHEHHS BEHO3HOr0 BiLTOKY Ta
3HKEHHSA NyNbCOBOr0 KPOBOHAMOBHEHHSA Y XBOPUX 3 nporpecytoyoto CHIT.

KNHOY0BI CNOBA: ceHcoHespanbHa npuriyxysaticte, CHIT, cinyxoBuii aHaniaatop, ciyx, MO3KOBUI
KpOBOOOIr.

CEREBRAL CIRCULATION STATE
IN PROGRESSIVE SENSONEURAL HEARING LOSS

Shydlovska T.A., OBJECTIVE. The objective of this study is to study rheoencephalography indicators in patients with pro-
Kovalchuk O.V. gressive sensorineural hearing loss.

MATERIALS AND METHODS. Two groups of patients with sensorineural hearing loss (SNHL) were examined
State Institution by rheoencephalography (REG) using a computer rheograph from the company «DX-systems» (Ukraine):
«0.S. Kolomiychenko the 15t — 40 people with a stable course, the 2" — 72 patients with a progressive course, and 15 people
Institute of Otolaryngology from the control group.

of National Academy
of Medical Sciences
of Ukraine»,

Kyiv, Ukraine

RESULTS. The leading etiological factor of SNHL in both groups was vascular disorders, however, in the
2" group with a progressive course, this cause of hearing impairment was as much as 64.5%, which is
significantly higher than in the 1st group (24.9% of cases). Angiospasm phenomena were detected in 43
patients of the 2" group (59.7% of cases), and venous outflow was impaired in 100% of them. While
in the 15t group, angiospasm was detected in 22.5% (9 people), and difficulty in venous outflow — in
62.5% (25 people). Pulse blood filling in the carotid system was mostly maintained satisfactory, and in
the vertebrobasilar system there was a decrease, expressed to one degree or another. In patients with
SNHL, according to the results of rheoencephalographic research, significant differences were found in
comparison with the control in the indices of DKI, DSI and Ri. Moreover, in patients with a progressive
course of SNHL, these changes were significant not only in comparison with the control group, but also
with patients with a stable course of SNHL. Therefore, with a progressive course of SNHL, significantly
more pronounced disorders of cerebral hemodynamics occur than with a stable one.

CONCLUSIONS. 7. Vascular disorders are the leading cause of the development of SNHL both in stable
and, especially, progressive course. 2. In patients with progressive SNHL, there are significantly more
pronounced disorders of cerebral hemodynamics than in stable course. They have a significant increase
in DKI and DSI and a decrease in Ri, especially in the vertebrobasilar system. This indicates a pronounced
increase in the tone of cerebral vessels, difficulty in venous outflow and a decrease in pulse blood filling
in patients with progressive SNHL.

KEYWORDS: sensorineural hearing loss, SNHL, auditory system, hearing, cerebral circulation.
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CTAH MO3KOBOTIO KPOBOOEKITY MNPV MPOIPECYOYIN CEHCOHEBPAJTbHIN MPUTJTYXYBATOCTI

HUTaHHS IIPOTpecyBaHHS CeHCOHEBPAJIbHOI
npuriayxyBaTtocTi (CHII) e Hag3BUUaliHO ak-

TyaJIJbHUM. BUHUKHEHHs CeHCOHeBpaJbHUX II0-
PYILIEHEb CIyXy MOYKe OYTH CIIpUUYHHEHE Pi3HUMU
YUHHUKaMU [1, 2, 4, 5, 8, 10]. CyquHHI TOPYIIIeHHSA
CYIIPOBO/KYIOTH BUHUKHEHHS 1 po3BUTOK CHII
O0ynb-s1Kol eTiostorii [4, 6-9]. IIpoBifHI eTiosTOTiuHI
YWMHHUKU BIUIMBAKTh Ha CJIYXOBHUU aHaJIi3aTop
SIK IIPSIMO, TaK i OII0CEpeIKOBAaHO 1 HEPIIKO TaKUM
BIIJIUB peaJli3yeThCs caMe 4yepe3 IIOPYIIeHHS y
cypuHax. ToMy IIopylieHHs IlepebpaibHOI reMo-
JIUHaMIKU BiirpaloTh BaroMy poJIb Y PO3BUTKY
CHII [7, 8].

CJIyXOBHH aHaJIi3aTOP HaJ[3BUYANHO Uy TJIUBUMI
JI0 TIOPYIIIEHb MIKpPO- Ta MaKpOITUPKYJAILlii. Tomy
OITiHKa ITepebpabHOI reMOIMHAMIKH Y IIaIliEHTIB
3 CeHCOHEeBPAJbHUMMU IOPYIIeHHIMHU CIyX0BOI
OYHKIIII € HEOOXITHO YMOBOIO /111 €peKTUBHOCTI
HOIaJIbIIINX JIIKYBAJIbLHO-TIPOQIIaKTUUYHUX 3aX0-
TIiB.

MeTta po60TH — BUBUUTHU II0Ka3HUKU PEOEH-
nedastorpadii y maIieHTiB 3 IIpOrpecyrovor CeHb-
HCOHEBPaJIbHOI0 IIPUIIyXYBaTICTIO

MATEPIAJIN TA METOAH

O6cTesxkeHO 112 maITieHTIB, SKUX PO3MOTLTHIN
Ha 1Bi rpynu: 1-mma — 40 ocib 3i cTrabiTbHUM Iepe-
6irom CHII, 2-ra — 72 TaIlieHTH 3 IIPOrPECYYUM
i mepe6irom. /[0 KOHTPOJIBHOI TPYIIHU BBIUIILIN
15 3M0pOBUX HOPMAJIBLHOUYHOYUX 0Cib, SIKi He BU-
CyBaJIM CKapr Ha IIOPYIIeHH: CJIyXy Ta IIpH 06-
CTe)KeHHIi y HUX He 0yJI0 BUSIBJIEHO IIOPYIIEHE 3
00Ky CJIyXOBOTO aHaJsizaTopa. /IJid LOCTiIKeHH
MO3KOBOTO KPOBOOGITy 3aCTOCOBYBAaJI peoeHIle-
¢dasorpadiro (PET), ob6cTeskeHHS IIPOBOUINA 3a
ZIOTIOMOI'0X0 KOMIT'FOTepHOTO0 peorpada ¢pipmu «DX-
cucteMi» (VkpaiHa).

CTaTUCTHUUYHY 00pOOKYy OTPpUMaHUX pe3ysIbTa-
TiB 3[IMCHIOBaJIU 3a 3araJbHOIIPUMHATUMU Me-
TOJaMH MaTeMaTUYHOI CTATUCTUKU. IMOBipHICTH
3MiH Ta BiMiHHOCTEN Mi>K IOPiBHAJIbHUMU BeJIU-
YMHaMU OIiHIOBaJIU 3a KpUTePieM JOCTOBIPHOCTI
pisHwuiti (t) 3a Tabauner CThIOIEHTA.

PE3VJIBTATH TA IX OBTOBOPEHHSA

Hawmu 6ys10 06CTeXeHO ITaIlieHTiB 3 CTablIbHUM
Ta mporpecyrouuM Iepebirom CHII. Ockinbku CHIT
€ TIOJIIeTiOJIOTIYHUM 3aXBOPIOBaHHSIM, MU BUBUH-
JIA TIPOBIiHI IPUYUHU BUHUKHEHHS CEHCOHEB-
PajIbHUX IIPYIIeHb CIIyXy Y 000X IpyIlax XBOPHUX.
PesysibTaTH aHaIi3y €TiOJOTiYHUX GaKTOPiB IIpe-
CTaBJIeHO Ha puc. 1. SIk BUJHO 3 HaBeJleHUX Jia-
HUX, IPOBIAHUM eTiOJIOTITYHUM $GaKTOpPOM Yy 060X
rpynax e CyAWHHI posjagy, ofHaK y 2-U IpyIi

3 IIPOrpPecyounM IiepebiroM I IIpUYrHa PO3BU-
TKY IOPYIIEHb CIyXy CTaHOBUJIA aX 64,5%, 110
3HAYHO BUIIe II0Ka3HUKa y 1-U rpyi (24,9% BuU-
afKiB).

ToMy MU IIpoBesn 06CTeKeHHs CTaHy Iliepe-
O6pasibHOI reMOoIMHaMIKHU y aIfieHTiB 3 CHII 3a fo-
IOMOT0X0 00’€KTUBHOTO MeTO/[a peoeHIledaorpa-
¢ii. Mu onjinroBanu faHi PET B kapotuaHit (FM)
Ta BepTebpasbHO-6a3uIsApHiN (OM) cucremMax.
3TilHO OTPUMAaHUX HaMU JaHHUX, ¥ 000X rpynax
nartieHTiB 3 CHII 6ysin BUSIBJIeH] 3MiHU TOHYCY

4,8

10,1

6

B — cygquHHUU ¢akTop;  — iHQEeKI[iHHI 3aXBOPHOBAaHHI

(3oxpema IIMB, I'PBI, COVID-19 To1io); Ml — aKyb6apoTpaBMa;

B — santasibHi 3axBoproBaHHA JIOP-opraHis; | — 3acToCyBaH-
HsI OTOTOKCUYHUX IIpeniapaTiB; Ml — He 3’ICOBaHO

Puc. 1. Posmofis BUNIaJKiB CeHCOHeBpaIbHOI IIpU
IJIyXyBaTOCTI 3a IPOBITHUM €Ti0JIOTIYHUM PaKTOPOM:
a— 1 rpyma — cTrabiibHUU 11epeobir;

6 — 2 rpymna — nporpecyrounii nepebir
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MO3KOBHX Cy[IHH, IIOPYIIeHHS BeHO3HOI'0 BiITO-
Ky Ta 3HIKeHHS ITyJIbCOBOTO KPOBOHAIIOBHEHHS.
V 06CcTeKeHUX MepeBakKHO IIiABUIIYBABCS TOHYC
MO3KOBUX Cy[JUH, IPUUOMY Y YaCTUHU 3 HUX 0YJI0
BUSIBJIEHO SIBUIIIA @HTIOCIIa3MYy, Ta YTPYLHIOBaBCS
BEHO3HUU BifTOoK. OCOOGJIMBO BUpakeHi 3MiHU
MO3KOBOT0 KPOBOO0OITY MU QiKCyBaIH y HaIli€eHTIiB
2-1 rpyniu. Tak, sIBUINA aHTiocriasmMy OyJi BUSB-
JeHi y 43 xBopux 2-1 rpynu (59,7% BUIIaIKiB),
a BEHO3HMU BiATIK 6yB mopyiieHUM y 100% 3 HHUX.
Tomi gk 1-¥ B rpymni aHriocnasM 6yB BUSBJIEHUU
y 22,5% (9 ocib), a yTpylHeHHS BEHO3HOTO BifITO-
Ky — v 62,5% (25 oci6). IlysibcoBe KpOBOHAIIOB-
HeHHS y KapOTHUAHIN CUCTeMi ImepeBakHO 0YJI0
30epesKeHe 3aJI0BIILHUM, a Y BepTeOpasbHO-0a3u-
JIIPHIN CHUCTEeMI MaJIo MicClie MOr0 SHM)KEHHS1, BU-
pa’keHe B TiM YU iHIIIH Mipi.

V ob6cTe)xeHUX HaMU HallieHTiB OyJI0 BUIB-
JIEHO 30i/IbIIIeHHS BiTHOCHO KOHTPOJIIO ITOKa3-
HUKIB nukpotuuHoro ([KI), Ta giacTOJIHUYHOTO
(ZICI) inpmexciB PET-KpuBOI, a TaKOXX 3HUKEHHS
peorpadiunoro iHgekcy (Pi) (maba. 1 Ta 2). Taki
MOKa3HUKY, 9K a Ta JKI BimobparkatoTh TOHYC
MO3KOBUX CyauH, Tofi gK /[CI 3acBiAYyI0TH CTaH
BEHO3HOTI'0 BiJTOKY, a PI — ITy;1bcOBe KpOBOHAIIOB-
HEeHHS.

JKI y xapoTuHIN cucTeMi y 1-# IpyIi cKIaB
(53,6 + 1,3%). A y 2-11 rpymi JKI craHoBUB 58,7 +
+ 1,2%, 1110 6yJI0 TOCTOBIPHO BUIIMM He TUIbKH
IIOPIBHAHO 3 KOHTPOJIEM, aJjie i 3 BIATIOBIZHUM
IIOKa3HUKOM Y IAIlieHTIB 31 CTa0LIbHUM Ilepebi-
rom (maba. 1, puc. 2). IC1 y KapOTHUIHIN cUCTeMI
y 1-11 rpymi ckias (62,7 + 1,6%), a y 2-14, 3 mporpe-
cytouuM nepebirom CHIIL, cranoBuB (63,3 + 1,8%).

Ta6sunsa 1. KiibKicHi moka3HHKH peoeHniedanorpadii B KapoTHAHIN cucTeMi
y xBopux 3 CHII 06cTeskyBaHUX Irpynl Ta KOHTPOIbHOI (K) rpynu, (M + m)

KapoTugHa cucrema

I'pynu XBOopux IToxasuuku PET

ac JIKI, % JCL % Pi

K (n = 15) 0,103 + 0,004 52,1+ 1,4 58,7 + 1,5 1,23 + 0,05

1 (n = 40) 0,109 + 0,009 53,6 + 1,3 62,7 + 1,6%* 1,05 + 0,03**

2 (n=172) 0,118 + 0,010 58,7 + 1,2 63,3 + 1,8** 0,91 + 0,06**
0,60 1,82 3,08

5 (e p>0,05 p > 0,05 p>0,05 p <0,01
1,39 1,96 4,09

tp (K-2) p>0,05 p < 0,05 p>0,05 p <001
0,66 0,24 2,08

tp (1-2) p > 0,05 p<0,05 p > 0,05 p < 0,05

IIpumimku: 1. * — p < 0,05 — BeJIMYUHU JJOCTOBIPHO BifAPi3HAIOTHCS BiJl TAKUX Y KOHTPOJIBHIN rpymi; 2. ** —
p < 0,01 — BeJIMUMHU JOCTOBIPHO BiIpisHAIOTHCSA BiJf TAKUX Y KOHTPOJIBHIN TPYIIi.

Ta6suig 2. KibKicHI ToOKa3HUKY peoeHnedanorpadii B BepredparbHO-0a3UIIpHill cucTeMi
y xBopux 3 CHII 06cTeskyBaHHX Irpyll Ta KOHTPOIbHOI (K) rpymi, (M + m)

BepTeOpanbHO-0a3MIpHA CHCTEMa

I'pynu XBOopHX IToxasuuku PET
a, c JKI, % ACIL, % Pi
K 0,105 + 0,005 51,7+ 1,9 60,8 + 1,8 1,17 + 0,04
1 0,110 + 0,004 54,9 + 1,5 64,5 + 2,1* 0,87 + 0,02%*
2 0,121 + 0,011 59,8 + 1,3 69,1 + 2,2* 0,78 + 0,03**
0,78 1,33 6,70
el p > 0,05 p>0,05 p>0,05 p<0,01
1,32 2,91 7,80
tp (K-2) p>0,05 p < 0,05 p < 0,05 p <001
0,93 1,51 2,46
tp (1-2) p > 0,05 p<0,05 p>0,01 p < 0,05

IIpumimku: 1. * — p < 0,05 — BeJIMYUHU JOCTOBIPHO Bifipi3HAIOTHCA BiJf TAKUX Y KOHTPOJBLHIN rpymi; 2. ** —
p < 0,01 — BeJIMYMHHU JOCTOBIPHO BiIPisHAIOTHCA BiJj TAKUX Y KOHTPOJILHIN IPYIIL.
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CTAH MO3KOBOIO KPOBOOEKITY MNPV MPOIPECYOYIN CEHCOHEBPAJTbHIN MPUTJTYXYBATOCTI

I1i mOKa3HUKU He Bifipi3HSINCI CYTTEBO Y TPyIIax
MiX c0060¥0.

V BepTebpasbHO-6a3UIAPHIN CUCTeMI ITOKas-
HUK [JKI ckiaB 54,9 + 1,5% y 1-4 rpyri ta 59,8 + 1,3%
y 2-U rpyni. 3ayBaskumo, 1o JAKI y 2-i rpymi goc-
TOBIPHO BiJIPi3HABCSA K Bif KOHTPOJIBHOI'0 3HAUEH-
H$, TaK 1 BEJIMUWHU ITHOTO TOKa3HUKa y 1-1 rpyri.
V BepTebpasbHO-0a3U/ISIPHIN CHCTEMi 3HaUeHHS
JCI y marjieHTiB 1-1 rpynu cTaHOBUIIO (64,5 + 2,1%),
ay 2-u rpymi — ax (69,1 £ 2,2%), 1110 JOCTOBIpPHO
BIIPi3HSAIOCA BiJf TAKOTO K IIOKa3HUKA Y 0Ci6 KOHT-
possHOI rpynu (60,8 + 1,8%) (maba. 2, puc 3).

ITokasHUK Pi xapakTepHusye OyJIbCOBE KPOBO-
HallOBHEHHS Y MO3KOBUX CyIMHAX. 3a HaIlIUMU
TaHUMU, 3HaueHHsS Pi B 060X JOCIiIpPKyBaHUX
rpymnax 0yJ0 3HIDKeHe SIK B KapOTHUAHIMN, Tak i,
0C00JIMBO, Y BepTebpaTbHO-0a3WISIPHIN CUCTEMI.
Tak, y KapoTUHIU cucTeMi 3HaueHHs Pi 6yJ10 1o-
CTOBIpHO MEHIIIUM 3a HOPMY i CTAaHOBUJIO BiJIIO-
BigHO y 1-¥ rpymi 1,05 + 0,03, a y 2-i1 rpymi 0,91 +
+ 0,06 IIpu 3HaUeHHI y KOHTPOJIBHIN rpymi 1,23 +
+0,05. OHaK, 3ayBaykKUMO, 1110 TaKi IIOKasHUKU Pi
€ 3aJ0BIIbHUMHU. V BepTebpaabHO-0a3UISpHIN
CHUCTeMi ITOKasHUKU Pi ctraHoBUIMN ¥y 1-11 0,87 +
+0,02 Tay 2-11 0,78 + 0,03 (puc. 4). llpuuomy B 2-i
rpymui xBopux 3 CHII sHaueHHd Pi 6ys10 JOCTOBIpHO
3MiHEHUM He TiJIbKHU IOPIBHIHO 3 KOHTPOJIEM,
ajie TOCTOBIPHO MeHIIUM HDXK y 1-1 rpymi. Taki
BeJIMUUHU Pi y 2-U I'pyIi cBiuaTh OpO 3HAYHE
3HIDKEHHS ITyJIbCOBOTO KPOBOHAIIOBHEHHS Y 006-
CTeXKyBaHUX XBOPHX.

TakuMm unrHOM, y mailieHTiB 3 CHII 3a pe3yJib-
TaTaMu peoeHIledanorpadivHOTO MOCTIPKEHHS
BUSBJIEHO JIOCTOBIpHI BiMIHHOCTI IIOPiBHAHO 3
KOHTpoJieM y nokasHukax /IKI, ZICI Ta Pi. IIpu-
YoMy Yy HAIli€EHTIB i3 TPOTpecyyuM Iiepebirom
CHII i 3MiHU OyJIM JOCTOBIPHUMU He TIIBKH I10-
PiBHSIHO 3 0co6aMHM KOHTPOJIBHOI TPYIIH, aje i 3
marfieHTaMu 3i crabiabHuM nepebirom CHII. OTxke,
Ipu IIporpecyrdomy Itepebiry CHII BitbyBarThCS
IIOCTOBIPHO OiIBIII BUpPaKeHI MOPYIIIeHH] I1epeb-
pajibHOI reMOJUHAaMIKHU, HIXK IIPU CTablIbHOMY.

BHCHOBKH

1. CyAuHHI PO3JIaiu € TPOBIAHON TPUUYHUHOI0
po3BuTKy CHII sk m1pu cTabiJibHOMY, TaK i, 0cob-
JIUBO, IIPOrpecyrodomy ii mepeoiry.

2. YV martieHTiB 3 Iiporpecyrouor CHII MarwTb
MicIfe TOCTOBIPHO GBI BUpa)keHi IIOpPYIIeHHS
IepebpaJibHOI TeMOIMHAMIKHY, Hi’K IIPU CTabib-
HOMY I1epebiry. Y HUX BUSIBJIEHO JOCTOBIpHE 301/Ib-
meHHs1 JKI i /ICI Ta sMeHIeHHs Pi, 0C06/IUBO ¥
BepTebpaIbHO-0a3WIgpHIU cucteMi. Ile cBiTUUTH
PO BHpa’keHi IMiZIBUIIEHHSI TOHYCY MO3KOBUX
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Puc. 2. ITokasHuk /JKI ta /ICI y KapoTU/HIN
cucteMi y narfieHTiB 3 CHII 1 Ta 2 rpyn
Ta 0Ci6 KOHTPOJILHOI TPyIIx
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Puc. 3. ITokasuuk /JKI ta /ICI y BepTebpabHO-
6a3MISIpHIN CUCTeMi CUCTeMi y ITallieHTIB
3 CHII 1 Ta 2 rpy1 Ta 0Cci6 KOHTPOJIBHOIL IPyIIx
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Puc. 4. IlokasHUK Pi y KapoTUIHIN
Ta BepTebpaibHO-0a3UIAPHIN cucTeMax y IaljieHTiB
3 CHII 1 Ta 2 rpy1I Ta 0Cci6 KOHTPOJIBHOIL IPyIIX

CYy[IVH, YTPYAHEHHSI BEHO3HOTO BiITOKY Ta 3HU-
’KeHH{ I1yJILCOBOT0 KPOBOHAIIOBHEHHS ¥ XBOPUX
3 mporpecyrouor CHII.
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COLLIANIbHO-BIONONIYHI AETEPMIHAHTW PYXOBOI MOBEIHKW HACE/IEHHSA
B YMOBAX ITTOBAJIbHUX BUKJTNKIB TA OBEMEXXEHb

VK 613.6:331.4:37.011.31 doi: https://doi.org/10.32402/dovkil2026.03.033

COLIAJTBHO-BIOJIOITYHI AETEPMIHAHTH
PYXOBOI ITIOBEAIHKH HACEJIEHHSA
B YMOBAX I"TIOBAJIBHUX BUK/IUKIB TA OBMEKEHbD

KannnuyeHko 1.0O., METOH pfocnifXeHHs 6yNn0 KOMMJIEKCHE BUBYEHHS COLianbHO-6i0M10MYHNX LeTepMiHaHT pyXoBOi No-

NaTina I.0. BeAiHKN, 06CATIB €HEProBUTPAT Ta COMATOMETPUYHUX MOKA3HUKIB Pi3HUX FPYn HACeNeHHA B YMOBAX
BOEHHOIO CTaHy.

CyMmCbKmil AepxaBHui MATEPIANIN TA METOJWN. MpoBeaeHo couionoriyHe oHNaiiH-onuTyBaHHsa 97 3006yBadiB 0CBiTM CyMCbKOro

nejaroriyHnin yHisepcuter JePXXaBHOro nefarorivHoro yHisepcutety imeni A.C. Makaperka (18-20 pokis) Ta 114 npauiBHUKIB pi3HuX

imeHi A.C. MakapeHka, yCTaHOB (21-55 pokiB). Pyx0oBy aKTUBHICTb OLiIHIOBANIM 32 MiXKHApPOAHUM onuTyBanbHUKom IPAQ i3 pos-

M. Cymn, Ykpaina paxyHKoM eHeprosuTpart y metaboniyHux exksipanentax (MET-xB/TuxaeHb). Qisu4HWiA CTaTyC BU3HAYaNu

3a ingekcom macu Tina (IMT). CtatucTtuyHa 06pobka 3aiicHIoBanacsa 3a 4ONOMOrow naketis «Statistica
10.0» Ta MS Excel 3 no6ynoBoto 6aratodakTopHoi Mogesi 6iHapHOi NOriCTUYHOI perpecii.

PE3YJIbTATW. 3a pe3ynbratamu nonynsuiiitHOro MOHITOPUHTY 3 BUKOPUCTAHHAM MiKHApOAHOr0 OMuUTY-
BanbHMKa IPAQ yci onuTtaHi NnpoTArom TUXHSA BUTPaYanu HanobinbLUe Yacy Ha XOAbOY Pi3HOT IHTEHCUBHOCTI
(414,62 + 19,11 xB), cugaum nposenn 231,72 + 11,38 xB, BUKOHYIOUM Pi3Hi BUAN PO6IT, NpaLio0ym
3a KOMM'I0Tepamu, Ta KOPUCTYKOYNCh rapkeTaMu y BiflbHMIA Yac. PyxoBa akTUBHICTb MPOTATOM TUX-
HS (DAKTWYHO He BiAPI3HANAch 3a iHTEHCMBHICTIO, a came: PABI i PAMI ctanoBunn 121,16 + 5,9 xB Ta
120,15 + 7,34 xB BignosigHo (p > 0,05). Tpusanicts 4acy, AKuii NPOBEEHO CUASYY He BifpisHsanaca ce-
pen monogi (213,33 + 13,38 xB) i crapworo nokoniHHg (213,25 + 11,07 xs, (t = 0,11; p > 0,05)). Cepen
pecnoHaeHTiB 47,87 + 3,44% manu PAB iHTeHCUBHOCTI, 27,96 + 3,09% — PAI, 24,17 + 2,95% — PAH
iHTEeHCUBHOCTI. BuasneHo nporpecytode 3 Bikom 3pocTaHHsa IMT Bif HOpManbHWX 3HA4eHb Y MONOL
(22,17 £ 0,31 kr/m2) 0o HagmipHOi MacK Tina B oci6 ctapue 40 pokis (28,49 + 0,48 kr/m2, p < 0,001).
36inbLeHHs IMT Ha KOXHY 0AUHULLO (1 KI/M2) CTAaTUCTUYHO 3HAYYLLO NiABMLLYE LWAHCK POIBUTKY XPOHIYHNX
3axBOPOBaHb Ha 11,2% Ta BiANOBIAHO 3HUXYE NMOBIPHICTb 36€peXXeHHs 3L0P0B’S.

BWUCHOBKMW. Cepep ycix BiKoBUX rpyn 3HA4HOT0 NOLIMPEHHS HabyBae ManopyxauBa noBeAiHka. [oKasHuKm
€HEeProBUTPAT HACENEHHS € HIKYMMM 332 MDKHAPOAHI CTaHAapTW. BU3Ha4eHO BiKOBI 0COBSIMBOCTI PYXOBOI aK-
TUBHOCTI HaceNleHHs. HaliBuila pyxoBa akTUBHICTb MpuTamMaHHa Mosogi 4o 20 pokis, TOAi K 3 BikOM 3p0OCTae
rinofuHamis Ta Nporpecye HagnLKoBa mMaca Tina. [poBigHUM CaMOCTIRHUM YUHHUKOM HAABHOCTI XPOHI4HOT
naTonorii (3a JaHumu camo3Bity) Buctynae IMT pecnoHaeHTiB. [T0BEAIHKOBUM (DAKTOPOM i3 HaRBULLUM
NPEBEHTUBHUM MOTEHLialIoM € PyX0Ba aKTUBHICTb MOMiPHOT iHTEHCUBHOCTI. BUKOHAHHA peKOMEHA0BAHOr0
BO03 HaBaHTaXeHHA cepefHboi IHTEHCMBHOCTI (150 XB/TVXKAEHb) 3HUXYE PU3UK PO3IBUTKY XPOHIYHUX
3aXBOPOBaHb Ha 24,9%, TOAI AK 3BMYaliHA X0Ab6A MA€E HE3HAYHMI NPOGINaKTUYHNA edeKT (L0 7%).

KITHOYO0BI CNOBA: pyxoBa akTuBHICTb, iHAEKC Macy Tina, EHeProBUTPaTH, rPOMajcbKe 340pP0B A.

SOCIO-BIOLOGICAL DETERMINANTS
OF POPULATION PHYSICAL ACTIVITY BEHAVIOR
UNDER GLOBAL CHALLENGES AND RESTRICTIONS

Kalynychenko I.0., OBJECTIVE. The objective of the study was a comprehensive investigation of socio-biological determinants

Latina H.O. of physical activity behavior, weekly energy expenditure, and somatometric parameters among various
population groups under the conditions of martial law.

Sumy State MATERIALS AND METHODS. A sociological online survey was conducted among 211 respondents, including

Pedagogical University 97 students (aged 18-20) and 114 employees of various institutions (aged 21-55). Physical activity

named after A.S. Makarenko, (PA) was assessed using the IPAQ with the calculation of energy expenditure in metabolic equivalents

Sumy, Ukraine (MET-min/week). Physical status was evaluated via Body Mass Index (BMI). Statistical processing was

performed using «Statistica 10.0» and MS Excel software, including the construction of a multivariate
binary logistic regression model.

RESULTS. According to the population monitoring results using the international IPAQ questionnaire, all
respondents spent the most time during the week on walking of various intensities (414.62 + 19.11), and
spent 231.72 + 11.38 min. Weekly physical activity did not actually differ in intensity, namely: high-intensity
PA and moderate PA amounted to 121.16 + 5.90 min and 120.15 + 7.34 min, respectively (p > 0.05). A pro-
gressive age-related increase in BMI was revealed, ranging from normal values in youth (22.17 + 0.31 kg/m?)
to overweight in individuals over 40 years old (28.49 + 0.48 kg/m2, p < 0.001). BMI is the leading inde-
pendent factor in the presence of chronic pathology: a 1 kg/m? increase in BMI statistically significantly
elevates the odds of developing chronic diseases by 11.2% and accordingly reduces the probability of
maintaining health.

© Kamuuuuenko 1.0., Jlatina I'.0., 2026
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CONCLUSIONS. Sedentary behavior is becoming increasingly widespread across all age groups. The population’s energy expenditure
indicators fall below international standards. Distinct age-related patterns in physical activity have been identified: the highest levels of
physical activity are characteristic of young people under 20 years of age, whereas physical inactivity increases with age alongside the
progression of excess body weight. Based on self-reported data, BMI emerged as the leading independent risk factor for the presence of
chronic pathology. Among behavioral factors, moderate-intensity physical activity demonstrates the highest preventive potential. Achieving
the WHO-recommended volume of moderate-intensity exercise (150 min/week) reduces the risk of developing chronic diseases by 24.9%,
while regular walking shows only a minor preventive effect (up to 7%).

KEYWORDS: physical activity, body mass index, energy expenditure, public health.

BCTVII

CTaH 3[0pOB’d HaceJleHHd YKpaiHy, 1110 chop-
MYBaBCS IIiJT BINIMUBOM CYCIIIJIbHO-IIOJITUYHUX
Ta eKOHOMIUYHUX YUHHUKIB, XapaKTepPU3yETHC
IJIMOOKOI0 leMorpapivyHOI0 KPU3010 i3 Pi3KUM CKO-
POYEeHHAM HaceJIeHHs, BUCOKUM piBHeM 3aXBOpIO-
BaHOCTI, iHBaJTiqU3aIrii Ta CMepTHOCTI, 0COGJIUBO
cepeq ocib Ipare3aTHOTO BiKy [1, 2].

HayKoBIIIMU BCTaHOBJIEHO, 10 IIiJI [Ii€X0 XPO-
HIYHOTO CTPeCOTeHHOT0 BIUIMBY BiliHU, cepe]| Ha-
cesIeHHSI KpaiHU ITOITHMPeHHS HabyBalTh QYHKITIO-
HaJsIbHI 3MiHU y QOPMI HOTipIIIEHHS CAMOIIOYYTTS,
€MOILIHO-KOTHITUBHUX IIOPYIIIeHb, BUHUKHEHHS
XBOPOO CepIieBO-CYJUHHOI, HEPBOBOI, EH/IOKPUH-
HOI cucreM [3]. 3 oIy Ha BUllle3a3Ha4YeHe He-
0OXiTHUM 1 CBOEYAaCHUM € pearyBaHHS Ha HasgB-
Hi BUKJIMKU ChOTOJIEHHS Yy Tajly3i TpOoMaCbKOTO
3I0poB’d [4, 5].

CTpec-iHAyKOBaHi 3MiHM GOPMYIOTH CIIEITUDIKY
HOBEIHKH Pi3HUX BIKOBUX IPYH HaceJeHHd, 9K
IIpOsIB [eCTPYKTUBHUX KOIIIHT-peakIiiii Ha Xpo-
HIYHUY cTpec. YacTO BOHU CYIIPOBOJ KYIOTHCS
TepinuToM QisMUHOI aKTUBHOCTI, IIOIIUPEHHAM
KypiHHS, HepallioHaJIbHUM Ta He30aJIaHCOBAaHUM
Xap4yyBaHHAM, III0 3T0Z[0M MO>Ke TpaHCPopMyBa-
THUCA Y IIIBUIIEHUI PU3UK IIOTiPIITeHHS 3[[0POB’S
[6, 7]. Ha chorogHi, B yMOBax BOEHHOI'O CTaHY,
I MOJIOZ1 iCHYE CYTTEBUM YKUTTEBUU BUKJIUK —
IOeHAHHY IIPOIECiB COIliaJIbHOI aganTaliil Ta
31M00yTTS OCBITH Ha TJIi XPOHIYHOTO cTpecy. [
YUHIBCHKOI Ta CTyZeHTChKOI MOJIOAI ITpobyema
nedinuTy pyxoBoi akTUBHOCTI (PA) € 0c06JIBO
rocTpoto. CydacHUM HaBYaJIbHUM IPOIIeC y 3aKJjIa-
[laxX 3arajJIbHOI CepeIHHO] Ta BUIIOI OCBITH Xapak-
TEepPU3yeThCSI BUCOKUM PO3yMOBHUM HaBaHTa’KeH-
HAM, IIepeBa’KHUM IlepebyBaHHAM Y CTaTUUYHUX
TI0JIOKEHHSX, 1110 TPU3BOUTH 10 3HIKEHHS IIpa-
11e3[JaTHOCTI, 3pOCTaHHS 3aXBOPIOBAHOCTI, 361/Ib-
IIeHHS MacH Tia. CUTyallisi 3Ha4HO YCKJIaHUIa-
cs B yMOBaxX BOEHHOTO CTaHy B YkpaiHi. I[TocTiliHi
TIOBITPAHI TPUBOI'Y YaCTO 3YIUHSAITH OCBITHIN
IPOIeC, BUK/JINKAUM CTPECOBI CTaHU, a IIepexif
Ha JUCTaHIliiHe HAaBYaHHS Ta 00MeKeHUU J0C-
TYII 10 CIIOPTUBHOI iHQPACTPYKTYypPH, CTBOPUIIU
IOaTKOBi ITepemrkou i1 aKTUBHOTO CII0CO0y

JKUTTS, KOJIU He eQeKTUBHO IPOBOAITHCS YPOKHA
$i3MYHOTO BUXOBAHHS, IPUIIUMHAETHCA poboTa
CIIOPTUBHUX I'YPTKIB Ta CHOPTUBHUX KIy06iB [8, 9].
BumyiireHe 06Me>KeHHS MOTOPHUKHU Ha TJIi XPOHIiY-
HOTO CTpecy CYTTEBO MHiIBUIITye PU3UK BUHUKHEH-
HA MeTabOoJIIYHUX MOPYIIIEeHb Y TOBIOCTPOKOBIH
nepcnekTusi [10].

Ha croromHi o6rpyHTOBaHO Ta BIIPOBAPKEHO
CTaHJapTHU30BaHI HOpMH PA [j19 ZUTIYOrO Ha-
ceJIeHHA Ta iCHYIOTh peKoMeHjariii BOO3 1100
06cary PA muta mopocsux [11, 12]. OsHaueHe, 3pe-
IIITOI0, aKTyaJsli3dye JOCIiHKEHHS PYX0BOi IIOBe-
OIHKH, 1K KpUTepilo cpopMOBaHOCTI HaBUUYOK
3I0POBOIO CIIOCO0Y KUTTS HaceJeHHS B YMOBax
CKJIa[HUX BUKJINKIB BOEHHOTO IIepiofy.

MeTO10 AOCHiIKeHHsA O6yJI0 KOMILJIEKCHE BU-
BUEHHS COITiaJIbHO-0i0JIOTIYHUX leTepMiHaHT Py-
XOBOI ITOBEJ[IHKH, 00CATIiB eHEProBUTPAT Ta COMa-
TOMETPUUHUX II0Ka3HUKIB Pi3HUX Py HaceJeH-
HS B YMOBaxX BOEHHOI'O CTaHY.

MATEPIAJIN TA METOJAU

JIJ11 TOCSITHEHHS II0CTaBJIeHOI MeTH OyJI0 BU-
KOPHCTaHO METO] COITi0JIOTIYHOTO OHJIaHH-0ITUTY-
BaHH4 Ha 6asi rratdopmu Google Forms. B omu-
TyBaHHI 6pasiu ygacTh 97 3100yBadiB 0CBIiTH pis-
HUX ¢akyabTeTiB CyMCHKOTO JIep>KaBHOTO Ilefia-
roTigyHoTO yHiBepcuteTy iMeHi A. C. MakapeHKa
BikoM Bif 18 mo 20 pokiB Ta 114 npariBHUKIB pis-
HUX yCTAaHOB MicTa (BikoM Bix 21 mo 55 poKiB).
[lepen IpoBeAeHHIM JUCTAHITITHOTO OITUTYBaH-
HS PeCIIOHEHTH 03HAWUOMIJINCS 3 iHYOpMaIliero
IIpo MeTY, HOPSIIOK JTOCIIiKeHHs 1 Hafaau II0-
iHpopMOBaHy 3roAy. JoCaipKeHHI BUKOHAHO
BIZITIOBI/THO IO I10JIO’KeHb ['eJIbCIHCHKOI JeKIapa-
il BcecBITHBROI MeIUYHOI acoIfiarii Ipo eTUYHI
IIPUHITAIIN TPOBeJleHHS MeIUYHUX [T0CITiPKEeHb
3a y4acTIO JIOAUHU 9K Cy0’€KTa IOCIIipPKeHHS,
KougeHtii Paju €Bponu IIpo IIpaBa JIIOAUHU Ta
b6ioMenuITMHY, a TAaK0>K YMHHOTO 3aKOHO/IaBCTBA
Vkpainu. [IpoBefieHHSI OHJIaH-0ITUTyBaHHS 0YJI0
cxBajsieHO Komiciero 3 muTaHb 6ioeTHKHU CyMCHKO-
I'0 [lep>KaBHOTO I1efjaroriyHoro YHiBepCUTETY iMe-
Hi A.C. MakapeHka (ripotokoJt Ne 1 Bizg 01.06.2026

POKY).
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PA oniHoBanu 3a Mi>KHapOTHUM OIUTYBaJIb-
HUKOM (isMuHOI aKTUBHOCTI International Physical
Activity Questionnaire (IPAQ) /I IIOIYJIAIIITHOTO
MOHITOPHHIY JOPOCJIOT0 HacejleHHs BiKoM 15-69
pokiB [13]. AHasidyBasu Taki BUAU JIOKOMOITiHN:
x071b0a, pisMuHI HaBaHTa)KeHHS IIOMIpHOI Ta BU-
COKOI IHTEHCHUBHOCTI, @ TAaK0>X TPUBAJIICTh MaJo-
PYXJIMBOI IIOBEMIHKY (CUIiHHA). KiTbKiICHY OITIHKY
3araJIbHOTO PiBHSI PYyX0BOI aKTUBHOCTI 3/IiHCHIO-
BaJIM IIUISIXOM PO3PaxyHKY eHeprOBUTPAT y MeTa-
6osiuyHUX ekBiBasieHTax (MET-XB/THoKaeHb). s
CTaH/apTH3allil 06YnCcIeHb CYMapHUX IOTH KHe-
BUX €HEProBUTPAT 3aJIe’KHO BiJl iIHTEHCUBHOCTI
BHUKOHYBaHOI p0O0TH BUKOPHCTOBYBAJIH TaKi Koe-
¢irienTH: 11 Xons0u — 3,3 MET, 111 HaBaHTa>KeHb
cepenHbOI (moMipHOI) iHTeHCUBHOCTI — 4,0 MET,
JUISI IHTeHCUBHUX HaBaHTakeHb — 8,0 MET. [l
KOJKHOTO THIIy €HEeproBUTpPAaT OKpeMo (ikcyBa-
Jlacd 4acToTa (JHIB Ha TH)KIEeHb) Ta TPUBAJICTh
(XBWIMH Ha [IeHb) 3 pO3paxXyHKOM 3Ha4UeHb JJIs
PA Bucoxkoi Ta momipHoi (PAB ta PAII BifIIoBiTHO)
IHTeHCHBHOCTI, a TaKO’K 3arajJbHUMI 0aJl.

PecioH/IeHTIB 0yJ10 PO3IOIEHO HA TPYHH 3a
piBHaMu PA: 1)rpyma 3 PA BUCOKOI iIHTeHCUBHOCTI
(PABI): pecIioH/IEHTH, AKi 3a/[eKIapyBaJIy IIpUHaN-
MHI 3 THI BUCOKOIHT€eHCUBHHX HaBaHTa>KeHb abo
KOMOiHaITio IToMipHOI Ta BUCOKO]I PA i3 cymapHU-
MU eHeproBuTpartamMu He MeHIne 1500 MET-xB/
TIDK/IeHb; 2) Tpyna 3 PA moMipHOI iHTeHCUBHOCTI
(PAIII): ocoby, AKi IIpaKTHUKyBaJIu 5 abo OiIbIIe
IHIB OyIb-IKUX MOEAHAHb IIOMIPHOI YU BUCOKOI
aKTHUBHOCTI, 1110 B CYKYITHOCTI 3a6e3revyBajiy Mi-
HiMyM 600 MET-XB/THKeHb; 3) Tpyna 3 PA HU3b-
Kol iHTeHcUBHOCTi (PAHI): pecrioHZeHTH, ¥ IKUX
LIOTH KHEBUM 00CATr HaBaHTa)KeHb He J0CsAraB
600 MET-XB/TH>KI€Hb.

[IporpamMa AOCTipKEHHS, OKPIM OITIHKH pyXO-
BOTO peXHMy, epefbdavasa aHasli3 coIiofeMo-
rpa¢igyHUX XapaKTePUCTUK, 0COOGJIMBOCTEH CIIO-
CO0Y KUTTS, Cy0’eEKTUBHUX OI[IHOK COMaTUYHOTO
3[0POB’S, a TAKO’K MOTHUBAI[IMHUX HPIOPUTETIB
i 6ap’epiB Ha NUIAXY L0 PeryIapHUX 3aHATH §i-
3UYHOI0 KYJIbTYypO0. /laHi 1110710 HasgBHOCTI abo
BiJICYTHOCTI XpPOHIYHUX 3aXBOPHBaHb OTPUMaHI
Ha MificTaBi caMO03BiTiB B OHJIAWH-ONUTYBaHHI
pecrioHieHTiB. ®iISUYHUU CTaH OIIHIOBaJIU 3a JI0-
noMoroto iHgekcy Macu Tiia (IMT). Jy1g 11b0ro ITij
4ac OHJIaMH-OIIUTYBAaHHS PECIIOHeHTH CAaMOCTIN-
HO 3a3HavaJll B aHKeTi aHTPOIOMETPUYHI [TaHi
(BJ1acHY Macy Ta [OBKHUHY Tina).

Pospaxynoxk IMT 3miticHIOBaJIU 3a 3aTaJIbHOBI-
IOMOI0 GOPMYJIOH0 i IITKAJIO0 OIiHOK [14].

CTaTUCTUYHUU aHaJji3 Ta MaTeMaTU4YHY 00-
POOKY OTpUMaHUX pe3ysIbTaTiB IIPOBOAMIIH 3 BU-

KOPHCTaHHIM IIporpaMHUX ITakeTiB MS Excel 2007
Ta Statistica 10.0. [TapaMeTpUYHUMN OIIKMC BUOIPOK
3[iMICHIOBAJIM 3a AOIIOMOIOI METO[[iB OIIHCOBOI
CTaTUCTUKHU 3 O0UYUCIEHHAM CepeJHLOTO apud-
MeTHUUYHOI0 3HaUeHHS Ta II0XUOKHU CepefHbOl Be-
JuauHYU (M + m). /111 OIiHKY T0CTOBIPHOCTI po3-
OiKHOCTeN MK KUIbKICHUMU II0Ka3HUKaMU He-
3aJIe’KHUX I'PYII 3aCTOCOBYBAJIHU t-KpUTepiti CThIo-
[leHTa Ha piBHI IIOMUJIKH p < 0,05.

Jliig aHauti3y 3B’13Ky QaKTopa «HasgBHICTh/BIf-
CYTHICTh XpOHIUHUX 3aXBOpOBaHb» i3 IMT Ta PA
Pi3HOI iIHTeHCUBHOCTI BUKOPUCTAJIN MeTo| 6iHap-
HOI JIOTICTUYHOI perpecii, 3a JOIIOMOTOI SKOTO
OPOCTEXUIIH, SIK 3MiHa JOCIiPKyBaHUX I10Ka3-
HUKIB Ha II€BHI YMOBHI OJUHUIIi, 3MIHIO€ ITTaHCU
HasABHOCTI maToJiorii. Cujly Ta HalpsaM 3B’I3KiB
OITIHIOBaJIU 3a 3HaUeHHSIMH BiTHOIIIeHHS IIIaHCiB
(Odds Ratio (OR), pospaxoBaHoro sK exp(B)) Ta
moro 95% mosipuoro iHTepBaiy (95% [I).

PE3VJIBTATHU TA IX OBTOBOPEHHSA

ITix yac aHaIi3y OTPUMaHUX JaHUX OYyJI0 BCTa-
HOBJIEHO, III0 yCi OIUTaHI IPOTITOM TH>KHS BU-
Tpadasy Haubilbllle yacy Ha X0Ab0y pisHoOI iHTeH-
CHUBHOCTI Ta i3 pisHOI0 MeTom0 (414,62 + 19,11 xB),
cuagauu nposesu 231,72 + 11,38 XB, BUKOHYHOUU
Pi3Hi BUIU POOIT, IIpaIfiol0uyn 3a KOMII'IOTEpaMU
Ta KOPUCTYHOYUCH Pi3HUMU rajiKeTaMH y Bijb-
HUM yac. PyxoBa aKTHBHICTb IIPOTATOM THXKHS
$baKTUUHO He BifpisHANIAChH 3a IHTEHCUBHICTIO,
a came: PABI i PAIII cra"HoBmu 121,16 + 5,9 XB
Ta 120,15 + 7,34 xB BigmoBigHO (p > 0,05).

AHaJti3 0OTpUMaHUX Pe3yIbTaTiB I03BOJIUB BU-
SIBUTHU iCHyBaHHS BIKOBUX BiZIMiHHOCTeH y TpUBa-
Jocti PA pi3HOI iIHTEHCHUBHOCTI cepef, JOPOCJIOTO
HaceJIeHHd Ta MOJIOZi. 30KpeMa, Y PeCIIOH/IeHTIiB
BIKOM 10 20 POKIB IIOTHPKHEBA TPUBAJIICTh PABI
craHoBmia 152,85 + 5,29 XB, 1110 3HAYHO IIepeBU-
IyBaJjia aHaJOTIYHUYM MOKa3HUK OIMMUTaHUX Bi-
KoM Big 21 mo 40 pokiB (119,11 + 6,33 xB; t = 2,31;
p < 0,05) Ta ocib crapie 40 pokiB (93,18 + 5,44 xB;
t =4,67; p <0,01). Heo6xXimHO 3a3HAYUTH, 110 3a-
¢dikcoBaHUM piBeHb PABI y HAWMOJIOIITIN BiKOBIiM
IpyILi 3arajioM BiITIOBi/IaB IJI00AJIbHUM PEKOMEH-
marigM BOO3 110710 ¢pisuHOI aKTUBHOCTI [IJISI MO-
jgomi [12] (ma6a. 1).

TpuBaJIicTh Yacy, SKUU IIPOBENEHO CUAIYU He
BifpisHsIaca cepex moJtoni (213,33 + 13,38 xB) i
CTapIIoro mMokoaiHHA (213,25 + 11,07 xB, (t = 0,11;
p > 0,05)), 1110 CBiAYUTH PO IIHUPOKe PO3IIOBCIO-
[DKeHHS Cepejl HaceJIeHHSI Pi3HUX BiKOBUX I'PYII
OPaKTUYHO OJHAKOBOTO CII0CO0y BUKOPHUCTaH-
HA BiBHOTO Yacy ab0 BUKOHaHHY IIPodeciiHUX
060B’43KIB Y CTaTUYHOMY I10JIO’KEHHI CUISIYH.
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Tabsuiig 1. TpuBaIicTh BUAIB PyX0BOi aKTUBHOCTI y Pi3HHX BiKOBHX rpymax

TpHUBaIiCTh Pi3HUX BU/IiB PyX0BOi aKTUBHOCTI (XB) M + m

o PyxoBa aKTHBHICTH
BikoBi rpymu

PyxoBa aKTHBHICTb

BHCOKO1 noMipHoi Xoxs6a Yac, mpoBeeHUI
IHTEeHCHBHOCTi iHTEeHCHBHOCTI A CUJSTUH
(PABI) (PAIII)
fllo: 27%1’0““3’ 152,85 + 5,29* 168,01 + 7,83* 519,03 + 21,51% 213,33 + 13,38
21-40 poxiB, 119,11 + 6,33* 103,95 + 5,65* 392,02 + 18,27*
n= 62 t=2,31 t=3,69 t=251 214,74 £9,21
Crapiire 40 poKiB, 93,18 + 5,44# 88,44 + 7,06* 335,19 + 15,10*
n=17 t= 4,67 t= 4,49 t=4,18 213,25 £11,07

IIpumimka: * — CTATUCTUYHO 3HAUYII BiiMiHHOCTI Mi>k pectorzeHTamu 710 20 i 21-40 pokis, p < 0,05; # — craTuc-
THUYHO 3HAYYII BIIMIHHOCTI MK pecrioHeHTaMu 10 20 i cTapie 40 pokis, p < 0,01.

PiBeHb eHepreTUYHUX BUTpAT Ha PA € 00’ek-
TUBHUM II0Ka3HUKOM CII0COOY KUTTS Ta IIOTeH-
I[IMHOI MOXKJIMBOCTI IPOQITaKTUKU HU3SKU HeiH-
$eKIiHUX 3aXBOpPIOBaHb. BCTaHOBJIEHO, 110 3a
JaHUMU OIIUTYBaHHS CepefHi IIIOTH)KHEBI eHep-
TOBUTpPaTH pecHoHfeHTiB Ha PABI craHoBHIIA
969,29 + 47,20 MET-xB/TH>KeHb, PAIIl — 480,61 +
+ 29,35 MET-XB/THOKIEHb, 1110 3HAYHO MEHIIIe Ha-
BiTH MiHIMaJIbHUX 3Ha4YeHb MDKHapPOJHUX CTaH-
lapTiB pi3HUX piBHIB iHTeHCUBHOCTI PA. Ha 0co6-
JIUBY yBary 3acJyroBY€ BUgBJIeHA HEBiAIIOBII-
HICTb MK Cy0’€KTUBHUMU OI[IHKAMU PeCIIOH/IeH-
TiB Ta MIXKHapOZHUMM CTaHJapTaMHU: PiBeHB,
IKUU YYaCHUKU OIUTYBaHHS KBaJIiQiKyBaIU SIK
BHUCOKUM, 3a 00’eKTUBHUMU KpPUTEPisIMU BifII0-
BiJIaB JIWIIle TOMIipHIN PyXOBif aKTUBHOCTI, TO[I
K 3a/leKJlapOBaHi HaBaHTaKeHHd IIOMipHOI iH-
TEHCUBHOCTI paKTUYHO HaJseXKaad [0 KaTeropii
HU3LKHUX [10].

V mociimpkeHH] 6yJ10 ITpoaHasIisoBaHO CyMapHe
3HAYeHHs PYXO0BOl IHTEHCUBHOCTI 3a BeJIMUMHaAMU
PABI i PAIII, 1110 CTAHOBUTS Y IIJIOMY IJIS OIIUTA-
HUX 1449,89 + 63,64 MET-XB/TH>KIeHb.

BcTaHOBJIEHI 3aKOHOMIPHOCTI 36€epiraroThcd y
pisHMX BIKOBHUX rpymnax. 30KpeMa cepez 0cCib 10
20 pokiB PABI (1222,78 + 72,51 MET-XB/TH>K/IeHb)
nepeBuinye PABI y oci6 21-40 pokiB (952,90 +
+ 93,39 MET-xB/THOKneHS (t = 2,31, p < 0,05)) Ta ocib
crapie 40 pokiB (745,46 + 72,01 MET-XB/TH>KIeHb
(t = 4,66, p < 0,01)).

BuK/IMKae 3aHEIIOKOEHHA TOM (QakT, II[0 3 Bi-
KOM 3pocTae 00MesKeHHs PYXOBOI'O HaBaHTaKeH-
Hf, @ 3 HUM 1 M’I30BUX 3yCUJIb ¥ HaCeJIeHHs cTap-
IIUX BiKOBUX IpyIl. IliATBepAKye I1e 3MEHIIIeH-
HSI eHeproBUTpPAT Ha XOAbLOY, IK HaUJOCTYyIHi-
IIIOTO CII0CO0Y 30epiraTu ¢isMUYHY aKTHUBHICTh.
Sk1o Mostofs o 20 PoKiB Ha X040y BUTpadae
1712,70 + + 70,99 MET-XB/TH>K[jeHb, TO PECIIOH-
IeHTH 10 40 pokiB — 1293,65 + 60,29 MET-XB/THX-

IeHsb (t = 2,51, p < 0,01), a crapire 40 POKiB Tijlb-
ku 1106,14 + 49,84 MET-xB/TH>XaeHb (t = 4,18,
p <0,001).

AHauti3yrouu pesysibTaTH ONUTYBaHHS, O0YJI0
BCTAHOBJIEHO, IT10 3TiTHO 3 KyIachdiKaliero piBHIB
PA 3a Mi>KHapOgHUM OIIUTYBAJIbHUKOM (Qi3MUHOI
axTuBHOCTI (IPAQ), cepen peciioHaeHTIB 47,87 +
+ 3,44% MmaJst PAB iHTeHCHUBHOCTI, 27,96 + 3,09% —
PAII, 24,17 + 2,95% — PAH inTeHCcuBHOCTI. IIpu-
YoMy IIMTOMA Bara rpymu oci6 i3 PAB iHTeHCUB-
HOCTI IlepeBaykaJjia cepej 40JI0BIKiB (59,26 + 3,38%)
HOPIBHSHO i3 KiHKamu (40,77 + 3,38%; p < 0,05).
Hamu Oysi0 IIpoaHaji3soBaHO 3a PaXyHOK SIKUX
KaTeropili HaceJIeHHs YOJIOBIKM IepeBakasld 3a
BUCOKHUM piBHEM IHTEHCUBHOCTI PA HaJ| )KiIHOUO0I0
TPyIIOK0. BCTaHOBJIIEHO, 1[0 Y I'PYIIi YOJIOBIKIB J10-
MiHyBaJIa CTyJeHTChKa MOJIOAb (85,42 + 2,43%),
pellTa — CTaHOBUWJIM YOJIOBIKM Pi3HHUX BiKOBUX
IpyIl. Y >KiHOK pO3MIOAiI KOIropTH i3 PA BHCOKOI
IHTEHCUBHOCTI OyB IHIIINM, a caMme: cepef 3100yBa-
40K 0CBiTH — 41,51 + 4,32%, 21-40 pokiB — 24,53 +
+ 3,77% omUTaHUX, CEpeJ CTapIIIol BiKOBOI TpyIIk —
33,96 + 4,15% pecnioHeHTOK. Ha Hallly IyMKY, BU-
sIBJIEHI CTaTeBi Ta BIKOBi 0COO/IMBOCTI MOYKHA I105IC-
HUTH THM, 1110 CTYAeHTKH BUKOPUCTOBYBaIU (isHy-
HY aKTUBHICTh Y IIOBCAKIEHHOMY >KUTTI OiJIbIIIe,
HIX )KIHKH MOJIOJIOTO Ta IIpalie3faTHOTo BiKy (21—
40 poKiB), IKi Hapa3i aKTUBHO 3aJIy4eHi 710 [Tud-
POBOI eKOHOMIKH, sIKa Iepefbadae TpUBaJIe Iepe-
OyBaHHS B CTATUYHOMY II0JIOKEHHI CUSIH 3 MiHi-
MaJIbHOK JIOKOMOTOPHOK aKTHUBHICTH0. HaTOMiCTh
JKIHKH CTapIoro BiKy YacTillle 3aiHATI y cdepax,
1110 TOTPeOYITh (pisMUHOI IPHUCYTHOCTI Ta IIEPEMi-
1eHH4 (0CBiTa, MeIUITHHA, chepa 006CTyTOBYBaHHS)
Kpim Toro, icHye JOMiHyBaHHSI CyMapHOI 00y TOBOI
aKTHUBHOCTI y )KIHOK CTapIIINX BiKOBUX IPyII (po6o-
Ta [0 IOMY, Ha IIpUCaUOHUX AUISHKAX, y IpUBaT-
HUX TOCHOIapCTBaX), IKY YKIHKHU Cy6’€KTUBHO OITi-
HIUTHU SIK iIHTEHCUBHY PYXOBY aKTHUBHICTb.
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3Ba’KalO4yM Ha 3a3Ha4YeHi MPOTHOCTUYHI pU-
3UKH MeTaboJIiUHUX ITOPYIIeHb, HeiHQeKITiHHNX
XBOPOO Ta aKTyaJbHICTh IPeBEHTUBHUX 3aXO0[IiB,
Yy MerKax HaIlloro JOCJIiKeHHs 0yJI0 IIpoaHasIi3o-
BaHO IIOIIUPEHICTh HAAMIPHOI MacH Tija cepef
JIOPOCJIOTO HaceJIeHHs 1 MOJIOJI Ha OCHOBI po3pa-
xyHKy IMT. BcTaHOBJIEHO, III0 Y IiIJIOMY YOJIOBIKH
1 )KIHKM CTaTUCTUYHO 3HAYYIIO He BiPisHSINCS
3a mmoxasHukoM IMT (25,66 + 0,25 xr/m2 i 25,98 +
+ 0,36 Kr/M2 BigmoBiiHO; p > 0,05). OJHAaK Y BIKOBUX
rpynax IpoCTe>KyIThCd BipOrifHi BiAMIHHOCTI
MK MOJIOZF0 10 20 POKIB i CTapIIUMU BIKOBUMU
rpynamu. 3okpema IMT y oci6 1o 20 pokiB nepeby-
BaB y MeKaX HOpMaTUBHUX 3Ha4YeHb 1 CTAHOBUB
22,17 + 0,31 xr/m2. HaToMicTh y rpylri oci6 Bikom
21-40 poKiB e NOKa3HUK OYB CYTTEBO BUIIUM
(26,87 + 0,55 xr/m? (t = 7,69, p < 0,001)), 110 CBiA-
YUTH IIPO HAABHICTh HAJAJIUIIIKOBOI MacH Tija y
oci6 mo 40 pokiB. V oci6 crapire 40 pokiB IMT
3HaXOJUBCS Y MeyKaX HaAJIHUIIKOBOI MacHu Tijia
(28,49 + 0,48 Kr/mM?) TIOPiBHSIHO 3 HAHMOJIO/IIIOI0
rpynomo (t = 10,94, p < 0,001), 110 KTOBOAUTH IIO-
TEHIINHO Hebe3ITeYHUN PU3UK PO3BUTKY Pi3HUX
$opM HeiHPeKIIMHUX 3aXBOPIOBAHE i3 BIKOM.

J1JI1 KOMILJIEKCHO] OILIiHKU BILJIMBY COMaTH4-
HUX Ta IOBEJiHKOBUX UNHHHUKIB Ha CTaH 3[[0POB’S
(3a cy6’eKTUBHOI OIIIHKOKI «HAaAgBHICTH (Kox 1)
/ BIICYTHICTh XPOHIUHUX 3aXBOPIHOBaHb (Kozx 0)»
OyJsio mobymoBaHO 6araToPakKTOPHY MOJENb JIO-
ricTuuHOl perpecii, e YHUHHUKaMH, 1110 BILIMBa-
JIX Ha MO>KJIMBY HasIBHICTh XPOHIUHOI ITAaTOJIOTIL
Buctynaasu IMT, a TakoK 06cIr TOMipHOI, BHCO-
KOI pyXOBOl aKTUBHOCTI Ta X0fb06a (y XBUJINHAX)
(maba. 2).

OCKIJIbKU ITepBUHHI KoedillieHTH JIOTiT-perpe-
cii (B) Bimobparkasy HMOBIpHICTH 36eperKeHHSs
COMATHUYHOTO 3/I0POB’S i BiICYyTHICTh XPOHIUHUX
3aXBOPIOBaHb (Ko7 «0»), I OITIHKU Oe3Iocepe]-
HBOTO IIaHCY PO3BUTKY 3aXBOPIOBAHb (KOZ «1»)
OyJI0 TPOBEJIEHO iHBepCito 3HaKIB KoediIlieHTIB B
3 IX IIOZAJIbIINM eKCIIOHEHITIF0BaHHAM [IJI1 OTPHU-
MaHH$ 3HaueHb BiTHOIIeHHS I1aHCiB (OR).

AHauti3 BHECKY KOJKHOI leTepMiHaHTU I10Ka3aB.,
110 IPOBITHUM i CTATUCTUYHO 3HAYYIITUM YUHHU-
KOM MO>KJIMBOI HasIBHOCTI XPOHIYHOI I1aTOJIOTI]
Buctynae IMT (iHBepTOoBaHUU Koe(ilieHT perpecii
B = 0,1063) (xpuTepii Basbma = 9,13; p = 0,0025).
PospaxoBaHe BiJHOIIIEHHS IIIaHCIB CTaHOBUTH:
OR =1,1121 (95% AI: 1,05-1,19), 1110 CBiZUUTH TIPO
Te, 110 36isbIIeHHsT IMT Ha KO>KHY OTUHUITIO
(1 xr/M?2) TIPU3BOTUTH [IO0 ITiTBUIIIEHHS IIIAHCY PO3-
BUTKY XpPOHIYHUX 3aXBOpOBaHb Ha 11,2% i 3HU-
KY€ IIaHCU OYTHU 3[T0POBUM.

HaToMiCTh ITOBEIiIHKOBI YMHHUKU PyX0BOI aK-
THUBHOCTI (BucoKa PA, momipHa PA Ta xoxs6a), BU-
MIpsIHI y XBUJIMHAX 3a THKAEHb, ¥ MeyKax J[aHol
6araTo®akTOPHOI MOJ[eJIi He TOCATIA KPUTHUHOTO
PiBHS cTaTUCTUYHOIL 3HauyIocTi (p > 0,05), 110
BKa3ye Ha BiJICyTHICTh 6e3110CEPeTHHOT0 ePeKTY
BiJl KO’)KHOI OKpeMO B35ITOI XBUJIMHU HaBaHTa-
>KeHH4. IIpoTe aHaJIi3 CIIPIMOBAHOCTI OTPUMaHUX
Koe(iIlieHTIB 103BOJIUB BUIBUTU OKpEMI TeH/[eH-
Iii, a caMme: mo-Imepire, TPUBAJICTh IIOMipHOI PA
Mae 3aKOHOMIpHUM NpoQiIaKTUYHUN XapaKTep
BILIMBY (B = -0,0019; xkputepiti Baapma = 1,31;
p = 0,2533), i MO’KHaA TpPaKTyBaTH SIK «i3 30i/1b-
1eHHAM TpuBaJiocTi PAIIl 3MeHIIYIOThCS IITaHCH
PO3BUTKY XPOHIYHOI I1aTOJIOTII».

[Toka3HUK BigHOIIeHHS I1aHCiB (OR) 1 of-
Hi€l XBUJIMHU CTaHOBUTH 0,9981. /11 BU3HaUeH-
HS MO>XJIUBOT0 ITPOQIIaKTUYHOr0 ePeKTy OyJIo
OpOBeJeHO IepepaxyHOK Ha OibIT TpHUBaTUH
OpoMiKok vacy (150 xBuuH nmoMipHoi PA 3a pe-
KoMeHgarisMu BOO3) nmomMipHOI akTUBHOCTI Ha
TIDKIEeHb 38 GOPMYJIOI0:

ORlSOXB = expB><150 = eXp—0,019><150'

MaTeMaTH4YHa eKCTPANOJISIlisi XBUJIUHHOTO
3HaueHHd Ha 150 XBWIWH moMipHOI PA Ha THX-
JleHb IIiJT Yac po3paxyHKiB J03BOJIUJIA OTPUMaTHU
MOKa3HUK BiTHOIIEHHS ITaHCiB ORq5¢ x5z = 0,7511
1 TEH/IEHIIiI0 IIIO0 3HIKEHHS IITaHCY PO3BUTKY
XPOHIUHUX 3aXBOpIOBaHb Ha 24,9% (1 — 0,7511 =
=0,2489).

Ta6surig 2. Pe3yabTaTi 6aratodpakTOpPHOIO JIOTiCTUYHOIO PerpeciifHoro aHaisy
COMAaTO-IOBeiHKOBUX paKTopiB

KoedinieHT Cra"HgapTHa Komreniii PiBeHB BigHOImMEHHSA
3MiHHa BeJTHYHHA perpecii MOXHOKa ]13) a JILp a 3HA4yIIOCTi IIaHCIB

B (SB) A ® (0dds Ratio)
KoHncraHTa Mozedi (Intercept) 3,1771 1,0777 8,69 0,0032 23,9772
IMT 0,1063 0,0351 9,13 0,0025 1,1121
PABI (B XBHJIMHAaX) 0,0019 0,0019 1,08 0,2979 1,0020
PAIII (B XBUJIMHAX) -0,0019 0,0016 1,31 0,2533 0,9981
Xonw6a (B XBUJIMHAX) -0,0005 0,0005 0,67 0,4125 0,9995
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UMHHUK X0Ib0U TaKOXK BUSIBUB II03UTUBHUU
BIIJINB Ha MOJKJIMBe 3HMD KEHHSI IIAaHCIB GOpMy-
BaHHS I1aTOJIOTIYHUX CTaHiB. OgHAaK 03HAaUYeHHH
YMHHUK Ma€ HU3bKUU IPOTHOCTUUYHHUU 30POB’S-
30eperKyBaJIbHUU IToTeHIliaua (B = —0,0005; kpu-
Tepiti Basbpa = 0,67; p = 0,4125). SIKI0 HaBiTh
BUKOHATHU aHasoriuHuU 3 PAIII mepepaxyHOK
TIOKa3HUKa BiJHOIIIEHH IIaHCiB Ha 150 XBUJIUH
X0Ab0OM Ha THXKJEeHb, TO YMHHHUK XOAbLOM JIHIIIEe
Ha 7,01% Mo>Ke 3HI)KyBaTH IIaHCU GOPMYBaHHA
naTosoriyHux craHis (1 — 0,9299 = 0,0701). OTpu-
MaHi pe3ysJbTaTH BKa3ylTh Ha Te, 110 X0[b0a B
3BUYHOMY TEMIII Ma€ IIOCTYHaTHUCI MiCITeM OiIbIIT
e€HeproBUTPaTHUM BUIaM aKTUBHOCTI JJIs1 IOCST-
HEeHHS BUPa)KeHOTr0 NPOQLIaKTUYHOTO ePEKTY.

UMHHUK PYX0BOI aKTUBHOCTI BUCOKOI iHTeH-
CUBHOCTI He BUIBUB 3[I0POB’s136epe’KyBaJbHOT0
BILJIMBY B I'PYIIi pecrioHeHTiB (B = 0,0019; kpurte-
piit Basbpa = 1,08; p = 0,2979). OTpriMaHe 3HaUYeHHS
CBIZITUUTH IIPO Te, 110 B MeKax JaHOol BUOIPKU TpU-
BaJIiCTh IHTEHCUBHOTO Gi3MYHOTO HaBaHTAKEeHHS
He BUCTYIIa€ OpsIMUM GaKTOPOM 3HIKeHHS IMO-
BIPHOCTI BUHUKHEHHS XPOHIYHO] ITaTOJIOTII.

BHCHOBKH

1. 3a pesysbTaTaMu HONYJISAIIMHOIO MOHITO-
PHHTY 3 BUKOPUCTAaHHAM Mi>KHapOJHOTO OIIUTY-
BaJbHUKA IPAQ yci omuTaHi IIPOTATOM THUXKHA
BUTpavay HalbIbIlle yacy Ha X0Ab0y 3BUUHOI
iHTeHCUBHOCTI (414,62 + 19,11 XB), CUAAYU IIPO-
Bestx 231,72 + 11,38 xB. PA 1IpOTSAroM TH>KHS dak-
TUYHO He BiJ[pi3HsIach 3a IHTEHCHUBHICTIO, a CaMe:
PABI i PAIII cragoBmIu 121,16 + 5,9 xB Ta 120,15 +
+ 7,34 xB BignosigHoO (p > 0,05).

2. TpuBaJiCTh 4acy, SKUU OPOBEIeHO CUIIIN
He BifpisHsuiaca cepen MoJsoai (213,33 + 13,38 xB)
1 cTapiroro roxkostiHHaA (213,25 + 11,07 xB, (t = 0,11;
p > 0,05)), 1110 CBiAYUTH PO IIIHUPOKE PO3IOBCIO-
JDKEeHHS cepejl HaceJIeHHSI Pi3HUX BiKOBUX T'PyIl
OPaKTHUUYHO OHAKOBOTO CII0CO0Y BUKOPUCTaHHSI
BUILHOTO Yacy abo BUKOHaHHS IIpodeciiHuX 060-
B’SI3KiB Y CTAaTUUYHOMY IT0JIO’KEHHI CUISTUH.

3. 3rigHo 3 KiIacudikariiero piBHIiB PA 3a Mix-
HapOAHUM OIIUTYBaJIbHUKOM (QisTUHOI aKTUBHOC-
Ti (IPAQ), cepen pecioHieHTIB 47,87 + 3,44% Maiu
PAB inTeHCHBHOCTI, 27,96 + 3,09% — PAII, 24,17 +
+ 2,95% — PAH iHTeHCHUBHOCTI.

4. IMT y oci6 mo 20 pokiB 11iepebyBaB y MeKax HOp-
MAaTHUBHUX 3HAUeHb i cTaHOBUB 22,17 + 0,31 Kr/m2.
HaTtoMicTh y rpymi oci6 BikoMm 21-40 pokiB 1ie#t
IMOKa3HUK OyB CYTTEBO BUIIUM (26,87 + 0,55 Kr/M?2
(t=17,69, p <0,001)), 110 CBIiAYUTH PO HAABHICTH
Ha/IJTUIIIKOBOI MacH Tijsla y 0ci6 710 40 pokiB. V ocib
crapiure 40 pokiB IMT 3HaxofuBCAd Y MerKaxX Hal-

JIMIITKOBOI MacH Tisa (28,49 + 0,48 Kr/M?2) IIOpiBHS-
HO 3 HaUMOJIOAIIIO Ipy1ioto (¢t = 10,94, p < 0,001),
110 TOBOAUTH IOTEHIIIHO HeOEe3IIeUHUN PU3UK
PO3BUTKY pisHUX GopM HeiHPeKIIIMHUX 3aXBO-
PpIOBaHBb i3 BiKOM.

5. Ha ocHOBI no6yzoBaHoi 6araTopakToOpHOI
MojiesTi 6iHapHOI JIOTICTUYHOI perpecii ToBeeHO,
1110 TPOBIHUM UMHHUKOM HAasgBHOCTI XPOHIYHOI
natoJsorii Buctymnae IMT. 36inbpmienusa IMT Ha
KOKHY OJHHUITIO (1 Kr/M%) CTaTUCTUYHO 3HAUY-
110 IIiBUINYE IITAaHCHU PO3BUTKY XPOHIUYHUX 3a-
XBOpPI0OBaHb Ha 11,2%, HaBaHTa)KeHHS IIOMipHOIL
iHTeHCHUBHOCTI (06csirom 150 XBMJIMH Ha THOKIEHD)
3abe3meuy0Th 3HW)KEHHS IIAaHCIB QOpMyBaHHS
XPOHIYHOI rTaToJIorii Ha 24,9%, HU3bKOIHTeHCUBHA
xXonb6a Ha 5,8% 3a yM0OBHU 150 XB/THXKEHB).

[TepcrieKTUBY MOJAIBIINX TOCITIKEeHD IIepe]-
6auaroTh 36LIBITIEHHS 00CATY PECIIOH/IEHTIB i3 3a-
JIy4eHHSIM Pi3HUX IIPOodeCiiHUX TPYII HaceJIeHHS;
IOTIOBHEHHS 10 IIPOTHOCTHUYHOI MOJeJIi I0aTKO-
BUX XapaKTEPUCTHUK IICUX0-EMOIITHOTO CTaHY.
ITobymoBaHa perpeciiiHa MOfieJIb MOKe CIyTyBaTHU
MaTeMaTHUYHOI0 0CHOBOIO JIJIsI PO3POOKU aJIrOpUT-
MY iHAUBIyaJIbHOI OI[IHKHU 37[0POB’S1 HaCeJIeHHS,
IKUU MO’Ke O0yTH BOPOBAPKEHUU y IIPaKTUUHY
TiSIJIBHICTH IIeHTPiB I'POMAJICHKOTO 370POB’S, B
OCBITHIH IIpoIlec 3aKJIaf[iB OCBITH.
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K/ITHIYHA XAPAKTEPHCTHKA TA CKAPTH XBOPHUX
3 YPAJKEHHAM CJIVXOBOI CUCTEMM IIICJIA BUBYXOBOI TPABMUA

KotoB B.O.

[lepxaBHa ycTaHoBa
«|HCTUTYT OTONAPUHIONOTii
im. mpodp. 0.C. KonomiityeHka
HauioHanbHoi akagemii
MeANYHUX HayK YKpaiHn»,

M. Kuig, YkpaiHa

META po60T1 — BM3HA4YMTI 0COBANBOCTI CKAPT Ta KMiHIYHOT KapTUHN Y BiNCbKOBOCAY)X60BL,IB i3 CEHCO-
HEeBPaNbHOK Ta KOMOIHOBAHOK MPUIMYXYBATICTIO, AKi BUHUKIIM BHACMILOK aky6apoTpaBmMu, OTPUMAHOI B
yMOBax 60M0BMX JiN.

MATEPIAJIN TA METOZIN. O6¢TexeHo 98 BiNCbKOBOCNYXXO0BLIB 3 AiarH030M aky6apoTpasma (BMOyxoBa
Tpasma), 0TpUMaHa B ymoBax 601oBux fiit. [fpoBefeHo 36ip ckapr Ta aHaMHe3y, eHA0CKONIYHUA OrNsj
30BHILUHBOr0 CYX0BOr0 X0Ay Ta 6apabaHHOi nepeTuHKN (eHA0CKONIYHE 06nagHaHHs «Karl Storz», Himeu-
4iHa), TOHaNbHY NOPOroBy Ta MOBHY aydiomeTpito (aymiomeTrp AC-40 chipmu «Interacoustics», [JaHis),
iMnefaHcHy aygiomeTpito 3a gonomoroto AT235 («Interacoustics», [aHis).

PE3YJIbTATW. 3a peaynbratamm 06CTexKeHHN 37 xBopux (37,8%) Mann CeHCOHeBpanbHy NPUIyXyBaTicTb,
61 xBopuii (62,2%) — Kom6iHOBaHY (3MilLaHy). CKapru XBopux i3 CEHCOHEBPabHOK NPUMIYXYBaTICTIO
06MeXYBaNIMCs 3HUKEHHAM CITyXY NePeBaXHO Y BUCOKOYACTOTHOMY [iana3oHi, ANY3HUM LLYMOM Y ByXax
Ta (DEHOMEHOM PEKPYTMEHTY. Y XBOpPUX 3 KOMOIHOBAHOK MPUIAyXyBaTiCTIO CMEKTP CKapr L0AATKOBO
BK/t0YAB BiAYYTTS 3aKNALeHOCTi Y ByXax, ayToODOHi0, PIBHOMIPHE 3HWXEHHSA CAyXY N0 BCbOMY [iana3oHy
4acToT, IHOAI — rofI0BOKPYXiHHA, 6iNnb i BUAiNeHHs 3 Byxa. Y 79,6% XBOPMX BiA3HA4anuch CynyTHi Ncu-
XO0EMOUiAHI NOPYLUEHHS — MOTiPLWIEHHs CHY, eMOLiHa NabinbHICTb, NiABULLEHA APaTiIBAUBICTb Ta WBMAKA
BTOMNIOBAHICTb. Y CTPYKTYPi KOHAYKTUBHOIO KOMMNOHEHTA KOMBIHOBAHOI0 YpaXKeHHS cnyxy nepdopauis
6apabaHHOi NepeTUHKN cTaHoBKNa 82%, i3011b0BAHMII PO3PUB NAHLOra CyX0BMX KiCTOYOK 32 iHTaKTHOT
6apabaHHoi nepeTuHkn — 18%.

BUCHOBKW. AHani3 0co6nnBoCTeN CKapr i KNiHIYHOI KAPTUHM Y XBOPUX i3 CEHCOHEBPANbHOK Ta KOMOIHOBA-
HO NPUrIYXyBATICTIO Nicns aky6apoTpaBMmn 403BOJIAE BXe HA eTani NepBUHHOIO OMUTYBAHHSA 3 BUCOKOO
AIMOBIPHICTIO NPUNYCTUTW XapakTep YPaXXeHHs CAYXOBOr0 aHaniatopa, Lo Aae 3MOry LinecnpsmoBaHo
nnaHyBaT 06CAT iHCTPYMEHTANbHOr0 06CTEXEHHSA Ta CBOEYACHO BU3HAYATK NMOKA3AHHA [0 Xipypri4YHOro
NiKyBaHHA.

KITHO40BI CNOBA: akyb6apoTpaBma, CeHCOHEBPabHa npuriyXyBatictb, KOMOIHOBAHA MPUIIyXyBaTicTk,
BUOYXxoBa TpaBma, nepghopayis 6apabaHHoi nepeTuHKM.

CLINICAL CHARACTERISTICS AND COMPLAINTS OF PATIENTS
WITH AUDITORY SYSTEM DAMAGE AFTER BLAST INJURY

Kotov V.O.

State Institution

«0.S. Kolomiichenko
Institute of Otolaryngology
of the National Academy
of Medical Sciences

of Ukraine»,

Kyiv, Ukraine

OBJECTIVE. The objective of the study was to determine the features of complaints and clinical presentation
in servicemen with sensorineural and combined hearing loss resulting from acoustic trauma sustained
under combat conditions.

MATERIALS AND METHODS. 98 servicemen with a diagnosis of acoustic trauma (blast injury) sustained
under combat conditions were examined. History and complaint collection, endoscopic examination of
the external auditory canal and tympanic membrane (Karl Storz endoscopic equipment, Germany), and
pure-tone and speech audiometry (AC-40 audiometer, Interacoustics, Denmark) and tympanometry were
performed (AT235H audiometer, Interacoustics, Denmark).

RESULTS. According to the examination results, 37 patients (37.8%) had sensorineural hearing loss, and
61 patients (62.2%) had combined (mixed) hearing loss. Complaints in patients with sensorineural hear-
ing loss were limited to hearing loss predominantly in the high-frequency range, diffuse tinnitus, and the
phenomenon of loudness recruitment. In patients with combined hearing loss, the range of complaints
additionally included a sensation of ear fullness, autophony, uniform hearing loss across the entire
frequency range, and, occasionally, dizziness, pain, and ear discharge. Concomitant psycho-emotional
disturbances — sleep disturbance, emotional lability, increased irritability, and rapid fatigability — were
observed in 79.6% of patients. Within the structure of the conductive component of combined hearing
impairment, tympanic membrane perforation accounted for 82%, while isolated ossicular chain disruption
with an intact tympanic membrane accounted for 18%.

CONCLUSIONS. Analysis of the features of complaints and clinical presentation in patients with sen-
sorineural and combined hearing loss after acoustic trauma allows the nature of the auditory system
lesion to be presumed with high probability already at the stage of the initial interview, which makes it
possible to purposefully plan the scope of instrumental examination and to timely determine indications
for surgical treatment.

KEYWORDS: acoustic trauma, sensorineural hearing loss, combined hearing loss, blast injury, tympanic
membrane perforation.
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KHIYHA XAPAKTEPUCTUKA TA CKAPIU XBOPUX 3 YPAYKEHHSAM CTYXOBOI CUCTEMU MIC/A BUBYXOBOI TPABMU

AKy6ap0TpaBM3 — crerudiuHe yIIKOIPKeHHS
CJIyXOBOTO aHaJi3aTopa, 3yMOBJIEHE JIi€0 BU-
OyX0BOI YU aKyCTUYHOI XBWJII HaJMipHOI iHTEH-
CUBHOCTI, — 3aJIMIIIAa€THC OHI€I0 3 HANIIOIIINpe-
Himmx ¢opM 6010BOI TPABMHU B YMOBAX Cy4aCHOTO
30poIiHOr0 KOHQUIIKTY. 3a JaHUMH PETPOCIIEKTHB-
HOTO aHaJIi3y CTPYKTypH 60M0BOI TpaBMU Cepef
BiMICBKOBOCJIYKOOBIIIB 36poriHUX Cuil YKpaiHy,
aKybapoTpaBMa peecTpyeThbCs vy 23,7% BUIIaAKIB
60110BOI TpaBMH, a MiHHO-BHOyX0Ba TpaBMa 3a-
rajJloM CTaHOBUTH IOHAJ 60% ychOoro o6CAry Io-
paHeHb [1]. 3a criocTepeskeHHIMHU BiTUM3HIHUX
JIOCJIITHUKIB, YaCTOTa BOOIYHOTO ypaKeHHS CJIy-
XOBOTO aHaJsisaTopa IIpU Cy4dacHiil 60MOBIl aKy-
6apoTtpaBMi nepeBuilye 60%, 110 IIOB’SI3yIOTH i3
IIUPOKUM 3aCTOCYBaHHSIM BUOYXOBUX IPUCTPOIB
BIIKPUTOIO TUILY, 3TATHUX GOPMYBaTH BCECIIPSIMO-
BaHy y/lapHy XBUJII0 BUCOKOI iIHTEHCUBHOCTI [2].

[TaToreHeTHYHO aKybapoTpaBMa € reTeporeH-
HUM CTaHOM: 3aJIeKHO BiJi iIHTEHCUBHOCTI Ta Hall-
PSIMKy [ii BUOYX0BOI XBUWJII ypa>KeHHSI MO>Ke 00-
Me>KyBaTUCSI BUKJIKYHO CEHCOPHUMU CTPYKTY-
paMu CIyXOBOTO aHaJjizaTopa abo MoeTHyBaTHUC
3 MeXaHIYHUM YIITKOPKEeHHSIM 3BYKOIIPOBIZTHOTO
arapaTy cepeJHbHOTO ByXa — PO3pHUBOM bapabaH-
HOI IIepeTHUHKH Ta/abo MOPYIIeHHSIM I[iIiCHOCTL
JIAHITIOTA CJIYXOBUX KicTouoK. Ilepdopariia 6apa-
0aHHOI ITepeTUHKY € OJHUM i3 HaluacTillINX Hac-
JIIIKIB BUOYXOBOTO YpakeHHS ¥ TPaJUIIiHO PO3-
IJIJAETHCS IK MapKep BIUINBY BUOYXOBOI XBHJIL
JIOCTaTHBLOI iIHTEHCUBHOCTI: 3a JaHUMU CHCTeMa-
TUYHOTO OIJIAAY OTOJIOTIUHUX TpaBM cepef ITHU-
BUIBHUX KEPTB TEPOPUCTUUHUX BUOYXIiB, I1epdo-
paitis peecTpyeThbCs Marke y 69% rocmitasizoBa-
HUX nocTpakaanux [3]. PasoM 3 tum, 11e y 2007 p.
OyJI0 TI0Ka3aHo, 110 HasBHICTh nepdopariii 6apa-
0aHHOI ITIepeTUHKHU caMa II0 cobi He € HalilHUM
IPeJUKTOPOM TSDKKOCTI CYIIyTHBOTO YpaKeHHS
IHIITUX OpPTaHiB i CUCTEM, a OT)Ke XapaKTep ypa-
>KeHHs CIyXO0BOTO0 aHaJjli3aTopa II0Tpebye OKpeMoi,
CaMOCTIMHOI [iarHOCTUYHOI OITIHKY [4].

Cy4acHi yKpalHChKIi JOCJIKEHHSI Ha KOTOPTI
BIMCHKOBOCIY>KOOBIIIB i3 TpaBMaTUUHOO I1epdo-
paitiero 6apabaHHOI ITepeTUHKH, OTPUMAHOI0 B
yMoOBax 60M0BUX it 2023-2024 pp., MiATBEPIKY-
I0Th, 1110 ILJIOINA ¥ JIoKasIi3allig nepdopariil 1ocTo-
BIpHO KOPEJIIIOTH 3i CTYIIEHEM BTPAaTH CJIYXy Ta
BeJIMYUHOI0 KiCTKOBO-IIOBITPSIHOTO iHTEpBaly, a
CBO€YaCHa XipypriyHa KOPeKITis 03BOJISIE CYTTEBO
IIOKpaIUTU CIyX0BY QyHKILit0 [5]. [TaTodisioso-
rivHI MeXaHi3MH i30JJb0BAaHOTO CEHCOHEBPAJILHO-
IO ypaKeHHs IpH aKybapoTpaBMi ITOB’I3yI0Th IIe-
penyciM i3 gUCPyYHKITi€l0 30BHIITHIX BOJIOCKOBUX
KJIITWH KOPTi€BOT0 OpraHa BHACJII/IOK IIOPYIIIeHH

IJIICHOCTI IXHBOTO CTEPEeOIUIiapHOTO IyJKa [6],
a TaKO0)X i3 MOKJIMBUM PO3BUTKOM KOXJIEapHOI
CHHAIITOIIaTil — YIIKOIpKeHHAM CHHAIITUYHUX
KOHTAKTIiB MK BOJIOCKOBUMHU KJIITUHAMHU Ta BO-
JIOKHaMH CJIyXOBOT'O HEPBa, sIKe 3[aTHe CIIPUYNHSI-
TH Cy0’eKTUBHI CJIyXO0Bi CKapryd HaBiTh 3a BiJICYT-
HOCTI 3MiH Ha CTaHJapTHIN TOHAJIBLHIN aymiorpami
[7]. OgHak, cydacHi po60TH CBigUaTh PO Te, 110
IIpU aKy6apoTpaBMaTUYHIOMY YpaKeHHI CTpax-
IalTh YCi BiAAIIN CIIyXOBOI'O aHaJlizaTopa Bif
peneriTopa 1o Kopu [9].

[Tonpu 3HAaUYHUM 00CIT HAKOITMYEHUX JaHUX
11010 MeXaHi3MiB ypakeHHS CJIyXOBOTO aHaJIi3a-
TOpa IpU aKybapoTpaBMi, IIOPiBHSIbHA KJIiHIUHA
XapaKTepUCTUKA CKapr i 060’eKTUBHOI KapTUHU
Yy XBOPHUX 3 i30/IbOBAaHOK CEHCOHEBPAJIbHOK Ta
KOMOIHOBaHOI (3MillIaHOI0) IPUTJIYXYBATICTIO,
OTpUMaHa Ha pellpe3eHTAaTUBHIN BUOipIli 10-
CTpakJaJIuX B yMOBaxX Cy4acHOI II0BHOMACIITa0-
HOI BiliHU B YKpailHi, y JOCTYIIHI! HayKOBiH JiTe-
paTypi BUCBIiTJIeHa HEOCTATHHO.

MeTta po60TH BH3HAUUTH 0COOJIMBOCTI CKapr
Ta KJIIHIYHOI KapTUHU y BiCHKOBOCIY>KO0BIIiB
i3 ceHCOHeBpPaJIbHOI0 Ta KOMOGIHOBaHOK HPULJIY-
XyBAaTICTIO, IKi BUHUKJ/IM BHACJIIIOK aKybapoTpas-
MU, OTPUMaHOI B yMOBax 60MOBUX [ill.

MATEPIAJIM TA METOAU

O6cTexxeHO 98 BiMICHKOBOCIY>KOOBIIIB 3 Amiar-
HO30M aKyb6apoTpaBMa (BHOyxXoBa TpaBMa), SKa
OTpHMaHa B yMOBaxX 60MOBUX Aill. VciM marfieHTam
IIPOBeZIeHO KOMILIEKCHE 0TOPUHOJIAPUHTOJIOTIUHe
o06CcTe)KeHHS, sIKe BKJIF0UaJsIo 36ip ckapr i aHaMHe-
3y 3aXBOpPIOBAaHHS 3 YTOUHEHHSIM MeXaHi3My Ta
TEepMiHy TPaBMHU.

EH/IOCKOIIIYHUN OIJISLZ] 30BHIIIIHBOTO CJIYXOBO-
ro X0y Ta 6apabaHHOI IIepeTHHKN BUKOHYBAaJIN
3a JI0II0MOTOX0 YKOPCTKOT0 eHockomna gpipmu «Karl
Storz» (HimeuumnHa) 3 KyToM orysagy 0°, 110 7103-
BOJISLJIO JleTaJIbHO Bi3dyaslidyBaTH CTaH IIKipH 30-
BHIINITHBOTO CJIYXOBOTO X0y Ta 6apabaHHOI Ire-
PeTHUHKH, HagBHICTh Iepdopartii, i posmipu Ta
JIOKaJIi3aIliro.

ToHa/JIbLHY IIOPOrOBY Ta MOBHY ayZiOoMeTpiro
IIPOBOJIMJIU 3a OIIOMOroro aymioMeTrpa AC-40 («In-
teracoustics», JlaHisl), TUMIIAHOMETPIO 3a TOIIOMO-
roro TuMItaHoMeTpa AT235 («Interacoustics», /laHis),
1110 3a6esI1eyyBaJIo OIiHKY IIOPOTiB CIyX0BOl Uy T/IN-
BOCTI 3a IIOBITPSHOIO Ta KiCTKOBOIO ITPOBITHICTIO, a
TaKO>K CTaHy 3BYKOIIPOBITHOI CUCTEMH CEPETHHOTO
ByXa ¥ pyXJIMBOCTi 6apabaHHOI TepeTUHKH.

CraTuCTUYHY 06p0OKY OTPHMaHUX pe3ysIbTaTiB
3[IiMICHIOBAJIH 3a 3aTaJIbHOIIPUUHATIMU METOLAMU
BapialliiHOl CTaTUCTHUKU 3 BUKOPHUCTAHHSAM Bifl-
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HOCHUX BeJTUUMH (BiJICOTKIB) /I XapaKTEPUCTUKHU
CTPYKTYPH 06CTEKEeHOr0 KOHTUHTEHTY 3a KJIiHIU-
HUMU IpyIlaMy Ta TUIIOM BUSIBJIEHUX IIOPYIIIEHb.

PE3VJIBTATHU TA IX OBTOBOPEHHSA

3a pesyJibTaTaMU KOMILJIEKCHOTO 00CTeKeHHS
HallieHTH Oy/Iu PO3IIOZiIeH] Ha 1Bl KJIiHIUHI Tpy-
IIU 3aJIe7KHO BiJf XapaKTepy ypakeHHs CIYX0BOTO
aHaJsizatopa: 37 xBopux (37,8%) manu i301b0Ba-
HY CeHCOHeBpaJIbHY IIPUINIYXYBaTiCTh, TOJI SIK Y
61 xBOporo (62,2%) miarHOCTOBaHO KOMOIHOBaHY
(3MilraHy) IpUITyXyBaTiCTh, 3yMOBJIEHY I10€{HAH-
HSIM CeHCOHeBpPaJbHOI0 KOMIIOHEHTA 3 MeXaHiu-
HHUM YIIKO/KeHHSIM 3BYKOIIPOBiZHOTO amapary
CepefHbOI0 ByXa.

TaxuM yrHOM, KOMOIiHOBaHa ¢popma ypakeHH:
CJIyXy BUSBHWJIACS MarDKe BIBiUi 4acCTIIIO 3a i30-
JIbOBaHy CEHCOHEeBPaJIbHY, IT10 Y3TO[KYETHCS i3 3a-
raJIbHUM YsBJIEHHSIM IIp0 aKybapoTpaBMYy K IIpO
KOMIUIEKCHE, 6araTopiBHEBe Ypa KeHHS, IIPU SIKOMY
MeXaHivHa Jiis1 BUOYX0BOI XBUJIL PiIKO 0OMEXKY€eTh-
Cs1 JIUIIIe BHYTPIIITHIM BYXOM, CJTyXOBUM HEPBOM Ta
[EHTpaJbHUMU Bi/iJTiTaMU CJTyXOBOTO aHasIisaTopa
0e3 3aJlyueHHs CTPYKTYP CEpeqHbOro Byxa [3, 4].

Ile Tako>X Bifo6parkae iCHyH049y TeH/[€HIIi10, 1110
Ha JIIKYBaHHS 4acCTillle CIIPIMOBYHOThCS IIAI[i€HTH
3 YIIKO/DKEHHIMU O6apabaHHOI IEPeTUHKH K BU-
IUMoi, 00’eKTHBHOI 03HAKH aKybapoTpaBMU, TOAL
SIK [T yTOUHEHH [TIarHO3Y IIPU CEHCOHEBPaIbHUX
IIOPYIIIeHHIX Heo0Xi/THe 3aCTOCyBaHHA iIHCTpyMeH-
TaJIbHUX METO/IiB 00CTeKeHHs, ITT0 He 3aBKIHU J10-
CSDKHO Ha paHHIX eTalax MeJUYHOI eBaKyarlii.

AHaJi3 ckapr Ta JaHUX aHaMHe3y [03BOJIUB
BUSBUTHU YiTKi KIiHIYHI BifMiHHOCTI Mi>k o60Ma
rpyIiaMu IIOCTPaXKIaInX, IKi 3HAUHOI MipoIo Bi-
IobpakarTh Pi3HUINO B TaTOTeHETUYHOMY MeXa-
Hi3Mi ypakeHHd. [lallieHTH 3 i30JIbOBaHUM CeH-
COHEeBpaJbHUM KOMIIOHEHTOM IIOPYIIIEHHS CIYXY
CKap KUJIUCA IlepeBakHO Ha 3HUJXKEHHS CIYXY,
0CO00JIMBO BUpPakeHe y Jlialla30Hi BUCOKUX YacCTOT,
IIIyM y ByXax (6LIBIIICTh TAKUX XBOPUX OIIUCYBa-
JIA TeH IIyM He K JIOKaJIi30BaHUU Y IIOIIKO/Ke-
HOMY BYCi, a 9K PO3JIUTHUH, 110 CIPUHNMAETHCS
«B TOJIOBI»), a TaKO>X Ha pisKe, TUCKOMOpPTHE
CIIPUMHATTS I'YYHUX 3BYKIB, 1[0 € KJIaCUYHUM
IPOosSIBOM peHOMeHa PeKPYyTMEeHTY — ITaTOJIOTiUHO
IIIBU/IKOTO HAPOCTAHHS T'YYHOCTI 3BYKY 31 361JIb-
IIIeHHSIM HMOT0 IHTEHCUBHOCTI, sIK€ BBa’Ka€eThCs
crrerGivHOI0 03HAKOI0 PEIENITOPHOTO YpaKeHHI
CJIyXOBOTO aHaJsisaTopa [8].

V marfieHTiB 3 KOMOIHOBaHUM HOPYIIEHHSIM
CJIyXy, 3yMOBJIEHUM IIO€JHAHHSIM CEHCOHEBPaJIb-
HOT0 KOMIIOHEHTAa 3 HasgBHICTIO mepdoparrii 6a-
pabaHHOI ITepeTUHKU Ta/ab0 PO3PHUBOM JIaHITIOTa

CJIyXOBUX KiCTOYOK, CIIEKTP CKapr 0yB CYTTEBO
mupmuM. OKpiM ycix BUIe3a3HAaUEeHUX CHMII-
TOMIB, XapaKTepHUX i1 CeHCOHeBpPaJIbHOI IIpU-
IJIyXyBaTOCTI, ITi XBOPI AOJaTKOBO BiJl3HAYaJIH Bij-
YyTTs POSIHPAaHHA Ta 3aK/IaZeHOCTI B ypayKeHOMY
BYCi, ayToOHII0 (TT0CUJIeHe CIIPUUHATTS BJIACHOI'O
T0JIOCY), SHVDKEHHS CIIYXY PIBHOMIPHO 110 BCHOMY
JTiammasoHy 4acToT (a He BUOIPKOBO y BUCOKOYAaC-
TOTHIH IUISHIN), Ta IIEPioJUYHE TOJTOBOKPY>KIHHS.
VY yacTUHU Nalli€HTIB CIIOCTepirajaucs BULIIeHHA
3 Byxa Ta 6u1b y Byci. HagBHICTh IIMX I0HaTKOBUX
CUMIITOMIB — ayTOQOHIl, BIiIUyTTd 3aKIaLeHOCTI
MeXaHIUYHOI0 XapaKTepy, a B TOCTpOMY Hepiofi 1
60JIOBOTO CHUHAPOMY 3 MOKJIMBUMU BUJIJIEHHS-
MU — € KJIIHIYHO 3Ha4YyIUM TudepeHIiaIbHUM
MapKepoM, IT10 [03BOJISIE 3aIIiZJ03PUTH 3aTyUeHHS
KOHJYKTHUBHOI'O0 KOMIIOHEHTA IIle 10 IIPOBeleHHS
IHCTPYMEHTaJIbHOTO 06CTeKeHHS.

OxpeMoOl yBaru 3acjayroBye BUCOKUU PiBEHb
IICUXOEMOITIMHUX 1 BereTaTUBHUX II0PYIIIeHb Cepe]y
00CTe’KEHUX BIMICHKOBOCIYKOOBIIIB: 78 XBOPUX
(79,6%) Hesae>KHO Bif TUITY IIPUITYXyBaTOCTI Bifl-
MidaJiy IOTipIleHHS CHY, eMOI[iHY JIablIbHICT,
HiBUILIEHY APaTiBJIUBICTD Ta IIBUIKY BTOMJIIOBA-
HicTb. Takuii BUCOKHUH BiJICOTOK CYITYTHIX IICUXO-
eMOITiHUX CKapT MiIKPeCIIIoE, 110 aKybapoTpas-
Ma, OTpUMaHa B peaJbHUX 60M0BUX YMOBAX, € He
130JIbOBaHOI OTOJIOTIYHOIO I1ATOJIOTiEr0, 8 KOMII-
JIEKCHHM CTaHOM, TiCHO IIOB’I3aHUM i3 3araJIbHUM
ICUX0(i3ioJOriYHUM CTaHOM IIOCTPa’kAaIoro Ta
¢yHKITioHaIbHUM cTaHOM [THC. Tak¥it BUCHOBOK
Y3TO/KYETHCS 3 JAaHUMU 1HITUX BITUM3HIHUX JI0-
CJIiPKEHbB, K1 JEMOHCTPYIOTh, 1110 [IJIs IIOBHOIIH-
HOI OITIHKM HOCTpPa’kJajioro 3 aKkybapoTpaBMOIO
HeOOXiTHO BpaXxOBYBaTH He JIMIIEe CTaH BJIaCHE
CJIyXO0BOI CUCTEMHU, & ¥ 3MiHH B IICUX0-eMOITIHIN
chepi Ta maHi CyMD>KHUX opradiB i cucteM [9],
a XpOHIYHUM TUHHITYC 1 IIepe’KUTUU 60M0BUN
IoCBin cami 110 cobi € BaroMUMHU IICUXOTPaBMYy-
YUMU YUHHUKaMH, 3JaTHUMU IIiATPUMYyBaTU
TPUBOXKHI po3JIafy Ta mopyleHHd cHy [10]. Ile
HiKpec/II0e HeOOXiTHICTh MIDKITUCITUILIIHAPHOTO
OiX0y 10 Be[JeHHS TaKUX [alli€HTIB.

EHmoCcKomiuHe mociimKkeHHS 6apabaHHOI IIe-
PETHUHKHU Y XBOPUX 3 KOMOIHOBaHOI0 IPUIIYXY-
BaTicTiO y 50 marfieHTIiB (82%) BUSBJIISLIIO THUIIOBY
KapTUHY IIOCTTPaBMAaTHUYHOI I[eHTpaJabHOI abo
cybroTtasbHOI neppoparnii (puc. 1) — 3 piBHUMHU
abo [emo HepiBHUMHU KpagMu, 6e3 03HaK aKTUB-
HOro 3anajieHHs. V 11 xBopux (18%) i yac eH0-
CKOITIYHOTO oIy 6apabaHHa IepeTHHKaA Oyia
ITiJI010, Py6ITeBO-3MiHEHOR; ITiC/IsI ITPOBeIeHHS
TUMITAaHOMETPII OTPpUMaHO THUH Ad, 1110 CBIAYUTH
IIPO PO3PHUB JIAHIIIOTA CIYXOBUX KiCTOUOK 38 yMO-
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KHIYHA XAPAKTEPUCTUKA TA CKAPIU XBOPUX 3 YPAYKEHHSAM CTYXOBOI CUCTEMU MIC/A BUBYXOBOI TPABMU

Puc. 1. TuiroBa eH/I0CKOIIIYHA KapTUHA
narjieHTa 3 IOCTTPaBMaTUYHO [[eHTPaIbHOI0
nepdopariiero 6apabaHHOI IEPETUHKU

BH ITTicHOI 6apabaHHOI IepeTUHKH — /I06pe 3a-
JTOKYMEHTOBaHa B JIiTepaTypi 3aKOHOMIipHICTS:
aHOMaJIbHO BHCOKA aKyCTHUYHAa IIiIaTINUBICTh
OpU HOPMaJIbHOMY THUCKY B 6apabaHHIN IOPOX-
HUHI KJIACHYHO acCOIil0eThCSI caMe 3 PO3PUBOM
JIAHITIOTa CJIyXOBUX KiCTOYOK abo aTpodiero bHa-
pabaHHOiI mepeTruHKH [11]. HagBHICTH Ta JIOKa-
Jizarig noxi6bHol nepdopariiii, IOpsaL 3 JaHUMU
aymioMeTpil Ta TUMITaHOMETPIl, CIyTyBaIu OFHUM
3 KJIIOUOBUX KPUTEPIIB IIpU BU3HAYEHHI I0/1aJIb-
1101 JIIKyBaJIbHOI TAKTUKH, 30KpeMa I10Ka3aHb /10
XipypriuHoro JIiKyBaHHSI.

AynmioMeTpuuHa KapTHHA y XBOPUX 3 KOMOi-
HOBaHOI0 IIPUIMIYXYBaTICTIO (puc. 2), Ha BiAMIiHY
BiJl CEHCOHeBPAJbHOTO IOPYIIEHHS, XapaKTe-
pusyBasacsd HigBUIEHHSIM IOPOTiB CIyXy IK 3a
IOBITPSHOO0, TAK 1 3a KiCTKOBOI IIPOBIHICTIO, 3
HasIBHICTIO KiCTKOBO-IIOBITPSIHOTO iHTEpBaly —
XapaKTepHOI 03HAKHU 3aIy4eHHs KOHAYKTUBHOTO
KOMIIOHEHTAa. Y 3Ha4yHOI YaCTUHU 00CTEeKeHUX
ypakeHHSI MaJIO ABOGIUHUN XapaKTep, II0 y3ro-
JDKYETHCS 13 3araIbHOBIZ[OMOI0 3aKOHOMIPHICTIO:
BHOYXOBa XBUWJIA, IIOIMTUPIOKYNCH Y IIPOCTOPI, IK
IIpaBuMJIO, BIUIMBA€E OLHOYACHO Ha oOuBa Byxa
IIOCTPa’K/AaJIoTo, X04ua ¥ He 3aBXKAHU 3 OJJHAKOBOIO
IHTeHCHUBHICTIO [2].

V XBOpPUX 3 CEHCOHEBPAJIbHOK IPUTIYXyBaTic-
TIO ITiJf 9ac eH0CKOMIYHOT0 OIJISy 30BHIIITHBOTO
CJIyX0BOTO IPOX0oAy 6apabaHHa IepeTHHKa (puc. 3)
3aJIvIasacs iHTakKTHOI — 6e3 03HaK Itepdopartii,
TeMOTHUMIIaHyMY UM IHIITUX BUJUMHUX MeXaHid-
HUX YIIKO/PKEHbB, 110 IITBEPIYKYE JIOKaIi3allito
IIaTOJIOTIYHOTO IIPOIeCy Ha PiBHI BHYTPIIIHLOIO
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Puc. 2. ToHaJIbHA IIOPOT0OBa ayioMeTpis
maItieHTa 3 IBO6iYHOI0 KOMO6iHOBaHOIO
IPUIIYXyBaTICTIO IIicIg aKybapoTpaBMU

T

Puc. 3. EH/IOCKOITIYHUHY OIJISIT 30BHIIITHHOTO
CJIyX0BOTO IIPOX0/Ty Ta 6apabaHHOI IePETUHKHA
TIalfieHTa 3 CEHCOHeBPaJIbHOI0 IIPUITYXyBaTiCTIO
micss aKkybapoTpaBMU

ByXa, CJIyXOBOTO HepBa Ta I[eHTpaJbHUX BifiTiB
CJIyXOBOTO aHaJizaTopa 6e3 3aJydeHHS CTPYKTYP
CepesHbOr0 ByXa.

AymioMeTprUyHa KpUBa y NAIli€eHTIB ITiel TpyIIu
(puc. 4) tTeMoHCTpyBajla XapaKTepHe BHOipKoBe
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Puc. 4. TunoBa ayzmioMeTpis
TalfieHTa 3 CEHCOHeBPaJIbHOK IIPUIIYXyBaTICTIO
ey akybapoTpaBMHU.
HagBHHUU TUIOBUU aKyTpaBMaTUUYHUU 3yberb

3HIDKEHH II0POTiB CIyXy y [Aiala3oHi BUCOKHUX
4acToT 3 GOpMyBaHHAM THUIIOBOI'O «aKyTpaBMa-
THUYHOTO 3yOIlsl» — ayJAioOMeTpPHUYHOI 03HAKH, SIKa
BBa’KaeThbCs IIaATOTHOMOHIUHO0 caMe JIJIs1 aKyCTHY-
HOTO0/BUOYXOBOIO ypakeHHs 3aBUTKHU i Bifobpa-
’Kae BUOIPKOBY BPasJ/IUBICTh 6a3aJbHUX BifIiIiB
KOPTi€BOI0 OpraHa /{0 MeXaHigyHOro Ta illreMiyHOoro
HOITKOMpKeHH [6]. Ha BinMiHy Bif ayiorpaMu Ipu
KOMOIHOBaHOMY ypa’keHHi, KiCTKOBO-TIOBITPSTHUM
iHTEepBaJ y Iliel KaTeropii XBopux OyB BiJICYyTHIN,
1110 /I0AATKOBO ITiITBEP»KYBaJI0 BUKJIHYHO CEHCO-
HeBpaJIbHUH XapaKTep IIOPYIIeHHS CIYXY.
BusBieHa CTpyKTypa MexaHi3sMy KOMOiHOBa-
HOTO ypa’keHHs 3aC/IyrOBy€ OKpeMOoi yBaru: y Ie-
peBakHOI1 611bITOCTI XBOpUX (81,9%) IPUYUHOIO
KOHIYKTUBHOIO KOMIIOHEeHTa OyJjia KjacH4Ha
nepdopairiss 6apabaHHOI TePeTUHKH, TOJIL 9K Y
MEHIII0], ajle KJIIHIYHO 3Ha4yII0]l YaCTKH MHallieH-
TiB (18,0%) KOHAYKTUBHA IIPUIJIYXYyBaTiCThL Oya
3yMOBJIEHA 130/Ib0BAaHUM PO3PUBOM JIAHITIOTa CIIy-
XOBUX KICTOYOK 3a YMOBHU 36eperKeHO0] ITiTicCHOC-
Ti 6apabaHHOl IIepeTHHKU. I[g Apyra KaTeropisa
XBOPHUX CTaHOBUTH OCOOJUBHM MiaTHOCTUYHUH
BUKJIVK, OCKUIBKHU 3a BiJ[CYTHOCTI BUMUMO] IIep-
¢doparrii KIiHIITUCT MO’Ke HeJOOI[IHUTH TSKKICTh
ypasKeHHs CTPYKTYp CepefHBbOIo ByXa, CIIKparo-
YHCh BUKJIFOYHO Ha IaHI 0TOCKOIIII UM €HJ0CKOIIII;
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camMe TOMY 000B’I3KOBe 3aCTOCYBaHHS TUMIIaHO-
MeTpii B [iaTHOCTUYHOMY aJITOPUTMI € KpUTUYHO
Ba>KJIMBHM [IJI1 CBOEYACHOTO BUSIBJIEHHS IIPUXO0BA-
HOTO YIIKO/KeHHS 0CUKYJISIPHOTO JIaHItora [11].

TakuMm 4rHOM, OTPUMAaHI [TaHi CBigYaTh, 1110
KJIIHIYHA KapTUHA Ta CKaprd XBOPUX 3 aKybapo-
TPaBMOIO iCTOTHO BapilOI0Th 3aJIEXKHO BiJf TOTO, U1
00MerKyeThCS Ypa KeHHSI BUKJIFOUHO CEHCOPHUMU
CTPYKTYpaMU BHYTPIIIIHBOI0 ByXa, YX [I0€AHYETHCS
3 MeXaHIYHUM YIIIKO[PKEHHSIM 3BYKOIIPOBITHOTO
arapary cepeJHBLOIO Byxa. Ile Mae 6esmmocepenHe
paKTUYHe 3HAUeHHS: B)Ke Ha eTalll IepBUHHOTO
300py CKapr JOCBiAUYEeHUN OTOJIAPUHTOJIOT MOXKe
3 BHCOKOK MMOBIpHICTIO IIPUITYCTUTH XapaKTep
ypaskeHHs I1le 0 IIPOBeleHHs iHCTpyMeHTaJlb-
HOTO 006CTe’KeHHs, 110 [[03BOJISIE OIITUMi3yBaTH
LIarHOCTUYHUM aJTOPUTM Ta CBOEYACHO BU3HA-
YUTHU NOAAJIBIILY JIKyBaJbHY TaKTHUKY, BKIIOUHO
3 II0Ka3aHHIMU [0 XipypridyHOTO BTPY4YaHHS.

BHCHOBKH

1. Cepep 98 obcTeKeHUX BiMCBKOBOCIY>KOOB-
I1iB 3 aKybapoTpaBMOIO i30/IbOBaHa CEHCOHEBPAJIh-
Ha IIPUIJIYXyBaTICTh [iaTHOCTOBaHAa y 37 XBOPUX
(37,8%), xkombiHOBaHa (3MilllaHa) IIPUIIyXyBa-
TicTb — y 61 XBoporo (62,2%), 1110 MaiKe BABiUl
Jacrimie. Y CTPYKTypi KOHAYKTUBHOTO KOMIIOHEH-
Ta KOMOIHOBAHOTO ypakeHHd Ilepoparliisa 6apa-
0aHHOI IepeTUHKU cTaHOBUIIA 81,9% (50 XBOpHUX),
130JIbOBAaHUU PO3PUB JIAHIIOra CIYXOBUX KiCTO-
YOK 3a IHTaKTHOI 6apabaHHOI ITepeTHHKU — 18,0%
(11 xBOpPHUX).

2. Ckapru XBOpHUX 3 i30JIbOBAHOK CEHCOHEB-
PasIbHOI IIPUINIYXYBaTIiCTI0 00Me>KyBaJIUCSI 3HU-
JKEeHHSIM CJIYXY IIepeBa’kKHO Y BUCOKOUACTOTHOMY
Jiarra3oHi, AUQy3HUM IIIyMOM y ByXax («y r0JIOBi»)
Ta QeHOMEHOM PeKpPyTMeHTY. YV XBOPHUX 3 KOM-
06iHOBaHOK IIPUIIYXYBATICTIO CIIEKTP CKapr OyB
CYTTEBO IIMPIITNUM i TOAATKOBO BKJIFOYAB Bi[UyTTS
posIIMpaHHA 1 3aK/IaZeHOCTi ByXa, ayTopOoHilo,
PiBHOMIipHE 3HM)KEHHS CIyXy I10 BCbOMY YacTOT-
HOMY [lialla30HY, TOJIOBOKPY>KiHHS, @ B YaCTHHU
XBOPUX — OL/Ib 1 BUAIIJTIEHHA 3 BYXa; 79,6% XBOpPUX
000X I'pyl BifisHa4Ya/Id CyIIyTHI IICUX0EeMOITiNHI
TIOpPYILIEeHHS.

3. KiiHiuHa KapTHUHa KOMOiHOBaHOI IPUTIYXY-
BaTOCTi 00’€eKTUBHO MiTBEP/PKYBaIacs HasIBHICTIO
nepdoparii 6apabaHHOI IepeTUHKHA abo TUMIIa-
HOMETPUYHOTO TUITY Ad i KiCTKOBO-ITIOBITPSIHOTO
iHTepBaJsy Ha ayjiorpaMi, TOJi sIK IIPU CEHCOHEB-
paJIbHIN OpUTIIyXyBaTOCTi bapabaHHa ITepeTHHKA
3aJMIasacs iIHTaKTHORO, a ay/lioMeTpUYHa KpHBa
IeMOHCTpyBaJjla TUIIOBUM «aKyTpaBMaTHUHUH
3y6erb» 6e3 KiCTKOBO-IIOBITPSHOIO iHTepBaJy.
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KHIYHA XAPAKTEPUCTUKA TA CKAPIU XBOPUX 3 YPAYKEHHSAM CTYXOBOI CUCTEMU MIC/A BUBYXOBOI TPABMU

4. AnHaui3 ckapr i KIiHIYHOI KapTUHU Y XBOPUX
i3 CEHCOHEBPAJILHOI Ta KOMOIHOBAHO IIPUIJIY-
XyBATICTIO Hicad aKkybapoTpaBMU J03BOJISIE Ha
PaHHLOMY eTalli 3 BUCOKOI MMOBIpHICTIO BU3Ha-
UUTU XapaKTep YIIKOpKeHHs CJIyX0BOI0 aHaJIi3a-
TOpA, 1[0 B CBOI0 Yepry T03BOJISIE OIITUMI3yBaTH
IiarHOCTUYHUM aJTOPUTM Ta BUSHAUYUTH I10/1aJIb-
Iy JIiKyBaJIbHY TaKTHUKY.

REFERENCES

1. Halushka AM, Podolyan YuV, Shvets AV, Gorshkov 00.
Osoblyvosti boiovoho travmuvannia, shcho suprovod-
zhuvalosia akubarotravmoiu u viiskovosluzhbovtsiv-
uchasnykiv boiovykh dii [Features of combat injuries
accompanied by acubarotrauma in servicemen par-
ticipating in hostilities]. Military Medicine of Ukraine.
2019;19(3):56-66. Ukrainian.

2.Shydlovska TA, Shevtsova TV, Gvozdetskiy VA, Na-
valkivska NY. Pokaznyky subiektyvnoi audiometrii
u osib, yaki otrymaly povtornu akubarotravmu v
zoni provedennia boiovykh dii [Subjective audiomet-
ric measures in individuals with repeated acoustic
trauma in the combat zone]. Otorhinolaryngology.
2024;7(4-6):19-26. Ukrainian.
doi: https://doi.org/10.37219/2528-8253-2024-4-6-3

3.Debenham L, Khan N, Nouhan B, Muzaffar J. A sys-
tematic review of otologic injuries sustained in civi-
lian terrorist explosions. Eur Arch Otorhinolaryngol.
2024;281(5):2223-33.
doi: https://doi.org/10.1007/s00405-023-08393-z

4.Xydakis MS, Bebarta VS, Harrison CD, Conner JC,
Grant GA, Robbins AS. Tympanic-membrane per-
foration as a marker of concussive brain injury in
Iraq. N Engl ] Med. 2007;357(8):830-1.

®IHAHCYBAHHA

JocnifmxeHHs BUKOHaHi B pamkax HOP «BAoCKOHaneHHs NikyBaHHS,
ekcnepTusm i peabiniTaii nawieHTie 3 60A0BOK0 aKy6apoTPaBMOKO»,
o (hiHaHCYEeTbCS HallioHanbHO akafemieto Meau4yHnX HayK Ykpa-
iHmn, Ne nepxpeectpadii 0123U105078.

KOH®JIIKT IHTEPECIB
ABTOpM 3a8BNAOTL NPO BiACYTHICTb KOHMIIIKTY iHTEPECIB.

BUKOPWCTAHHA TEHEPATUBHOI0
IITYYHOr O IHTENEKTY

Mpn HanucaHHi CTaTTi reHepaTUBHUIA WTYYHUA IHTENEKT He BU-
KOPWUCTOBYBABCA.

BIZJOMOCTI NP0 ABTOPA TA 00 BHECOK

KOTOB Bonoaumup: opuriHanbHuin NpoekT, (POpManbHuil aHanis,
JOCTIIKEHHS, METO0/10Tis.

ORCID https://orcid.org/0009-0005-8979-8681

e-mail: v.kotov.ent@gmail.com

Otpumaro: 03.08.2026
[MpwnitHato go gpyky: 17.09.2026
Ony6nikoBaro. 30.09.2026

doi: https://doi.org/10.1056/NEJMc076071
5.Barylyak R, Skarzynski PH, Deja P, Kolodziejak A,
Horoliuk DO, Skarzynski H. Audiological and middle
ear outcomes in Ukrainian soldiers with traumatic
tympanic membrane perforation. Med Sci Monit.
2025;31:948326.
doi: https://doi.org/10.12659/MSM.948326
6. Niwa K, Mizutari K, Matsui T, Kurioka T, Matsuno-
bu T, Kawauchi S, et al. Pathophysiology of the inner
ear after blast injury caused by laser-induced shock
wave. Sci Rep. 2016;6:31754.
doi: https://doi.org/10.1038/srep31754
7.Kujawa SG, Liberman MC. Adding insult to injury:
cochlear nerve degeneration after «temporary» noise-
induced hearing loss. ] Neurosci. 2009;29(45):14077-85.
doi: https://doi.org/10.1523/JNEUROSCI.2845-09.2009
8.Shi L, Zhao R, Li X, Sun W, Liu X. A review of the
neurobiological mechanisms that distinguish be-
tween loudness recruitment and hyperacusis. Med
Sci Monit. 2022;28:€936373.
doi: https://doi.org/10.12659/MSM.936373
9.Shydlovska TA, Petruk LG. Acoustic trauma in zone
of combat actions. Medical care for sensorineural
hearing impairment: diagnostics, treatment, phasing,
prevention. Kyiv: Logos; 2020. 80 p.

10. Mohammed HAOQ, Reavis KM, Thapa S, Thielman EJ,
Helt W], Carlson KEF, et al. Blast exposure, tinnitus,
hearing loss, and postdeployment quality of life in
U.S. veterans: a longitudinal analysis. Otol Neurotol.
2024;45(10):1204-11.
doi: https://doi.org/10.1097/MA0.0000000000004332

11. Campbell E, Tan NC. Ossicular-chain dislocation. In:
StatPearls [Internet]. Treasure Island (FL): StatPearls
Publishing; 2026 [updated 2023 Jul 31; cited 2026 Aug
2]. Available from: https://www.ncbhi.nlm.nih.gov/
books/NBK560621/

FUNDING
The research was carried out within the framework of the R&D project
«Ilmproving the treatment, expert evaluation, and rehabilitation of
patients with combat-related acoustic barotrauma», funded by the
National Academy of Medical Sciences of Ukraine, State Registration
No. 0123U105078.

CONFLICTS OF INTEREST
The authors declare the absence of a conflict of interest.
USE OF GENERATIVE
ARTIFICIAL INTELLIGENCE
No generative artificial intelligence was used in writing the article.

AUTHOR INFORMATION AND CONTRIBUTIONS

KOTOV Volodymyr: conceptualization, data curation, writing —
original draft, formal analysis, investigation, methodology.

ORCID https://orcid.org/0009-0005-8979-8681

e-mail: v.kotov.ent@gmail.com

Received: 03.08.2026
Accepted: 17.09.2026
Published: 30.09.2026

@

O)

BY 4.0

2026 o N2 3(120) e AOBKIN1A TA 34OPOB’A e ISSN (print) 2077-7477  ISSN (online) 2077-7485 45



Kulahin O.0., Shevchenko O.A., Kramarova Yu.S., Shtepa O.P., Shchudro S.A.

UDC 614.7:665.7:66.081

doi: https://doi.org/10.32402/dovkil2026.03.046

COMPREHENSIVE EVALUATION OF THE EFFECTIVENESS
OF SORBENTS BASED ON IMMOBILIZED HYDROCARBON-OXIDIZING
BACTERIAL STRAINS (FIELD AND LABORATORY STUDIES)

Kulahin O.0.,
Shevchenko O.A.,
Kramarova Yu.S.,
Shtepa O.P.,
Shchudro S.A.

Dnipro State
Medical University,
Dnipro, Ukraine

Environmental contamination by petroleum products, which in modern Ukraine has assumed a catastrophic
military nature due to damage to critical infrastructure, poses a threat of nationwide ecocide. The high
toxicity and carcinogenicity of petroleum hydrocarbons migrating through trophic chains necessitate
the implementation of effective "green" accelerated biodegradation technologies using sorbents with
microorganism-degraders.

OBJECTIVE. To evaluate the effectiveness of a biopreparation based on an oil-absorbing sorbent with im-
mobilized active strains of hydrocarbon-oxidizing actinobacteria (Dietzia maris, Gordonia rubripertincta,
Rhodococcus erythropolis) under various application algorithms, and to compare the degree of petroleum
hydrocarbon biodegradation under laboratory and field conditions.

MATERIALS AND METHODS. Studies were conducted under laboratory (modeling) and field (in situ) condi-
tions at industrial power substation sites in Dnipro. Sanitary-chemical analyses of oil content (transformer
and waste motor oils) were performed using gravimetric and IR spectroscopic methods. Microbiological
parameters were assessed using plating and culture techniques on selective media. Statistical processing
of data was carried out using SPSS 16.0 and STATISTICA 8.0 software packages.

RESULTS. In the field experiment under conditions of severe initial contamination (up to 94,700.0 mg/kg)
and application of an integrated algorithm (biosorbent application of 2-4 kg/m2, loosening to a depth of
40 cm, and moistening up to 60%), the degree of transformer oil biodegradation reached 83.4-97.9%
after 9 months. Under laboratory conditions (ex situ), autonomous treatment of waste motor oil without
moistening or nutrient maintenance ensured reliable spatial localization of the spill (at sorbent doses
of 60-80% of the pollutant mass), but the total hydrocarbon elimination after 180 days reached only
10.1-21.8% due to moisture and nutrient deficiencies.

CONCLUSIONS. The evaluated biopreparation demonstrates high bioremediation potential; however, the
rate and extent of biodegradation critically depend on environmental conditioning. To achieve the full
metabolic potential of immobilized strains, adherence to protocols involving aeration, moistening, and
nutrient supplementation is mandatory.

KEYWORDS: sorbents; bioremediation, petroleum, bacteria, cells, immobilized, soil pollutants, environ-
mental restoration technologies.

KOMII'TEKCHA OIIIHKA E®EKTHBHOCTI COPBEHTIB
HA OCHOBI IMMOBIIISBOBAHUX BYTJIEBOAHEBO-OKHCHIOBAJIPHHUX
INITAMIB BAKTEPIN (HATVPHI TA IABOPATOPHI AOCJIIZKEHHS)

Kynarin O.0.,
LeByeHko O.A.,
Kpamapbosa 0.C.,
Lrena O.I.,

LLyapo C.A.
[IHINPOBCHKNII AepXKaBHMIA

MeANYHUIA YHIBEPCUTET,
M. [Hinpo, Ykpaina

3abpynHeHHs [OBKINNA HADTONPOAYKTAMN, ke B Cy4acHii YkpaiHi Habyno katacTpoghi4HOro BOEHHOrO
XapakTepy 4yepes ypaxxeHHs 06’eKTiB KDUTUHHOT iIHPACTPYKTYpH, CTBOPIOE 3arpo3y 3arafibHOHaLiOHaNbHOMro
ekouuay. Bucoka TOKCUYHICTb Ta KaHLEPOreHHICTb HAa(DTOBMX BYINEBOAHIB, WO MirpyloTb TPOMI4HUMU
naHutoramm, noTpe6ytoTb BNPOBAIKEHHA eDEKTUBHUX «3ENEHNX» TEXHONOTIA NPUCKOPEHOT 6io4ecTPpyKLii
32 [IONOMOr0t0 COPOEHTIB i3 MiKpOOpraHizmamn-LecTpyKTopamu.

META. BuaHa4utu eqeKTUBHICTb Gionpenapary Ha OCHOBI HA(PTONOMMNHANILHOrO COPOEHTY 3 iIMMOG6INi3o-
BaHMMW aKTUBHUMM LUTaMaMu BYrNeBOAHEBO-0KNCHIOBANTbHIX aKTUHOGakTepii (Dietzia maris, Gordonia
rubripertincta, Rhodococcus erythropolis) 3a pi3Hux anropuTMiB 3aCTOCYBaHHA Ta MOPIBHATYU CTYMiHb
6iofecTpyKLUii HATONPOAYKTIB y 1a60PATOPHMX | HATYPHUX YMOBAX.

MATEPIANIN TA METOJWN. JocnigXeHHs NpOBOAMAN Y NABOPaTOPHUX (HAyKOBO-MOAENbHUX) Ta HATYPHUX
(in situ) ymoBax Ha NPOMUCNOBUX MaaH4MKaX eIeKTponiAcTaHUii M. [JHinpo. CaHiTapHO-XiMi4Hi aHani3n
BMICTY Ha)TONPOAYKTIB (TPAHCHOPMATOPHOI Ta BifNpaLb0BaHOi MOTOPHOT 0/IMB) BUKOHYBANIN rpasime-
TPUYHUM Ta [4-cnekTpomeTpuyHMM MeTodamu. OUiHKY MiKpo6ioLeH03y 3AiCHIOBaNnN 3a A0NOMOr0t0
MiKp06i0NnoriYyHNX MeTO/iB NOCIBY Ta BUPOLLYBAHHA HA BUOIPKOBUX cepeaoBuilax. GTaTucTnyHy o6pobKy
pesynbTaTiB NPoBOANNM 3 BUKOPMCTaHHAM nporpam SPSS 16.0 ta STATISTICA 8.0.

PE3YJIbTATW. Y HaTypHOMY €KCNEPUMEHTI 3a YMOB BUCOKOI0 BUXiAHOr0 3a6pyaHeHHs (o 94 700,0 mr/kr)
Ta 32CTOCYBAHHA KOMMNEKCHOr0 anroputmy (BHeCeHHs 6iocopbeHTy 2—4 kr/mM2, po3nyLuyBaHHs Ha 40 ¢,
3B0JI0XKEHHA [0 60%) cTyniHb 6io4ecTpyKLii TpaHcopmaTopHoi onusK yepes 9 micauis gocsr 83,4-97,9%.
Y nabopartopHux ymoBax (ex situ) aBTOHOMHa 06p06Ka BifnpaLb0oBaHOi MOTOPHOT 0IMBY 6€3 3BONOXKEHHS
Ta arpoOTexHiYHOro 06CNyroByBaHHA 3a6e3rneynna ctabinbHy NpoCTOPOBY JIOKaNi3aLito po3nuey (Npu fo3ax
cop6eHTy 60-80% Big macu montTaHTy), ane KiHuesa Aerpagalia ByrnesofHis 3a 180 4i6 ctaHosuna
nuwe 10,1-21,8% 4epes gediunt BoNOrK Ta GioreHis.
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COMPREHENSIVE EVALUATION OF THE EFFECTIVENESS OF SORBENTS
BASED ON IMMOBILIZED HYDROCARBON-OXIDIZING BACTERIAL STRAINS (FIELD AND LABORATORY STUDIES)

BWUCHOBKW. JocnimxeHnin 6ionpenapat Mae BUCOKWIA NOTeHLian 6iopemefialii, npoTe WBWAKICTb | NOBHOTA 6i0AECTPYKLIT KpUTUYHO 3a-
nexatb Bifl KOHAULiIOHYBAHHSA cepeaoBuLLa. [ns peanisayii NOBHOro MetaboniyHOro noTeHLiany iMMo6inisoBaHuX WTaMiB € 060B’A3KOBUM
NOTPUMAHHSA pernameHTy i3 3a6e3neyeHHs aepaLii, 3B0/I0XKEHHA Ta BHECEHHSA [0AATKOBUX 6i0OreHHUX eNeMEHTIB.

KJITHO40BI CJIOBA: cop6eHTu, 6iopemeaiallis, HadhTOBi 3a6pyAHeHHS, 6aKTepii, IMMO6INi30BaHi KNiTUHW, FPYHTOBI 3a6pyAHIOBAYI, TEXHONOT I

BiJIHOBNIEHHS JOBKiNNS.

INTRODUCTION

Environmental pollution caused by oil and oil
products (OP) remains one of the most pressing en-
vironmental and health issues of our time. The high
toxicity, bioaccumulative potential and long-term
persistence of these compounds in the environment
(soil, groundwater and surface water) pose a direct
threat to ecosystems and human health. Crude oil is
a complex mixture of hydrocarbons, among which
polycyclic aromatic hydrocarbons (PAHs), ben-
zene, toluene, ethylbenzene and xylenes (the BTEX
complex) pose a particular danger.

When oil products enter the soil, they disrupt
its structure, inhibit the vital functions of the in-
digenous microflora and block self-purification
processes. Recent studies confirm that the hydro-
phobic nature of petroleum hydrocarbons leads to
their persistent sorption by the soil matrix, making
them long-term sources of secondary pollution of
atmospheric air (through evaporation) and adja-
cent aquifers [1, 2].

Whilst, on a global scale, chronic oil pollution
of ecosystems has traditionally been linked to op-
erational spills during extraction, accidents on
ageing main pipelines or logistical failings within
the industry, in modern-day Ukraine this environ-
mental problem has taken on a catastrophic, war-
related character. Systematic and targeted strikes
on critical infrastructure — oil depots, oil refine-
ries and major industrial hubs (in particular, there
are documented cases of large-scale disasters at
fuel storage facilities in the Kyiv, Zhytomyr, Rivne
and Dnipropetrovsk regions, as well as in Kharkiv,
and an attack on the Dnipro Hydroelectric Power
Station) — have transformed local incidents into a
threat of nationwide ecocide.

According to monitoring data and consolidated
analysis from the «Slovo i Dilo» portal (based on
verified information from the Ministry of Environ-
mental Protection and Natural Resources and the
State Environmental Inspection of Ukraine), the to-
tal environmental damage caused by the hostilities
has now exceeded the critical threshold of 126 bil-
lion euros. Within the breakdown of these losses,
the consequences of damage to fuel infrastructure
rank among the most significant. For instance, as
a result of large-scale fires, over 4.1 million tonnes

of burnt petroleum products were released into
the atmosphere, accompanied by the deposition
of toxic particulates and the subsequent accumula-
tion of soot, oxides and benzo(a)pyrene in the up-
per soil layers. Specifically, the area of chemically
verified contaminated soil in the country reached
1.4 million square metres, whilst the total damage
to the land fund caused by littering and pollution
is estimated at 26.4 billion euros [3-5].

From the perspective of preventive medicine,
the greatest danger lies in the ability of petroleum
components to migrate through food chains. Many
of these compounds have proven carcinogenic,
mutagenic and endocrine-disrupting properties.
Benz(a)pyrene and other PAHs are officially classi-
fied by the WHO and the International Agency for
Research on Cancer (IARC) as Group 1 carcinogens.
Even at low concentrations, when ingested over
a prolonged period (via drinking water or food),
petroleum products can cause dysfunction of the
hepatobiliary, immune and nervous systems [6].

The scale and duration of this negative impact
call for a fundamental review of traditional ap-
proaches to the comprehensive assessment of the
environmental condition of affected areas. The
search for and implementation of high-tech, envi-
ronmentally safe and economically viable methods
for the remediation of oil pollution are becoming
particularly important. Traditional physico-che-
mical remediation methods (soil excavation, in-
cineration, chemical oxidation) are costly, energy-
intensive and often lead to secondary disruption
of the ecological balance. In this regard, the fo-
cus of modern medical ecology is on the develop-
ment of green technologies, in particular reme-
diation (biodegradation) using effective strains of
degrading microorganisms and environmentally
safe sorbents.

In Ukraine, biosorbents such as «Ekolan-M»,
«Ekonadin», «Rodex-T», «Deivoroil», «Putidoil»,
«Destroyl», «Desna» and «Rodoil» have come into
widespread use. These sorbents belong to the class
of biodestructive sorbents, which are capable of lo-
calising oil pollution and breaking down adsorbed
petroleum products using biological methods.

The degradation of petroleum products occurs
through the breakdown, by microorganisms, of
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the complex hydrocarbon components of crude
oil into less toxic substances, which they utilise
as a source of nutrition. Such microorganisms ad-
sorb onto the surface of petroleum products and
then absorb them through their cell membranes.
Within the cells of the microorganisms, complex
hydrocarbons are broken down into simpler com-
pounds, such as fatty acids, alcohols and others.
The breakdown products are released from the
cells into the environment, where they can subse-
quently be broken down by other microorganisms
that form part of the microbial community in the
water body or soil, down to the simplest inorganic
compounds. An important condition for the effec-
tiveness of bioremediation processes is the main-
tenance of optimal environmental parameters for
the growth of microorganisms, in particular: the
presence of oxygen (for aerobic microorganisms);
the presence of essential accompanying nutrients
(nitrogen, phosphorus, potassium); the presence of
trace elements; stable temperature and humidity
corresponding to the optimal conditions for spe-
cific microorganisms [7-10].

In view of this, the search for and justification
of highly effective, environmentally safe, integrated
methods for the accelerated biodegradation of pe-
troleum hydrocarbons is a pressing issue in mo-
dern hygiene and ecology.

The objective of the study to determine the
effectiveness of a biological preparation based on
an oil-absorbing sorbent containing immobilised
active strains of hydrocarbon-oxidising actinobac-
teria of the species Dietzia maris, Gordonia rubrip-
ertincta, Rhodococcus erythropolis under various
application protocols, and to compare the degree of
biodegraction of petroleum products under labora-
tory and field conditions.

MATERIALS AND METHODS

To achieve the set objective and address spe-
cific tasks identified in the study, a comprehensive
methodological approach was employed, which
involved the following groups of research methods:
sanitary-chemical and analytical methods — to
determine the initial and residual content of petro-
leum products (transformer and motor oils, diesel
fuel) in soil and biosorbent (gravimetric method,
infrared spectroscopy); microbiological methods —
for qualitative and quantitative analysis of the
state of the microbiocenosis during bioremedia-
tion (ultrasonic disintegration method, limit dilu-
tion method on solid media, most probable num-
ber method on liquid mineral media); statistical
analysis methods — to ensure the reliability of

the results obtained, assess data variability and
determine the significance of differences between
experimental and control groups. The data ob-
tained were processed using the SPSS 16.0 software
package, MS Excel v.8.0.3 and the STATISTICA 8.0
software package with an open licence for non-
commercial use.

The study of the destructive activity of the bio-
logical agent under investigation in natural condi-
tions (in situ experiment and assessment of initial
contamination) was carried out at industrial sites
of power substations in the city of Dnipro. These
sites were characterised by systematic anthropo-
genic (technogenic) load in the form of contami-
nation with transformer oil (TO) resulting from
draining and refilling operations, as well as from
chronic fluid leaks through leaks and gaps at the
joints of structural elements and units.

To carry out an initial assessment of the extent
of environmental and sanitary-hygienic problems
in the area, prior to the application of the bio-
agent, the representative spot sampling method
was used. In accordance with current regulatory
requirements, nine soil samples were collected
using the «envelope» method to determine the
initial concentration of petroleum products (PP)
in the contaminated layers of the industrial sites.
Quantitative analysis of the petroleum products
content in the collected samples was carried out
using the gravimetric method in accordance with
Measurement Procedure No. 081/12-0116-03 «Soils.
Procedure for measuring the mass fraction of petro-
leum products by the gravimetric method».

In order to intensify mass transfer processes,
optimise the air-water regime and ensure aero-
bic conditions for the activity of degrading micro-
organisms, a mechanical aeration method was ap-
plied: the contaminated areas were loosened to a
depth of 40 cm and subsequently moistened until
optimal soil moisture parameters were achieved
(60 per cent of full moisture capacity). Simulta-
neously with the loosening process, a biological
preparation was applied uniformly at a rate of
2-4 kg/m? [11].

To determine the optimal parameters for the
spatial retention (localisation) of petroleum prod-
ucts and to assess the potential for their subsequent
biodegradation, a series of laboratory experiments
was carried out (laboratory modelling of the pro-
cesses of localisation and autonomous degradation
of petroleum products). The experimental design
involved three variants of the ’sorbent/petroleum
products’ mass ratio: the addition of biosorbent in
amounts of 40 per cent, 60 per cent and 80 per cent
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of the total mass of the pollutant. Used engine oil
(UEO) with a fixed mass of 100 g was used as a
model ecotoxicant. According to preliminary cal-
culations, the surface area of a free spill of this
quantity of fluid on a dense substrate is approxi-
mately 0.10 m2.

A key methodological decision was to recreate
laboratory modelling conditions that were as close
as possible to real-life scenarios for the clean-up
of accidental spills (in situ) at industrial sites. The
modelling was carried out on a solid surface, which
had been pre-covered with a waterproofing mate-
rial (polyethylene wrap) to prevent the vertical
migration (seepage) of hydrocarbons.

The biological agent was applied in accordance
with the manufacturer’s technical recommenda-
tions. The composite sorbent was initially applied
along the outer edge of the spill (extending 0.5-
1.0 cm beyond its boundaries to prevent lateral
spread), with a gradual concentric shift towards
the centre until the entire contaminated area was
completely covered.

Following completion of the primary sorption
phase (24 hours after contact), experimental mo-
dels of conical mounds (cone-shaped piles) were
mechanically formed from the resulting organo-
mineral mixture (used engine oil + sorbent). In
accordance with the research programme, no ad-
ditional components (structure-forming agents, soil
conditioners or mineral fertilisers) were deliber-
ately added to the mixture, and the substrate was
not artificially moistened, in order to assess the
preparation’s autonomous capacity and potential
for self-regulation. To maintain a minimum aerobic
condition inside the mounds, the mixture was sub-
jected to thorough mechanical mixing (aeration) at
intervals of once every 14 days.

In this experiment, the residual content of pe-
troleum products in the mass of the biosorbent was
quantified over time at 2, 30 and 180 days from
the start of the experiment using the gravimet-
ric method, in accordance with Methodology No.
081/12-0724-10 «Waste. Methodology for measuring
the mass fraction of petroleum products (non-polar
hydrocarbons) using the gravimetric method».

RESULTS AND DISCUSSION

Field experiment (in situ) and assessment
of the dynamics of the reduction in initial con-
tamination. The exposure of the biological agent
under investigation to natural conditions lasted
for nine months. Following this period, nine soil
samples were collected for monitoring purposes
with a view to conducting a comprehensive assess-

ment of the degradation dynamics of petroleum
products (PPs).

Laboratory and analytical studies have shown
that, within the industrial sites of power substa-
tions, the transformer oil (TO) content in all sam-
ples analysed-taken both from the top 30 cm layer
as well as from the deeper 30-60 cm layers of the
soil profile, had undergone a significant reduction
compared with the baseline data.

In particular, the residual content of PP in the
samples studied ranged from 895.52 mg/kg (sample
No. 2) to 3,988.03 mg/kg (sample No. 5). The average
data showed a clear trend towards the elimination
of hydrocarbons: in samples No. 1 and No. 7, the
residual content was approximately 1,984.00 mg/kg
and 1,988.07 mg/kg respectively; in samples No. 4 and
No. 6 — around 2,994.01 mg/kg and 2,985.07 mg/kg;
samples No. 3 and No. 8 showed values of 3,984.06
mg/kg and 996.01 mg/kg respectively (Table 1).

These figures indicate that the preparation has
a high destructive capacity, as the residual amount
of PP relative to the initial contamination level did
not exceed 16.6 per cent in any of the cases.

Numerous environmental and hygiene studies
have scientifically demonstrated that when pe-
troleum products migrate into deeper layers of
the soil profile — 30-60 cm or more — an oxygen
deficiency arises and the conditions for self-puri-
fication deteriorate. It has also been established
that, given the nature of this ecological effect, the
most technologically sound approach is the use of
consortia of degrading microorganisms immobi-
lised on an oil-absorbing sorbent. This formula-
tion design ensures a prolonged effect, enables
«targeted» delivery of the bioagent to the required
depth within the ecotope, and allows its destructive
impact to be reduced with sufficient precision.

Thus, the results of the field experiment demon-
strated that the biological preparation under inves-
tigation exhibits pronounced destructive activity
even under conditions of a critical level of anthro-
pogenic oil pollution (up to 94,700.0 mg/kg), ensu-
ring a reduction in the concentration of transfor-
mer oil 9 months after introduction to a level of
4.2-16.6 per cent relative to the initial values [11].

Laboratory modelling of the processes of lo-
calisation and autonomous degradation of used
engine oil. Visual and laboratory monitoring of
the geometric parameters of the formed mixtures
showed that a dosage of 40 per cent by mass of the
pollutant is insufficient for reliable spatial localisa-
tion of petroleum products. In this scenario, secon-
dary seepage and desorption-induced spreading
of engine oil onto the adjacent surface beyond
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Table 1. Changes in the concentration of transformer oil in the soil of industrial sites
under field experiment (in situ) conditions

Soil sample Sampling Initial PP Residual content Proportion _ Degree
number depth concentration of PP after of PP in stock of biodegradation
(cm) (mg/kg) 9 months (mg/kg) (%) (%)

Sample Ne 1 0-30 94,700.0 1,984.00 2.10 97.90
Sample Ne 2 0-30 23,800.0 895.52 3.76 96.24
Sample Ne 3 30-60 24,000.0 3,984.06 16.60 83.40
Sample Ne 4 0-30 45,000.0 2,994.01 6.65 93.35
Sample Ne 5 30-60 24,000.0 3,988.03 16.62 83.38
Sample Ne 6 0-30 35,000.0 2,985.07 8.53 91.47
Sample Ne 7 0-30 32,000.0 1,988.07 6.21 93.79
Sample Ne 8 0-30 23,800.0 996.01 4.18 95.82
Sample Ne 9 30-60 28,000.0 1,850.20 6.61 93.39
M+m — 36,700.0 = 7,420.0 2,407.22 + 388.40 7.92 +1.75 92.08 £ 1.75

Note: The baseline contamination levels are based on background monitoring of power substation sites. The
remediation process involved the application of a biosorbent (2-4 kg/m?2), mechanical aeration (loosening to a depth
of 40 cm) and moistening (to 60 per cent of water-holding capacity).

the primary boundary were observed. For this
reason, the investigation of samples containing
40 per cent sorbent was discontinued on day 180,
as this system configuration proved to be techni-
cally unfeasible.

In contrast, the use of the biological agent in
quantities of 60 per cent and 80 per cent of the
mass of used engine oil ensured the effective re-
tention of petroleum products within the structure
of the formed conical embankment, establishing
stable spatial boundaries for the waste and de-
monstrating the system’s full technical capability
regarding the spatial containment of the spill.

An analysis of the destructive potential of the in-
troduced preparation revealed a moderate decline
in hydrocarbon concentration at the intermediate
stages of the experiment. On the 30t day of expo-
sure, a reduction in the content of PP was recorded
compared with the initial data obtained on the
2nd day: in the variant using 60 per cent sorbent by
mass of the pollutant, the concentration decreased
from 404.6 g/kg to 364.6 g/kg, and in the variant
using 80 per cent sorbent, it fell from 439.6 g/kg
to 342.9 g/kg.

However, between days 30 and 180, a marked
stabilisation of the process was observed, with the
concentration reaching a steady state: the NP con-
centration remained virtually unchanged, standing
at 363.8 g/kg for 60 per cent sorbent and 343.9 g/kg
for 80 per cent sorbent. An overall assessment of
the preparation’s effectiveness over the entire 180-
day observation period showed that the net degra-
dation (elimination) of PP in samples containing
60 per cent and 80 per cent sorbent amounted to

only 10.1 per cent and 21.8 per cent of the initial
level, respectively (Table 2).

Such a slow rate of biodegradation over a pro-
longed period is attributable to limiting environ-
mental factors. As the experiment was conducted
in an autonomous mode — without artificial hu-
midification or optimisation of the salt (nitrogen-
phosphorus) balance — the metabolic activity of
the immobilised degrading microorganisms was
limited by a deficiency of moisture and biogenic
elements. This led to the inhibition of the pro-
longed phase of biodegradation of the heavy, hard-
to-access fractions of engine oil.

For a more accurate interpretation of the results
we have obtained and a better understanding of the
potential limits of the effectiveness of the techno-
logy for the biodegradation of petroleum products
using a system of hydrocarbon-oxidising micro-
organisms immobilised on a sorbent, it is appro-
priate to present data from a similar experiment
conducted under conditions of minor soil conta-
mination, including the necessary details of the
experimental conditions in this case [12]. The ex-
periments were carried out under laboratory con-
ditions using air-dried sod-podzolic soil, to which
moderate amounts (1 per cent and 5 per cent) of
crude oil, or 5 per cent of diesel fuel (DF), were add-
ed separately. The soil samples were additionally
fertilised with NPK) at a rate of 0.65 g/kg of soil for
1 per cent contaminant and 2.65 g/kg for 5 per cent.
The initial cell count of hydrocarbon-oxidising bac-
teria in the preparation was at least 1 x 10° cells/g
of soil. Control samples consisted of clean and con-
taminated soil without the addition of the biologi-
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Table 2. Trends in the degradation of used motor oil (UMO)
under conditions of an autonomous laboratory test (ex situ)

Overall
Experimental variant %Il’lct(;llétg,{ht zll: :ﬁgt;glﬂf gfl fl(;l;t:g; elimination Technical assessment
(sorbent dose) day (g/kg) day (g/kg) (g/kg) 13(1; I(’]-I;l ;svg;; ) of the spill’s location
40 per cent of the mass Unsatisfactory
of the UMO 412.5+12.1 | 398.0+114 o o (desorption spreading)
60 per cent of the mass o Effective
of the UMO 404.6 +85 364.6+7.2 363.8+6.9 10.1% (secure retaining wall)
High
Sopercentofthemass | 4396192 | 342.9:68  343.9:64  21.8% (complete localisation
of the spill)

Note: The study of the 40 per cent variant on day 180 was terminated due to secondary fluid seepage. The experiment
was conducted in autonomous mode (without artificial humidification or the introduction of additional sources of

NPK).

cal preparation. Soil samples for further analysis
were collected at intervals of 1, 10, 30, 60 and 90
days from the start of the experiment.The hydro-
carbon content was determined using infrared (IR)
spectroscopy with carbon tetrachloride extraction.
As in our experiments, a significant increase in the
purification of the soil matrix was observed fol-
lowing the addition of the biological preparation,
compared with natural self-purification (biologi-
cal control). By day 30, the introduced microflora
had facilitated rapid primary degradation of the
hydrocarbon fractions. Under conditions of 1 per
cent oil contamination, the degradation rate was
56.4 per cent (control — 32.1 per cent), whilst un-
der conditions of a massive 5 per cent oil load, it
was 43.7 per cent (control — 25.5 per cent). The
highest initial kinetics were recorded in the variant
with 5 per cent diesel fuel contamination, where
the degree of purification reached 63.1 per cent

compared with 40.3 per cent in the control, which
may be due to the greater availability of linear
alkanes in diesel fuel for microbial metabolism.
By the end of the experiment (day 90), the diffe-
rence between the test variants and the control had
reached its maximum. Thus, under other similar
conditions, this experiment yielded comparable
results; in particular, a significant improvement in
the natural degradation rates of hydrocarbons (on
average 1.6 times) was observed compared with
the control variants. At the same time, it should
be noted that such efficiency of biodegradation
was observed only under conditions where a very
moderate amount (up to 5 per cent) of petroleum
products had been introduced into the soil.

An analysis of the comparative effectiveness of
the biodegradation of petroleum products (Fig. 1)
demonstrates the crucial role played by the reme-
diation process parameters.

Degree of biodegradation, %

92,10% 89,60%
79,20%
21,80%
10,10%
Laboratory In situ experiment Laboratory UMO stand-alone Stand-alone
experiment on transformer oil, rxperiment: laboratory test laboratory test
on diesel fuel (5%), 9 months, crude oil (1-5%), (80% sorbent) bed for used engine
90 days + NPK humidification + 90 days + NPK (ex situ), oil (60% sorbent)
aeration 180 days (ex situ), 180 days

Fig. 1. Comparison of the overall efficiency of the biodegradation of PP under different process conditions
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The optimised process, involving the addition
of NPK and aeration, ensures a high level of re-
moval of both light fractions (diesel fuel — 92.1 per
cent) and medium-weight oils (transformer oil —
89.6 per cent; crude oil — 79.2 per cent).

An autonomous mode requiring no operational
maintenance during the treatment of used motor
oil (UMO) achieves only 10.1-21.8 per cent total
destruction.Thus, in the event of a UMO spill, the
biosorbent primarily serves to immobilise and lo-
calise the contamination; for in-depth purification,
however, a comprehensive phyto- and bioremedia-
tion algorithm must be employed.

CONCLUSIONS

1. A comparative analysis of the results of field,
laboratory and vegetation experiments leads to the
comprehensive conclusion that the biological agent
under investigation has high remediation potential
and is capable of ensuring the thorough remedia-
tion of habitats from various types of hydrocarbons
(up to 72.8-85.5 per cent for crude oil, 92.1 per
cent for diesel fuel and up to 83.4-95.8 per cent for
transformer oil) even under conditions of critical
anthropogenic loading (94,700.0 mg/kg).

2. The nature and rate of biodegradation de-
pend critically on the operating conditions and the
system’s architecture. Thus, in an open soil matrix
(field and growing seasons), mass transfer process-
es, mechanical aeration and the maintenance of
moisture at 60 per cent ensure the prolonged and
dynamic activity of degrading microorganisms. In
contrast, under conditions of an isolated labora-
tory disposal pile, the autonomous activity of the
preparation is limited by a deficiency of moisture
and biogenic substances, leading to the stabilisa-
tion of the process with a biodegradation plateau
at 10.1-21.8 per cent.

3. It has been scientifically established that,
in order to fully realise the biotic potential of the
introduced strains under any spill remediation
scenario (both in situ and ex situ), it is essential to
adhere to the technical regulations stipulating envi-
ronmental conditioning (moistening, aeration, bio-
stimulation), which, together with the high succes-
sion-based self-regulation of the microbiocenosis,
guarantees an environmentally safe and effective
restoration of the environment without the risk of
secondary biological contamination.
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36epiranncs ckapru Ha 3axpuniicTb rofocy. Yepes 1 mMicsiub nicns onepawii npu KNiHiYHOMY OrAfA4i Y BCIX
nauieHTiB 6yna HopMasnbHa NapuHrockoniyHa kapTuHa. OfHaK y rpyni 2 36epiranach CKapru Ha gUCKOM-
¢hopT B 06nACTi ropTaHi, BTOM/OBAHICTb r0ON0OCY Ta HE3aA0BINbHY 0ro AKicTb. Mpn ubomy 36epiranacs
HEeBIANOBIAHICTb NTAPMHIOCKONIYHOI KAPTUHW SKOCTi FONI0CY NauieHTiB. [J0 NiKyBaHHSA Y BCIX 06CTEXEHNX
nauieHTis YM® 6yB HE3HAYHO HKYUM 32 HOPMY, LA PiSHULS 6yna HeJOCTOBIPHOKW. Yepe3 1 micAub nicns
NiKyBaHHA MOKA3HWUK NOBEPTAETbCA 40 BUXiAHOrO PiBHA y 060X rpynax JOCMiAKYBaHNX Ta 'y BCIX NALiEHTIB
pa3om. B )xogHuid 3 4acoBuUX NPOMIXKIB He 6YNI0 BUSBAEHO JOCTOBIPHOI Pi3HMLI Y NOKA3HMKAX rpyn Mix
co60t0. Ha 10 feHb nicns xipyprivyHoro BTpy4aHHS BifOYBAETbCA HE3HAYHE 3MeHLeHHs YM® BigHOCHO
BUXiJHOrO piBHA y 060X rpynax, He AOCTOBIPHE BiZHOCHO BMXiAHOTO piBHA. OgHAK y 2 rpyni nauieHTis,
3 YNOBINIbHEHUM BiJHOBMEHHAM r0M0COBOT QOYHKLIi micns XipypriYyHoro BTPyYaHHs, nokasHnk YM® Ha
10 AeHb nicns onepauii JOCTOBIPHO Bifpi3HABCA Bif KOHTpOIO (p < 0,05).

BUCHOBKMW: 1. bins 20% nauieHTiB 3 0praHi4Ho0 NaToNorield ropTaHi MoXyTb MaTW He3a[oBifbHe Bif-
HOBJEHHS r0I0COBOT (OYHKLiT micns Xipypri4yHoro BTpydaHHsa. 2. YM® moxe BUKOPUCTOBYBATUCH K
NPOCTUN Y BUKOHAHHI | AOCTYMHWUA METO/ OLiHKM eCDEKTUBHOCTI NicNIs0NepaLiiHoro BiffHOBNIEHHS B MAaHi
3MiH TKaHWH, HabpsKy, TOWO, i Mae NeBHY LiHHICTb K NMPOrHOCTUYHUNA KPUTEPIN TPUBAIUX FON0COBUX
po3nafis. 3. HambinbLw iHMOpMaTUBHUIA Nepiod ANns 06CTEXEHHA NaLieHTIB 3 OpraHiYHOK NaTonorieto
ropTaHi B AMHAMILi BiHOBNEHHS nicna xipypriyHoro nikyeawHsa € 10 Ai6, a Hagani — 1 mic. Y uen nepiog
BXe Bifl6yBAETbCA BiAHOBEHHSA TKAHMH MiCs XipypriYHOro BTPYYaHHs, aie MOXYTb NPOSBUTMCSH 03HA-
KW po3nagiB ronocoyTBopeHHs. Liel 4ac onTuManbHUA, OCKINbKN Aae MOX/NBICTb BYACHO 3aCTOCYBATH
NiKyBanbHO-NPOiNakTUYHi 3axoau.

KNHYO0BI CNOBA: roptaHs, roaoc, AUCghoHis, BEPXHI AUXabHi LUISXH.
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OBJECTIVE. The objective of this study is to assess the diagnostic value of determining the time of maxi-
mum phonation (ToMPh) in patients with organic laryngeal pathology in the dynamics of treatment.

MATERIALS AND METHODS. 79 patients with organic diseases of the larynx were examined, divided into
two groups according to the effectiveness of postoperative restoration of voice function: 1st— 61 patients
with complete restoration of voice, 2"¢ — 18 patients with unsatisfactory restoration of voice.

RESULTS. In most patients, already on the 10th day after surgical treatment, there was a significant im-
provement in voice function and normalization of the laryngoscopic picture. However, some patients still
complained of hoarseness of voice. 1 month after surgery, all patients had a normal laryngoscopic picture
during clinical examination. However, in group 2, complaints of discomfort in the larynx, fatigue of the
voice and its unsatisfactory quality persisted. At the same time, the discrepancy between the laryngoscopic
picture and the quality of the patients' voice persisted. Before treatment, all examined patients had a
slightly lower ToMPh than normal, this difference was not significant. 1 month after treatment, the index
returned to baseline in both groups of subjects and in all patients together. No significant difference in
the indices of the groups was found at any time interval. On the 10th day after surgery, there was a slight
decrease in ToMPh relative to baseline in both groups, not significant relative to baseline. However, in
group 2 of patients, with delayed restoration of voice function after surgery, the TOMPh on the 10" day
after surgery was significantly different from the control (p < 0.05).

CONCLUSIONS: 7. About 20% of patients with organic pathology of the larynx may have unsatisfactory
recovery of voice function after surgical intervention. 2. TOMPh can be used as a simple and accessible
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JIATHOCTUYHE 3HAYEHHSA BU3HAYEHHSA YACY MAKCHMAJIbLHOT ®OHALLIT

Y NALIEHTIB 3 OPTAHIYHOLO MATOJIOTIEKO TOPTAHI

method for assessing the effectiveness of postoperative recovery in terms of tissue changes, edema, etc., and has a certain value as a
prognostic criterion for long-term voice disorders. 3. The most informative period for examining patients with organic pathology of the
larynx in the dynamics of recovery after surgical treatment is 10 days, and then 1 month. During this period, tissue recovery after surgi-
cal intervention is already taking place, but signs of voice formation disorders may appear. This time is optimal, as it allows for timely

application of therapeutic and preventive measures.
KEYWORDS: /arynx, voice, dysphonia, upper respiratory tract.

HopymeHHH roJ10C0BOI QYHKITII ITpU QYHKITI-
OHAJIbHUX Ta OPraHIYHUX 3aXBOPIOBAHHIX
TOpTaHi IPU3BOAUTH [0 HETATUBHOTO BILIUBY
Ha KOMYHIKaTUBHI 3[JaTHOCTI, COIliaJIbHY Ta IIpO-
decitiny cpepy marieHTiB, IKIiCTh IX )KUTTA [2, 4,
6, 8-10]. BaroMy 4acTHHY yCiX 3aXBOpPIOBaHb I0-
JIOCOBOTO altapaTy CKJIaJalTh OpPraHiuyHi 3axBO-
proBaHH4 roprtadi [1, 3, 5, 7, 9, 10]. HeBesuki 1o-
OpOSIKiCHI yTBOPEHHS Ha TOJIOCOBUX CKJIQ/IKaxX He
CTaHOBJIATH 3aTPO3U JKUTTIO I1alli€eHTa, OHAK CYT-
TEBO BIIMBAIOTHL Ha rojI0COBY QyHKITi0. IIpoBia-
HHUM MeTOJI0M JIIKYBaHHSI OpPTaHIYHOI I1aTOJIOri]
ropTaHi € Xipypriu"uii. BifHOBJIeHHS T0OJIOCY IIiC-
JIS1 XIpyprivHOTO BTPY4YaHHS — OKpeMe 3aBJIaHHSA
[1, 5, 7]. [ledgKi IaIllieHTH BiJHOBJIIOIOTHCI CaMO-
CTiMHO, a YaCTUHA 3 HUX I0Tpebye KBaripiKoBa-
HOI JI0IIOMOTH, 11106 II0BEPHYTH BTpaveHy roJjIoCo-
BY QyHKIIiF0. BuacHe BUSIBJIEHHSI TAKUX BUIIA]IKiB
cripusie 61bIit eGeKTUBHOCTI peeyKarliii roocy
IIiCJIs1 OIIepaTUBHOIO BTPYYaHHS 3 IIPUBOAY Opra-
HIYHHUX 3aXBOPIOBaHb rOpPTaHi.

Ba)xyinBUM 1 MPOCTUM Yy BUKOHAHHI € METO[
BHU3HaUeHHd Yacy MaKcuMasabHOI ¢oHarli (UMD).
Kitiniko-¢isiosioriuHe 3Ha4eHHS IILOTO TECTY IO-
JISITa€ y TOMY, 1110 BiH JjJae 3MOTY OI[iIHUTH 3arajb-
HHUU 00CAT TOBITPS, K€ BUKOPUCTOBYETHCS IS
¢doHarii, pob0Ty BHYTpPIIIHIX M’43iB ropraHi Ta
CIUTy eKCITipaTOPHOI HaIlpyru JUXaJbHUX M’43iB
[2, 6, 8-10].

MeTa po60TH — OI[IHUTH JiaTHOCTHUYHE 3Ha-
4eHHs BU3HaUYeHHs 4acy MaKCUMaJIbHOI ¢poHaIfii
y HaIli€eHTIiB 3 OPraHivHOI I1aTOJIOTi€r TOPTaHi B
TUHAaMIITI JIIKyBaHHS.

MATEPIAJIM TA METOAU

O6cTerkeHO 79 MAaITieHTIB, IKi MaJX Pi3HI Op-
TaHiyHi 3aXBOPIOBAHHSA ropTaHi — yTBOPeHHS Ha
TOJIOCOBUX CKJIAJIKaX: BY3JIMKH, Gi6poMU, KiCTH —
JI0 Ta IIicJg XipypriyHoro JiiKkyBaHHS y pi3Hi Tep-
MiHH. 3a eQpEeKTHUBHICTIO ITiCI0IEePAIiiHOTO BiJl-
HOBJIEHHS T'0JIOCOBOI QYHKIIl BOHU PO3MIOAiIeH]
Ha 7Bl rpymnu: 1-mma — 61 marieHT 3 IIOBHUM BiJl-
HOBJIEHHSIM T0JIOCY, 2-Ta — 18 maIlieHTiB 3 Hesa-
TOBUIBHUM piBHEM peemyKaliii ToJsiocy Imicias Xi-
PYPrigHOTrO BTpyYaHHS.

BumMiproBaHHS yacy MaKCUMaJabHOI QoHAIT]
IIPOBOAUIN HACTYITHUM YWHOM: IIaljieHTa IIpo-

CATh BIUXHYTHU IOBITps 1 Ha 3py4HIN /I HBOTO
4acToTi (BUCOTiI TOHY) Ta 3i 3pyYHOI T'YUYHICTIO
$OHYBaTH TOJIOCHY «a». 3a JOIIOMOT0X TOJUHHU-
Ka 3 CEKYH/JIHOIO CTPLJIKOI0 ab0 CeKyHIoMipa BU-
MIpIOIOTE Yac Bif Imo4yaTKy QoHaIllil 0 IIepexony
3BYKY B IITeHiT. J[oC/TipKeHHI BUKOHYIOTHCS TPUYi
3 iHTepBasamMu B 60 C Ta OOUYUCIHOIOTEL CepeHe
apupMeTHUYHE 3HAUEHHS.

PE3VJIBTATHU TA IX OBTOBOPEHHA

ByJ1o 1IpoBeieHO 06CTeKeHHS IAITiEHTIB 3 Opra-
HIYHMMHU 3aXBOPIOBAHHSIMHU TOPTaHI [0 Ta I/
XipypriuHoro JiiKyBaHH$ Yy Pi3Hi TepMiHU: aHaJIi3
CKapr Ta JaHUX aHaMHe3y, KJIiHiYHe 00CTeKeHHS,
BU3HaUeHHd Yacy MaKCUMaJbHOI GpoHaItil.

Jlo JIiIKyBaHHS y BCiX HAIli€HTIB KJIiHIYHA Kap-
THHAa, CKapryu ta YM® BifIioBifamu ix 1iarHo3y —
OpraHiuHi FO06POSAKICHI yTBOPEHHS Ha TOJI0COBUX
CKJIaJIKaX, BIIIOBIZHO [0 1X pO3MIipy, JIOKaJIi3arlii
1 xapakTepy. IIallieHTH CKap>XKUJINCI Ha 3aXpUIl-
JIICTH T'0JIOCY, TOJIOCOBY BTOMY, HEIIpUEMHI Bif-
UyTTs y 06J1acTi ropTaHi («I110Ch 3aBa’Kae B TOPJIi»,
«BIIUYTTS CTOPOHHBOTO TiNa», iH.), IOKAILII0BaH-
HA. UM® cTaHOBUB y HUX BEJUYUHY, 1110 BiATIO-
BiJlae IaHil IIaTOJIOTII 1 CIIiBITIaZ[a€ 3 BeJIMUNHAMU
3a JaHUMH iHIIIKX JOCIiTHUKIB [2, 6, 8, 9].

[Micaa xipypriuHoro JjiKyBaHHs 6yJIO IIpOBe-
JIeHO OIJIA/, aHaJsi3 CKapr Ta BU3HaueHHA YMO
y TepMiHu 10 nHiB Ta 1 Micanp. Ili Tepminu 6yiu
obOpaHi 3 OIJIgy Ha XapaKTep CKapr HallieHTiB Ta
laHi jJiTepaTypH [6, 9]. V 6inbmrocTi maifieHTiB
y>Ke Ha 10 meHb ITicig XipyprigvHOTO JIIKYBaHHSA
BimbyBaJsiocsl 3HaUHe NIOKpPAIlleHHS T0JIOCOBOI
GYHKITI Ta HOpMaJti3aIis JIapUHTOCKOIIIYHOI Kap-
TUHU. OHAK Y YaCTUHU XBOPHUX (22,8%) 36epira-
JIACS CKapTH Ha 3aXpPUILIICTh TOJIOCY, He 3BaKalo-
YU Ha 33/10BUILHUM CTaH I'OJI0COBOTO arapary 3a
TaHUMU KJIIHIYHOTO OTJISALY.

BuminmBim 1yx 18 marieHTiB y OKpeMy IpyILy,
OyJ10 TIpoaHaJi30BaHO iX JjaHi oKpeMo (2 rpyma).
BoHM cKJIasH Bif yCixX 06CTeKeHUX IIaIlieHTIB 3
OpraHiYHUMM 3aXBOPHOBAHHAMMU roprati. /[o 1 rpy-
I 3 XOPOIIIUM pe3yJIbTaTOM BiffHOBJIEHHS I0JIO-
coBO1 QYHKIII Hic/s1 OIIepaTUBHOTO BTPYYaHHSI
TaKMM UHMHOM YBINIIIOB 61 IaljieHT.

Uepes 1 micans mmicasd oneparii Ipyu KIIiHig-
HOMY OTJIIZi yV BCiX HaIlieHTiB 6yJa HOpMaJJbHa
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Tabuung 1. Iloka3HHK Yacy MaKCUMaJIbHOI poHaIlii y IanieHTiB 3 opraHivHoIO0 IaToJIOTi€l0 ropTaHi
Jl0 Ta IicJisA XipyprigyHoro jJikyBaHHsA, M + m

TepMiH Hic/IsA XipyprigyHoro JiKyBaHHSA

I'pynu xBopHux Jlo sriKkyBaHHA
10 gic 1 mic
1 rpymna (n = 61) 18,3*1,4 17,0 + 1,2 18,6 + 1,3
t/p TTOKa3HUKA BiTHOCHO BHUXIi/THOTO PiBHSA
(mo JiKyBaHHS) 0,70, p > 0,05 0,15, p > 0,05
t/p MOKasHUKA BiTHOCHO KOHTPOJIIO 0,65, p > 0,05 1,47, p > 0,05 0,50, p > 0,05
2 rpyma (n = 18) 17,2 £+ 1,1 14,6 + 1,1 17,7 £+ 1,5
t/p MOKasHUKA BiTHOCHO BUXITHOTO PiBHA
(0 JTiKyBaHH) 1,67, p > 0,05 0,26, p > 0,05
t/p IIOKa3HUKA BiTHOCHO KOHTPOJIO 1,4, p > 0,05 3,01, p < 0,05 0,93, p > 0,05
PasoMm (n =79) 18,9 + 1,3 16,7 + 1,3 18,2 + 1,6
t/p TI0Ka3HMKa BITHOCHO BHXIiIHOTO PiBHS 1,19, p > 0,05 0,33, p > 0,05
(o JIiKyBaHHS)
t/p IIOKa3HUKaA BiTHOCHO KOHTPOJIO 0,34, p > 0,05 1,58, p > 0,05 0,65, p > 0,05
KouTposbHa rpymna (n = 15) 19,5 + 1,2

JIAPUHTOCKOIIiUHa KapTHUHa. I'osocoBa QyHKILiA
BiTHOBHWJIACA B IIOBHIN Mipi y GLIBIIIOCTI 3 HUX.
OpHak y YaCcTHHHU 3 HUX (TpyIIa 2) Bce K 36epira-
Jlach CKapru Ha AMCKOMGOPT B 06JIacCTi rOpTaHi,
BTOMJIIOBAHICTh T'0JIOCY Ta HE3aJ0BLIbHY HOTr0
IKicTh. [Ipu iboMy 36epirajiacsi HEBiATIOBITHICTH
JIAPUHTOCKOIIIYHOI KapTUHU SIKOCTI TOJIOCY IIa-
IieHTiB. B maHi 3amaJbHUX 3MiH, HabpsKy,
PO3IINpPeHHs CyJUH He OYJI0 BUSIBJIEHO KOTHUX
03HaK MIpU KJIIHIYHOMY OISl ropraHi. OgHak
IIpU cIreliiazisoBaHOMY QOHIaTPUUHOMY OTJISALI
3 OYHKITIOHATbHUMU HaBaHTa)KeHHIMU Y JaHOI
TPYIH NaIlieHTiB 6YJI0 BUSBJIEHO II€EBHE 3HU)KEH-
HS1 TOHYCY I'OJIOCOBUX CKJIQJIOK Ta aCUHXPOHHICTH
IX KOJIUBaHb.

20 19,5 [H 1 rpyna

N 18,6
19 183
18 -

17,0
17 -
16 -
154
14
13 = T
KoHTtponb  [lo nikyBaHHA 10 pi6 1 mic

Puc. 1. IToka3HUK yacy MaKCUMaJIbHOI GOHAaITil
y HaIlieHTiB 3 OPTaHiYHOIO I1aTOJIOTi€0 rOpTaHi
1 rpyIu 1o Ta IIicJIg XipypridyHoro JiKyBaHHSI
Y pi3HI TepMiHH, C

[Ipu aHasIi3i cepefHbOCTaTHUCTUYHUX 3HaUEHb
UM® y BUIIIEHUX IpyHax IallieHTiB 3 OpraHiy-
HUMHM 3aXBOPIOBaHHSIMU T'OPTaHi 6yJI0 BUSIBJIEHO
Take (maba. 1).

Jlo JIIKyBaHHS y BCiX 006CTe)KeHUX IIallieHTiB
UM® 6yB He3HAUHO HIDKYHUM 3a HOPMY, IId Pis-
Huug Oysla HefoCcTOoBipHOW. [Ipu mocCiIiKeHHI
B TepMiH 1 Micdrp Hmicjas JiKyBaHHS MOKa3HUK
TIOBEPTAETHLCI [0 BUXIHOTO piBHA y 060X Ipy-
max JTOCJKYBAaHUX Ta Y BCIX HAIliEHTIB pa3oM.
B >xomHUI 3 YaCOBHUX IPOMIXKKIB He 0yJI0 BUSB-
JIEHO JIOCTOBIpHOI Pi3HUIN Y MOKa3HUKaX I'PYII
Mixk co6oro. Ha 10 geHp Imicasg XipypriguHoro
BTpPY4YaHHA Bifi0yBaeThCsl He3HaYHE 3MEHIIIEHHS
YM® BiTHOCHO BUXIHOTO PiBHA y 000X rpyIiax,
He IO0CTOBipHE BiZHOCHO BUXiZHOTO piBHA. Of-
HakK y 2 TpyIIi aIfieHTiB, 3 yIIOBIIbHEHUM BiJfHOB-
JIEHHSIM T0JIOCOBOI QYHKIIII ITicad XipypriyHOro
BTpy4aHHs, IToKasHUK UM® Ha 10 meHb Imicig
oIieparlii [OCTOBIPHO BiJIPi3HABCS BiJi KOHTPOJIIO
(p < 0,05).

Bisbm Hao4yHO IIi JaHi IpejcTaBJieHI Ha
puc. 1-3.

OTKe, yepe3 MicAIb ITiC/IS XipypridvHOro BTPY-
4YaHH4 Y IIalji€HTiB 3 OPraHiYHUMU 3aXBOPHOBaH-
HSIMHU TOPTaHi BiZI0yBa€eThCsI HOpMaJIi3arisi JJapHuH-
TOCKOIIIYHOI KapTUHHU Ta T0JI0COBOI QYHKIIII, OKpiM
YaCTUHU 3 HUX (6,113bK0 20%), y SKUX BiZTHOBJIEH-
H$ T'0JIOCOBOI QYHKITII Ha I1ei Ilepiof] € HEIIOBHUM.
ITpruomy Ha 10 qeHB ITicasA omepartil y 4aCTUHUA
HarfieHTiB 2-1 rpynu UM® 6yB HOpMaJIbHUH, ajie
Yy 4aCTUHU 3HWKeHUM. CepelHbOCTaTUCTUYHE
3HA4YeHHS IIPU [TbOMY He Biipi3HSJIOC Hi BiJl BU-
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20 19,5 M 2 rpyna
19 -

17,7
18 - !
17,2

17 -
16 -
15 - 14,6
14 .
13-

10 pi6 1 mic

KoHTponb  [lo nikyBaHHsA

Puc. 2. I[IoKasHUK 4yacy MaKCUMaJIbHOI poHaIlii
y IAIJi€HTIB 3 OPTaHiYHOIO I1aTOJIOTi€0 TOPTaHI
2 TPYIIH [I0 Ta IIicJIs XipyprigvHoro JiKyBaHHSI
y pi3Hi TepMiHY, C

XiTHUX 3Ha4YeHb, Hi BiJf HOKa3HUKIB y Tpymi 1.
OmHaK y HUX 6yJI0 BUSBJIEHO JOCTOBipHE 3HIDKEH-
Ha UYM® BigHOCHO KOHTpOJIIO Ha 10 geHb micias
XipyprigHOro JiKyBaHHS, 1110 MOKe OyTH IIeBHOI0
MIipOI0 IPOTHOCTUYHUM KpUTepieM. 3BayKalouu Ha
Te, 1[0 Y IPaKTUYHOMY BUMipi 3HaueHHA UM y
YaCTUHU NaIlieHTiB AaHOI rpynu Ha 10 1eHb Imicid
JIIKyBaHHS 0yJI0 HOpMaJIbHUM, TaKe IIPOTHOCTHY-
He 3HaUeHHs € 00MeXeHUM.

BHCHOBKH

1. Binmg 20% marjieHTiB 3 OpraHivHOI I1aTOJIO-
riero ropTaHi MOKyTh MaTHU He3aJ0BiJIbHeE Bil-
HOBJIEHHS T'0JI0COBOI QYHKITII ITic/Is XipypriuyHoro
BTpPy4YaHHS.

2. UM® Mo>ke BUKOPHUCTOBYBATHUCA SIK IIPOC-
TUU Y BUKOHAHHI 1 JOCTYIIHUU METOJ, OIliHKHU
epeKTHUBHOCTI ITicIg0IepaliiHOr0 Bi{THOBJIEHHS
B IUIaHi 3MiH TKaHUH, HaOPsIKY, TOIO, i Ma€ IEBHY
I[IHHICTH SK IIPOrHOCTUYHUN KPUTEPid TPUBaIUX
TOJIOCOBUX PO3JIa/IiB

3. Hau6inbm iHpopMaTUBHUN IIePiof 1151 06-
CTEeKeHHS IIAIfi€eHTIB 3 OPraHigYHOI0 ITaTOJIOTiE0
ropTaHi B JUHAMIITI BiTHOBJIEHHS IIiCJIS Xipypriv-
HOTO JIiKyBaHH4 € 10 1116, a Hagami — 1 mic. V e
nepiox B>Ke BifOyBa€eThCS BiTHOBJIEHHS TKaHUH
miciId XipyprivyHoro BTpy4YaHHs, aje MO>XKyTh IIpo-
SIBUTHCSI O3HAKU PO3JIaZiiB TOJIOCOYTBOPeHHS. [leit
Yac OIITHMAaJbHUM, OCKIJIbKU Jla€ MOJKJIUBICTh
BUYaCHO 3aCTOCYBaTH JIiKyBaJbHO-IIPOQIIaKTUYHI
3ax0/iu.
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HAVKOBHH AHAJII3 CKAPT OCIB, IKI IIEPEXBOPIJIA HA COVID-19 )
I MAKOTH IIOPVIIEHHS CIIVXY, HIOXY, I'OJIOCY TA BECTHBV/ISIPHOI
®YHKIII PISBHOT'O CTYIIEHA BUPAKEHOCTI

Kosak M.C.1,
Besera M.1.2,
Bonkosa T.B.1,
MBo3geubkuin B.A.1,
benskoea |.A.1,
MeneweHko H.O.1

" [lepaBHa ycTaHoBa
«|HCTUTYT OTONAPUHIONOTIi
iMm. npod. 0.1. Konomin4eHko
HauioHanbHOi akagemii
MeUYHNX HayK YKpaiHu»,

M. Knis, YkpaiHa
2TlonTaBCbKUii epXXaBHUI
MeAUYHWIA YHiBEpCUTET

MO3 Ykpainu,
M. Montaea, YkpaiHa

META po60Ti — BMBYUTU CKapru y ocib, ski nepexsopinu Ha COVID-19, 3 ypaxyBaHHAM BUPAXKEHOCTI
NOPYLLUEHb CEHCOPHMUX CUCTEM: CNYXY, HIOXY, FOI0CY Ta BECTUOYNAPHOT (DYHKLT.

MATEPIAJIN TA METO[W. MpoBeAeHO aHania AaHux ONUTYBaHHA, aHamHe3y i ckapr 120 nauieHTiB, ki
nepexsopinu Ha COVID-19 i manu ceHcopHi po3nagn. 06CTeXeHUX PO3NOAINUAYN Ha 2 TPYNu 3anexHo Bif
KJTiHiYHOT0 nepe6iry Xxsopobu Ta BUPAXXEHOCTi CEHCOPHUX MOPYLLUIEeHb: 1-a rpyna — 74 XBopux 3 NOMipHUMU
i MEHLL BUPAXXEHUMW CEHCOPHUMW po3najamu, 2-a rpyna — 46 nauieHTis 3 nepeHeceHnm COVID-19 B
6inbLU TAXKIA G)OpMi Ta CTINKUMU CEHCOPHUMU NOPYLLIEHHAMU.

PE3VYJIbTATW. BcTaHOBMEHO, L0 Y NALIEHTIB 2-i rpyn1 3HAYHO YacTille CnocTepiranucs ckapru Ha po3naau
CIyXY, HIOXY, ronocy, BecTubynapHoi yyHKLIi Ta 3MiHW 3 60KY LIeHTPaNbHOT HEPBOBOT CUCTEMU NOPIBHAHO
3 nauieHtamu 1-i rpynu. Y XxBopux 2-i rpynu TaKoxX nepesaxanu 6ifbll 3Ha4YHi KNiHiYHI NPOABK, 30KpemMa
3HVKEHHS P0o36ipaMBOCTI MOBW, BiAYYTTA LYMY Y ByXax, noraHa nepeHoCcUMiCTb Fy4HUX 3BYKiB, BUNALKM
panToBOi FMyX0TW BHACNIAOK iH(APKTY NabipUHTY Ta YPAOKEHHSA LEeHTPaNbHUX Bi4iNiB CAYX0BOro aHani-
3aTopa, TpuBasa aHoCMisi 3 YPaXXEHHAM LieHTpanbHUX BiAA4iNiB HIOXOBOr0 aHanizatopa, CTiiKi AWCTOHi,
napesn rofocoBnUX CKMagok, cnacTu4yHa ANCKOHIA, BUPaXKeHA BECTUOYNApHA ANCYHKLiA Ta 3MiHU 3i
ctopoHu LUHC. Y nauieHTis 2-i rpynu YacTile BiA3Ha4anocs nporpecyBaHHA BXXe HasiBHOT CEHCOHeBPanb-
HOT npurayxysatocTi nicna COVID-19, a cumMnTOMKU CAyXOBUX, FONOCOBMX, HIOXOBUX i BECTUOYNAPHNX
MOpyLLeHb Manu 6inbw TpmBanuii nepedir. Kpim TOro, BOHW 3Ha4HO YacTille NOBIAOMAAMN NPO FOIOBHNIA
6iNlb, MOPYLLEHH: NamM’ATi Ta yBaru, po3nagu CHy i NifBULLEHY BTOMJIOBAHICTb, L0 CBIAYUTb NPO BinbLL
3Ha4YHe ypaXKeHHs LeHTPanbHOi HEPBOBOI CUCTEMU NPU TXKKUX CEHCOPHUX MOPYLLEHHSX.

BUCHOBKW. COVID-19 moXe CnpuymHATYI CTiliKi Ta NpOrpecytoyi NOPYLIEHHS CAYXY, HIOXY, CMakKy, ronocy
i1 BECTMOYNAPHOT (DYHKLIT, @ TaKOX 3MiHU 3 6OKY HepBOBOi cucTemun. OuiHKa cKapr i TpMBanocTi CMMM-
TOMIB Nif Yac Ta nicng XBOpo6bun € BOKIMBOK A1 CBOEYACHOI LiarHOCTUKM, NiKYBAHHA Ta NPOiNnakTuku
MOCTKOBIHNX CEHCOPHMX MOPYLLEHb.

KINHY0BI CIIOBA: COVID-19, ceHcopHi cuctemu, CyxoBuii aHaniaatop, nopyLeHHs CIyxy, HIOX0Ba
DYHKUISA, NOPYLUEHHS rOa0CY, BECTUOYIAPHA ANCHYHKLISA.

A SCIENTIFIC ANALYSIS OF COMPLAINTS FROM PATIENTS
WHO HAVE RECOVERED FROM COVID-19 WITH HEARING, OLFACTORY,
VOICE, AND VESTIBULAR DYSFUNCTION OF VARYING SEVERITY

Kozak M.S.1,
Bezega M.l.2,
Volkova T.V.1,
Hvozdetskyi V.A.T,
Bieliakova I.A.1,
Peleshenko N.O.!

1 State Institution
«0.S. Kolomiychenko
Institute of Otolaryngology
of National Academy
of Medical Sciences
of Ukraine»,
Kyiv, Ukraine
2Poltava Medical
State University
of the Ministry of Health
of Ukraine,
Poltava, Ukraine

0BJECTIVE. The objective of the study is to investigate the complaints of individuals who have recovered
from COVID-19, taking into account the severity of sensory system disorders, including hearing, olfactory,
voice, and vestibular dysfunction.

MATERIALS AND METHODS. A total of 120 patients who had recovered from COVID-19 and presented with
sensory disorders were evaluated based on questionnaire data, medical history, and clinical complaints. All
participants were divided into two groups according to the clinical course of the disease and the severity
of sensory disorders: Group 1 included 74 patients with mild to moderate sensory disorders, whereas
Group 2 comprised 46 patients who had experienced a more severe course of COVID-19 and developed
persistent sensory disorders.

RESULTS. The study demonstrated that patients in Group 2 reported complaints related to hearing, olfac-
tory, voice, and vestibular dysfunction, as well as central nervous system manifestations, significantly
more frequently than those in Group 1. Moreover, they exhibited more severe clinical manifestations,
including reduced speech discrimination, tinnitus, poor tolerance to loud sounds, sudden sensorineural
hearing loss caused by labyrinthine infarction, involvement of the central auditory pathways, prolonged
anosmia associated with central olfactory pathway impairment, persistent dystonia, vocal fold paresis,
spasmodic dysphonia, pronounced vestibular dysfunction, and neurological manifestations. Patients
in Group 2 were also more likely to experience progression of pre-existing sensorineural hearing loss
following COVID-19, and their hearing, voice, olfactory, and vestibular symptoms persisted for longer
periods. Furthermore, they more frequently reported headaches, memory and attention impairment, sleep
disturbances, and increased fatigue, indicating more pronounced central nervous system involvement in
patients with severe sensory disorders.

CONCLUSIONS. COVID-19 can cause severe and progressive sensory disorders of hearing, olfaction, taste,
voice, and vestibular function, as well as neurological manifestations. Assessment of patients’ complaints
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and the duration of symptoms during and after COVID-19 is important for the timely diagnosis, management and prevention of post-

COVID sensory disorders.

KEYWORDS: COVID-19, sensory systems, auditory system, hearing impairment, olfactory function, voice impairment, vestibular dysfunc-

tion.

anzmeMmia COVID-19 moctaBuia mepef, CUCTe-
MaMH OXOPOHU 3/I0pOB’S Ta MeJUYHOI0 Hay-
KOI0 ITiJIy HU3KY TSDKKO BHpPINllyBaHUX ITHUTAaHb
Ta 3aroCTpUja yBary JOCJIIJHUKIB 10 BIpyCHOTO
ypa’keHHS Pi3HUX OpPraHiB i CHCTeM JIIOJCHKOTO
opraHismy [1-3]. I[IposiBu 3axBoproBaHHg COVID-19
BUABUJINCI 6araTOrpaHHUMU Ta MIHJIWBUMHY, a
BipyC 34aTHUM 10 YHUCJIEHHUX IIBUIKUX MyTalliid.
3 yacoM, KoJI¥ IIaHZeMid BIIyXJIa, 34aBajIocd, 110
mmpobJyieMa IIeBHUM UMHOM BUpillleHa. AJle J1o0c-
JIIPKeHHSI OCTaHHIX POKiB mOKasaJio, 10 Bipyc
SARS-CoV-2 HiIKyI1 He IIOiBCA i, 0OUeBUHO, 3aJI1-
IIUTHCS 3 JIFOACTBOM HAOBTO [4-6]. BTpaTUBIIN
3HAUHOI0 MipOI0 CBOI0O CMepTeJIbHY Hebe3Ileu-
HICTBh, BIpyC 3aJIMIITUBCS HA/I3BUUANHO BipyJIeHT-
HHUM i MiHJIUBUM. 3’SIBUJIUCS ITOHSTTS «JIOBTOr0
KOBiJly» Ta «IIOCTKOBITHOTO CHHAPOMY». PaxiBITi
3 PiSHUX MeJUYHUX CIIelliaJIbHOCTEN I10BiOMIISI-
I0Th IIPO ypaKeHHS BipyCcOM pi3HUX OpTaHiB i cuc-
TeM 1 BifiIsHauar0Th TPUBaIUU BIUIUB iHQEKITii Ta
BiTepMiHOBaHI IIPOSIBU. B TOMy 4UMCIIi 1€ CTOCY-
€THCS ypakeHHs CEHCOPHUX cucTeM [7-10].
MeTta po60TH — BUBUYUTU CKapru y 0Cib, AKi
nepexsopisii Ha COVID-19, 3 ypaxyBaHHSIM BHUpa-
JKEHOCTI IIOpYIIIeHb CEHCOPHUX CUCTEM — CIIYXY,
HIOXY, T0JIOCY Ta BECTUOYIIPHOI QYHKITII.

MATEPIAJIN TA METOAH

IIpoBeieHO aHaJIi3 faHUX OIIUTYBaHH:A, aHaM-
He3y i ckapr 120 maifieHTiB, Kl IIepexXBOpIn Ha
COVID-19 i marTh CeHCOpPHI po3naau. IlarieHTn
3BepTaJIMCh 3i CKapraMu Ha IOPYIIEHHS CIYXY,
HIOXY, CMaKy, TOJIOCY, & TaKO>K 3MiHH 31 CTOPOHU
HepBOBOI cucTeMHu. Bci 06cTe)xyBaHi 6yu pos-
HOoAiJeH] Ha 2 Ipynu 3a KJIIHIYHUM Hepebirom
XBOpPO6U Ta BUpPa’keHICTI0 CEHCOPHUX PO3JIaiB:
o 1-1 rpynu yBIiMILIN 74 XBOPUX, § IKUX MaJId
MicCIle IIOMIpHIi 1 MeHIII BUpa’keHi CEHCOPHI Po3-
JIaJy, 30KpeMa IOpyIIleHHs cIyXy Iicist COVID-19,
10 2-1 I'pyIIx — 46 IIaIfieHTiB, IKi IepeBa’kHO IIe-
pexXBOpiNK JaHOK iHQEKI[iel0 B GBI TSKKIN
$opMi Ta OTpUMaJIU CTiMKi CEHCOPHI ITOPYIIIeHHS,
IPOTPECYI0Yi PO3JIaIu CAYXY Ta 3MIiHU 31 CTOPOHU
HEepBOBOI CUCTEMHU.

PE3VJIBTATH TA IX OBTOBOPEHHS

ITpu aHaJi3i cKapr 070 CTaHy CEHCOPHUX
CHUCTeM Y IaifieHTiB micast COVID-19 BUSABUIIOCH,

110 y 6araThb0X 3 HUX € CKapTH Ha Ti 4M iHIII I10-
PYIIEHHS CIIyXY, TOJIOCY, HIOXY Ta BECTUOYISIPHOI
OYHKIII B pisHOMY IToegHaHHI. [IpoBefieHI HaMHU
pasite pociaimpkeHHd [10, 11] mokasasy, 1110 4acTo
y narfieHTiB 3 COVID-19 BUSIBIISAIOTHCS IIOPYIITEHHS
CEHCOPHUX CHUCTEeM, IPUYOMY CTYIIiHb ITUX IIO-
PYlleHb, TEPMIHU 1X BUHUKHEHHS, TPUBAJIICTD 1
BUPaA’KeHICTh CUMIITOMIB BapilorThCI. TakoX 3
IJIMHOM 4Yacy JeI0 3MiHIBajlach 4acToTa i BU-
Pa’KeHiCcTh ypakeHHs PisHUX CEHCOPHUX CUCTEM,
1110, OUEBU/THO, 00YMOBJIEHE MYyTalliIMHU Bipycy
SARS-CoV-2. V marjieHTiB, gIKi IlepeHeCcJan 3aXBO-
proBaHHA COVID-19 6ibIII TSOKKOTO Iepebiry Taki
CKapru 6yJu OLIBIIT BUpaXkeHUMU. B maHiM po6oTi
MU IIpOaHaJIi3yBaX CKapry Halli€eHTiB, 1110 Iepe-
XBopizu Ha COVID-19, 3 ypaxyBaHHIM CTYIIeHs
BUPA’KEHOCTI CEHCOPHUX PO3JIaJIiB.

Sk y>ke Oys10 3a3Ha4YeHO, MU IIOIIUJIN [1OCJIi-
[DKyBaHUX XBOpUX Ha COVID-19 Ha 1Bi rpymnu 3a
CTyIleHeM BHUPa)kKeHOCTi CEHCOPHUX pPO3JIaJiB —
HOPYIIIEHDb HIOXY, CIYXY, CMaKy, T0JI0CY Ta QYHKITII
piBHOBaru. /lo mepIuoi IpyIiy yBiUIIJIN XBOPI 3
JIETKUMU pO3JIaflaMU CEHCOPHUX CUCTEM, 10 IPY-
roi — 0co6i 3i CTIHKUMH, BUpa>KeHUMH II0PYIIeH-
HAMU CEHCOPHUX YYTTiB. Bci 0OCHOBHI ckapru o06-
CTe)KyBaHUX XBOPUX JBOX IPyII IpoaHaJIi30BaHi
Ta OpeJCcTaBJIeH] B maba. 1.

SIk BUTHO 3 HaBeJ[eHUX B TaOJIUIIL TaHUX, CKap-
TY Ha IIOPYIIeHHs CIyXy, TOJIOCY i HIOXY, BeCTH-
OynsapHOI QyHKINii, € GBI YaCTUMU Ta OibIl
BUpPa’KeHUMHU B 2 TPYIi HAIli€HTIB, IKi 0OTpUMa-
JIX CTIiMKI, IIPOTpecyroui posjaafu CJIyXy, TOJIOCY,
HIOXY, Ta 3MIiHU 3i CTOPOHU HEPBOBOI CUCTEMU,
HDK HalieHTH 1 rpyny, y SKUX MaJjd Miclje 1o-
MIpHIi 1 MeHIII BUpPaKeHi po3JIafil CIyXy, TOJIOCY,
HIOXy micyst COVID-19. IartienTH 1 rpynu BUCYBa-
JIA CKapry Ha HOPYIIeHHS CayXxy vy 43,2% (n = 32),
rosocy — 32,4% (n = 24) i HIOXy — 43,2% (n = 32),
BecTHOY/IsIpHOI QyHKITII — 30,1% (n = 23), po3saiiB
31 CTOPOHU I[eHTPaJIbHOI HEPBOBOI CUCTEMU —
66,2% (n = 49). B gpyriit rpymi Taki CKapTH CIIOC-
Tepiraaucyd B 61bIIOMY BiZICOTKY: Ha IIOPYIIIEHHS
cyxy y 60,8% (n = 28), rosmocy — 32,6% (n = 15)
1 HI0Xy — 67,4% (n = 31), BecTUOYIIpHOI QYHK-
il — 39,1% (n = 18), po3iaAiB 3i CTOPOHU HEPBO-
Boi cucteMu — 89,1% (n = 41).

AHaJTi3yI0uH fieTaJIbHO CKapTHy 3i CTOPOHU CITYXO-
BOI CUCTeMHU Y XBOPHUX, SKi IlepexBopisu COVID-19
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Ta6suirg 1. CKapru nanieHTiB, SKi nepexsopiii Ha COVID-19 3 pi3HUM cTyeHeM po3jIaZiB CEHCOPHUX CHCTEM

Ckapru

1 rpyna (n = 74)

2 rpyna (n = 46)

ITopyIlieHHS CIIYXYy:

3HIDKEHHS CIIYXY

3HIDKeHHS po36ip/IMBOCTI MOBU

IIIyM Y ByXax

HellepeHOCUMICThb I'YUHUX 3BYKiB
ITopyIlleHHS HIOXY:

BIJICYyTHICTh HIOXY

CIIOTBOPEHHS HIOXY

3arocTpeHHs / MiJCUIeHHA HIOXY

[TopyIlleHHs CMaKy:
BIJICYTHICTb CMaKy
3HWJKEHHS CMaKy
CIIOTBOPEHHS CMaKy

3arocTpeHHs / MifiCUIEeHHI CMaKy

[Topy1eHHS roJI0CY:
r0JIOCOBa BTOMa
3aXpHILIICTh

[Topy1ieHHs BeCTUOY/IIPHOL QYHKITIIL:

CHCTeMHe 3allaMOpOYeHHs
eI1i30/111 HEIIpPUTOMHOTO CTaHy
HOPYIIIeHHs PiBHOBAru
HeBU3HAYeHI BiquyTTsa

Ckapru 3 60oky ITHC:
TOJIOBHHUU 0isIb
MIOPYIIIeHHS IIaM’sITi Ta yBaru
TIOPYIIIeHHS CHY
BTOMJIIOBaHIiCTh

43,2% (n = 32)
36,5% (n = 27)
14,8% (n =11)
39,2% (n = 29)
9,4% (n=17)

43,2% (n = 32)
32,4% (n = 24)
24,3% (n = 18)
5,4% (n=4)
28,4% (n = 21)
12,2% (n =9)

4,1% (n = 3)
4,1% (n = 3)
2,7% (n=2)

32,4% (n = 24)
28,4% (n = 21)
29,7% (n = 22)

30,1% (n = 23)
22,9% (n=17)
10,8% (n = 8)
8,1% (n = 6)
12,2% (n=9)

66,2% (n = 49)
50,0% (n = 37)
24,3% (n = 18)
36,4% (n = 27)
59,4% (n = 44)

60,8% (n = 28)
47,8% (n = 22)
30,4% (n = 14)
56,5% (n = 26)
21,7% (n = 10)

67,4% (n = 31)
50,0% (n = 23)
17,4% (n = 8)
4,3% (n=2)
39,1% (n = 18)
23,9% (n = 11)

4,3% (n = 2)
6,5% (n = 3)
6,5% (n = 3)

32,6% (n =15)
30,4% (n = 14)
28,2% (n = 13)

39,1% (n = 18)
32,6% (n =15)
34,8% (n = 16)
23,9% (n=11)
15,2% (n=17)

89,1% (n = 41)
84,7% (n = 39)
80,4% (n = 37)
82,6% (n = 38)
89,1% (n = 41)

MU BUABWIN Take. [larieHTH 1 rpynu BiqMmivanu
3HIDKeHHS P036ipauBocTi MOBH B 14,8% (n = 11)
BUIIaIKAX, BIiIUyTTA IIyMy B Byxax — 39,2%
(n = 29), Tora”y IepeHOoCUMICTh T'YUYHUX 3BYKIB —
9,4% (n = 7). XBopi 2 rpymH, 9Ki OTpUMaJIU CTiMKi,
IIPOrpecyrydi posJiaju CIyXy, TOJIOCY, HIOXY, Ta
3MIiHU 31 CTOPOHU HEPBOBOI CUCTEMHU, CKapP>KU-
JIMCA Ha 3HMW)KeHHd po3b6ipsauBocTi MoBU B 30,4%
(n = 14) BuUmajKax, BifuyTTd IIyMy B ByXax —
56,5% (n = 26), 11ora”Hy IIepeHOCUMICTh I'YUHUX
3BYKIiB — 21,7% (n = 10). V marjieHTiB 2-1 rpynu
Oy/i BUSBJIEHI 3HAUHI ypasKeHHs CJIyX0BOI CUCTe-
MH — TSDKKI IIOPYIIIEeHHS CIyXy 3 IIOPYIIeHHIMU
Pp036ipIMBOCTI MOBH, PanIToBa INIyX0Ta BHACJIIIOK
iHQapKTy JabipHUHTY, yparkKeHHS I[eHTpaJbHUX
BIIIUIIB CJIyXOBOTO aHaJsisaropa. CiIiJf 3a3HaUYUTH,
1110 TTOPYIIIeHHs CIyXoBoi QyHKITI 6yau y 39,2%
(n = 47) nmanieHTIB i 10 3axBOprOBaHHA Ha COVID-
19, ayse xBopo6a mpu3Besa 0 3aTOCTPEHHS Ta
nporpecyBaHHS CEHCOHEBpPAJIbHOI IPUIIYXyBa-
TOCTI. B mepIriv rpyni Takux XBOpux 6ys1o 25,6%
(n =19), B gpyrii — 60,8% (n = 28). BoHU Biguy-
BaJIM CHUMIITOMHU IIOTipIIEHHS CJYyXy 4YacTilie 3
5-7 mobu xBOpo6H, abo micas 1-2 MicdIiB micas

XBOpo6u. TpuBaM MOPYIIeHHS CIyxXy Bix 10 fib,
Ta 10 3-6 MicAIiB i 6LIbIIIe.

AHaJri3 HalbiIbIl YaCcTUX CKapT IAIfieHTIB 3
COVID-19 3 pisHUM CTyIIeHeM IIOpYIlleHb y CeH-
COPHUX CHUCTeMaXx OLIBIIT HA0YHO IpeCTaBIeHUN
Ha puc. 1.

IMartieHTIiB, 9Ki CKap>KUJIUCH Ha MOPYIIEHHT
HIOXY, B IlepIIiit rpymi 6yso 43,2% (n = 32), a B
IpyTik — 67,4% (n = 31). V 2 TpyIIi XBOPUX YacTilire
OyJIi BUIIQAKU TPUBAJIOI ITIOBHOI aHOCMil, BTOMY
YHCII 3 ypayKeHHSAM IIeHTPaIbHUX BiJJIiTiB HIOXO-
BOTO aHaJizaTopa. I[lopyiieHHs cMaKy BigdyBaau
28,4% (n = 21) manieHTiB Hepiroi rpymny, ta 39,1%
(n = 18) gpyroi.

ITopyiieHHs ro10c0BOI PYHKITII TypOyBasIo ma-
Ii€HTIB B IIepILii rpy1i B 32,4% (n = 24) BUNIaJKIB,
a B pyriKt — 32,6% (n = 15). Yacrimre BOHO BU-
HHUKaJ0 Ha 5-7 106y XBOpoOH, Ta MOTJIO TPUBATH
Bif 1 Micarg 1o 5 Micdi(iB. XBOpi CKap>KUJINCh Ha
T0JIOCOBY BTOMY B 28,4% (n = 21) B nepiii rpyi,
30,4% (n = 14) B mpyrTi# rpymi. Ha 3aXpHUILIiCTh
BOHU CKap>KUIUCA B 29,7% (n = 22) B IIepIIIiil Ipy-
mi, Ta 28,2% (n = 13) BiAIOBiZHO B APyTil IPYIIi.
B 2 rpyrii narjieHTiB MU BUABJISUIN CTIMKI TUCTOHII,
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MopyweHHa [opylieHHs nOprJeHHﬂ I'IopyLueHHﬂ MopyLeHHa Ckaprun
cnyxy HIOXY CcMaky ronocy Bec‘glﬁyﬂﬂ'PHO'I' 3 60Ky LIHC
YHKL|

Puc. 1. Ckapru narji€eHTiB, sKi Ilepexsopisu Ha COVID-19
3 pi3HHM CTyIIeHeM pO3JafiB Y CEHCOPHUX CHUCTeMax (rpymnH 1 Ta 2)

BUIIaJIKU I1apes3y I'0JI0COBUX CKJIA/I0K Ta CIIacTUY-
HOI AUCPOHII.

ITopyiieHHA BeCTUOYIIPHOI QYHKILI TypOyBa-
JI0 06CTe)KEeHUX HaMH ITalli€HTIB 9K 1-1 TpyIy, Tak
i 2-i rpynu. CHMIITOMH: 3allaMOPOYeHHS, eMi30[1
HeIIpUTOMHOIO CTaHy, IIOPYILIeHHs PiBHOBArH,
HeBHU3HadeHi BiTuyTTs, BUHUKAJIN Ha 12-14 106y
mict nepux mposiBiB COVID-19 i TpuBastu 6J1135b-
KO 2—4 MicariB mmicyg ogy>kaHHs. HagBHICTh TaKUX
CKapr CBiAYUTH IIPO ypa>kKeHHS BEeCTHUOYJISIPHOI
CHCTEMH. B mepImiit TpyIri TaKUX NaIlieHTiB 6yJI0
30,1% (n = 23), B ipyrii — 39,1% (n = 18). B 2 rpyi
XBOPHUX MU YacTillle CIIOCTepiraau TSHKKY BeCTHU-
OyssIpHY AUCOYHKITIIO, ITOETHAHE YPAXKEHHS [IepU-
$epHUuHOro i IIeHTPaJIbHOTO BifILTiB BeCTUOYIIIp-
HOTO aHaJli3aTopa, IIOPYIIeHHS KOOPIUHAIIII.

BimcoTok 3aranbHUX cKapr 3i cropoHH ITHC B
HepIIiu rpyIri ckiIaB 66,2% (n = 49) XBOpUX, B APY-
rin — 89,1% (n = 41). B gpyriit rpyIi Mae Miciie
30UIBIIIEHHS CKapr Ha TOJIOBHUU OLI6 84,7% (n = 39),
opyieHHs mam’aTi Ta yBaru 80,4% (n = 37), mopy-
11eHHs cHY 82,6% (n = 38), Ta BTOMJIIOBaHICTh 89,1%
(n = 41). Topj, K B IIEpPIIIi I'PYIIi CKAPTH Ha T'OJIOB-
HUM 6U1b cKitamu 50% (n = 37), MOPYIIeHHS ITaM’sITi
Ta yBaru 24,3% (n = 18), riopy1eHHd cHY 36,4% (n =
27), Ta BTOMJIFOBaHICTE 59,4% (n = 44) 6y MEHIII.

OT’Ke malfieHTH, 9Ki ITepexBopisu Ha COVID-19,
4aCTO BUCYBAKTh CKapru Ha IIOPYIIEeHHS CIyXY,
HIOXY, CMaKy, T'0JIOCY, BeCTUOYIIpHOl QYHKITII, a
TaKO0 Ti, 1110 06YMOBJIEH]I 3MiHAMH 31 CTOPOHU
HEepBOBOI CUCTEMHU.

TakuM 4UYHHOM, TOCTpa BipycHa iHQeKIlid
(COVID-19), BukinurKaHa BipycoMm SARS-CoV2 Hece
3arpo3y 3[0pOB’I0 JII0/IEN, Ta MAE€ BiftasieHi epek-
TU. Ilicsig mepeHeceHol iHQeKIlil, HaBITH Y JIeTKil
dopMi, ITarieHTH MOKYTh OTPUMYBATH ceriudiy-
Hi yCKJIalHeHHS XBOPOOU: IIOPYIIIeHHS CIYXY, I10-
PYLIEHHS HIOXY, IIOPYIIEHHS CMaKy, [IOPYIIeHHS
T0JIOCY, BeCTUOYJIIPHOI QYHKITi, a8 TAaKOK 3MIiHH 31
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CTOPOHU HEPBOBOI CUCTeMU. BusHaueHHs iHpOP-
MaIlii o/10 CKapr, TEPMiHY IX BUHUKHEHHS ITiCJIs
II0YaTKy XBOPOOH, TPHUBAJIICTh CHMIITOMIB IIif| 4ac
Ta MicJId XBOPOOHU, Mae 3Ha4YeHHS JIJISI CBOEYACHOI
JiarHOCTHUKU Ta JIIKyBaHHS ycKiIagHeHb COVID-19
3 60Ky CEHCOPHUX CUCTEM Ta M0O>Ke OYTH OCHOBOIO
U1 GOpMyBaHHA IPOQIIaKTUYHUX 3aXO/iB.

BHCHOBKH

1. HamieHnTH, AKi nepexBopinu Ha COVID-19,
4aCTO BHUCYBAKTh CKaprW Ha IIOPYIIeHHS CIyXY,
HIOXY, CMaKy, T0JIOCY, BeCTUOYIIpHOI QyHKIIii, a
TaKOXX Ti, 1[0 00YMOBJIEHI 3MiHaMU 31 CTOPOHU
CepleBO-CyIUHHOL Ta HEPBOBOI CUCTEMU. 3aXBO-
PIOBaHHI HepPifKO CIpUYMHSIE CTIMKI, IIporpecy-
I0Yi pOo3JIaii OPTaHiB UyTTS Ta 3MiHU 31 CTOPOHU
HEepBOBOI CUCTEMHU.

2. COVID-19 Mo0Ke COPUYUHUTH TIKKI CeH-
COPHI po3JIaZy Ta IIOPYIIIEHHS T0JI0COYTBOPEHHS:
TSDKKY CEHCOHEeBpAJIbHY IIPUIYXyBaTICTh 3 II0-
PYIIEHHSIM po36ipJIMBOCTI MOBH, PaIllTOBY INIYXOTY
BHACJIOK iHQapKTy JabipUHTY, CTIMKI aHOCMI],
BHpa’KeHY BeCTHOYIApHY ANCOYHKILIIO, ITape3u
TOJIOCOBUX CKJIQIOK Ta CHACTUYHY AUCPOHIIO.

3. BusHaueHHs cKapr Ta TPUBAJIOCTI CUMIITO-
MIB [iJf 9ac Ta Hicjg XBOPOOU Mae 3HaYeHHS I
CBO€YACHOI AiaTHOCTUKH Ta JIIKYBaHHS YCKJIa[l-
HeHb COVID-19 3 60Ky CEHCOPHHUX CHUCTEM Ta MO-
Ke OYTH OCHOBOKO 11 GOpMyBaHHS Ipodinak-
TUYHHUX 3aXO/iB.
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BII/INB I'TTTOIIPECUBHUX TPEHYBAHbD
HA BEHTWIALINHY 3AATHICTD JIETEHIB TA SAKICTB JKUTTA )KIHOK
PEITPOAVKTHBHOI'O BIKY 3 AUC®VHKIIEIO TA3OBOI'O AHA

TamoxaHcbka [M.B. JucdyHkuis Tazosoro aHa (AT[) € nowWmMpeHo NaTosiorieto cepen XiHoK, Aka CYTTEBO MOTIPLUYE iXHIO

AKICTb XUTTA. TiCHWIA 6iOMeXaHiYHMiA Ta NaTOreHEeTUYHIIA 3B’430K MiX Ta30BOK Ta FPYAHOI0 AiadhparmMamm
HauioHansHui 3YMOBJIHOE [OUINbHICTb OLiHKA BEHTUNALINHOT 34ATHOCTI JIEreHiB Npy 3acTOCYBaHHI BiJHOBOBANbHNX
hapmaLeBTUYHMIA nporpam.

YHiBEpCUTET,

. . META pocnigpKeHHs — A0CRIAUTA AMHAMIKY NOKa3HWKIB BEHTUAALINHOI DYHKLIii Ta piBeHb NOB’A3aHOI
M. Xapkis, Ykpaina focma AocniavTih A y I pyHKuii T2 p

3i 3[0POB’AM AKOCTi XUTTA Y XKiHOK PenpoAyKTUBHOTO BiKY 3 ANCHYHKLIE Ta30BOr0 AHA Nif BMNIMBOM
KYpCiB rinonpecuBHOr0 TPEHYBAHHA YePEBHOMO Mnpeca.

MATEPIAJNIN | METOJWN. YV pnocnigXeHHs 3anyyeHo 54 XiHKU penpoaykTuBHOrO Biky (18-45 pokiB) i3
OTO, akux pangomisysanu y cnieeigHoweHHi 1:1 go ocHosHoi (OF, n = 27) Ta kKoHTpONbHOI (KI, n = 27)
rpyn. YyacHuui OF npoxoaunu 12-TxHeBY nporpamy rinonpecyuBHUX TPeHyBaHb (2 pasn Ha TUXAEeHb N0
30 xBunuH). OuiHKy BEHTUNALINHOT 34aTHOCTI 34iliCHIOBaNN MeTOA0M (DOPCOBAHOI CNiPOMETPIT, OLiHKY
IKOCTI XUTTA — 3a BanigoBaHUM ONUTYBaNbHUKOM SF-12. CTaTMCTUHHWI aHani3 NpoBOAWUAN 3a A0MO-
mMorot fBodaktopHoro ANOVA 3 NOBTOPHUMU BUMIPIOBAHHAMN.

PE3YNIbTATW. Mig Bnansom 12-TuxxHEBOro Kypcy rinonpecnsHux snpae B O 3adikcoBaHO CTaTUCTUHHO
3HAYYLLWIA NpUpPiCT dYOPCOBAHOI XNTTEBOI EMHOCTI NnereHb (PXKEJT) Ha 15,54%, 06°eMy (hOpCOBAHOTO BU-
anxy 3a nepwy cekynay (O®B1) Ha 15,74% Ta nikoBoi 06’emHoi WwWBMakocTi Buanxy (MOL) Ha 12,32%.
BCTaHOBNEHO CTATUCTUYHO 3HAYYLLY MiIXXIPYNOBY pi3HULI0 (B3aemogis «[pyna x Yac») 3a nokasHukamu
cnisgifHowWeHHs OPB1/DXKES (p < 0,001), MuTTEBOI 06’EMHOI LUBMAKOCTI HA PiBHi 75% OXEJT (MOLL /50,
npupict B O Ha 14,17%, p = 0,018) Ta cepeHboi 06’emHOT WwBNAKOCTI BUANXY (COLLys 750, NpupicT B
Ol Ha 14,93%, p = 0,019). 3a naHumm onutyBanbHuka SF-12 nig BnanBom hakTopy Yacy BUABAEHO NO-
3UTUBHI 3PYLLIEHHA 3a LKanamu i3n4HO-pPONbOBOI0 DYHKLLIOHYBAHHS, TINECHOr0 60N, XXUTTE3AATHOCTI
Ta MifCYMKOBOr0O NOKa3HNKa MeEHTaNbHOro 30pos’s (< 0,05).

BWUCHOBKW. 12-TuxxHeBa nporpama rinonpecuBHUX BnpaB eEeKTUBHO MOKPALLYe BEHTUNALIAHY 3AaT-
HICTb, ONTUMI3Y€E OMXanbHy MexXaHiky Ta NpoXifHiCTb APIOHNX i CepeHiX AMXanbHUX LWAAXIB 3a paXyHOK
BiJHOBNEHHS CUHEpTii rpyLHOi Ta Ta30BOI fiadparm, a TakoX CNpuse NokKpaLleHH NOKA3HUKIB AKOCTI
XNTTA nauienTok i3 AT/.

KJHO4OBI CNOBA: gucehyHKuis Ta30B0r0 AHa, rimonpecyBHi BPasu, CRipOMETDIs, BEHTUALINHA 34aTHICTb,
AKICTb XUTTA, XIHKW PEnpoAYKTUBHOIO BIKY.

THE IMPACT OF HYPOPRESSIVE TRAINING
ON LUNG VENTILATION CAPACITY AND QUALITY OF LIFE OF WOMEN
OF REPRODUCTIVE AGE WITH PELVIC FLOOR DYSFUNCTION

Tamozhanska G.V. Pelvic floor dysfunction (PFD) is a common pathology among women, which significantly worsens their

quality of life. The close biomechanical and pathogenetic relationship between the pelvic and thoracic
National University diaphragms determines the feasibility of assessing the ventilatory capacity of the lungs when using
of Pharmacy, rehabilitation programs.

Kharkiv, Ukraine OBJECTIVE. To investigate the dynamics of ventilatory function indicators and the level of health-related

quality of life in women of reproductive age with pelvic floor dysfunction under the influence of courses
of hypopressive abdominal training.

MATERIALS AND METHODS. The study involved 54 women of reproductive age (18-45 years) with PFD, who
were randomized in a 1:1 ratio to the main (MG, n = 27) and control (CG, n = 27) groups. The participants
of the MG underwent a 12-week hypopressive training program (2 times a week for 30 minutes). Ventilation
capacity was assessed by forced spirometry, and quality of life was assessed using the validated SF-12
questionnaire. Statistical analysis was performed using two-factor ANOVA with repeated measures.

RESULTS. Under the influence of a 12-week course of hypopressive exercises in the MG, a statistically
significant increase in forced vital capacity (FVC) by 15.54%, forced expiratory volume in the first second
(FEV1) by 15.74%, and peak expiratory volume (PEV) by 12.32%. A statistically significant intergroup
difference (interaction «Group x Time») was established in terms of the ratio of FEV1/FVC (p < 0.001),
instantaneous volumetric flow rate at 75% of FVC (MEVyse,, increase in MG by 14.17%, p = 0.018) and
mean volumetric flow rate (MEV,5_75,, increase in MG by 14.93%, p = 0.019). According to the SF-12
questionnaire, positive changes were found in the scales of physical and role functioning, bodily pain,
vitality and the final mental health index (< 0.05).

© TamorkaHchka I'.B., 2026
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BMNAVB TNMNOMNPECUBHWX TPEHYBAHb HA BEHTUALINHY 30ATHICTb JIEFEHIB
TA AKICTb XXUTTA XXIHOK PEMPOAYKTUBHOIO BIKY 3 ANCOYHKLIEKO TASOBOIo AHA

CONCLUSIONS. A 12-week hypopressive exercise program effectively improves ventilatory capacity, optimizes respiratory mechanics and
patency of small and medium airways by restoring thoracic and pelvic diaphragm synergy, and also contributes to improving quality of

life indicators in patients with PFD.

KEYWORDS: pelvic floor dysfunction, hypopressive exercise, spirometry, ventilatory capacity, quality of life, women of reproductive

age.

BCTVYII

Cy4yacHe TpaKTyBaHHS 3[I0POB’S IK CYKYIIHOCTI
$i3UUHOrO0, IICUX0JI0TIYHOTO Ta COIliaJIbHOTO 6JIa-
ronoJIy44dst opMye OCHOBY KOHITEIIITII IKOCTI YKUT-
T (SDK). JucoyHkItig TasoBoro gHa (AT/) cyTTeBO
noripinye SIK sKIHOK, 3yMOBJIFOIOUX KOMILIEKCHUN
MeJIUKO-COITiaTbHUU Ta eKOHOMIYHUH Tarap. Ilo-
pu e, AT/l HepifKo irHOPYeThCA y IIPaKTUYHIN
OXOPOHI 3[I0POB’Sl Uepe3 BiZICYyTHICTH IIPsIMOI 3a-
IPO3U KUTTIO nanieHTOoK [1]. [TommumpeHicts AT/
ceper )KIHOUOT0 HaceJIeHHs carae 25%, 3pocTatoun
3 BiKoM 710 53%, mpu 11bomMy 3-6% >KiHOK MaTH-
MYTh MaHiQeCTHI CUMIITOMH HPOTATOM >KUTTS.
3a nporHozamu BOO3, 1o 2050 poky AT/ miarHOC-
TYBaTUMYTh Y TPETUHU ’KiHOK BiKOM 45-65 pOKiB
[2].

Etiostoria [T/l € 6araTo$aKTOPHOIO i IIepeBak-
HO 3yMOBJIEHa aKyIllepCbKUM aHaMHe30M Ta Bi-
KOBUMH 3MiHaMu. KiIl040BUM ITaTOreHETUYHUM
UMHHHUKOM € HiIBUIIeHHS BHYTPIIIIHH0UYEePEBHOTO
THUCKY, CIIPHYUHEHE 0KUPIHHAM, XPOHIYHUM Kalll-
JeM a60 3amopamu. HopmaJiisailisi BHyTPIIlIHbO-
4epeBHOTO TUCKY IT0Tpebye KOOPAUHOBAaHOI pobo-
TH M’s131B UepeBHOI CTIHKH, fiadpparMu Ta Ta30BOTO
nHa [3]. CuHeprisMm giadparMu 1 TazoBOTO AHA
TI0JIATA€E Y IXHIU CIUIBbHINW eKCIeHTPUYHIN ajarl-
TaIlii I yac AUXaHHS, 110 JEMOHCTPYE UiTKUHN
3B’430K MK ;UXaJIbHOK MeXaHiKO0 Ta GYHKITIE0
Ta30BOTI0 JHA. BogHOUac IpsAMUI IIPUYUHHO-HAC-
JIIIKOBUH 3B’430K MK BHYTPIIITHEOUEePEBHUM THC-
KoM i Bcima ¢opmamu AT/ (30Kpema AucCIIapey-
Hi€l0) He € yHiBepcaJbHUM. BinTak, epeKTrBHA
BITHOBJIFOBaJIbHa CTpPATerisi BUMarae KOMILIEKC-
HOI OIiHKM CTaHy II0II€peKOBO-Ta30B0-CTETHOBOIO
KOMILJIEKCY, BKJIIYAKYU JTiadpparMmy, 4yepeBHUHN
Ipec Ta Tas3oBe AHO [4].

B3aeM03B’430K [uXaJbHOI QYHKIII Ta CTaHY
Ta30BOI0 THA € BU3HAYAJIbHUM /I 3abe3redueH-
HA cTabLIBHOCTI Ta3a Ta epeKTUBHOIO PO3IIOLIY
BHYTPIIITHbOUYEPEBHOI0 TUCKY. [IaToJIOriuHi 3MiHK
MeXaHIKU TUXaHHS, 3yMOBJIEHI XpOHIYHOI0 OpOH-
X0JIeT€HEBOK IaTOJIOTiEr0 abo MUCOYHKITIOHAIb-
HUMH CTepeoTUIIaMU JUXaHH, IIPOBOKYIOTH XPO-
HiYHe HiBUIIIeHHS BHYTPIIIIHb0YEPEBHOI'0 THUCKY,
III0 CIIpUsE PO3BUTKY CTPECOBOI0 HETPHUMAaHHS
cedi Ta IIpoJIalICy reHiTasii. /loBefieHO, 1110 II0EM-
HaHe TPeHYBaHHS TUXaJbHUX M’S3iB 1 Ta30BOTO
[Ha He JIMIIle 3MIITHIOE M’SI3W Ta30BOTO JTHa, a U

HOKpaIye MOKasHUKU BEeHTUIAIIMHOL 3[aTHOCTI
[5]. ITi¥1 mBOHAIIpaBJIeHIN 3aJ1€KHOCTI IIPULISIETh-
cs1 0cobJyIMBa yBara, ajipke BOHa OOIPYHTOBYE J[0-
IITbHICTh BKJIFOYEHHS OIiHKY AUXaJIbHOI QYHKITII
JIo TIPOTOKOJIIB peabismiTarrii )KiHoK i3 AT/,

Cepen HasIBHUX IIITXO/IB 10 BiTHOBJIEHHS Ta30-
BOTO /IHA 0COOJIMBY yBary IpUBEPTAE TiOIIPECHB-
Ha riMHAacCTHKa, gKa 6a3yeTbcsd Ha cielfupigHOMy
INXaJlbHOMY KOHTpOJI. KitacuyHa cecis TpuBae
20-60 XBUJIMH V Pi3HUX BUXITHUX I10JI0KEHHIX 1
nepenbadae yepryBaHHS TPhOX AiapparMasbHUX
BJIUXIB i3 IIiCISIBUIUXOBUM aIllHOE Ta €KCI[eHT-
PUYHUM CKOpPOYEHHSIM M’S3iB UepeBHOIO IIpeca.
ITopu BificyTHICTH 6e33allepeuyHUX IepeBar Ie-
pern i30JIb0BAaHUM TPeHYBaHHIM M’SI3iB Ta30BOTO
JTHa, TIIIOIIPECUBHUU METO/, JOCTOBIPHO ITi/IBUIITYE
CHJIy Ta BUTPUBAJIICTh 9K Ta30BOI MiadpparmMu, Tak
1 IM60KUX M’431B Tysy6a [6]. [Io3UTUBHUM ePeKT
TIOSCHIOETHCS CUHEPreTUYHHUM BK/IIOUEHHSM II0-
IIepeyHOoro M’s3a >KUBOTa Ta MYCKYJIaTypy Tas3o-
BOro mHa [7].

MeTa poGOTH — TOCIIIUTH JUHAMIKY II0Ka3-
HUKIB BEeHTHJIAINHOI QYHKIII] Ta piBeHb IIOB’S-
3aHOI 31 37[0POB’IM SIKOCTI KUTTS Y >KIHOK perpo-
IYKTUBHOTO BiKy 3 AUCOYHKITIEI0 Ta30BOTO JHA
7] BIUIMBOM KYPCIB TiIIOIIPeCUBHOIO TPeHYBaHHSI
4epeBHOIO IIpeca.

MATEPIAJIA I METOAH

KpuTepissMu BKIIOUEHHS Y LOCTiIKeHHS OYyJIIH:
’KiHOYa CTaTh, BiK 18-45 poKiB Ta HasIBHICTH KJIi-
HiyHUX cuMnToMiB [T/l TpUBaJIiCTIO IIOHAX 6 Mi-
CAIiB, BepUiKOBAHUX 3a JOIIOMOIOK0 OITUTYBaIb-
HUKIB JWICTpec-aHali3y M’g43iB Ta30BOTO [HA Ta
BIIUBY M’SI3iB Ta30BOTo AHa [8]. V mociipKeHHI
OpaJsu yuyacTh 54 >KiHKH.

Kpurepil BUK/IIOUEHHS: CUCTeMaTUYHe BHUKO-
HaHHS JOMAaIlIHIX BIIpaB ab0 KOHCepBaTHUBHE JIi-
KyBaHH4 /IT/] IpOTATOM 0CTaHHLOTO POKY; Xipyp-
riyHi BTpy4aHHd Ha OpraHax MaJjioro Tasa 4u
YyepeBHOI MOPOKHUHU B aHaMHe3i; BaTriTHICTE;
a TaKO’K HasBHICTH CYyIIyTHBHOI I1aTOJIOTIL, 1110 IIPO-
TUIIOKa3ye Pi3suUHI HaBaHTa>KeHHI (HEKOHTPO-
JIbOBaHa apTepiasibHa rillepTeHsisd, Iprka cTpaBo-
XiJTHOTO OTBOPY AiapparMu, TsDKKI Kapziopecriipa-
TOPHI 3aXBOPIOBaHHS).

Posmofis marfieHToK Ha 0CHOBHY (OT, n = 27)
Ta KOHTPoAbHY (KT, n = 27) rpynu 34ilcHIOBaIA Y

2026 o N2 3(120) e AOBKIN1A TA 34OPOB’A e ISSN (print) 2077-7477  ISSN (online) 2077-7485 65



TamoykaHcbKa I.B.

criBBifHOIIIeHHI 1:1 3a MeTOOM MiHiMi3a1Til. [Tpo-
eIypy paHAoMisaliii IIpOBOAYB 3aC/IIIEHUN 10C-
JIITHUK, IKUY He 3aIy4aBCs 10 [IPOBeleHHs Tepa-
eBTUYHUX BTPyYaHb Ta peecTpariii IepBUHHUX
pesyabTatiB. [OCITiTHUK, BiIIIOBiKaILHUN 3a 36ip
1 mepBUHHUY aHaJi3 [aHUX, TaK0K OYB 3aCJIiIl-
JIEHUU II[0/I0 TPYIIOBOI HAJIE)KHOCTI YUaCHUITb.

IMamienTky OT mpoAnLIN 12-TH>KHEBY IIpOrpa-
MYy TiIOIPECUBHUX TPEHYBaHb 3a IIPOTOK0JIOM LPF
(Low Pressure Fitness), 1110 1iepeg6adasia 2 cecii Ha
THOKIeHb TPUBAJIICTIO 110 30 XBUJIMH KOXKHA [9].
INepiui fBa 3aHATTS OyJIU IIPUCBSIYEH] 3aCBOEHHIO
IIpaBWIbHOI 6i0MeXaHIKU JUXaHHS Ta BUBUEHHIO
0a30BUX IIOCTIIOCTYpPaJIbHUX II0JIOKEHD TilloIpe-
CUBHOI TIMHaCTHUKHU.

KoyxHe TpeHyBaHHA TpuBasao 30 XBUJINH i po3-
II0YMHAJIOCS 3 PO3MUHKH, CIIPSIMOBAHOI Ha IIifro-
TOBKY [IMXaJIbHOI, IIOCTypaJIbHOI Ta YepeBHO-Ta-
30B0I MycKyJaTypu. OCHOBHA YaCTHHA BKJIHOYasa
BUKOHAHHS CTaTUYHUX 1103 1 AUHAMIUHUX IIepe-
XO[IiB Y BUXIJTHUX HOJIO’KEHHSX CTOSYH, CUIIIU Ta
Ha YOTHUPHOX KiHITiBKaX. BupaBu BUKOHYBaJIHCA 3
TOTPUMAaHHSAM eKCIipaTOPHOTr0 alTHOe TPHUBAJIICTIO
20-30 cexyH[I (3aJ1e7KHO BiJf piBHS IIiITOTOBJIEHOC-
Ti yuacHUKIB). Ko>KHY BIIpaBy IIOBTOPIOBAJIN TPU-
4i, TOTPUMYIUYHNCH CYy0’€KTUBHOI IHTEHCUBHOCTI
5-7 6aiiB 3a mKkaJyioro BORG. [yis1 3a6e3rieueHHsST
IHIUBIiyalbHOTO IIPOTPECYBAHHS 3aHATTS IIPO-
BOAWIN Yy MaJuX rpynax (mo 5 oci6). Kpurepiem
BUKJIIOUEHHS 3 IOCIIiPKeHHs OYB IIPOITYCK OHA
IBOX 3aHATD.

O1iHKy QYHKIIIOHAaJIBHOIO CTaHy AUXaJIbHOI
CHUCTEeMHU 3[INCHIOBAIU METOZO0M GOpCcOBaHOI CIIi-
pomeTpii 3a mormomorotro crripomerpa SP10 (Contec).
TecTyBaHHA Nlepe6adyalo BUKOHaHHSI MaKCUMaJlb-
HOTO BAYXY 3 HACTYIIHUM (pOPCOBAaHUM BUIUXOM.
AnaJtisyBasii Taki MOKasHUKU: GOpPCOBAHY >KUT-
TEBY EMHICTE JieTeHb (PXKEJI), 06’eM popcoBaHOIO
BUUXY 3a nepiy ceKyHay (O®B1), mikoBy IIBU-
KicTe Bupuxy (IIIIB), cuiBBigHOmEeHHsS OPB1/
OIKEIT (OPB1%), a TAaKO>K MUTTEBI 06’€MHI IIIBU/I-
KocTi Ha piBHAX 25% (MOIII 550,) Ta 75% (MOIII750,)
®IKEJL i cepeHIO 06°’€MHY IIBUAKICTH GOpPCOBa-
HOT'0 BUAMXY Ha PiBHI 25-75% DXKEJ (COIII,5_750,)
[10].

OLiHKY SIKOCTI JKUTTS, II0B’SI3aHOI 31 3[[0POB’SIM,
3MiMCHIOBAJIM 3a JOIIOMOTOI0 BaJIiJOBAHOTO OITH-
TyBasbHUKa SF-12 (Short Form-12 Health Survey).
[HCTPYMEHT CKJIa[a€ThCA 3 12 TUTaHb, 1110 BiT06-
pakarwThb 8 JOMEHIB 30pOB’A (110 2 IIYHKTU Ha
KOoKeH): ¢pisnuHe QyHKIIIOHYBaHHS, Poab0Be Oi-
3uuHe QYHKIIIOHYBaHH, IHTEHCUBHICTh 00JIIO,
3arajibHe CIIPUUHSATTS 3[[0POB’s, Y)KUTTE3LATHICT,
coliasbHe QYHKITIOHYBaHH, POJILOBE €MOIlilHe

$YHKITIOHYBaHHS Ta MeHTaJIbHE 30pOB’sI. OTpH-
MaHi pe3y/JIbTaTy TpaHCHOPMyBaJIMCA Y IIIKaIy Bif
0 (mamripmuii piBeHs) 0 100 6asiB (oOTUMAIb-
HUMU CTaH 310poB’s1) [11].

JlocmipKeHHSI BUKOHAHO 3 IOTPUMaHHAM 6io-
eTUYHUX HOPM [eJIbCIHCHKOI ieK1apailii BcecBiT-
HbO01 MeIMYHOI acorriarii (1964-2013 pp.), 3aKoHY
VKpalHu «IIpo 3aXUCT IepCOHAJbHUX JaHUX» Ta
HaxkasiB MO3 Vkpainu Ne 690 Bix 23.09.2009 p.,
Ne 944 Bix 14.12.2009 p., Ne 616 Bix 03.08.2012 p.
Butsr 3 ripotokosry Ne 19 3aciganug Kowicii 3 iu-
TaHb 6ioeTukH HaljioHaJbHOro gpapmalieBTHY-
HOTO YHiBepCcUTeTy BifT 4 6epesHs 2026 poxy. Vci
y4acHHUITI 6yJ/IM 03HaMOMJIEH] 3 TM3aHOM IIporpa-
MU peabimiTanii Ta Hagaau iHGOpMOBaHY ITHCh-
MOBY 3T0Jly Ha y4acTh y JOCIiPKeHHi Ta 00po6Ky
NaHUX.

CraTUCTUYHY 00pPOOKY JaHUX IIPOBOLUIU Y
nporpami IBM SPSS Statistics v.21.0. KisbKicHi
3MiHHI mozaHo 9K M + SD, KaTeropiajibHi — 4K
n (%). HopMaJbHICTh PO3NOAiNY IepeBipsin 3a
KpurepieM Kosmoroposa-CMipHOBa. BUXiTHI MiX-
TPYIIOBi BiAMIHHOCTI OITIHIOBaJIX 3a JIOIIOMOTOI0
t-kputepito CThio/leHTa Ta KpuTepito x? IlipcoHa.
BIUIMB TpeHyBaHb Ta YaCOBY AWHAMIKy aHaJIi3y-
BaJIy 3a JOIIOMOT0X0 ABodakTopHOro ANOVA 3 110-
BTOPHUMHU BUMIipIOBaHHAMMU (2x 2, T'pyma x Yac).
Po3Mip edpekTy BU3HaUaIM 3a JOIIOMOTOI0 I1apIii-
aJIbHOTrO N2 Ta d-ctatTucTuku KoeHa (d < 0,2 — He-
icroTHu, 0,2-0,5 — manuy, 0,5-0,8 — cepenHil,
> 0,8 — BesTHKUI).

PE3VJIBTATH TA IX OBTOBOPEHHSA

V mociipKeHHI B3SIIM yYacThb 54 sKIHKHU perrpo-
IYKTUBHOTO BIiKy (Bif 18 mo 45 pokiB) i3 KiIiHIY-
HUMU IposiBamMu [T/, gKi IUIAX0M paHAoMisariii
6ysu posnogisieHi o O (n = 27) Ta KT (n = 27). Ce-
PerHii BiK OIIUTYBaHUX CTAHOBUB 32,4 + 6,8 POKYy,
a cepepnHint iHaekc Macu Tia (IMT) BigmoBimaB
HOPMaTHUBHUM 3HaueHHSIM (23,2 + 2,9 KT/M2). Bijb-
IIICTh YYaCHUITh MaJIM BaTriHaJ/IbHI ITOJIOTU B aHAM-
Hesi (57,4%), He nanuiu (85,2%) Ta MaJId IIOMip-
HUH piBeHb peryyasipHOi ¢pisMYHOI aKTUBHOCTI
(53,7%). Mi>KTpyIIOBHM aHaJli3 BUXITHUX JaHUX He
BUSIBUB CTaTUCTUYHO 3HAUYIIMX BiIMIHHOCTEH 3a
7KOJHOK 3 ieMorpa¢iuHuX, aHTPOIIOMETPUYHUX
Yy aHaMHeCTUYHUX XapaKTepUCTHUK (p > 0,05 s
BCiX IIOKa3HUKIB; mab. 1).

Ile migTBEPIKYE OIHOPIIHICTE 1 MOPIBHAHHICTH
c$OopMOBaHUX I'PYII [I0 IOYATKY TepPalleBTUYIHOTO
BTpPYYaHHS.

3a faHUMU 1BOGAKTOPHOIO AUCIIEPCIMHOTO
aHaJIi3y 3 IIOBTOPHUMH BUMIipIOBAaHHSIMU, IJI1
BCIX JOCJIPKYBAHUX CIIIPOMETPUUYHUX ITOKa3HU-
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Ta6sung 1. Ba3oBi AemorpadiuHi Ta KJIiHiYHI XapaKTepPUCTHKH JOCIi/HKyBaHUX Pyl

XapaKTepHCTHKA Vei yuacHuni (n = 54) KT (n =27) or (n=27) /]
BiK, pokiB 32,4 +6,8 33,1 +6,5 31,7+7,1 0,452
Maca Tija, KT 62,8 +84 63,5 +8,1 62,1 + 8,8 0,541
3pict, cm 164,2 + 5,6 164,8 + 5,3 163,6 + 5,9 0,432
IMT, Kr/M2 23,2+2,9 23,4+ 2,7 23,0+ 3,1 0,618
KinpkicTh BariTHocTeM 1,3+0,9 1,4 +0,9 1,2 +0,8 0,395
KijbKicThb IIOJIOTIB 1,1 +0,8 1,2 +0,8 1,0 £ 0,7 0,328

Tun nosoeis, n (%)
He HapomXyBaiu 14 (25,9%) 6 (22,2%) 8 (29,6%) 0,532
BarizaJybHi IT0oJI0TH 31 (57,4%) 16 (59,3%) 15 (55,6%) 0,781
KecapiB posTuH 5 (9,3%) 3 (11,1%) 2 (7,4%) 0,638
ObuaBa TUIIHA 4 (7,4%) 2 (7,4%) 2 (7,4%) 1,000
Kypinnsa, n (%)
Hi 46 (85,2%) 23 (85,2%) 23 (85,2%) 1,000
Tak 8 (14,8%) 4 (14,8%) 4 (14,8%) 1,000
dizuuHi enpasu, n (%)
Hi 25 (46,3%) 13 (48,1%) 12 (44,4%) 0,786
Tak 29 (53,7%) 14 (51,9%) 15 (55,6%) 0,786

KiB YCTaHOBJIEHO CTaTUCTUYHO 3HAUYIIUI T'0JIO-
BHUU edeKT pakTopy 4acy (p < 0,05). Ilomo dpax-
TOPY MIDKIPYIIOBUX BiIMIHHOCTEM, CTATUCTUYHO
3HaAUyIIli 3MiHU CIIOCTepiraancyd 3a II0OKa3sHUKaMH
cuiBBigHOIIeHHST O®B1/®OKEII (OPB1%), cepen-
HbOI 06’eMHO] IMBUAKOCTI GOPCOBAHOTO BUHU-
Xy Ha piBHI 25-75% ®KEJI (COII,5_750,) TA MHUT-
TEBOI 00’€MHOI IIBUIKOCTI Ha piBHI 75% ®XKEJI
(MOIII75%); mjIsi pellTH CIIPOMEeTPUYHUX Ilapa-
MeTpiB 3HAYYI[OTO ePeKTy I1bOro $paKTOPy BUSIB-
JIEHO He 6yJI0.

Amnaui3 QyHKITii 30BHIIITHBOTO AUXaHHS BUIBUB
4JiTKy pisHOHANpPSIMJIEHY JUHaAMIKy MiX Irpylia-
mu: k1110 B KI' ciiiBBigHOIIeHHS OPB1% moMipHO
3pociio, To B OT micysa Kypcy LPF-TpeHyBaHb Bif-
Oys10Ccd CTATUCTUYHO 3HAUyIlle 3HIKEHHS I1HOT0

IIOKasHUKa SIK IIOPIBHSHO 3 BUXITHUM pPiBHEM,
Tak 1 BimrHOCHO KT (p < 0,05). HaToMicTh aHali3
00’eMHUX IIBUJKOCTeH BUAUXY 3aCBi[UUB BU-
pa’keHUI MO3UTHUBHUMN epeKT BTpydaHH: B OT
CIIOCTepirasocs BUCOKOBIPOTiIHe 3pOCTaHHS IK
COHl25_75%, TaK i MOH_I75% (p < 0,01) V Tol caMuit
yac y narieHToK KT Bifoysocs 3HIDKeHHS ITUX I1a-
pameTpiB, 1110 3yMOBHJIO HAIBHICTh CTATUCTUYHO
3HAUyI[0l MDKIPYIIOBOI PisHUIN 3a HifcyMKaMH
mocmipkeHHS (p < 0,05 gyt COIMy5 754, Ta p < 0,01
JUtt MOIII50,).

3a pesysjbTaTaMHU aHaJi3y CIIIPOMETPUUYHUX
IIOKAa3HUKIB y mnaitieHTiB OI' criocrepirasacs BU-
pa’keHa II03UTUBHA IUHaMiKa 3a BCiMa JIOCIDKY-
BaHUMU I1apaMeTpaMH, Tofi K y KI' Bigmivasoca
ix moMipHe 3HIKeHHS (maba. 2).

Ta6suiig 2. CnipoMeTPHUYHI MOKa3HUKU

A or (n=27) : KT (n = 27) : B3aemopis «I'pymna x Yac»
pi (1} mics o micasa p-3HaYeHHS
DXKEIL 11 2,51 + 0,40 2,90 + 0,37 2,79 £ 0,40 2,74 + 0,38 0,429
O®B1, 1 1,97 + 0,45 2,28 + 0,44 2,15 + 0,50 2,00 £ 0,43 0,648
[1011, s/c 3,57 +£1,14 4,01 +1,17 3,90 £ 1,40 3,54+1,24 0,302
O®B1% 76,39 + 14,01 79,11 + 11,63 77,73 £ 13,41 73,48 £ 13,11 < 0,001
MOIII550, J1/C 3,36 + 1,07 3,72 £ 1,13 3,53 +£1,35 3,18 £+ 1,16 0,960
MOIII 5, J1/C 1,20 £ 0,45 1,37 £ 0,42 1,38 £ 0,48 1,22 £ 0,35 0,018
COIlI,5_7504, JI/C 2,21 + 0,66 2,54 + 0,70 2,43 + 0,80 2,16 + 0,64 0,019

Ipumimka: pagi mogaHo g9k M + SD.
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3okpeMa, piBeHb ®KEJ B OT 3pocTtaB Ha
15,54%, Topi gk y KT 11eM IOKasHUK 3MeHIIHUBCI
Ha 1,79%. 06’eM popcoBaHOIO BUUXY 3a IIEPIILY
cekyHAay B OT migBummusca Ha 15,74%, Ha BigMi-
Hy Bif KI, ne sadikcoBaHO 3HIDKeHHS Ha 6,98%.
IMokasuuk IIOII B OT 36imbImuBed Ha 12,32%, a
B KT smeHIuBcs Ha 9,23%. BCOKO3HAUYIIy MiK-
TPYIOBY Pi3SHUI0 B AMHaMIni 3adpikcoBaHO 3a
BiTHOCHUM IT0Ka3HUKOM O®B1%, gkuii B OT 3pic
Ha 3,56%, Tozi gk y KI' BiH 3HuU3uBCA Ha 5,47%.
AHaJti3 MIBUIKICHUX ITOKAa3HUKIB BUAUXY TAKOK
3aCBiIUMB II03UTUBHY TeH/eHIlit0 B O MOI,5y,
3pociia Ha 10,71% mpwm ii 3H>KeHHI B KT Ha 9,92%.
CTaTUCTUYHO 3HAUYIL 3MIiHU MK IpyIllaMy BUIB-
JIeHO 3a moKazHukaMu MOIII;5e,, e mpupicT B O
ckiaB 14,17% npotu sHmKeHHA B KI' Ha 11,59%,
a TakoX 3a COIIl,5 750, 9Ka B OI' 36iabIIMIIaca Ha
14,93%, Toxi axk y KI' smenmmaacsa Ha 11,11%.

AHaJIi3 ITOKA3HUKIB SIKOCTi KUTTS, II0B’I3aHOI
31 30pOB’AM, 3a JAaHUMU OIIMTyBaJbHUKa SF-12
3aCBifYUB HagBHICTh CTATUYHO 3HAUYIUX 3MiH
il BIDIMBOM OCHOBHOIO e)eKTy dacy [Jisi HU3-

3BeaeHUn GpisNUHUN KOMMNOHEHT
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~
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KM KJIHYOBUX IOMEHIB Ta Hifglkaa. 30KpeMa,
CyTTEBA II03UTHUBHA AWHaMiKa IIPOTATOM Ilepio-
Iy CIIOCTepe’KeHHs CIIocTepirassacs 3a IIKaJIOH
$isMYHO-POILOBOIO QYHKITIOHYBaHHS, Jie BigMi-
4eHO BiporifHy 4dacoBy 3ajexkHicTh (F(1,117) =
= 5,26; p = 0,024) 3 TIOMipHUM pPO3MipoM epeKTy
(n? = 0,043) (puc. 1).

AnHasioriuHi Bupa’keHi 3MiHU 3apiKCOBaHO B
obJtacTi o1iHKH TistecHoro 600 (F(1,117) = 12,80;
p = 0,001; n? = 0,098), 1170 BKa3ye Ha IIOMiTHe 3MeH-
IIeHHSI IHTEHCUBHOCTI 60JIbOBOTO CUH/POMY 3
4acoM Ta CepefHiN piBeHb cuau epekrty. Hait-
OLIBII CYyTTEBUM BIUIUB QpaKTOp Yacy YMHUB Ha pi-
BEeHB JKUTTE3aTHOCTI narfieHTiB (F(1,117) = 13,09;
p < 0,001), me po3Mip edpeKTy BUIBUBCSA HANO1LIb-
UM cepef, okpeMux mkaza (n? = 0,101) i opoge-
MOHCTPYBaB BUCOKY CTaTUCTUYHY 3HAUYIIiCTh.
OKpiM OKpeMUX KaTeropiti, CTaTUCTUYHO 3HAYYII
4acoBi 3pyIlleHHs BHSABJIEHO 1 1100 y3arajabHe-
HOTO II0Ka3HUKa MEeHTaJIbHOTIO 3[J0pPOB’S — 3Be-
nmeHoro 6asy (F(1,117) = 6,88; p = 0,010; n = 0,056),
1[0 CBITUUTH IIPO 3arajbHe ITOKpPAIl[eHHs IICHXO-
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Puc. 1. I[IoKka3HUKYU OITUTYBaJIbHUKA SIKOCT1 KUTTH (SF-12)
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e€MOIIIHOTO CTaHy YYaCHUKIB Y X0/ JOCTIipKeH-
Hs1. CTOCOBHO IHINIUX IIKAJ Ta iHTerpaJbHUX KOM-
HOHEHTIB aHKeTHU SF-12, CTaTUCTUYHO BipOTiTHUX
edeKTiB Ta CYTTEBUX AUHaAMIYHUX 3MiH 3adikco-
BaHO He 6yi10 (p > 0,05).

JloctimpKkeHHS OITIHIOBAJIO BILIMB 12-TH>KHEBOTO
IPOTOKOJIY TIIOIIPECUBHUX BIIPAaB Ha CTaH M’SI3iB
Ta30BOTO [[HA, BEHTWIALINHY QyHKIlito Ta K xKi-
HOK penpoayKTUBHOTO BiKy 3 /[T/[. Pe3dyibTaT
HiATBEPKYIOTH, 1110 PEryJISIPHI III0IIpeCUBHI Tpe-
HYBaHHSA € BUCOKOeEKTUBHUM METOIOM KOPEKITii
AT, aKuii A0AaTKOBO IIOKPAIIlye pecIlipaTOpHY
GYHKITIFO TIOPIBHSAHO 3 Bi/ICYTHICTIO JTiKyBaHHS. [le
Y3TO/KYEThCS 3 JTaHUMU IIP0 TO3SUTHBHUM BILJIUB
TaKUX MaHEBPIB Ha 3araJIbHy BEHTHJIALLO [12] Ta
CBIUUTH IIPO IXHIW BUCOKUM KJIIHIYHUU II0TEH-
I1iajs1 y KOMIIZIEKCHOMY BiTHOBJIEHHI KiHOK.

BropoBa/KeHHS TilIOIPECUBHUX BIIPaB Y IIpak-
TUKY noposiaHHs [T/l y )KIHOK peIpolyKTUBHOIO
BiKy 3a6esneuye epeKTUBHY KOPEKIiI0 Ta30BUX
po3JIaziB i BogJHOYAC OIITUMIi3ye IUXaJIbHYy MeXa-
HiKy. OCKIJIBKH fiiadparma € KJII0UOBUM II0CTaTy-
pajIbHUM eJIeMeHTOM, TilIOIIPeCUBHI TPeHYBaHHS
BiTHOBJIIOIOTH CHUHEPTri0 MiX fiadparMmoro Ta Ta-
30BUM AHOM. Ha BigMiHy Bif GIIBIIIOCTI IIpailk,
30cepe/yKeHNX BUKJIIYHO Ha Ta30Bid MycKyJa-
Typi (HeTpuMaHHA cedi, rmpoJiaric) [13, 14], Hamte
JOCJIPKeHHS PO3KpUBAE IOABIMHUN epeKT BTPY-
YaHHS, OXOIUTIOIYH i MAaJIOBUBUYEHY PeCIIipaTOPHY
JaHKy. 3poctaHHsA OPBq, Ta COII,5 750, CBITUUTH
PO IIOKpAaIllleHHS MPOXiTHOCTI IK BEJIUKUX, TaK 1
IPi6HUX AUXaJBbHUX ILISXIB, [0 PO3ITUPIOE KO-
pucTh Bix Kopekrii AT/,

[ITo710 SIKOCTI YKUTTS >KIHOK PEIPOAYKTHBHOTO
BiKy 3 [IT/l, MO3SUTHUBHI 3pYyIIEeHHS 3a IIKaJaMHU
$isMYHOro QyHKIIOHYBaHHs, TiIeCHOTO OOJII0 Ta
JKUTTE3NATHOCTI He JOCAIJIM CTaTUCTUYHOL 3Ha-
YyIIOCTi Yepe3 BUCOKUM BUXIJHUHN piBeHBb II0-
Ka3HUKIB (cTeqb0BUU edeKT). IIpoTe TOU QaxT,
1m0 51,8% yyacHUIb paHillle He Maau QisSUUHUX
HaBaHTa)XeHb, HiTKPECTI0E BAXKJIUBICTh TaKUX
TpeHyBaHb 1151 ogostaHHs AT/l i 3araJbHOr0 03710-
POBJIEHHS.

OTpuMaHi pesysIbTaTH II03UIIOHYIOTH TilloIIpe-
CUBHI BIIpaBU SIK Ji€BUMN IHCTPYMEHT He JIUIIIE
JUI BiTHOBJIEHHS QYHKITII Ta30BOI0 [HA Y KIHOK
PEIPOAYKTUBHOTIO BiKY, a ¥ I MATPUMKHU IXHBO-
ro ICUX0i3UYHOro CTaHy Ta pereHepariii Imicasa
BHCHaXeHHs YU TpaBM. HoBH3Ha HAIIIOrO ITiXOLy
IIOJISITA€E Y IOBEleHHI CHHEePTeTUUYHOr0 BILIUBY
Teparii IT/] Ha jiereHeBi 06’eMu Ta SIK.

ITokpaleHHS JUXaJbHOI 3IaTHOCTI Pa3oM i3
BiTHOBJIEHHAM (QYHKITIOHAJIbHOCTI Ta30BOTO JHA
nipgsurnye SDK, GpisuHy aBTOHOMIIO Ta ITIOBCIK/eH-

HY aKTUBHICTB KiHOK. 3HIDKEHHS BHYTPIIITHbOYe-
PEBHOTrO THUCKY IPU BUKOHAHHI TilOIIPeCUBHUX
BIIPaB yCyBaE I1aTOJIOTiUHe HaBaHTa>KeHHs Ha Ta-
30Be€ THO ¥ OJHOYACHO 3MIITHIOE JUXaJbHI M'SI3U.

BHCHOBKH

12-Tr>KHeBa mporpama TillonpecUBHUX BIIPaB
IPOAEeMOHCTPYBaJla BUPa’KeHUN ITI03UTUBHUU
BIIMB Ha BEHTUJIAIINHY 3[aTHICTH Ta JIeTeHe-
Bi 00’eMH >KiHOK pelpogyKTHUBHOTO Biky 3 JAT/.
B ocHOBHIH rpy1i 3a¢pikcoBaHO BipOTiZHUM IpU-
picT ¢opcoBaHOI KUTTEBOI EMHOCTI JiereHb (Ha
15,54%), 06’eMy GOpCOBAHOTO BHUAUXY 3a IEPIIY
ceKyHzy (Ha 15,74%) Ta 1miKoBoi 06’€MHOI IIIBUJKO-
cTi BUauxy (Ha 12,32%).

BcTaHOBJIEHO CTaTUCTUYHO 3HAUYIIY MDKTPY-
OBy Pi3HUIIO 3a ePpeKTOM B3aeMOil $paKTOpPiB
«['pymna x Yac» 3a IOKa3sHUKaMH CIiBBiIHOIIIEHHS
06’eMy $OpCOBAHOTO BUIUXY 3a IIEPIITY CEKYHY 10
dopcoBaHOl JKUTTEBOI EMHOCTI JIeTeHb, MUTTEBO]1
06’eMHOI IIBUAKOCTI Ha piBHI 75% ¢opcoBaHOIl
KUTTEBOL EMHOCTI JIeTeHb, Jie IIPUPIiCT B OCHOBHIN
rpymi ctaHOBUB 14,17%, Ta cepeHBOI 06’eMHOI
IIIBUIKOCTI ¢OPCOBAHOTO BUAUXY B iHTepBaJIi Bif
25 1o 75% dopcoBaHOI YKUTTEBOI EMHOCTI JIETEHb,
Jle TIpUPICT ckyIaB Marke 15%. Ile CBIiAUUTH 1Ipo
BUCOKY epeKTHUBHICTB TiIIOIIpeCUBHUX BIIPaB II10-
IO OIITUMi3allil MeXaHIKHU AUXaHHS Ta II0KpalleH-
HS IIPOXiTHOCTI IPiOHUX 1 cepefHIX AUXATIbHUX
IIUIIXIB 3aBASKU BiJTHOBJIEHHIO CUHEPTIYHOI po-
60TH TpyAHOI Ta Ta30Bol Aiadparm.

3acTocyBaHHS BTPy4YaHHS 3yMOBWJIO CTATHUC-
TUYHO 3HAYYIMi IIO3UTHUBHI 3PYIIIEHHS 3a OCHOB-
HUMHU JJOMeHaMH SKOCTi KUTTSI (OIUTYyBaJbHUK
SF-12) mix BrtuBoM $akTopy 4Jacy. BigdHaueHo
3MEeHIIIeHHs IHTeHCUBHOCTI 60JIbOBOTO CUHIPOMY,
HoKpalleHHd GpisMIHO-POILOBOr0 QYHKITIOHYBaH-
HSL, TIIBUIIIEHHS PiBHS YKUTTE3NATHOCTI Ta 3arajib-
He IIOKpallleHHs IICUX0eMOLIMHOIO CTaHy 3a Cy-
MapHUM [IOKa3HUKOM MEeHTAJILHOIO 370POB’S.

JloBefleHa MOIIIBHICTh BKJIKYEHHS TilloIpe-
CUBHHUX BIIPaB /[0 KOMILJIEKCHUX IporpaM ¢pisud-
HOI peabimiTarii )xiHok i3 JAT/[ 9K mieBoro Ta 6es-
IIeYHOT'0 METOZAY, 1110 YCYBa€ He JIUIIE Ta30Bi pos-
JIaJiv, a ¥ BiTHOBJIIOE IUXaNbHY QYHKIIIO Ta II0-
Kpaliye IIcuXo$pisHuHUM CTaH I1aIji€eHTOK.

OBMEXEHHA 10 CIL/UKEHHA

JlociripKeHHST OXOILIIOBAJIO JIUIIe 54 »KiHKU
PeInpoOAyKTUBHOTO BiKy (18-45 poOKiB) 3 0JHOTO
perioHy, 1110 06Me>Kye eKCTPAIIOJISITII0 Pe3yIbTaTiB
Ha iHIIi BIKOBIi I'pyIX Ta IIAIji€HTOK i3 Ba)KKUMU
CYIIyTHIMH maToJioriiMu. OIfiHKa IIPOBOAMIIACT
ofpasy micsst 12 THyKHIB BTpy4aHHS, 1110 He 03BO-
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TamoykaHcbKa I.B.

JIsI€ OIIIHUTH CTiHKICTh eQeKTy B IOBTOCTPOKOBIN
nepcrekTusi. CrripoMeTpisa Qikcye Jyville BEeHTU-
JIAITIMHI 06’eMU Ta IIBUIKOCTI, ajie He Ja€ 3MOTH
besnocepeHbO BUMIPITH CHJIY ¥ BUTPUBAJICTh
IUXaJbHUX M’SI3iB.

HAIIPSIMH
IHOZAJIBIINX AOCIIAKEHD

IIpoBeneHH Bifia/IeHOI0 KOHTPOJII0 pe3ysIbTa-
TiB 4yepes3 6-12 MicAIiB IIicjIg 3aBepIlleHHS BTPY-
YaHH4 I 3’5ICyBaHHS JOBTOCTPOKOBOI CTIMKOCTI
chopMOBaHUX BEHTUJIALIMHUX afjallTalfii Ta cTa-
OLIBHOCTI IIOKa3HUKIB SIKOCTI KUTTS.
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BACTERICIDAL EFFICIENCY

OF WORKING DISINFECTANT SOLUTIONS

OBJECTIVE. To investigate the effectiveness of working solutions of disinfectants against resistant mi-
croorganisms and microflora of inpatient departments of healthcare facilities.

MATERIALS AND METHODS. The material for the study was working solutions of fifteen commercial
disinfectants of different compositions, bacterial cultures (Staphylococcus aureus, Escherichia coli) and
microflora of inpatient departments of hospitals. The effectiveness was determined by the Oxford cups
method on Mueller-Hinton medium. The study was conducted in duplicate.

RESULTS. The bactericidal effectiveness of working solutions of disinfectants against the tested cultures
of microorganisms was different. Thus, the effective working solutions Danaklin 3D and Green Line Ba-
sic were found to be effective, and the ineffective ones were Desactin and Lagocid 300. All other tested
working solutions of disinfectants showed weak effectiveness.

CONCLUSIONS. The results of our study indicate the importance of conducting such studies, since the
effectiveness of the claimed working solutions may decrease over time. This fact is not associated with
the development of resistance in microorganisms to disinfectants. It can be explained by the develop-
ment of protective mechanisms in bacteria (for example, the formation of dry or wet biofilms), which
create a certain barrier for the chemically active components of disinfectants. Therefore, we consider it
necessary to recommend an increase in the concentration of disinfectants for effective disinfection in
healthcare facilities.

KEYWORDS: disinfectants, effectiveness, Staphylococcus aureus, Escherichia coli, hospital microflora.

BAKTEPUIIUAHA EQEKTUBHICTD

POBOYHX PO3YHHIB AE3IH®PEKTAHTIB

META. Jocnignti edpeKTUBHICTb pO60YMX PO3YUHIB [1633aC06iB, 100 PESUCTEHTHUX MIKPOOPraHi3miB Ta
MiKpodhiopK CTaLiOHapHMX BifdineHb 3aknafiB 0XOPOHM 30P0B’S.

MATEPIAJIA TA METOJW. Matepianom ans AoCnifXeHHS 6ynn po604i po34nHN N'ATHAALAT KOMEPLLIAHNX
[e33aco6iB pisHOro cknagy, 6aktepiansHi Kynstypu (Staphylococcus aureus, Escherichia coli) Ta mikpodhnopa
CTaliOHapHUX BifAiNeHb nikapeHb. Bu3HauyeHHs eheKTMBHOCTI NPOBOANIM 3a MeTofoM OKCOpACbKMX
yawok Ha cepeposulli Mionnepa-XiHtoHa. [oCnimKeHHs NPOBEAEHe Y ABOX MOBTOPHOCTSX.

PE3YJIbTATWU. baktepuunaHa edekTUBHICTb pPo60YNX PO3YUHIB [e33aC06iB L0A0 TECTOBAHNX KynbTyp
MiKpoopraHiamis 6yna pi3HoK. Tak, eyeKTUBHUMMN BUABUANCH PO60YI po34nHu [anakniH 31 1a MpiH naiH
6asik, a HeedpeKTUBHUMIU — [e3akTiH Ta Jlaroumg 300. Bei iHWi TecToBaHi po604i po34mHM [1633ac06iB
nposBnsAnn cnabky epeKTUBHICTb.

BWUCHOBKMW. Pe3ynbraTi HaWoro AOCHIMXKEHHS BKA3YOTb HA BaXXNUBICTb NPOBEAEHHS NOAIGHUX A0CHI-
[KeHb, TaK K eCHeKTUBHICTb 3asABNIEHNX PO6OUYMX PO3YMHIB MOXKE 3 4aCOM 3HUXKYBaTUCh. Liel thakT He
MOB’A3aHUN i3 BUPOOBSIEHHAM PE3UCTEHTHOCTI Y MIKPOOpPraHi3miB 0 e33ac06iB. Ioro MoXxHa noscHUTU
BUPOGIEHHAM MeXaHi3MiB 3axXUCTy y 6aKTepin (Hanpuknag, gopmyBaHHs 6i0niBOK CyXMX 41 BOMOMKX), LLO
CTBOPIOIOTH NEBHMIA 6ap’ep ANs XiMiYHO-aKTUBHUX KOMMOHEHTIB [1633ac006iB. TOMY BBOXXAaEMO 3a HE0OXifHe
peKoMeHAYBaTK 36iMbLLIEHHA KOHLEHTPaLii po604KX PO34MHIB [e33ac006iB Ans ePEeKTUBHOIO NPOBEAEHHS
Ne3iHdeKLii y 3aknaaax 0XopoHn 3[0p0B’A.

KJNHYO0BI CNOBA: ge33acobu, ecpextusHicts, Staphylococcus aureus, Escherichia coli, nikapHsHa Mikpo-
nopa.

INTRODUCTION

Antimicrobial resistance is a significant pub-
lic health threat. The WHO predicts that around
10 million deaths per year will be caused by
multidrug-resistant microorganisms [1]. The
Global Antimicrobial Resistance and Use Surveil-
lance System collects information and provides
conclusions on multidrug-resistant strains of mi-

croorganisms based on data from 104 countries
around the world. The monitoring covers the
eight most common bacterial pathogens: Acine-
tobacter spp., Escherichia coli, Klebsiella pneumo-
niae, Neisseria gonorrhoeae, non-typhoidal Sal-
monella spp., Shigella spp., Staphylococcus aureus
and Streptococcus pneumoniae). They are the
main cause of infections of the bloodstream, gas-
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trointestinal tract, urinary tract and urogenital
system [2].

Mechanical cleaning and chemical disinfection
are the most important factors in controlling the
spread of pathogens and reducing the number of
healthcare-associated infections. Some microorga-
nisms are known to survive for months on dry sur-
faces [3]. Formulated biocides play a crucial role as
disinfectants, controlling microorganisms present
on contaminated surfaces, leading to a reduction
in the number of pathogens and, consequently, a
reduction in the risk of their transmission [4].

New biocidal disinfectants undergo rigorous
testing for efficacy according to protocols that
should guarantee the product’s effectiveness in
practical use. Disinfectants approved for use in
Ukraine must be included in the «State Register of
Disinfectants». It is well known that the effective-
ness of disinfectants depends on the test bacteria,
as well as the test conditions (planktonic, surface-
dried, wet or dry biofilm) and exposure time [4]. It
is also necessary to consider the types of antimic-
robial tests performed and factors related to the
use of the product (contamination, contact time,
surface type and target microorganism) [5].

The application technique of some biocidal
products may include wiping, which in turn will
contribute to the overall effectiveness of the pro-
duct. S. aureus is a common pathogen associated
with surfaces and materials in healthcare settings,
particularly in inpatient and intensive care units.
This organism is responsible for healthcare-asso-
ciated infections. It is also an important cause of
comorbidities in immunocompromised patients
[6].

Objective. The objective of our work was to
investigate the effectiveness of working solutions
of disinfectants used in healthcare facilities against
resistant microorganisms and microflora of inpa-
tient departments of healthcare facilities.

MATERIALS AND METHODS

Selection of material for the study. Samples
of disinfectants used for routine disinfection in
inpatient departments of hospitals were kindly pro-
vided by the city’s health care facilities. A total of
15 samples of various disinfectants were obtained
(Table 1).

Filtered tap water was used to prepare working
solutions.

Table 1. Main active ingredients of the tested disinfectants, concentrations,
exposure time of working solutions according to the instructions

Ne Means Composition, active ingredients Exﬁ)isl:lre’ Action
1 Chlorantine = Sodium salt of dichlorocyanuric acid 80-98%; adipic acid, sodium 30 B, V, F,
active bicarbonate, sodium carbonate, sodium sulfate, etc. S,0,L
9 Danoxin Sodium percarbonate 15-18%, poly(hexamethylenebiguanide) 60 B, V, F,
special hydrochloride 0.4-0.5%, etc. S,0,L
3 Terracid Propanediamine, aminopropyldodecyl 2%, phenoxyethanol 5%, 60 B,V,F,
premium alkyldimethylbenzyl ammonium chloride 18%, etc. S,0
. Dichlorodimethylhydantoin 21-23%, dimethylhydantoin 12.4—
4 Desactin 16.4%, dispersant 9-12%, anionic surfactants 3.2-5%, etc. 60 B,V,E,C
Blanidas Hydrogen peroxide 12%, alkyldimethylbenzylammonium chlo- BVT
5 . ride 3.75%, polyhexamethyleneguanidine hydrochloride 2%, 60 A
oxidez otc S,0
Alkyldimethylbenzylammonium chloride 14-18%, aminopropyl-
6 SafeDez dodecyldiamine 14-18%, isopropyl alcohol 5%, excipients, etc. 30 BV.ES
. Alkyldimethylbenzyl ammonium chloride 4.5-5.5%, poly(hexa-
7 Danaclin 3D methylene)guanidine hydrochloride 0.3-0.5%, etc. 30 B,V.ES
: Dimethylalkylbenzenemethanaminium chloride 15-20%, amino-
8 Lagocid 300 propyldodecyldiamine 2-6%, etc. 30 B,V.LS
Alkyldimethylbenzylammonium chloride 18%, poly(hexamethy- BV F
9 Vitadez EN  lene)guanidine hydrochloride 1%, 2-phenoxyethanol 2.5%, en- 60 S’ O’ L’
zyme complex 1.3%, etc. >
Aminopropyldodecylpropanediamine 4.5-5.72%, ammonium
10 CLEAN LINE alkyldimethylbenzyl chloride 2.25-2.85%, isopropyl alcohol 30 B,V,E S
2-2.5%, ethyl alcohol 2-2.5%, etc.
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End of the Table 1

Exposure,

Ne Means Composition, active ingredients min Action

11 BacterioDez = Alkyldimethylbenzylammonium chloride 16-20%, aminopropyl 30 B,V,E,

instru dodecyl propanediamine 16-20%, isopropyl alcohol 5%, etc. S,0,L
Quartacid Trichloroisocyanuric acid 43%, sodium salt of dichloroisocya-

12 g 3 nuric acid 20%, sodium bicarbonate 10%, sodium carbonate 60 B,V.E S
chlorine active
20%, etc.

13 Danoxin Sodium percarbonate 50-55%, tetraacetylethylenediamine 18- 60 B,V, F,

concentrate = 25%, etc. S,0,L
g . Sodium salt of dichloroisocyanuric acid, excipients, active chlo-

ilah | liveal e 263 rine content not less than 50% el B,V F
Green line Mixture of quaternary ammonium compounds 14.4%, dodecyl-

15 bazic dipropylenetriamine 0.9%; polyhexamethyleneguanidine 1%, 30 B,V,F

trilon B 0.5%, etc.

Note: B — bactericidal; V — virucidal; F — fungicidal; S — sporicidal; O — ovicidal; L — larvicidal.

Samples of hospital microorganisms were ob-
tained from inpatient departments of city hospi-
tals. For this purpose, swabs were taken from sur-
faces in treatment rooms (10 samples) and wards
(10 samples) with a sterile swab (eSwab, Copan,
USA) and immediately transported to the labora-
tory. The tubes with the samples were left in a
thermostat for 2 days at a temperature of 37°C.
Species identification of microorganisms was not
performed.

Samples of resistant microorganisms for the
study were obtained in the Microbiological Labo-
ratory of the SE Medical Institute of Sumy State
University. Identification of microorganisms was

carried out using generally accepted methods
based on morphological, tincture, cultural and
biochemical properties. The test cultures were 10
samples of S. aureus and 10 samples of E. coli.
Bacterial cultures that were not sensitive to at least
3 antibiotics were considered resistant. A total of
20 samples were examined.

Determination of the sensitivity of micro-
organisms to basic disinfectant solutions. The
study was conducted from 10.2025 to 02.2026 on
the basis of the Microbiological Laboratory of the
SE Medical Institute of Sumy State University. The
antibacterial activity of working disinfectant solu-
tions was assessed by the Oxford cup method.

Fig. 1. Testing using the Oxford Cup method
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Previously, Oxford cups (stainless steel tubes
with an inner diameter of 6 mm, an outer diameter
of 8 mm, and a height of 10 mm) (E-commerce Co,
China), Mueller-Hinton medium (Farmaktiv LLC,
Ukraine), other materials and reagents were steri-
lized by autoclaving at a temperature of 121°C for
20 min.

After that, the bacterial suspension (about
108 CFU/ml) was applied by the lawn method to a
Petri dishes on Mueller-Hinton medium. Oxford
cups were placed on the surface of the medium
(7 pes.) and freshly prepared working disinfectant
solutions (20 pl each) were added. Next, the Petri
dishes were placed in a thermostat and incubated
at a temperature of 37°C. After 24 hours of incuba-
tion, the growth inhibition zone inside and around
the Oxford dishes was determined to assess the
antibacterial activity of the solutions (see Fig. 1).
The procedure was performed in duplicate.

RESULTS AND DISCUSSION

According to the effectiveness of the action, the
working solutions of disinfectants were divided
into 3 groups — effective (pronounced zone of
growth inhibition around the cups), weakly effec-
tive (growth inhibition within the cup) and inef-
fective (no growth inhibition). As a result of the
conducted studies, it was found that the tested

cultures showed similar sensitivity to the working
solutions of disinfectants (Table 2).

Thus, the flora of hospital premises was sensi-
tive to Blanidas oxidez, and S. aureus and E. coli
showed average sensitivity. At the same time, the
working solution Danoxin concentrate was inef-
fective against S. aureus and E. coli and weakly
effective against hospital microflora.

According to the results, the microflora of treat-
ment rooms was less sensitive to the action of al-
most all working disinfectant solutions than the
microflora of hospital wards.

Chemical disinfectants used in healthcare fa-
cilities for routine disinfection of premises (sur-
faces) can be conditionally divided into chlorine-
containing and non-chlorine-containing. It should
be noted that the main active ingredient in 10 of
the 15 solutions studied was chlorine. The content
of active chlorine is of great importance in the
preparation and subsequent use. Hypochlorites,
the most common chlorine disinfectants, are avail-
able in liquid (e.g., sodium hypochlorite) or solid
form (e.g., calcium hypochlorite). They have a wide
spectrum of antimicrobial activity, do not leave
toxic residues, are independent of water hardness,
are inexpensive and fast-acting [7] and have low
toxicity, but exhibit corrosive effects and are rela-
tively stable.

Table 2. Sensitivity of microorganisms to working solutions of disinfectants

Ne Means % S. zlir{zgs, Er'z Soll(l;’ Tr(::;litggtl}lzig?m migl\"stlitcl)ra,
n=10 n=10

1 | Chlorantine active 0,03 +/— +/- +/- +/-
2 Danoxin special 0,05 - - - -

3 | Terracid premium 0,05 + +/— +/— +[—
4 Desactin 0,10 - - - -

5 | Blanidas oxidez 0,10 +[— +/— + +

6 SafeDez 0,05 +/— +/— +/— +

7  Danaclin 3D 0,25 + + + +

8 Lagocid 300 0,02 - - - -

9 | Vitadez EN 0,05 + +/— + +
10 CLEAN LINE 0,10 +/— +/— +/—- +
11 | BacterioDez instru 0,03 + +/— +/— +
12 Quartacid chlorine active 0,02 +/— +/— +/— +/—
13 | Danoxin concentrate 0,05 - - +/— +/—
14  Red line activ 0,05 +/- +/— +/- +—
15 | Green line bazic 0,10 + +/— + +

Note: + — effective; +/- — weakly effective; — — ineffective.
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In our study, not all chlorine-containing agents
in working solutions showed the same activity,
which we primarily associate with the content of
active chlorine. Thus, the working solutions Chlo-
rantin active, Quartacid chlorine active and Red
Line active showed weak effectiveness against all
tested microorganisms. Terracid premium showed
high effectiveness against S. aureus, and CefDez —
against the microflora of hospital wards. Bacterio-
Dez instru had high effectiveness against S. aureus
and the microflora of the wards.

Among the tested chlorine-containing disinfec-
tants, 2 were found, the working solutions of which
were ineffective against all tested cultures — Desac-
tin and Lagocid 300. This effect can be explained
by the low concentration of the working solution,
the low content of active chlorine, or the adaptive
ability of microorganisms through the formation
of biofilms. It is known that S. aureus complicates
the disinfection process due to the possibility of
forming dry surface biofilms [8], and bacteria can
also develop increased tolerance or resistance to
chlorine-containing disinfectants, but are unable
to develop resistance to chlorine [9].

Working solutions of disinfectants based on so-
dium percarbonate — Danoxin special and Dano-
xin concentrate — were equally ineffective against
resistant S. aureus and E. coli, but Danoxin con-
centrate showed average effectiveness against the
microflora of hospital facilities. After dissolving
in water, sodium percarbonate releases hydrogen
peroxide, acting as a powerful oxidant. This makes
it quite effective for removing various pathogenic
microorganisms — bacteria, viruses, fungi [10].
The low effectiveness of the above working solu-
tions in our study is most likely due to their insuf-
ficient concentration.

The working solution of Green Line basic was
effective against all tested samples, although E. coli
was still less sensitive. The basis of this disinfectant
is a mixture of quaternary ammonium compounds
that interact with several target sites of microor-
ganisms. The mechanisms of their antimicrobial
action are disruption of the cell membrane, inhibi-
tion of the aerobic respiratory system of microbes,
precipitation of cytoplasmic material and deactiva-
tion of the protective lipid shell [11].

It should be noted that all the disinfectants stu-
died, except for Chlorantin active (up to 80% active
Cl) and Redline active (up to 50% active Cl), were
mixtures of different chemically active substances.
These substances are able to exhibit a synergis-
tic effect, enhancing the action of disinfectants
[12].

CONCLUSIONS

Our study revealed certain shortcomings in
the effectiveness of working solutions of disinfec-
tants. The results indicate the importance of con-
ducting such studies, since the effectiveness of
the declared solutions may decrease over time.
This fact is not associated with the development
of resistance in microorganisms to disinfectants.
It can be explained by the development of defense
mechanisms in bacteria (for example, the forma-
tion of dry or wet biofilms), which create a certain
barrier for the chemically active components of
disinfectants. Therefore, we consider it necessary
to recommend increasing the concentration of
disinfectant solutions for effective disinfection in
healthcare facilities.
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AHAJII3 MDKHAPOJZHOI'O AOCBIAY

META. AHani3 BUKNIMKIB AN151 CUCTEMU eNifemMioNnoriYHoro Harnagy YKpaiHu, CnpuyuHeHnX amiHamMm Knimary
3a OCTAHHE OEeCATUNITTA, Ta CUCTeMaTK3aLis MiXKHapOAHOro A0CBiAY 3 afanTalii NpoTuenigeMiyHux 3a-
X0[iB, IHEKLINHOTr0 KOHTPOSIHO i 6i06e3MeKn y BUCOKOTEMMNEPATYPHOMY CepeaoBULLi.

MATEPIAJIN TA METOQWN. KoHTeHT-aHani3 nybnikaLiii HaykoBux 6a3 faHuX, HOPMaTUBHO-NPABOBMX [10-
KyMeHTIB i pekomeHaauiin BOO3 woao yHKLiOHYBaHHA MEJUYHIUX YCTAHOB Ta 1a60PaTOpii Y CNEKOTHMX
perioHax.

PE3YJIbTATW. 3MiHn KNnimMaTy YUHATb BNAWUB HA Nepe6ir TPAHCMICUBHUX, KMLLKOBUX iHDEKLi T2 300HO3IB.
CKOpOYeHHS 30BHILLHBOrO iHKy6awiiHOro nepiofy y Bektopis (Culex, Aedes, Ixodidae) npuwusmaLwye nepe-
Jady BeKTOPHUX iH(ekuil (rapsyka 3axigHoro Hiny, fexre, manspisd). Tpueane nepe6yBaHHA HACENEHHS
B KOHAWLIOHOBAHUX NPUMILLEHHAX Mif Yac CneKu NiABULLYE PU3NK NOLLIMPEHHS PECnipaTOPHMX NaTOreHiB.
Y 3aknagax 0XopoHM 3[40POB’A BUCOKI TemnepaTypy CTUMYNIOKTL YTBOPEHHA 6ionsiBOK, NPUCKOPIOOTH
Jerpajauito [e3iH(heKTaHTiB Ta CTBOPKOKOTb ONTUMYM ANl PO3MHOXEHHS OMOPTYHICTUYHUX NaTOreHiB
(Legionella spp., Pseudomonas aeruginosa). Po6oTta nepcoHany B 3aco6ax iHANUBIAyanbHOro 3axucty 3a
YMOB CMeK MOXe CNPUYNHATI TEN0BUN CTPEC | SHUKEHHS KOTHITUBHO-MOTOPHUX (OYHKLIlA, L0 NigBNLLYE
PU3NK NOpYLUEHHN 6i06e3nekn nig vac ix 3HimaHHs (doffing). 3ayBaxeHO Npo BPa3NMBICTb «X0N0A0BOI0
naHyrra» Ang Meau4yHUX iMyHo6i0noriYHUX npenaparis Ta peareHTiB NPy TPAHCMNOPTYBAHHI.

BUCHOBKMW. B ymoBax 3MiH KnimaTy akTyanbHUM € TpaHcopMaLis Aito4oi cucTeMn Harnsay B Kpaii fo
iHTerpoBaHoro enigemionoriyHoro Harnagy (Integrated Disease Surveillance) i3 3any4yeHHsM MeTeOiHAM-
KaTopiB 40 cuCTeM paHHbOro 3acTepexenHs (Early Warning Systems). MogepHizauis 3axucty nepefoayae
KOpEeKLil0 CTaHAapTHUX onepauinHux npouedyp 3 AesiHdekuii Ta mepexk WASH, HopmyBaHHS po60TK
nepcoHany B 313, ocHalleHHs enigépurag 3acobamMu TepMOMOHITOPUHTY | TDEHYBAHHS KOMYHIKaLlii pu3ukis
L0/J0 3arpo3 AN rpOMajcbKoro 340pos’s.

KITHOY0BI CII0BA: kiimatnyHi 3miHu; enifgemionoriyHni Harna; iH@eKUiiHuii KOHTPOb,; 6i010ri9Ha 663-
r1eKa, NepPeHoCHNKM IHQEKLINA,; TeNT0BUIA CTPEC, XOTI040BUI IAHLHOT .

FEATURES OF THE OPERATION OF EPIDEMIOLOGICAL
SURVEILLANCE SYSTEMS IN THE CONTEXT OF CLIMATE CHANGE.
AN ANALYSIS OF INTERNATIONAL EXPERIENCE
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OBJECTIVE. To analyze the challenges faced by Ukraine’s epidemiological surveillance system as a result
of climate change over the past decade and to systematize international experience in adapting epidemic
control measures, infection prevention and control, and biosafety practices to high-temperature environ-
ments.

MATERIALS AND METHODS. Content analysis of scientific publications from databases, regulatory docu-
ments, and WHO recommendations concerning the functioning of healthcare facilities and laboratories
in hot regions.

RESULTS. Climate change impacts the dynamics of vector-borne, enteric, and zoonotic infections.
A reduction in the extrinsic incubation period in vectors (Culex, Aedes, Ixodidae) accelerates the trans-
mission of vector-borne infections, including West Nile fever, dengue, and malaria. Prolonged periods
spent in air-conditioned indoor environments during heatwaves increase the risk of respiratory pathogen
transmission. In healthcare facilities, high temperatures promote biofilm formation, accelerate disinfectant
degradation, and create optimal conditions for the proliferation of opportunistic pathogens (Legionella
spp., Pseudomonas aeruginosa). Working in personal protective equipment (PPE) under hot conditions can
cause heat stress and impair cognitive-motor functions, thereby increasing the risk of biosafety breaches
during PPE removal (doffing). The vulnerability of the cold chain forimmunobiological medicinal products
and reagents during transport is also underlined.

CONCLUSIONS. Under climate change conditions, transforming the country’s current surveillance frame-
work toward Integrated Disease Surveillance by incorporating meteorological indicators into Early Warning
Systems is highly relevant. Protection modernization requires revising standard operating procedures

© Touy6saTHEUKOB M.I,, Trona B.B., /LkypTy6aeBa I'M., 'epacumeHnko O.A., MespHUK 0.A., 2026
© Golubyatnykov M.I., Tiupa V.V., Dzhurtubaieva H.M., Gerasymenko O.A., Melnyk O.A., 2026

78 ISSN (print) 2077-7477 o ISSN (online) 2077-7485 ¢ ENVIRONMENT & HEALTH ¢ N2 3(120) * 2026



OCOBJIMBOCTI ®YHKUIOHYBAHHA CMCTEM ENIAEMIONTIONYHOIO HAMNALY

B YMOBAX 3MIHW KNTIMATY. AHAJ1I3 MDKHAPOHOIO JOCBIAY

(SOPs) for disinfection and WASH infrastructure, regulating working conditions for personnel wearing PPE, equipping epidemiological
response teams with temperature-monitoring devices, and conducting risk communication training regarding public health threats.

KEYWORDS: climate change, epidemiological surveillance, infection control; biosafety; disease vectors; heat stress disorders; refrigera-

tion.

BCTVII

3MiHa KJIiMaTy B)Ke € YUHHUKOM, SIKUH Heob-
XiJTHO BPaxOBYBATH IIiJl YacC OI[IHKH IHPEKITIMHUX
PHU3UKIB Ta IJIaHyBaHHS MeJUKO-CaHITapHUX 3a-
XO[IiB y CHCTeMi TpOMaJICbKOT0 370poB’d. [J106aIb-
He MOTeIUIIHHA ByKe IIepelllio B aKTUBHY $asy
TPHUBAJIOT0 KJIIMAaTUYHOTO 3CyBY, a OCTaHHI POKHU
0QirifiHO cTaJ ¥ HaNCIeKOTHIIIMMU 3a BCHO ic-
TOpiro criocTepekeHb. KiliMaTH4HI 3MiHU OLIbIITE
He € JJOBTOCTPOKOBUM IIPOTHO30M — Ile BiKe JIifo-
YUl YUHHUK, 1110 BIUIMBAE Ha QYHKIIIOHYBaHHSA
€KOCHUCTEeM, EKOHOMIUHI ITPOITeCH Ta YMOBH JKUTTS
HaceyieHHd. [IpaKTHKa eIrileMioI0TiYHOTO MOHITO-
PUHTY OCTaHHIX POKIB CBITUUTH IIPO Te, 1[0 KIIi-
MaTH4HI 3MiHU JIIOTh SIK IIOTY>KHI BaKeJli Iepe-
OymoBHM eKOJIOTiYHUX Hilll [3, 35]. XBHJII BUCHaX-
JIMBOI CIIeKU CTAIOTH JOBIINMHU Ta YKOPCTKIIIUMH,
IIPUHOCIYM yCe OLIbIlle KepPTB, Y TOMY YHUCIIl i B
€BpoOIIeNChKUX KpaiHax. Po3bastaHcyBaHHS Tifpo-
JIOTIYHUX ITUKJIIB — IIPOIeC pallTOBUX 3MiH TpU-
BaJIUX II0CYX 00’€MHUMM IIaBOJKaMU — 3MIiHIOE
YMOBH iCHYBaHHS HOCIIB Ta BeKTOPIB iHQEKITil,
1110 BPEIITi-PeIlT HiIITOBXYE Bropy rpadiku IJ1o-
6aJIbHOI 3aXBOPIOBAHOCTI [3, 5, 41].

CBiXi 3BefleHHS €BPOIIENCHKOIL ciry>k6u Coper-
nicus (C3S) Ta MmeTeoposioriB i3 WMO, MicTATh He-
BTIIIHI BUCHOBKU. €BPOIIa 3apas MOTEIVIINIae YU
He HaWIIBUJIIIE 3a BCl iHII KOHTUHEeHTH. [louyu-
Harouu 3 cepeHU 1990-X POKIB, TEMII IIPUPOCTY
cepeqHbOl TeMIlepaTypyu Ha HallloOMy KOHTHHEHTI
csrae 0,56°C 3a mecaTiitiTTs. 1{elt IIOKa3HUK IIepe-
BUIIYE CePeIHbOIIO0AJIbHUN TeMII IIOTeIIIHHS
6iybIn HiXK yaBidi (0,27°C). Ko 6paTH TOYKY
BIJUTIKY Bif| JOIHAYyCTpiaJIbHOI eII0XH, TO IIOBITPS
B €BPOIIi IIpOrpisiocs BKe OpieHTOBHO Ha 2,5°C.
Jlo Toro K, IleHTpasbHO-CXifHUN perioH 3arimMae
TYT 0COGJIMBE MicCIle, TEMIIU IIOTEIUIIHHA B [TbOMY
perioHi HabmKarThCS 0 0,5-1,0°C 3a KOXKHI fie-
CATH POKiB [15].

3HaueHHs IIUX TeHJeHIIii Aja Vkpainu. [To-
piBHIOIOYH KIiMaTH4HI 6s10Kku 1960-1990 pp. Ta
1990-2020 pp., MU 6a4HMO, 1110 CepeTHs PiuyHa TeM-
ImepaTypa BIIEBHEHO «CATHYyJsa» Bropy Ha 1,2°C.
Hai16inb11i 3MiHU TeMITepaTypHOTO PeXKUMY CIIO-
cTepirasmcs B JIiTHI Ta 3UMOBI Micartli Ha 1,5-2,0°C
[62]. ITle cyTTeBO BUIlepeyKae 3araJbHOCBITOBIL
paMku. CepeHil TeMII HOTEIUTIHHA B VKpaiHi o11i-
HIOHTE ¥ 0,4-0,6°C 3a LeCATUIIITTS, IIPOTE B OKpeMi

POKH peecTpyBaINCh 3HAYHO OLIBIII BiIXUIE€HHS
BiJl HOpMU, SIK, HAIIpUKJIaJ., B aHOMaJbHUX 2020
Ta 2024 pp., KOJIHU ITOKa3HUKU BiIXUJIEeHHS CKJIa-
nramau 2,2-2,9°C [53].

3a ocTaHHIi AecaTWIITTd B YKpaiHi Bif3Ha4da-
€THCS 3MIIIeHHS TeMIIepaTyPHUX XapaKTePUCTHK,
IIpUTaMaHHUX OKpeMUM KJIIMaTUYHUM 30HaM, Y
MiBHIYHOMY HaIIpAMKY. 3a OCTaHHI TPHU JeCATUIIIT-
T4 JiHil i30TepM VKpaiHH, GaKTHUUHO, 3CYHYIUCS
Ha 250-400 xM Ha miBHiu. ITosicea Ta JlicocTemn 3a
TeMIlepaTypHUM IpodijeM II0CTYIIOBO IEPETBO-
PIOIOTHCI Ha KOMUIIHIN CTell, a TeIlJIUKU 1epiof
PO3TATHYBCS Ha TYOKHI. TaKi 3MiHU MOXYTb CTBO-
PrOBaTHU CIIPUSATINBI YMOBH JJI HiATPUMaHHS I10-
OyJIAIIN IEPeHOCHUKIB i, BiIIIOBITHO, ITUPKYJIAITII
OKpeMHuXx 30yTHHUKIB.

JlJ1g HallioHAJILHOI CUCTEMU OXOPOHU 37[0POB’S
ajlarnTariis 10 HOBUX TeMIlepaTypHUX peaJliii cTa-
Jla He TeOPeTUUYHUM IIUTaHHAM, a [IpaKTUYHU-
MH 3aBIaHHIM 3 6io6e3IleKH, IIPo IO CBiI4YaTh
3aKOHOJaBui JOKYyMeHTH. TaK pO3IOpspKeHHIM
KMYV Bix 30.05.2024 p. Ne 483 cxBaJIeHO CTpaTETIi0
dbopMyBaHHS Ta peasisaliil flep>KaBHOI IIOJIITUKHA
y cepi 3sMiHM KiTiMaTy Ha mepiof 1o 2035 poky Ta
3aTBep/PKEHO OIlepalliiHUY IIaH ii peastisarrii.

MexaHika BIUIMBY BHCOKHX TeMIlepaTyp Ha
eliieMioJIoriyHu Mponec. BIuInB BUCOKUX TEM-
mepaTyp Ha elrifieMioJIoTiyHuH IIpoIriec 06yMOB-
Jr0eThcd Qisiosoriero Ta 6i0xXiMier0 mepeHOCHU-
KiB. IliTBUITIeHHS CepeAHbOA000B0I TeEMIIepaTypH
IIPUCKOPIOE HAKOIIMYeHHS BipyCHUX YaCTOK Y
CJIMHHUX 3aJ103aX KoOMapiB. IliBUIIIEHHS TeMIIe-
paTtypu B Merkax (i3iosIoriuHO OpUAaTHOTO [JIS
IIepeHOCHUKA Jialla30Hy MOKe iCTOTHO CKOPO-
4yBaTH 30BHIIIHIN IHKy6aIlilHUN I1epiof Bipycy.
BogHOUaC BeJIMYMHA IIHOT0 ePeKTY 3aJIeKUTh Bift
BUYy Ta IIOMYJIAIl KoMapa, BJIaCTUBOCTEH Bipycy
¥ yMOB ekcnepuMeHTy. ToMy TeMIlepaTypHi II0-
POrHu IOIJIbHO BUKOPUCTOBYBAaTU HeE K YHiBep-
caJIbHI 3HaUeHHS, a SIK HapaMeTpu KOHKPeTHUX
MoJeJIell pU3UKYy. [l0 IIpUKIaay, 3a TeMIlepaTypHu
+20°C 30BHIIIHIN iHKyO6aIliiHUI ITepio, (extrinsic
incubation period, EIP) y komapiB, npu iH}iKyBaH-
Hi BipycoM 3axifgHoro Hiny TpruBae 6JIM3bKO0 IBOX
TIDKHIB, TpU — +30°C 11eH IIpoIlec CKOPOYy€eThCS
BChOTO 710 5 mHiB. [19, 64] To6TO YacoBUM iHTEp-
BaJI MK YKYCOM XBOPOI OCOOMHU Ta 3[aTHICTIO
KOMapa 3apa’kaTH IHIIHUX CKOPOYYyeThCS MaiKe
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BTpUdi. TaAKMM YMHOM, IiIBUIT[eHHS TEMITepaTypH
MO’Ke CKOPOYyBaTH 30BHIIIHIN IHKyOaITiHUHN I1e-
pioz okpeMux ap60oBipyCiB y HEPEHOCHUKIB i TUM
CaMMM CTBOPIOBATHU CIIPUATJIUBIII YMOBH [JIA iX
mepefadi i Mae KpUTHUYHI HACTIIKY IS eHifieMi-
0JIOTTYHOTIO IIPOIIECY.

V OmecbKOMy perioHi B)Ke MaeMO YiTKe ITif-
TBep/yKeHHS [Ib0oro ¢eHOMeHYy. MOHITOPUHIOBI
[laHi CBiUaTh PO JIOKAJILHY IHTPOAYKILito Aedes
albopictus Ta popMyBaHHS YMOB JJIs1 I0I0 PO3MHO-
>keHHH (Aedes albopictus). Binoynocsa popMyBaHHSA
JIOKaJIbHUX MIKpOoOCepelKH BUILIOAY 6e3mnocepe-
HBO B MICbKOMY CEpeIOBUIII. [42]

[HImu# npukiIag — rapsgdka 3axiggoro Himy
(I'3H). Kosiu aHOMAaJILHO BHUCOKAa TeMIlepaTypa
(o +30°C) yTpHUMYEeTBHCA ak 0 BepeCHI—KOBTHS,
I1e [la€ Bipycy HeOOXiTHUU TeMIIepaTypHUU HO-
pir mjs HemepepBHOI pemuiikanii. PesyabTaT
criastaxy 2024 poky, 3a odimitHo0 iHpopMaIriero
III'3, B VKpaiHi BUSBUIUCSA HACTYIIHUMU — 99 IIif-
TBepA KeHUX BUMAAKIB I'3H (3a maHuUMU cauTy
II'3), npuyoMy 3 «reorpapiyHUM CTPUOKOM» Y
I[eHTpaJIbHi Ta HiBHIUHI o6sacTi (KuiBchbKy, JKu-
TOMHUPCEKY, IIosrTaBChKY, UepKachbKy, XMeJIbHHUIIb-
Ky). [Ipo1tec UpKyJIAIIii BipyCcy B ITbOMY BUIIaKY
MATPUMYIOTH SIK IIPUPOJHUMN OPHITOQLIEHUMI BeK-
Top (Culex pipiens f. pipiens), Tak i CHHaHTPOITHUH
MicbKkuil koMap (Culex pipiens f. molestus) [42].

3aHeIIOKOEHHS BHUKIHUKAIThH IIPOLeCH 3MiHU
Pe’XHUMiB >KUBJIEHHS TiipoI0TiuHOol Mepesxi. Ye-
pe3 3MeHIIIeHHs 06’eMiB CHITOBOTO Ta ITiI3eMHOT0
JoKepeJI )KUBJIeHb Ta aHTPOIIOTeHHe HaBaHTa KeH-
H, ToHa[ 20 THUCAY MaJUX PivoK YKpaiHU IIOB-
HIiCTI0 BTPaTUJIH TeUito ab0 IIepeTBOPIOIThCA Ha
dparmMeHTOBAaHI, BiZ[pizaHi Bif| [pKepet )KUBJIEHHS
BOZOMMU [28, 43]. 3aperyyJiboBaHiCTh pyceJI, irHo-
PyBaHHS IIpaBUJI eKCILIyaTallil BOZOOXOPOHHUX
30H, MaJIOCHIKHI 3SUMU — IIPUBOAUTE 10 KPUTHUY-
HOTO BUCHa)KeHH IIiZI3eMHUX BOJHUX IOPU30H-
TiB. Ha IliB/iHI Ie#t mipoitec HabyB PU3UKOBaHUX
¢dopM. [lepeTBOpeHHS MaIUX PidOK Ha II€pPerpiTi
3aCTiVHI BOOMMY, 3 HA/JIUIIIKOM OpPraHiuHUX pe-
YOBHH, CTBOPIOE CIIPUSTINBI YMOBH [JIs1 3pOCTaH-
H{ KUIBKOCTI BUIIAIKIB peecTparllii TpaHCMiCUBHUX
Ta 300HO3HUX IHQEKITiN. 3MeHIIIeHHS ILJIOIIi BO/I-
HOTO JI3epKaJjia He 000B’I3KOBO CYIIPOBO/KYETHCS
3HIDKEHHSIM YHCeJIbHOCTI KoMapiB. 3a yMOB ¢op-
MyBaHHS HeBEeJUKHUX MIJIKOBOJHUX i 4aCTKOBO
130JIbOBAHUX BOLOMM MO>KYTh BUHUKATHU IIPUZAT-
Hi /IJI pO3BUTKY JIMYUHOK 6i0TONU. V IMiBIeHHUX
perioHax VKpaiHM Ile TUTaHHS HOTpPebye AomaT-
KOBOI'0O €HTOMOJIOTIYHOTO HOCJIi>KeHHS. VY IIif-
CYMKY, C€30H aKTMBHOCTI KPOBOCOCIB IIOJJOBYKUBCI
OpPiEHTOBHO Ha 2-3 TU>KHI — TeIlep BiH TATHETHCI

3 TpaBH4 [I0 CepeJyHU >KOBTHA. Hocil 300HO3HUX
iHQeKIiN TaKoXK CKYITYYHTHCSI 0111 06MeKeHUX
IoKepeJsl BOOU. A MiclleBe HaceJeHHs aKTHUBHO 3a-
JIyJdae Iii BOZOUMHU [0 BUKOPUCTAHHA y BJIACHIMN
TrOCHOIAPCHKIM MisJIBHOCTI, B TOMY YHCJII 1 ITiJICO-
6HOMY TBapMHHUIITBI Ta NTaxiBHUITBI [14, 15,
52].

TpaHCc)OpPMYHOTHCSI ¥ XPOHOJIOTIUHI MeXi pe-
€cTpariii BUMIaJKiB 300HO3HUX iHQeKIiN. Criopa-
IUYHI BUNAAKU Tellep QIKCYHOTH MaiKe IijIo-
piuHO — 3 Gepe3Hd o JUCTONaA. 3MiHa KIiMaTy
Ta aHOMAaJIbHO TeIUTl 3UMHU CYTTEBO IIOPYIIYIOTh
IIPUPOHI MeXaHi3MU PETYJISAII] TOIYJISAITIN K-
HUKIB, 1110 6e310cepeHbO IIiIBUIIYE PU3UKHU iH-
$EeKITIHUX 3aXBOPIOBAHbD JJIS JIFOIUHU.

Yepes BifICYyTHICTH CTabLILHUX MOPO3iB Ta BU-
COKOT0 CHITOBOTO IIOKPUBY IIPUPOTHA CMEPTHICTH
IIepeHOCHUKIB MiHIMIi3yeThCs, a IIepiof IXHBOI ak-
THUBHOCTI CTa€ MarDKe IIJIOPIYHUM.

3arasoM, 3CyB KJIIMaTUYHOTO PesKUMY II€BHOI
TepuTopil TpaHCcHOPMYE yCi JIAaHKU eHiIIpoIlecy
[3, 4]. Brcoka TeMIlepaTypa po3raHsie MeTab0Ji3M
1 IMBUJIKICTH peIutiKariil 6aKkTepiil Ta BipyciB y 7[0B-
Kt [3, 5]. [IepeHOCHUKU PO3BUBAIOTHCS IIIBU/IIIIE,
EIP ckopouyeThcd, a IXHi apeasiv pO3IIUPIIOTHCS
Ha IIiBHIY Ta y BUIII IipChKi TEPUTOPIi, 10 IIHOTO
BUIBHI Biff UpKysd1iii 36yaHuka [3, 40, 63].

3 iHmoro 60Ky, eKCcTpeMaJjbHa ClleKa BHCHa-
’Kye ¥ camy JiroinHy. Pi3ioIoriyHi KoMITeHCaTOpPHI
MeXaHi3MHU IIIal0ThCS TEIIOBOMY CTPECY, a I10-
BeJ[iHKA JIFO/IEV 3MIHIOETHCS: JIFOM BUTPadYalTh
3HAaYHUU Yac y 3aKpUTUX KOHAUITIOHOBAaHUX IPU-
MillleHHSAX ab0 611 BITKpUTUX BooMM [48, 60]. 3a
TaKUX YMOB MOXKYTh 3pOCTaTHU PU3UKH Ilepefadi
OKpeMUX iHQEeKIINHUX 3aXBOPIOBAHb, Ta CTBOPIOE
CIIPUATIIUBIIT YMOBH /11 OPMyBaHHS ab0 PO3IIIU-
PEeHHS IPUPOIHUX OcepenKiB iHdeKil [5, 25].

MeTta po6oTH IIpoaHasi3yBaTH yBeCh KOMII-
JIeKC KJIIMaTUYHUX BUKJIMKIB JIISI CHCTEMHU ellijie-
MiostoriyHOro HaIARy YKpainy, 1110 chopmyBaiu-
Cs1 3a OCTAHHE JIeCITUJITTS (XBUJIL CIIEKU, 3MiHU
TiZIPOJIOTIYHOTO PeKUMY TOIL0), Ta y3araJlbHUTH
MiKHapogHUHU 1ocBif. Ile HeoOXiHO 19 POo3po6-
KM IIPaKTUUYHUX IUIAXIB IPHUCTOCYBaHHS HaIlio-
HaJIbHOI CUCTeMU — IlepeayciM y cdhepax IpoTH-
eIiieMiyHOI TOTOBHOCTI, iIHQEKITIITHOr0 KOHTPOJII0
Ta pearyBaHHS Ha HaJ3BU4YalHIi CUTYyaIlil B chepi
TpOMaZChKOT0 3/I0POB’d 3a IIiABUINEHUX TeMIIe-
patyp [35].

JIJI1 MOCSITHEHHSI MeTH BU3HAuYeHO TaKi 3aB-
JlaHHS: IpoaHasisyBaTU CBITOBUM MacUB TaHUX
111010 BIUTUBY CIIeKH Ha 6i0JIOTi0 ITepeHOCHHUKIB,
EIP Ta TpaHcwMmicito apboBipyciB, TapasuTapHUX i
300HO3HHUX NaTOTEeHIB Ta BIJIUBY KJIIMaTHUYHUX
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$aKTOpiB Ha eIifieMioI0TiI0 Xap4Y0BUX, BOJTHUX
Ta TOCIITaTbHUX IHQEeKIli#l. V3araJIbHUTU MiPKHa-
POAHI cTaHIaPTH OXOPOHH IIparii repcoHaxry 303
Ta [IKIIX mig gyac po6otu B 313 B yMOBaxX BUCOKHUX
TeMItepaTyp [59]. CucTeMaTH3yBaTH JOCBIiZ 3aCTO-
CyBaHHS KOHIIEITII «EquHe 310poB’s» (One Health)
y MDKCEKTOpaJIbHiN B3aEMOJii, CHCTeM PaHHBbOTO
3acrepexeHHs (EWS) Ta WebGIS-TexHOJIOTiH A1
MOHITOPHUHTY 3arpo3u cHnaJsiaxiB. OKpecJIuTH Ha-
IPSIMKH Ta HaJaTU Ha PO3IJISL YMUTadiB HPOIIO-
3UIIil IIIOI0 TapMOHi3aIlil HOpMaTUBHO-IIPaBOBOIL
6asu YKpaiHy, II0CHJIeHHS J1Jab0paTOpHOT0 MOHITO-
PHHTIY Ta IIiIBUIIIeHHS KaPOBUX CIIPOMOKHOCTEN
CHUCTEeMH eli[eMioJIOTIYHOI0 HalIaay KpaiHu.

MATEPIAJIA I METOAH

3 MeTOr $opMyBaHHSI 06’€KTUBHOTO0 HAYKOBOTO
AT PYHTS, IPOBOAMBCS OIJIA/, HAYKOBUX ITy6JIiKa-
I1if, HOpMaTUBHUX JJOKYMEHTIB Ta peKOMeH/ [allii
MDKHApPOJHUX OpraHisaliii Mof0 BIVIUBY KiiMa-
TUYHUX GaKTOpPiB Ha iHQEKI[iIMHI 3aXBOPIOBaHH4,
eIileMioJIOTIUHUY HarIdj Ta QYyHKI[iOHyBaHHA
3aKJIaf[iB 0XOPOHU 310poB’d [3]. [Iomyk pesieBaHT-
HHUX IIy6JIiKaliii BUKOHAaHUU B Mi>KHapOJHUX
HayKoMeTpu4yHUX 6a3ax PubMed, Embase i Web
of Science. PasoMm 3 UM [leTaJIbHO OIIpaIjboBa-
Hi peecTpu HOPMaTUBHUX AOKYMEHTIB, 0QiITiliHI
3BiTH 1 KepiBHUIITBAa BOO3 (WHO), ECDC Ta CDC
[10].

[mrbrHa HouryKy o6MeskeHa XpOHOJIOTIYHUMU
pamkamu 2010-2024 pp., OCHOBHHI aKIleHT 3p06-
JIEHO Ha IIpaIgX 0CTAaHHBbOIO eCITUIIITTS. Ilo1ry-
KOBUH aJITOPUTM IOOyIOBaHUIM Ha KOMOIHAIIISX
cioBHUKOBUX MeSH-TepMmiHiB (Medical Subject
Headings) Ta xitouoBUX ciaiB: high temperature,
heatwave, climate change, global warming, infec-
tious disease surveillance, vector-borne diseases,
extrinsic incubation period, foodborne infections,
waterborne diseases, legionellosis, infection con-
trol, personal protective equipment, heat stress, cold
chain, early warning systems, One Health [4, 41].

[IpoaHasisoBaHiI MaTepiay, IKi BifroBigaau
TPHOM CYBOPHUM KpuTepiaM. IlepIir 3a Bce, Ie Ha-
SIBHICTh HAyKOBOTO pelleH3yBaHH4 (peer-reviewed
articles) y BUIJISIZIi CUCTEMaTUYHUX OTJIAAIB, Me-
TaaHaJIi3iB, KOTEPEHTHUX eKOJIOTIYHUX J0CJIi-
JDKeHb, aHaJli3y YacoBUX pAAiB (time-series) a6o
BUIIaIKOBO-TIEpeXPeCHUX [OCI/KeHb (Case-Cross-
over) [16, 30]. [pyruii KpuTepit — oQiIlitHUN
CTaTyC MaTepiajiB — KepiBHUIITBA, aHAJITUYHI
IomoBimi Ta HactaHoBHU BOO3, CDC ta ECDC [11,
57], B IKMX HaJJaHi YiTKi KIJIbKICHI YU SIKiCHI OIliH-
KU BILIMBY CHeKH, TeMIIEpaTypPHUX aHOMAaJiH,
BOJIOTOCTI ¥ OIafiiB Ha eIllifleMiyHUuU IIpoliec, iH-

GeKIIMHUY KOHTPOJIb, 6106€3I1eKy U1 «X0JI0JOBUMA
JIQHITIOT».

PE3VJIFTATH TA IX OBTOBOPEHHSA

1. KimiMmaTuuHi TpUrepH Ta KJIacH4dHa Tpiaga
emignpornecy. KiiiMaTH4yHI 3MiHU YUHATE 6€3I10-
CepefHiN BIUIUB Ha B3a€EMO3B’I30K MK TpbOMa
JIaHKaMU eNiZIleMiYHOTO IIPOIfecy, Ta Ha KOYKHY 3
HUX isosnoBaHo [3, 11].

IlepIrIoro JIAHKOK € JOBKI/LISL, 30KpeMa 3MiHa
PiBHA BoaH, il 3aCTill Ta iHTEHCUBHE «IIBITIHHSI»
y BogoriMax. CrocTepeskeHHs II0Ka3yHoTh, 110 31
3pOCTAaHHAIM TeMIIepaTypH Ta LIIBHOCTI piTo-
IUIAHKTOHY CTBOPIOIOTHCS CIIPUSITIUBI YMOBH ST
IIBUJKOTO PO3MHO’KEHHS X0JIEPHOTO BibpioHa
(Vibrio cholerae). Ile mae 3MOI'y IIpOTHO3YBaTHU
MO>KJIUBI CITasIaXy 3a J,0IIOMOTIOX0 CYIIyTHHUKOBOTO
MOHITOPHHIY JOBKULIA Ile 3a KUIbKa MICAITIB 10
MOSIBU IIePIINX KIIHIYHUX BUIIAAKIB [65]. A miB-
CTOJIITHI faHi criocTepeskeHb 3a [IiBHIYHOO AT-
JIAHTUKOK BUSBWIH IPSIMY 3aJI€KHICTh MiX II0-
TeIUIIHHIM MOpPS Ta 3pOCTaHHIM YHUCeJIbHOCTI Ia-
TOTeHHUX BUIB Vibrio, BKJIIIOUHO 3 TUMH, 110 BU-
KJIMKAIOTh X0JIEPY Ta Ba>KKi paHoBI iHdeKrtii. Crie-
KOTHI JIITHI IIepiofiyl CYTTEBO CTUMYJIIOIOTH PO3-
MHO>KeHHS 6aKTepill y IpubepeskHil 30Hi [54].

HactynHa jlaHKa, sIKa HaWO1/IbIIl 0UeBUHO 3a-
3Hae BIUIMBY 3MiH KJIIMaTy Ha CTaH Ta JUHAMIKY
IIPOLIECIB y IIPUPOAHUX OCepefKax — OXOILIIE
30yJHUKIB Ta IIepeHOCHUKIB, a caMe IIpUCKope-
He PO3MHO’KeHHS BipycCiB i 6akTepid Ta MBUJ-
IIle 03piBaHHA IIaTOTeHIB Y KOMapax 4i KIIiIax
IIif Ti€r0 BUCOKOI TeMIIepaTypyu ¥ 3MiHU pPeXKUMY
omajis. Y xoMmapiB popy Culex — roJIOBHUX BeK-
TOpiB Bipycy 3aximHoro Hinmy — BHcoka TeMire-
paTypa IIPUCKOPIOE TPaBJIEHHS, 110 IIPU3BOIUTH
IO TiIBUIIIEHOI TOTPebU B YKycax i CKOPOUYE 4ac,
HeO0OXiTHUM BipyCy A JOCATHEHHS iHQeKITiHHO1
cTajii B Tisli KoMapa [64]. BusHaueHO OIITUMaJIbHI
¢isiosioriuni roporu s Aedes aegypti Ta Aedes
albopictus: mepenayva BipyciB fieHTe, 3ika i YUKyH-
TYHBS [I0CATa€E MaKCUMYMY ¥ By3bKOMY TeMIlepa-
TypHOMY iHTepBasIi (onTUMyM +26-29°C), 1e peIwi-
KaIllig Bipycy B opraHiaMi KoMapa BiJI0yBaeThCs 3
HaMBHUIIOI0 MIBUAKICTIO [32].

TpeTd j1aHKa — I1e CIIPUNHATIUBI OpraHisMu,
aJpKe eKCTpeMaJsIbHe TellJIOBe HaBaHTaKeHHs 3Mi-
HIOE II0BeiHKY U ¢isiosorito HaceseHHd. IIpar-
HeHHS CXOBAaTUCI B KOHJUITIOHOBAHUX HPUMi-
IIeHHAX CTBOPIOE CKYIIUEHICTh, 3a aHAJIOTiel0 31
CKYITUEHICTIO B TEIUIUX IIPUMIIIIEHHIX B 3SUMOBUU
Iepiofl, a TAKOK MacoBi CKyIT4YeHHS BiiToUNBa0-
41X B peKpeariiHuX 30Hax, 6111 BOZOM, ITiIBU-
IIYIOTh PU3HUKU IIOIIUPEeHHS BTOPUHHUX KHUIIIKO-
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BUX YU IOBITPSHO-KpAIJIMHHUX iHQeKITiH [60].
Jlo Toro >k, aHasi3 mJaHux Global Burden of Disease
(GBD) migTBepmKye, 1110 TpUBaJja CleKa IIiIpuBae
KOMIIeHCaTOPHI CHJIM OpraHi3My, COpUYUHSIE Je-
rifpaTarllito i 3HM)KYE IMyHITET, pOOJISTUU JIIOJUHY
OLTBINT CHPUMHATINBOIO 10 ITIaTOTeHiB [48].

2. KoHKpeTHi MeXaHi3MH KJIIMaTUYHOI TPaHC-
dopmarrii emgnporiecy. 3cyB abioTUUHUX UMHHU-
KiB i€ Ha 6i0JI0TiI0 ITaTOTEHIB Ta IXHi eKOJIOTiuHi
Himri 6esnocepeiHBO. Y TpyIIi ap60oBipycCiB IMigBU-
LIIeHH CepelHb01000B01 TeMIIepaTypH CKOPOUYE
TPUBAJICTh 30BHIIITHHOTO IHKYOAIIHOTO IIepiony
B KoMapiB Aedes aegypti Ta Aedes albopictus [32].
Bipyc HaKOITMYY€eTHCS Y CIMHHUX 3aJ103aX 3HAYHO
IIBU/IITIE, 110 CYTTEBO 301IbIIye KiTBKICTh YCITIII-
HUX aKTiB Ilepefadi feHre, 3ika i YUKYHIYHbSA
[16, 18]. CTocoBHO Qu1aBiBipyCiB, MeXKi ITUPKYIIAILIL
BeKTOPIB rapsguku 3axizgHoro Hily Ta SIITOHCHKOTO
eHIleasiTy IOCTYIIOBO 3MIIYIOTHCI Ha IIiBHIY,
110 JT03BOJISIE PEECTPYBATH CIIOPAHNUHI BUIIAKHA
3aXBOpPIOBaHHS Ha BCe OLIBII IIIBHIYHUX TEPUTO-
pisx [19, 64]. V ipuponHUX 6i0TOIIaxX yce dacTilile
GIKCYIOTH CIIBIIMPKYJIAIIII0 KiTbKOX ITIaTOTeHIB Ta
BUIIAAKK KOIHGQeKINI 3 IHIMMMHU ¢IaBiBipycaMu,
30KpeMma 3 BipycoMm Usutu [22, 47].

[TapasiesIbHO 3MiHa TEMIIEPATYPHOTO PEXKUMY
Ta BOJIOTOCTI 3MIiHIOE MeXKi apeasliB MaIIpiHUX
KoMmapiB Anopheles spp. [1]. 3cyB TepuTOpil e 10-
CATaeThCS TeMIIepaTypHUM OIITUMYM, Ha IIiBHIY,
posiIuproe MeXXi BUDKUBaHHSA MOCKITiB Phlebo-
tomus spp. (1110 3MiHIOE JUHAMIKY JIEUIIIMAaHi03iB)
[20, 21], a HOBI TiAPOJIOTIYHI YMOBU IS IIPiCHO-
BOTHUX MOJIIOCKIB aKTHBI3yIOTh OCEpPENKU IIHC-
TOCOMO3IB [17, 61]. Cepe[ IIPUPOIHO-0CEPETKOBUX
300HO3iB M’IKi 3UMHU Ta aHOMaJIil OIlaf{iB CTUMY-
JIIOIOTH CIlaJIaXy YUCEeJILHOCTI TPU3YHIB — T'0JIOB-
HOTO pesepByapa XaHTaBipyciB, 110 3MiHIOE Kap-
THUHKY 3axBoproBaHocTi Ha ITHC [9, 56].

V cdepi BOGHUX Ta XapIOBUX iHPEKITINU IPOTpi-
Ti MOPCBKI ¥ JIMMaHHI BOAY CTal0Th CIIPUATIUBUM
cepenoBuiieM g Vibrio cholerae (30kpeMa He-
0O1/He-0139 mrTamMiB) Ta iHINTMX DaTOreHHHUX Bi0-
pioHiB [8, 54, 65]. la 6akTepitt (Salmonella spp.,
Campylobacter spp., Shigella spp., mrtamu E. coli
3IaTHI BUKJIMKATH Jiapel0) iCHYITh YiTKi TeMIIe-
PaTypHi IIOPOTH, HicJsI IepeTUHY SIKUX PO3MHO-
JKeHHd B Xapyax i JOBKIJUII HIPUCKOPIOETHCS B pa-
34, BUKJIMKAIOYH JIITHI CIUIECKU CaJIbMOHEL03Y U
museHTepil [2, 13, 36]. 3MiHa TeMIlepaTypHUX pe-
KUMIB CIIpUsi€e 3MII[eHHI0 «3BUYHOI» Ce30HHICTh
poTa- i HOpOBipyciB [27], a TOeMHAHHS BUCOKOI
TeMIIlepaTypHU 3 BOJIOTICTIO € IPSIMHUM YHHHHUKOM
POCTy eHTepOBIpYCHUX HATOJIOTIH (HaIpUKJIag,
XBOPOOH «pPyKa-HOTa-poT» y miTen) [31, 38]. Tum

4acoM y IIpOTPiTOMY BHYTPIIITHEOMY BOJOIIPOBO/II
JikapeHb (+30-42°C 3a JaHUMU HeTaBHIX TOCJIi-
JDKeHb) IePeTBOPIOIOTHCS Ha OIITUMAaJIbHI YMOBU
i Legionella pneumophila, 1110 mmiaBuiirye pusuxk
BHHUKHEHHs BUIIQIKiB 3aXBOPIOBAHHS Ha JIeTio-
HeJIbO3 ITiJT Yac XBHJIb ClIeKH [34, 39, 46].

3. l'ocmiTanbHi pu3uKHU, iHGEKIIHHII KOHTP-
0JIb Ta MeJUYHA JIOricTUKa. AHOMAaJIbHO BHCOKa
TeMIlepaTypa € KpUTUYHOI 3arpo30X0 11d iHdpa-
CTPYKTYPH OXOPOHH 30pPOB’S Ofpasy 3a KiIbKO-
Ma HaIlpsgMaMU, OCKiJIbKM BOHaA 6e3M0cepeHbO
BIUIMBAE Ha >KUTTS Bpa3/INBUX ITalli€eHTIiB, besme-
Ky MeIUKaMeHTIB Ta IIparie3faTHICTh IIepCOHaILy
[3, 59].

BuHUKae caMOBLUIbHE IIOPYILIEHHS IIPOLiecy fe-
3iH}eKIIil: IIBU/IKe BUIIapOBYBaHHS CIIMPTOBMIC-
HUX Ta XJIOPaKTUBHUX PO3UHHIB 3HWIKYE 10Uy
KOHITeHTPAILIII0 I11e [0 3aKiHYeHHS Yacy eKCII03U-
1il. Pa3oMm i3 TeMIiepaTypHOIO CTUMYJIAITIER0 OaKTe-
piasibHUX 6iOILTIBOK Ite BUMarae nepersiny COIIiB
II0[I0 IIPUTOTYBAHHS, TPUBAJIOCTI €KCIIO3UIIii Ta
4aCTOTH BHUKOPHCTAHHS J1e33ac00iB, 0UiKyBaHOI
epeKTHUBHOCTI ix fii [3, 10].

KpiM ToOro, mporpiBaHHs BOAM Y BHYTPILIHIX
Mepexax 110 +30-42°C BUKJIMKAE CTPIMKe pO3MHO-
’KeHHSsI JIeTioHeJI, 0CO6JIMBO Y 3aCTiMHUX 30HAX
BOJIOTIPOBOAY Ta KOHAUITIOHepax [46]. IHdopma-
TUBHUM € aHaJIi3 15-piyHol [fUHaMIKHU JeTioHe-
JIb03Y B ITaJtii, AKUU BUSBUB YiTKY KOPEJIAIIiI0 MK
XBUWISIMU JIITHBOI CITEKH, ITiIBUILIEHHSIM BOJIOTOCTI
Ta POCTOM rocIiiTasnisaliii yepes «XBopo0y Jierio-
HepiB», IIOB’A3aHY i3 CHCTEMaMU 0X0JIO[PKEHHS B
OymuHKax i JikapHax [39].

[To-mpyTe, IPOSIBIIIETHCS TEIIJIOBUU CTPEC Iep-
coHauty. Po6ora B isosmroBanbHUX 313 mpu +28°C BU-
KJIMKae€ IIBUJKY TillepTepMito Ta KOTHITUBHO-MO-
TOpHI mopy1eHHd. e miIBUIIye pU3UK IIOPYIIIEHb
6i06e31Iexy i yac IpoIeAypH 3HIMaHHS KOCTIO-
Ma i 3pocTaHHS 3arpo3u caMoiHQiKyBaHH [3, 59].

[To-TpeTe, BitOyBa€eTHCS 3pUB «X0JIO0BOIO JIaH-
1rorar. ITif 3arpo30r0 TepMojierpaariii OMUHII0Th-
ca BakuHY, IIJIP/IPA TecT-cucTeMU, pepMeHTH
Ta 6i0JI0TiUHI 3pasky, sKi ollepaTUBHI OpuUraau
IIKIIX TpaHCIIOPTYIOTH i3 ocepenkiB iHpekrtil. Ile
BHMarae 060B’sI3KOBOTO IIepexoy Ha BaJIifoBaHi
TEPMOKOHTENHEPHU 3 eJIeKTPOHHUMU peecTpaTo-
pamu TeMmrepaTypu (data loggers) — mpuctpos-
MU, SIKi aBTOMaTUYHO BUMIPIOIOThH Ta 3alIUCYIOTh
IOKa3HUKU 4epe3 3aflaHi MPOMI>KKHU 4acy. Ilicisa
IIOCTaBKHU MO’KHa IIepeBipUTH, UM He OyJI0 IIOpy-
LIeHHS JOIIyCTUMOI0 TeEMIIEPaTyPHOIO PeXKUMY.

4. Mi>xkHapogHUH AOCBijA agamTalii cucreM
OXOPOHM 37I0POB’sa. CBiTOBA IIpaKTHUKAa BiATIOBIfI
Ha KJIiMaTU4YHI BUKJIWUKU PO3BUBAETHCA 3a KiJb-
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OCOBJIMBOCTI ®YHKUIOHYBAHHA CMCTEM ENIAEMIONTIONYHOIO HAMNALY

B YMOBAX 3MIHW KNTIMATY. AHAJ1I3 MDKHAPOHOIO JOCBIAY

KOMa OCHOBHUMH HallpsSiMaMU. 3arajJbHOIPUU-
HSITHUM € BIIPOBA/KeHHS KOHIIEMITil «Ea1He 3/10-
poB’si» (One Health), 1o nepenbadae 06’eqHaHHSA
eIi1eMiOJIOTIYHOr0, €eKOJIOTIYHOT 0, BETEPUHAPHOTO
Ta eHTOMOJIOTIYHOTO MOHITOPHUHTY, 3 IIOCTIHHUM
3aJIy4eHHSIM Ti[pOMeTe0POIOTIUHUX JaHUX JJIS
KOMILIEKCHO]I OIliHKY pU3UKiB [11, 33, 45, 63, 64].

HacTynHHM KOMIIOHEHTOM IPHUCTOCYBaHHS
CHCTEM OXOPOHH 3[I0POB’S, T0 3MiH KJIIiMaTy € po3-
OyZoBa CUCTEM PaHHBLOTO 3acTepekeHHs (EWS)
IIJIIXOM BIIPOBA>KEHHS TEXHOJIOTIN CYIIyTHUKO-
BOT'O MOHITOPHUHIY (TeMIlepaTypa II0BepXHi, oIla-
II1, BeTeTallilHUY iH/IeKc) Ta ajroputmis II1I/Ma-
chine Learning /i mpefUKTUBHOT'0 MO/[e/IF0BAHHS
CriajiaxiB apboOBipyCHUX Ta BOTHUX iHPEKITN [23,
24, 26, 44, 45, 58, 64].

HeBig’emHa moTpeba 11e 3MIiITHEHHS Ka[pOBOTO
noteHItiany (Healthcare Workforce Capacity) ue-
pe3 BKJIIOUEHHS KJIIMaTUYHOr0O KOMIIOHEHTA Ta
6i06e3IIeKu B CIIeKy [0 IporpaM BHIIIIB i CHCTEMU
6esnepepBHOro npodeciiHoro po3BUTKy (BIIP)
JIiKapiB Ta emigemiosioris [7, 12, 37, 50, 51, 55].

[To3uTUBHI pe3y/bTaTH OPUHOCUTH PO3pobOKa
IUIaHIB Iiu 1mmig yac crneku (Heat-Health Action
Plans) Ta iMmieMeHTarlil afaiTUBHUX PEKOMEH-
Al 119 HaceJIeHHs, Jie II0Paju i3 3aXUCTY Bif
TEIUIOBOTO CTPECY IOEMAHYIOTHCS 3 IIPOTHeITiIeMid-
HUMH 00MeKeHHIMH 110710 6e31eKH Bogu. TaKoxK
BOHU PETYJIII0TH IIMTaHHA 3aXUCTY Bifi BEKTOPIiB
Ta JIKBiZanii Miciip iX BUILIOLY ab0 MeTOIUK pe-
TyJIALii urceabHOCTI [5, 23, 43, 59].

5. MO>K/IMBI HAIPAMKH aanTallii HaljioHa/ Ib-
HOI CHCTeMH emifHarIAAy VKpaiHu 10 3MiH KJIi-
mary. Ha Hanry fyMKy, 3a pesyJIibTaTaMU aHaJIi3y
MI>KHapOJHOTO0 JOCBi/ly Ta aKTyaJIbHUX HAYKOBUX
JIOCJIiI>KeHDb 3a I[i€el0 TeMaTHUKOI, 3MiHH HaIlio-
HaJIbHOI CUCTEMHU IPOTHEIIIEMiYHOI TOTOBHOCTI
MO>KHa KOPOTKO BU3HAYHUTH 3a YOTHPMa KJIH0UO-
BUMU HaOpsAMKamH [3, 11, 34, 59].

[Tepiuii HaIPSIMOK II0JISITA€ Y OHOBJIEHI HOP-
MAaTUBHUX JOKYMEHTIB, TOOTO BHECEHHI UiTKUX
MeTeOPOJIOTIUHUX ITI0KA3HUKIB (II0pOroBa TeMile-
paTypa, TpUBAJICTh IIOCYXH) 10 JAep>KaBHUX II0-
PAOKIB Ta IHCTPYKINM 3 MOHITOPHUHIY iHQeKIil,
posiuproroun 3actocyBaHHg HakasiB MO3 Ne 1726
Ta Ne 1742. Ile [03BOJIUTE iHiIliroBaTU IIpodisak-
TUYHI Ta OPOTHEIIIeMiUHI 3aX0H ITle 10 TTOSIBU
IepIInX KIIHIYHUX BUNAAKIB [51]. BusHaueHHs
TIOPOTiB ITUX ITOKAa3HUKIB Mae€ 3/[iliCHIOBAaTHCI da-
XiBIIAIMH, B paMKax Mi>KCeKTOpaJIbHOI B3aeMOZii
Ilep>KaBHUX CJIY>KO, BIAIOBiHO MO0 KOHIIEIIIIii
«EquHe 3mM0poB’si» (One Health).

JpyTuil HaIlpsaM II0JIATa€ B 3MIITHEHH] iIHCTUTY-
IMIMHUX Ta, 0COOJUBO, JTaO0PATOPHUX CIIPOMOXK-

HOCTEeU HaIfiOHAJIbHOI crucTeMU. Heo6XiTHO IIpOBO-
IUTHU po3mmpeHHs [IJIP-cripoMoyKHOCTEN obJ1ac-
Hux [TKIIX 110710 MOJIEKYISIPHOIL TiaTHOCTUKU BU-
IIOBOTO CKJIaay ¥ BipycodpopHOCTI KomapiB (Culex,
Aedes albopictus), a TaKo>K IOBHE OCHAIlleHHSI
OIlepaTUBHUX Pyl epeKTUBHUMU, CTaHapTHU30-
BaHUMH [1aCTKaMH, aBTOHOMHUMU TepMOKOHTeH-
HepaMH 3 laTa-JIoOTTepaMHU JIsl II0JIbOBUX BUI3IIB.
Tako)x HeobxigHa amarTarisa girouux COIIiB, 3a
SIKAMH Jlie MeJUYHUN IIepCOHAaJ, 10 HOBUX TeM-
nepaTypHHUX yMOB IIpari [3]. JlikapHAHe cepefo-
BUIIe IIiJ] Yac XBUJIb CIIEKU CTA€ BPa3jIUBUM, II[0
BHMaAarae oIlepaTUBHOI KOPEKIlil perslaMeHTIB fie-
3iHQeKIIil, 3aXUCTy MeIUUHOIr0 00J1a{HaHHS Bif
baKTepiaTbHUX O610ITIBOK Ta CYBOPOT0 KOHTPOJIIO
6e3mMeKHu Mepe)k BOJOIIOCTaYaHHS ¥ BeHTHUJIAIII]
[T 3aI106iraHHA CliajlaxaM BHYTPIITHbOIIKapHSI-
HUX iHeKI il [39]. He B oCcTaHHIO Yepry, Ba>KJIUBO
3HAaXOJWUTH LIJIIXU 3a0X0YeHHd IIepCoOHaly Ha-
BUaTHUCSI HOBUM HallpsgMaM B po6o0Ti. IHepTHICTB
KaJIpiB MO’Ke OYTH OJHI€I 3 IPUYUH 3aHAATO
TpUBaJIOl, HaBiTh HeB/aJIOl iMIIJIeMeHTallil HOBO-
BBeJleHb V QYHKITIOHYBaHHSA CUCTEMU.

TpeTiM KpOKOM BHCTyIIa€ 0XOpPOHA IIpalii Me-
IUKIB, 3aX0U 3 6i06e3meKu IepcoHasy B Jabopa-
TOPifAX Ta IHPeKIIMHUX JiKapHIX 3 ypaXyBaHHAM
TeMIlepaTypHUX YHHHUKIB. BoHa IIOK/IMKaHa 3a-
XUCTUTHU MEJUYHUM Ta J1abopaTOPHUU I1epCOHA
Bif[ $i310JI0TTUHOTO TEILIIOBOTO CTPECY YV pa3i BUKO-
pHicTaHHA 3ac06iB iHAUBIAYaIBbHOTO 3axuUCTy (313)
Yy BUCOKOTeMIIepaTypHOMY cepemoBHiti [3, 37, 59]
IIUIIXOM PO3POOKH BiJOMUMX perlaMeHTiB /I po-
6otu B 313 mif yac crieku 3 060B’I3KOBUM HOPMY-
BaHHSM 3MiH (HallpuKJIaj, TUITy — He Oliblie 2—-3
TOJWH IIOCIIIb V «OPYLHIi» 30HI IIpX 30BHIIITHIN
TeMIlepaTypi oBiTpa +28°C), BIIPOBa KeHHIAM
OUTHUX OPOTOKOJIIB Ta 06JIaIIITyBAHHIM KiMHAT
BIITIOYMHKY i3 CUCTEMOI OXOJIO[KeHHH [3, 59].

YeTBepTHUM HAIIPSIMOM, Ha SKUU 3BEpPTalOTh
HalMeHIIle yBary, € oHoBJyieHHa COIIiB, To6TO
KOPEKIIisl CTaHAAPTHUX OIepaIfiiHuX IIPOIeAyp
Iesindexirii, WASH-iHppacTpykTypu (Water, Sani-
tation, and Hygiene networks) Ta miITpUMKHU «XO-
JIOJTOBOTO JIAHITIOTa» IIPH KPUTUYHUX TeMIIEpa-
TYPHHUX HaBaHTa’KeHb [3]. /locATHeHHSI METH I10-
T0 HAIIPSIMKY II0JIsITae y po30y/oBi MegUUHOI JI0-
TiCTUKY, afallTOBAHOL 10 HOBUX TeMIlepaTypHUX
peaJtifi Terwrol mopu poky. TyT HaaBa>kKJIMBUM €
6e3IepepBHUY KOHTPOJIb «X0JIOZI0BOTO JIAHITIOTa»
il yac TPaHCIIOPTYBaHHS Ta TPUBAaJIOTO 30epi-
raHHS BaKI[UH, peareHTiB i 6i0JIOTIYHUX 3pa3KiB
[3, 7, 37, 59].

Mi>kHapOoIHUH TOCBi/l pearyBaHHA Ha 3MiHHU
eIrileMioJIOrivHol cUTyallil, IOB’s3aHi 3 KiiMma-
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TUYHUMHU YUHHUKaMH, IT0Ka3ye 110 peopraHisa-
IIisI CUCTeMU IIPOTHEIeMiuHOI TOTOBHOCTI Mae
OXOILTIOBAaTH HOPMATHUBHO-IIPABOBI, IHCTUTYITiNHI
Ta CyTO OIlepalliiiHi acrekTH [3, 63, 66]. Jluie
KOMILJIEKCHE BUPIIIeHHT MUTAaHHS AaCTh 3MOTY
IOCATHYTH IPUHHSATINBUX pe3yIbTaTiB. IHTerpo-
BaHUU emijIeMioJIOTiYHUN HAaIJISAM € MiIX0I0M 10
opraHisaril CUCTeMH TPOMAaJiCbKOTO 3/10POB’4,
IKUU Iepenbadae IOeTHAHHS TaHUX elieMio-
JIOTIYHOTO, J1ab0paTOPHOTO, EHTOMOJIOTIYHOTO Ta
TiJpOMEeTEeO0pPOJIOTIYHOTO MOHITOPUHTY JJIS CBOE-
YaCHOTO BUSABJIEHHS Ta OIiHIOBaHHA iHQeKITii-
HUX PU3UKIB. /IOIIIJIBHUM € IIOCTYIIOBUU PO3BUTOK
CHCTeM PaHHBOTIO IIOIIepe/PKEHHS Ta pearyBaHHS,
SIKi BpaXOBYIOTH TiIpOMETEOPOJIOTiuHi, EHTOMOJIO-
TiyHi Ta emigemiosioriuHi gaHi [11, 45].

CBO€YaCHUM MOHITOPUHT a0i0TUYHUX YNHHU-
KiB JI03BOJIsIE 6AYUTH 3arposy IIe [0 TOro, SIK Ia-
TOTEH HOTPAIIUTH Y JIIOACHKY HOIIYJISAIIIIO.

BHCHOBKH

V3arajibHIOI0UM pe3yJbTaTU IIPOBeeHOT0 aHa-
JIi3y Ta OIIHKY Cy4aCHUX MI>KHapPOIHUX ITiIXO/IB
JTo MiHIMi3aIlil KJIiMaTO-3a/JIe;KHUX eITiIeMioJIoTid-
HUX PU3UKIB, MO)KHa COOPMYJIFOBATH HiJ[CYMKOBI
BHCHOBKHU 1110710 TpaHCcPopMarliii emizeMigHOTO
IpolIiecy Ta HallioOHaJbHOI CUCTEMU 6iobe3neKu
B YKpaiHi:

1. Bucoka IBUIKICTE Ta iIHTEHCU(IKaIlis IIpo-
1eciB apuausarii IliBgHg VKpalHU Ta IOCTYIIOBUHA
3CyB KJIIMaTHUYHHUX 30H Ta i30TepM y IiBHIYHO-
3axXifHOMY HaAOpPSIMKY € BaKJIUBUMHU QaKTopa-
MH Ta BaKeJIIMU 3aIlyCKy TpaHchopMariii errize-
MIOJIOTIYHUX JIQHITIOTiB. BOHU CTBOPIOIOTH HOBI
BUKJIUKH JJI1 CUCTeMU 6i0/10TiuHOI 6e311eKH BCiel
Llep>KaBH.

2. Ilig BILIMBOM CHEeKH TPUBAJIICTH 30BHIII-
HBOTO IHKyOaIiHOro Iepiony iHQeKIinHUX Ia-
TOTEHIiB CyTTEBO CKOPOUYEThCA. e IIPHUCKOPIOE
HaKOIIMYeHHs BipyCiB y Tijli IepeHOCHUKIB Ta
HiBUIIYE IXHI0 BEKTOPHY KOMIIETEHTHICTh. CU-
Tyallisl YCKIaZHIOETHCSI 3aKpillJIeHHSIM 1 Ilepesu-
MmiByero Aedes albopictus Ta iHITINUX iHBa3iMHUX
BUJIB BEeKTOpPiB Ha TepUTOpil VKpalHH, a TaKkoX
PO3IIMpPEHHSIM apeaty U eHJeMi3alli€ro rapgauku
3axigHoro Hisy B IfeHTpaJbHUX Ta MiBHIYHUX
006JIacTaX.

3. IIportecu exoJiorivHOI TpaHchopMaliii Ma-
JIUX BOJOWM IIPU3BOJATH 10 $OpMyBaHHS HOBO-
0 eKOTHUIly — 3aCTilfHOI BOJOWMU, 3 BUCOKOIO
KOHIIEHTPAITI€I0 OPTaHIYHUX PEIITOK, IKi CTal0Th
ocepeKaMU [jIs1 BUILIOLY KoMapiB poxy Culex, Ta
BPaxOBYIOUH IIBITIHHS BOJOMM, IIOTEHITITHOI MOX-
JIMBOCTI )T MacOBOI'0 PO3MHOXKeHHs Vibrio spp.

Ile muTaHHS IIOKH 10 MaJIOAOCIIiHKeHOo. Bucoka
TeMIlepaTypa HOBITpsS CTUMYJIIOE€ PO3SMHOKEeHHS
faKTepiaJIbHUX €HTepOIIaTOTeHIB y MOBKI/LIL Ta
Xap4Y0BUX HNPOJYKTaX, & M’IKi 3MMU IIO0BXXYIOTh
Ce30HHICTh aKTUBHOCTI TPU3YHIB 1 KIIIIB — pe-
3epByapiB Ta IepeHOCHHUKIB 6aKTepiaJbHUX Ta
BIpYCHUX 300HO3HUX IHQEKIIIH.

4. V s3akyjaiax 0OXOpPOHU 30POB’S CIIeKa CTU-
MYJIIOE YTBOPeHHS OaKTepiaJbHUX 0iOILTiBOK,
IIPUCKOPIOE leTpafiariito fe3iHpeKTaHTIB i cupusie
pocty Legionella pneumophila B Mepe>kax BOZ0IIOC-
TauaHHA. TpuBasa po6oTa B 313 BUKIHUKaEe Tell-
JIOBUU CTPEC Y MEIMUHOTO ITIepCOHAy, IHTEHCUB-
HICTB SIKOTO 3aJIE’KUTh Bif| IHAUBITyaJIbHUX Xa-
PAKTEPUCTHK CIIPUHMHATINUBOCTI OpraHisMy /10 BU-
COKHX TeMIlepaTyp. [[iIBHUIIlyeTbCSI TaKOXK PU3UK
KPUTHUUYHUX ITOMMJIOK ITiff Yac 3HIMaHHS 3aXUC-
HOTO KOCTIOMa. I ofHOYacHO BUHUKAE IIpobiiemMa
YCKJIaTHeHHSI MEUYHOI JIOTICTUKHU Yepes3 3arpo3u
IOPYILIEHHS «XO0JIOLOBOr0 JiaHIrora» st MIBII i
IIaTHOCTUYHUX PeareHTiB, OCOOJIMBO aKTyaJIbHe
Ile IUTaHHS, 3BUYalHO, Y TeIJIMU Ce30H POKY.

5. /l1d CUCTEMH eIliIeMioJIOTiYHOr0 HaTJISaLy
VKpaiHU NDpaKTHUHe 3HaUYeHHS Mae He CTiIbKU
abCoJTIOTHE ITIBUII[EHHS CepPeHBOI TEMITEPaTyPH,
CKIJIbKM 3MiHa TpPUBaJIOCTI IIepiofiB, IPOTATOM
SIKUX OJJHOYACHO BUHUKAIOTh COPUATINUBI YMOBHU
JUISI PO3SBUTKY IIEPEHOCHUKIB, IIUPKYJIALIil 30y IHU-
KiB Ta IOpYIIIeHH po60TH II0JILOBUX i J1abopaTop-
HUX IIIPO3ALTiB.

6. Heob6XimHUUM MOHITOPUHT QYHKITIOHYBaH-
HS CUCTEeMH elIliIeMiOoJIOTIYHOT0 HaIJISIy UISIXOM
iMITeMeHTAITil KOHITeIITil «EIrHe 3710poB’si». BHe-
CeHHs MeTeO0pPOoJIOTIUHUX QaKTOpIB /10 lep>KaBHUX
HopsAKiB MOHITOpUHTY iHQeKIin (Hakasu MO3
Ne 1726, No 1742), moCHUJIeHHS CIIPOMO>KHOCTEN
IUIP-miarHocTukY [TKIIX 1110710 BEKTOPIB, 3a6e3Iie-
YeHH$ HaJ[IMHOTO TEPMOKOHTPOJIIO IIPH TPAHCIIOP-
TyBaHHI 3pasKiB Ta CHCTeMaTHUYHE OHOBJIEHHS
COIIiB BIiAIIOBIAHO 0 HOBUX KJIIMaTUUYHUX YMOB
(HopMyBaHHS TpUBaJIoCTi 3MiH y 313 1if dac crre-
KU Ta 3allpoBa/pKeHHs IIPOTOKOJIB TifpaTtarii i
0XOJIO/IKEHHS IIepCOHAIY).
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CURRENT CONCEPTS IN THE DIAGNOSIS AND TREATMENT
OF GASTRO-OESOPHAGEAL REFLUX DISEASE
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OBJECTIVE. To summarise the current scientific evidence regarding up-to-date approaches to the diagnosis,
phenotyping and treatment of gastro-oesophageal reflux disease, taking into account modern principles
of personalised medicine.

MATERIALS AND METHODS. A narrative review was conducted of the current scientific literature and
international clinical guidelines on the diagnosis and treatment of GERD. The literature search was con-
ducted in the PubMed/MEDLINE, Scopus, Web of Science Core Collection and Google Scholar databases.
The analysis included clinical guidelines, consensus documents, systematic reviews, meta-analyses and
original studies, using comparative, analytical and summarising approaches.

RESULTS. Current concepts in the diagnosis of GERD were analysed, in particular the role of endoscopic
and functional investigative methods (ambulatory pH monitoring, pH-impedance monitoring, manometry)
in confirming pathological reflux and determining the mechanisms underlying symptom development.
Particular attention is paid to the current phenotyping of the disease, distinguishing between erosive reflux
disease, non-erosive reflux disease, reflux hypersensitivity and functional heartburn. Current approaches to
the treatment of GERD are described, including lifestyle modification, optimisation of proton pump inhibitor
therapy, the use of potassium-competitive acid secretion blockers, alginates and interventional treatment
methods. The need for an individualised choice of therapeutic strategy, depending on the disease phenotype,
the mechanism underlying symptom onset and the presence of complications, is highlighted.

CONCLUSIONS. The current management of patients with gastro-oesophageal reflux disease is based on a
shift from a symptom-oriented model to a personalised, phenotype-oriented approach. Objective verifica-
tion of pathological reflux and identification of the mechanisms underlying symptom development are key
to selecting effective treatment, improving disease control and enhancing patients’ quality of life.

KEYWORDS: gastro-oesophageal reflux disease, GERD, diagnosis, phenotyping, pH-impedance monitoring,
proton pump inhibitors.

CYYACHI KOHITEIIIIIT AIATHOCTHKU TA JIKYBAHHSA
IT'ACTPOE3O®ATI'EAJIBHOI PE®JIIOKCHOI XBOPOBH

YepHeub T.10.,
Kyuep C.B.,

Pyna M.M.,
BepewyariHa H.4.,
xuneak B.I".

TepHONINbCbKNIA HaLiOHaNbHWI
MEeANYHWIA YHIBEpCUTET

imeHi .91, Top6a4yeBCbKOTO
MiHicTepcTBO 0XOPOHM
300poB’a YKpaiHu,

M. TepHoninb, Ykpaina

META. Y3aranbHuTu cy4acHi HayKoBi AaHi LWOA0 aKTyanbHWUX MiAX0AiB [0 AiarHOCTUKK, (DEHOTUMYBAHHS
Ta NiKyBaHHA racTpoe3odyareanbHoi peIIOKCHOT XBOPOOM 3 ypaxyBaHHAM Cy4acHUX NPUHLKMIB Nepco-
Hani3o0BaHOi MeANLNHN.

MATEPIAJNIN TA METOLIW. MpoBeaeHO HapaTUBHUI OFNAA Cy4aCHOi HAyKOBOT NiTepaTypu Ta MXKHApPOAHNX
KNiHIYHUX PEKOMEHAALIA, NPUCBAYEHUX MUTAHHAM [iarHOCTUKM 1 NikyBaHHA TEPX. Molwwyk nitepatypHux
Kepen 3pincHioBany B 6a3ax aaHux PubMed/MEDLINE, Scopus, Web of Science Core Collection Ta
Google Scholar. AHani3 BKMtYaB KNiHiYHI HACTAHOBM, KOHCEHCYCHI AOKYMEHTW, CUCTEMATUYHI Ornaau,
MeTaaHanisau Ta OpuriHanbHi AOCNIAKEHHS i3 3aCTOCYBAHHAM NOPIBHANLHOIO, aHANITUYHOrO Ta y3aranb-
HIOBASIbHOTO MiAXOMiB.

PE3YJIbTATI. MpoaHanizoBaHo cyyacHi KoHuenuii giarHoctukn MEPX, 30kpema posib eHAOCKOMIYHUX Ta
(PyHKLIOHANbHUX METOAIB AOCMIAXKEHHA (am6ynaTtopHoro pH-MOHITOPMHTY, pH-iMnefaHcHOro MOHiTo-
PUHTY, MaHOMETPIT) y NiATBEPAKEHHI NAaTONOMYHOr0 PedhnoKCy Ta BU3HAYEHHI MexaHi3MiB (DOpMYBaHHS
cumnTomiB. Oco6nuBy yBary npuaineHo cyv4acHomy (PEHOTUMYBAHHIO 3aXBOPHOBAHHA 3 BULINIEHHAM
epOo3NBHOI PeddsItOKCHOT XBOPO6YU, HEEPO3NBHOT PedITKCHOT XBOPO6U, PeddSTIOKCHOI FinepyYyTAnBOCTI Ta
(yHKLiOHaNbHOI neyii. OxapakTepu3oBaHo Cy4acHi Niaxoam Lo nikysaHHA TEPX, BKnto4atoun moandikadio
€noco6y XMTTA, ONTUMI3aLito Tepanii iHri6iTopaMu NPOTOHHOT NOMMU, 3aCTOCYBAHHSA Kanii-KOHKYPEHTHUX
610KaTOPIB KNCNOTHOT CEKpeLii, anriHaTiB Ta iHTePBEHLiINHNUX METOLiB NiKyBaHHA. BU3Ha4eHO HEOOXiAHICTb
iHAMBiAyanizoBaHoro BMOOPY TepaneBTUYHOI CTPATErii 3aNeXHO Bif (PeHOTUNY 3aXBOPIOBAHHS, MEXaHI3MY
BUHUKHEHHS CUMNTOMIB | HAABHOCTI YCKNAAHEHb.

BWUCHOBKMW. Cy4acHe BeAeHHA nauieHTiB i3 racTpoe3odhareanbHOK peddtoKCHOK XBOPOBOK FPYHTYETHCA
Ha nepexofi Bia CUMNTOM-OPiEHTOBAHOI MOAENI 0 NePCOHaNi30BaHOro PeHOTUN-0PIEHTOBAHOO NiAX0Y.
06’ekTBHA Bepudikauif NaTonoriyHoro pedoyIloKey Ta BUSHAYEHHS MeXaHi3MiB )OpPMyBaHHA CUMNTOMIB
€ K/t040BMMUN Ans BUOGOPY epeKTUBHOI Tepanii, NOKPALLEHHA KOHTPOJI0 3aXBOPIOBAHHA Ta AKOCTI XUTTH
navieHTiB.

KJNTHO40BI CNOBA: ractpoezogpareansHa pegokcHa xpopoba, lEPX, piarHoctuka, oeHoTunyBaHHs, pH-
iMneaaHcHUIA MOHITOPUHT, IHIIGITOPYU NPOTOHHOI MOMIN.

© Chernets T.Yu., Kucher S.V., Ruda M.M., Vereshchahina N.Ya., Dzhyvak V.H., 2026
© Yeprens T.10., Kyuep C.B., Pyma M.M., Bepemjarina H.4., /I>xuBak B.T., 2026
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INTRODUCTION

Gastroesophageal reflux disease (GERD) is one
of the most common diseases of the upper digestive
tract and remains a pressing problem in modern
gastroenterology due to its high prevalence, chro-
nic course, variety of clinical manifestations, and
significant impact on the quality of life of patients
[1]. The disease is characterized by the develop-
ment of symptoms or complications associated
with the pathological reflux of gastric contents into
the esophagus. The most typical manifestations of
GERD are heartburn and regurgitation, but their
presence does not always allow for a reliable diag-
nosis, since similar symptoms can be observed in
other diseases of the esophagus, its motor disor-
ders and functional disorders [2, 3].

In recent years, the concept of GERD diagnosis
has undergone significant changes. While previous-
ly the clinical decision was mainly based on the
assessment of characteristic symptoms and the
response to empirical therapy with proton pump
inhibitors (PPIs), the modern approach involves a
more differentiated assessment using methods of
objective verification of pathological reflux. En-
doscopic examination and functional diagnostic
methods, in particular ambulatory pH-monitoring
and pH-impedance study, are of great importance,
which allow to assess the quantitative and quali-
tative characteristics of reflux, acid exposure, fre-
quency of episodes and the relationship between
reflux events and the occurrence of symptoms
[4-6].

The development of functional diagnostics con-
tributed to the formation of a modern understanding
of the heterogeneity of GERD and the identification
of individual clinical phenotypes of the disease
[7]. It has become possible to more clearly distin-
guish between erosive reflux disease, non-erosive
reflux disease, reflux hypersensitivity and func-
tional heartburn [8]. An important aspect is that
the absence of endoscopic signs of damage to the
esophageal mucosa does not exclude the presence
of pathological gastroesophageal reflux, since a sig-
nificant proportion of patients have a non-erosive
form of the disease.

The change in the diagnostic paradigm has di-
rectly affected the principles of GERD treatment.
Proton pump inhibitors remain the mainstay of
drug therapy in patients with proven acid-depen-
dent manifestations of the disease and erosive
esophagitis. At the same time, the persistence of
symptoms on the background of adequate PPI the-
rapy does not always indicate insufficient inhibi-
tion of acid production or the presence of truly re-

fractory GERD. In some patients, the persistence of
symptoms may be associated with non-acid reflux,
increased sensitivity of the esophagus, impaired
gut-brain communication, or functional disorders,
which requires clarification of the mechanisms of
their occurrence before changing the therapeutic
strategy [9, 10].

The current approach to the management of
patients with symptoms of gastroesophageal reflux
disease is based on the transition from a universal
acid-suppressive model to a personalized strategy
that involves determining the phenotype of the
disease, objective assessment of the mechanisms
of symptom formation and the choice of treatment
according to the data obtained. The combination
of modern diagnostic methods, optimization of
drug therapy, lifestyle modification and, if indi-
cated, interventional methods is a key direction
for improving the results of treatment of patients
with GERD.

Objective. The objective of this article is to ana-
lyze modern ideas about the diagnosis and treat-
ment of gastroesophageal reflux disease.

MATERIALS AND METHODS

A narrative review of the current scientific lite-
rature and international clinical guidelines on the
diagnosis, phenotyping, and treatment of gastro-
esophageal reflux disease was conducted. The lite-
rature search was conducted in the electronic da-
tabases PubMed/MEDLINE, Scopus, Web of Science
Core Collection, and Google Scholar. The analysis
included mainly publications from 2020-2025.

The search strategy involved the use of key-
words and their combinations: «gastroesophageal
reflux disease», «GERD», «diagnosis», «ambula-
tory reflux monitoring», «pH monitoring», «pH-
impedance monitoring», «Lyon Consensus», «non-
erosive reflux disease», «reflux hypersensitivity»,
«functional heartburn», «proton pump inhibitors»,
«potassium-competitive acid blockers», «refrac-
tory GERD», «personalized treatment», «antireflux
surgery».

The review included international consensus
documents and clinical guidelines, systematic re-
views, meta-analyses, randomized controlled trials,
and the most clinically relevant original works.
The methodological basis of the analysis was the
principles of systematization, comparison, and syn-
thesis of current evidence.

The main attention was paid to modern crite-
ria for objective verification of GERD, the role of
endoscopic and functional research methods, in
particular outpatient reflux monitoring, differen-
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tiation of the main clinical phenotypes of the disea-
se (erosive and non-erosive reflux disease, reflux
hypersensitivity, functional heartburn), as well as
modern approaches to drug and interventional
treatment, including the management of patients
with persistent symptoms on therapy.

The work is in the nature of a narrative litera-
ture review and is based on the analysis of pre-
viously published scientific data and international
clinical guidelines, without involving patients, con-
ducting diagnostic or therapeutic interventions,
and collecting personal data; approval of the local
ethics committee was not required.

RESULTS AND DISCUSSION

Modern diagnostics of gastroesophageal reflux
disease is based on a comprehensive assessment of
clinical manifestations, structural changes in the
esophageal mucosa and the results of functional
research methods. In recent years, a significant
transformation of the diagnostic paradigm has oc-
curred from a predominantly symptom-oriented
approach, which provided for establishing a diag-
nosis based on typical symptoms and empirical
response to proton pump inhibitors (PPIs), to a
model of objective verification of pathological re-
flux with the determination of a specific mecha-
nism of symptom formation. This approach is due
to the significant clinical heterogeneity of GERD
and the need to differentiate patients with proven
pathological reflux from individuals with reflux-
associated symptoms without objective signs of
the disease. The current concept considers GERD
as a spectrum of reflux-associated conditions, in-
cluding erosive reflux disease, non-erosive reflux
disease (NERD), and distinct categories in patients
with GERD-like symptoms, reflux hypersensitivity,
and functional heartburn. The distinction between
these conditions is of fundamental importance, as
they are characterized by different pathophysiolo-
gical mechanisms and require different therapeu-
tic strategies [11, 12].

Clinical evaluation remains the first step in the
diagnostic algorithm for suspected GERD. The most
typical manifestations of the disease are heart-
burn and regurgitation, which are traditionally
considered the most characteristic symptoms of
gastroesophageal reflux. Heartburn is defined
as a burning sensation behind the sternum that
may worsen after eating, in the supine position,
or with increased intra-abdominal pressure, while
regurgitation is characterized by the involuntary
return of gastric or gastroesophageal contents to-
wards the oropharynx [13, 14]. At the same time,

modern studies demonstrate that the presence of
typical symptoms is not an absolute confirmation
of the diagnosis, since similar manifestations can
be observed in other diseases of the esophagus,
its motility disorders, and functional disorders.
The diagnosis of patients with extraesophageal
manifestations, including chronic cough, hoarse-
ness, a feeling of a lump in the throat, sleep distur-
bances, or chest discomfort, remains particularly
challenging, as a causal relationship between these
symptoms and gastroesophageal reflux cannot al-
ways be confirmed based on clinical findings alone
[15].

An important component of the initial patient
evaluation is the identification of alarm symptoms
that indicate the need for endoscopic examina-
tion to exclude organic pathology [16]. Such signs
include dysphagia, odynophagia, gastrointestinal
bleeding, iron deficiency anemia, unintentional
weight loss, recurrent vomiting, and new onset
of symptoms in older patients [17]. The presence
of these manifestations may indicate a compli-
cated course of GERD with the development of
severe esophagitis, peptic strictures, or Barrett’s
esophagus, but also requires the exclusion of other
pathological conditions of the upper digestive
tract, including neoplastic processes. Therefore,
alarm symptoms are not so much diagnostic signs
of GERD as markers for the need for an in-depth
examination [18].

Esophagogastroduodenoscopy remains the main
method for assessing structural changes in sus-
pected GERD and is important for detecting com-
plicated forms of the disease [19, 20]. Endoscopic
examination allows determining the presence of
erosive esophagitis, assessing the degree of muco-
sal damage according to the Los Angeles classifica-
tion, detecting peptic strictures, hiatal hernia, and
performing a biopsy in case of suspected Barrett’s
esophagus or alternative diseases, in particular
eosinophilic esophagitis [20, 21]. Of particular im-
portance are severe endoscopic manifestations —
Los Angeles grade C/D esophagitis, which, accord-
ing to modern diagnostic criteria, are considered
convincing evidence of the presence of GERD. At
the same time, a normal endoscopic picture does
not exclude the disease, since a significant propor-
tion of patients have a non-erosive form of GERD,
in which symptoms occur in the absence of visible
mucosal damage.

Modern treatment of gastroesophageal reflux
disease is based on the principles of personali-
zed medicine and involves choosing a therapeu-
tic strategy according to the clinical phenotype of
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the disease, the presence of objectively confirmed
pathological reflux, the severity of symptoms, the
risk of complications and the impact of the disease
on the patient’s quality of life [22]. In contrast to
the traditional model, in which the main task of
treatment was considered to be the maximum sup-
pression of acid secretion, the modern approach
involves the assessment of the entire spectrum
of pathophysiological mechanisms, including im-
paired antireflux barrier function, esophageal mo-
tor disorders, increased visceral sensitivity and
impaired gut-brain interaction. That is why effec-
tive treatment of GERD is now considered not only
as acidity control, but as a comprehensive strategy
aimed at eliminating the specific mechanism of
symptom formation in each patient [23, 24].

Treatment should be guided by the clinical phe-
notype of GERD. Patients with erosive esophagi-
tis, especially severe esophagitis, are most likely
to respond to acid-suppressive therapy, whereas
patients with nonerosive disease, reflux hyper-
sensitivity, or functional heartburn may have limi-
ted efficacy with acid-suppressive therapy alone.
Therefore, before continuing to escalate therapy,
it is important to determine whether symptoms
are due to persistent pathological reflux, impaired
esophageal sensory function, or functional mecha-
nisms [25, 26].

Lifestyle modification remains an important
component of comprehensive treatment for GERD,
but current guidelines emphasize the need for
an individualized approach and avoidance of un-
necessary restrictions. The most convincing evi-
dence of effectiveness is obtained for weight loss
in patients with overweight or obesity, since an
increase in abdominal fat contributes to increased
intra-abdominal pressure, impaired lower esopha-
geal sphincter function, and an increase in the
frequency of reflux episodes [27, 28]. In patients
with nocturnal symptoms, it is advisable to avoid
eating immediately before bedtime and to elevate
the head of the bed, which may reduce exposure of
the esophagus to acidic contents in a horizontal po-
sition [29, 30]. At the same time, current evidence
does not support a universal elimination diet for
all patients with GERD, since food triggers have
significant individual variability. The exclusion of
individual foods should be based on a proven as-
sociation between their consumption and the onset
of symptoms [31, 32].

Proton pump inhibitors (PPIs) remain the main-
stay of drug therapy for GERD due to their high
efficacy in reducing acid exposure, healing erosive
esophagitis, and controlling typical acid-related

symptoms [33, 34]. The most pronounced thera-
peutic effect of PPIs is observed in patients with
documented erosive esophagitis and pathological
acid reflux. At the same time, the current concept
involves the rational use of PPIs with regular eva-
luation of the indications for continued treatment.
Long-term maintenance therapy should be pre-
scribed primarily for patients with a high risk of
relapse or development of complications, including
severe esophagitis, Barrett’s esophagus, or recur-
rent symptoms after discontinuation of therapy
[35-37]. In patients without complicated disease,
it is important to find the minimum effective dose
of the drug that provides symptom control. This
approach avoids unjustified prolonged use of acid-
suppressive therapy and is in line with the modern
concept of step-down and deprescribing strate-
gies.

Insufficient response to PPI therapy is one of the
most challenging clinical situations in the manage-
ment of patients with suspected GERD. It is impor-
tant to emphasize that the persistence of symptoms
on treatment does not always indicate the presence
of truly refractory GERD. Before changing thera-
peutic tactics, it is necessary to assess the patient’s
compliance with treatment, the correct timing of
drug administration, the adequacy of the dose to
the clinical situation, and to exclude alternative
causes of symptoms. Optimization of PPI therapy
includes taking the drug 30-60 minutes before
meals, adjusting the dosage regimen, and, if neces-
sary, switching to another representative of the
group [38, 39]. Further increased acid suppression
without confirmation of the mechanism of symp-
toms is often of no clinical benefit, especially in
patients with normal acid exposure and functional
disorders of the esophagus.

A separate direction of development of modern
pharmacotherapy of GERD is the use of potassium-
competitive acid blockers (P-CAB), in particular
vonoprazan [40, 41]. Unlike PPIs, which require ac-
tivation of the secretory tubules of parietal cells in
an acidic environment, P-CABs provide more rapid
and stable inhibition of acid secretion by blocking
the potassium-dependent stage of H*/K*-ATPase.
Clinical studies demonstrate the effectiveness of
vonoprazan in the treatment of erosive esophagitis,
including severe forms of the disease, as well as its
potential advantage in some patients with insuffi-
cient response to traditional acid-suppressive the-
rapy [42]. At the same time, the final determination
of the place of P-CAB in the long-term management
of patients with GERD requires further studies on
safety and optimal strategies of use [43].
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In patients with persistent symptoms despite
optimized PPI therapy, the current algorithm in-
volves re-evaluating the diagnosis using functional
imaging. pH- impedance monitoring allows us
to determine whether the symptoms are due to
pathological reflux, mild or non-acid reflux events,
reflux hypersensitivity, or functional mechanisms.
This approach is of fundamental importance, since
a significant proportion of patients with so-called
PPI-refractory GERD do not actually have active
pathological reflux, and further increase in acid
suppression in such cases is of little benefit [44,
45]. Alginates are an important adjunctive therapy
for symptomatic GERD, especially in patients with
postprandial symptoms and regurgitation. Their
mechanism of action is to form a physical barrier
(«raft») on the surface of gastric contents, which
reduces gastroesophageal reflux and limits acid
contact with the esophageal mucosa [46, 47].

Interventional treatments are considered in
patients with documented GERD who are not ade-
quately controlled by medical therapy, and in cases
where there are anatomical factors that support
pathological reflux [48]. The main indications for
considering surgical treatment are large hiatal her-
nias, severe erosive esophagitis, regurgitation that
is not adequately controlled by medical therapy,
and the patient’s desire to avoid long-term use of
acid-suppressive drugs if the mechanism of the
disease is confirmed. Importantly, the success of
antireflux interventions depends largely on proper
patient selection, as surgery should not be con-
sidered in cases where symptoms are not related
to pathological reflux. Laparoscopic antireflux
surgery (most commonly Nissen fundoplication
or modified versions) remains the most widely
studied surgical treatment for GERD [49, 50]. Its
primary goal is to restore the antireflux barrier by
correcting the hiatal hernia and enhancing lower
esophageal sphincter function. In carefully selected
patients, surgery can provide long-term control of
typical symptoms, reduce the frequency of regur-
gitation, and reduce the need for drug therapy.
However, potential limitations include the risk of
postoperative dysphagia, gas-bloat syndrome, and
the need for careful preoperative functional assess-
ment, including manometry and reflux monitoring
[51, 52].

Current minimally invasive alternatives include
magnetic sphincter augmentation (MSA) and endo-
scopic treatments, such as transoral incisionless
fundoplication (TIF) [53-56]. MSA involves the use
of a magnetic device to enhance closure of the
lower esophageal sphincter while maintaining the

physiological passage of food and regurgitation. TIF
aims to endoscopically create a valve mechanism
at the gastroesophageal junction. These methods
have shown promising results in selected patients,
but their use requires confirmation of long-term
efficacy and clear selection criteria.

A special place in modern therapy of GERD is
occupied by the assessment of the patient’s quali-
ty of life and the impact of symptoms on daily ac-
tivities [57, 58]. Although objective parameters of
reflux are of key importance for establishing the
diagnosis, the clinical effectiveness of treatment is
determined not only by the normalization of acid
exposure, but also by achieving symptom control
and improving the functional status of the patient.
That is why the modern model of patient manage-
ment involves regular reassessment of therapeutic
response and adaptation of treatment depending on
changes in the clinical situation. Thus, modern the-
rapy of gastroesophageal reflux disease is moving
from a universal acid-suppressive strategy to an
individualized model that takes into account the
phenotype of the disease, the mechanism of symp-
tom formation, the presence of complications and
the characteristics of a particular patient. Effective
management of GERD today is based on a combina-
tion of lifestyle modification, optimized pharmaco-
therapy, the use of new classes of acid-suppressive
drugs, functional diagnostics in difficult cases and
interventional methods in patients with confirmed
pathological reflux [59]. Such a personalized ap-
proach allows to increase the effectiveness of treat-
ment, avoid unjustified escalation of therapy and
ensure long-term control of symptoms with an
improvement in the quality of life of patients.

CONCLUSIONS

Modern approaches to the management of pa-
tients with gastroesophageal reflux disease are
based on the transition from a symptom-oriented
model to a personalized phenotype-oriented stra-
tegy, which involves objective verification of patho-
logical reflux and identification of the mechanisms
of symptom formation. The combination of endo-
scopic methods, ambulatory pH monitoring, pH im-
pedance study and manometry allows for a more
accurate differentiation of erosive and non-erosive
GERD, reflux hypersensitivity and functional heart-
burn, which is of fundamental importance for the
choice of therapeutic tactics. Treatment of GERD
should be individualized and include lifestyle mo-
dification, rational use of proton pump inhibitors,
the use of new acid-suppressive drugs, in particu-
lar potassium-competitive acid-secretion blockers,
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as well as interventional methods in patients with
confirmed pathological reflux. In cases of persis-
tent symptoms, a re-evaluation of the diagnosis is
necessary, taking into account the possibility of re-
flux hypersensitivity or functional disorders, since
further escalation of acid suppression is not always
effective. Thus, the current strategy for treating
GERD is aimed not only at controlling acid expo-
sure, but also at eliminating specific pathophysi-
ological mechanisms of the disease and improving
the quality of life of patients.
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BiHHMUBKNIA HaUioHaNbHUIA
MeAWNYHNIA yHiBEpCUTET

im. M.1. Munporosa,

M. BiHHMUS, YKpaina

OIJIsA A JIITEPATVPH

BpogxeHa piacpparmanbHa rpuxa (BAI) y Litel € TAXKOK BPOAXKEHOK NaTonorieto, nepedir akoi Bu-
3HA4Ya€eTbCA He NNLLE HAsABHICTIO AeDeKTy Aiadhparmu, a i CTyneHeM fiereHeBoi rinonnasii, nepcucTytoyoi
NereHeBOi rinepTeHsii Ta cynyTHiX BPOMKEHUX aHomaniin. He3apaxato4n Ha pO3BUTOK NpeHaTanbHoi jiar-
HOCTWKM, HEOHATA/bHOI iHTEHCUBHOT Tepanii Ta Cy4acHUX XipypriYHMX TEXHOJONINA, NiKyBaHHA HOBOHAPO-
IDKEHNX i3 THKKUMK dhopmamu BT 3anuwwaeTbcs CknagHum, a onTUManbHi nigxoan Ao NPporHo3yBaHHA
Ta BU6OPY NiKyBanbHOI TAKTUKN NMPOAOBXYIOTb YLOCKOHaNOBaTUCA.

META. CuctemaTtn3dyBaTtit Ta KpUTUYHO NpOaHani3ysatyt cy4acHi AaHi L0A0 eTionorii, naToreHesy, Aiar-
HOCTMKM, NiKYBaHHA Ta NPOTrHO3Y BPOKEHOI AiachparManbHOi Fpuxi y JiTel Ha OCHOBI MPUHLMNIB 0-
Ka30BOi MeJNLNHN.

MATEPIAJIN TA METOZIW. MpoBeeHO CUCTEMATUHHNI NOLLYK, KOHTEHT-aHasi3, AeCKPUNTUBHMIA Ta NOPiB-
HANbHUIA aHani3 cy4acHoi HayKoBOT NliTepaTypy, CUCTEMATUYHUX OTNAAIB, MeTaaHani3is, 6araToLeHTPOBMX
KNiHIYHUX BOCRIAXKEHb, MDKHAPOAHUX peKoMeHAaLili Ta KOHCEHCYCHUX [OKyMeHTiB wono BAI. Mowyk
BUKOHyBanu B 6a3ax gaHux PubMed/MEDLINE, Scopus, Web of Science Ta Google Scholar. o aHanisy
BKJIKOYaNU nyo6nikauii, NpucBAYeHi naToreHe3y, NpeHaTanbHili i NOCTHATANbHINA 4iarHOCTULi, IHTEHCUBHIN
Tepanii, XipyprivHoMy NikyBaHHI Ta NPOrHo3yBaHHto nepebiry BLI; Ha nepBuHHOMY eTani npoaHaniaoBaHo
noxag 90 mxepen.

PE3VYNIbTATW. BcTaHOBNEHO, WO OCHOBHUMMW NPOrHOCTUYHUMMI YUHHUKaMK npu BAT € cTyniHb nereHesoi
rinonnasii, TAXKICTb NereHeBoi rinepTeHsii, po3mip aedekTy Aiadparmu, BHYTPILLHbOTPYAHE PO3TALLYBAHHS
neYiHKN Ta HassBHICTb CYNyTHIX BPOMKEHNX aHOManiii. CyyacHa npeHaTanbHa AiarHoCTMKa FPYHTYETbCS Ha
yNbTPa3BYKOBOMY AOCNiMKeHHi 3 ouinkoto LHR Ta O/E LHR, gonosHeHomy MPT nnoga Ans BU3HA4YeHHS
00’eMy nereHb i aHaTOMiYHUX 0co6nnBOCTER. OCHOBHUM MPUHLIMNOM MOCTHATANIbHOMO BEMIEHHA € «Sta-
bilization before operation»: paHHs iHTy6auis, WanHa BEHTUNALIN, JeKOMMPECis LWyHKa, KOPeKLis nereHeBoi
rinepTeHsii Ta, 3a NOKa3aHHAMM, 3aCTOCYBAHHSA BUCOKOYACTOTHOI BEHTUNIALT, iHranauinHoro okcuay a3orty
1 ECMO. OnepaTuBHY KOPEKLit0 BUKOHYIOTb NiCNs JOCATHEHHS KapaiopecnipaTopHoi cTabinbHOCTI. Y cTa-
6iNbHMX NALiEHTIB MOX/MBE 3aCTOCYBAHHA TOPAKOCKOMIYHNX i NanapoCcKoniYHUX MeTOLUK, TOAI AK BUGIp
Cnocoby niacTuKN BU3HA4YAETLCA PO3MIPOM AeIeKTY Ta HAABHICTIO BNACHMX TKAHWH. [lepcnekTuBHUMU
Hanpsmamu 3anuwaiTbes FETO, yaoCKOHaNeHH ManoiHBa3WBHUX TEXHOMOTIA, 6i0CYyMICHUX maTepianis
i NepcoHani3oBaHux nigxoAis Ao NiKyBaHHA.

BWUCHOBKW. Cy4acHe nikyBaHHs BPOMXKEHOI AiadyparmanbHOi rpuki y AiTeit NOBUMHHO 6a3yBaTuCs Ha
KOMMIEKCHOMY MYNbTUANCUUMAIHAPHOMY MiAX0Ai 3 PaHHbOW MpPeHaTaNbHOK AiarHOCTUKO, OLiHKOW0
MPOrHo3y Ta cTabinisalietd HOBOHAPOIKEHOr0 1O BUKOHAHHSA XipypriYHOi KopekLii. [ToefHaHHS Cy4acHUX
MeTO[iB iHTEHCUBHOT Tepanii, ManoinBa3ueHoi Xipyprii, ECMO Ta cenekTmBHoro 3actocyBaHHs FETO po3-
LUNPIOE MOXUBOCTI NiKyBaHHA THXXKMX chopm BT, MogansLui focnigKeHHs HeoOXiaHi 4119 YA0CKOHANEHHS
MPOTrHOCTUYHNX MOAeNell, CTaHAapTU3aLii noKasaHb A0 (heTanbHMX i eKCTPAKOPNOPaNIbHIUX TEXHOJONIN Ta
MOKPALLEHHA BigAaneHnx pe3ynbraTiB NikyBaHHS.

KJNTHO40BI CNOBA: BpoagxeHa giagpparmansHa rpuxa, 4itn, auxanbHa HeOCTATHICTb, OrNAj] JiTeparypu,
J1ereHeBa rinonnasis, 1ereHeBsa rinepTeH3is, NpeHatanbHa JiarHocTnka, XipypridHe siikyBaHHA.

MODERN APPROACHES TO THE DIAGNOSIS AND TREATMENT
OF CONGENITAL DIAPHRAGMATIC HERNIA IN CHILDREN:

Konoplitskyi V.S.,
Korobko Yu.Ye.,
Sasiuk A.l.,
Lukiianets O.0.,
Mykhalchuk T.I.,
Dymchyna Yu.A.

National Pirogov Memorial
Medical University,
Vinnytsia, Ukraine

A LITERATURE REVIEW

Congenital diaphragmatic hernia (CDH) in children is a severe congenital disorder whose clinical course
is determined not only by the presence of a diaphragmatic defect but also by the degree of pulmonary
hypoplasia, persistent pulmonary hypertension, and associated congenital anomalies. Despite advances
in prenatal diagnosis, neonatal intensive care, and modern surgical technologies, the management of
neonates with severe forms of CDH remains challenging, and optimal approaches to prognostic assess-
ment and treatment selection continue to evolve.

O0BJECTIVE. To systematize and critically analyze current evidence regarding the etiology, pathogenesis,
diagnosis, treatment, and prognosis of congenital diaphragmatic hernia in children based on the principles
of evidence-based medicine.

MATERIALS AND METHODS. A systematic search, content analysis, descriptive analysis, and comparative
analysis of current scientific literature, systematic reviews, meta-analyses, multicenter clinical studies,
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international guidelines, and consensus documents on CDH were performed. The search was conducted in the PubMed/MEDLINE, Scopus,
Web of Science, and Google Scholar databases. Publications addressing the pathogenesis, prenatal and postnatal diagnosis, intensive
care, surgical treatment, and prognostic assessment of GDH were included in the analysis; more than 90 sources were reviewed at the
initial stage.

RESULTS. The main prognostic factors in CDH were found to include the degree of pulmonary hypoplasia, severity of pulmonary hyper-
tension, size of the diaphragmatic defect, intrathoracic liver position, and presence of associated congenital anomalies. Current prenatal
diagnosis is based on ultrasonography with assessment of the lung-to-head ratio (LHR) and observed-to-expected LHR (O/E LHR),
supplemented by fetal magnetic resonance imaging (MRI) to determine lung volume and anatomical characteristics. The fundamental
principle of postnatal management is «stabilization before operation,» including early intubation, gentle ventilation, gastric decompres-
sion, management of pulmonary hypertension, and, when indicated, high-frequency ventilation, inhaled nitric oxide, and extracorporeal
membrane oxygenation (ECMOQ). Surgical repair is performed after cardiorespiratory stabilization has been achieved. Thoracoscopic and
laparoscopic techniques may be used in stable patients, whereas the choice of repair technique is determined by the size of the defect
and the availability of native diaphragmatic tissue. Promising areas of development include fetoscopic endoluminal tracheal occlusion
(FETO), advances in minimally invasive technologies, biocompatible materials, and personalized treatment approaches.

CONCLUSIONS. Current management of congenital diaphragmatic hernia in children should be based on a comprehensive multidisciplinary
approach involving early prenatal diagnosis, prognostic assessment, and stabilization of the neonate prior to surgical repair. The combina-
tion of modern intensive care strategies, minimally invasive surgery, ECMO, and selective use of FETO expands the therapeutic options
for severe forms of CDH. Further research is needed to refine prognostic models, standardize indications for fetal and extracorporeal
therapies, and improve long-term treatment outcomes.

KEYWORDS: congenital diaphragmatic hernia, children, respiratory failure, literature review, pulmonary hypoplasia, persistent pulmonary

hypertension, prenatal diagnosis, surgical treatment.

BCTVII

Jia¢pparmasbHi IprXKi y AiTed € ofHiero 3 Hall-
CKJIQTHIIITNX IaTOJIOTiN y HeOHAaTaJNbHIN Ta TUTH-
uiit Xipyprii. IX KIiHiuHe 3HaAYeHHS BUSHAYAETHCS
He JIUIIle aHATOMIUYHUM JleGeKTOM fiadpparMu, a u
PO3BUTKOM JIereHeBO] TilloIuiasii, IepcucTyvoi
JIETeHEeBOI TilepTeHsil Ta IHIIUX THKKUX QYHKITIO-
HaJIbHUX IOPYIIEHb, 10 GOPMYIOTHCSI BHYTPIIII-
HBbOYTPOOHO BHACJIOK IIEPEMII[eHHSI OpraHiB
YyepeBHOI IOPOKHUHU [0 TPYAHOL KIIiTKH [1-4].

HesBa)karouu Ha 3HaAUHHUM IIpOIpec y IIpeHa-
TaJIbHIU [[IarHOCTHITi, HEOHAaTa/IbHIN IHTEeHCUBHIMN
Teparil Ta JUTI4iil Xipyprii, JiKyBaHHS AiTeH i3
BPOZKEHOI0 liapparMaIbHOI0 IPIHKER0 3a/IAIIAETh-
¢ cktagHuM. [TokpaleHHsS MeTOiB Bidyasrisartii,
QJITOPUTMIB cTabiTi3arlii HOBOHAPOKeHUX, a Ta-
KO>K BIIPOBa/PKEHHS BUCOKOYaCTOTHOI BEHTHJIAIIIL
JlereHb, IHTaIAiiHOro0 OKCHUAy asory, ECMO Ta
deTasTbHUX BTPY4YaHb ITIIBUIIIN ePEKTUBHICTh
JIIKyBaHHS. BoTHOYAC IIPOrHO3 1 HaJjaJIl 3aJIe’KUTh
BIJT CTyTIeHd JIeT€HEBO] rironiasii, TSHKKOCTI J1ere-
HeBOI rinepTeHsii, posMmipy fedekrty miadpparmu,
CYIIyTHIX BaJl PO3BUTKY Ta MO>KJIMBOCTEU CIIeIlia-
JIiI30BaHOTO IIeHTPy. YacToTa BpozyKeHol giappar-
MaJIbHOI TPYKI CTAaHOBUTH OJIM3BKO 2—3 BUMAJIKIB
Ha 10 000 xuBOoHapo/KeHUX. Haltuacrimie 3ycTpi-
4arThCs JiBO6IUHI rproki boxaneka, To/i IK TpU-
’Ki MopraHsbi, IleHTpasbHi Ta AB06OIYHI 1edpeKTH €
3HaYHO pimmumMu. MarKe y ITOJIOBUHU ITAITi€HTIB
I1aTOJIOTiS TTOENHYETHCS 3 IHIITMMH BPOIyKeHUMU
BaJlaMH ab0 TeHeTUYHUMU CHHIPOMAaMH, 1110 CYT-
TEBO IIOTipIITye IPorHos [3-11].

Cy4dacHi KJIiHIYHI peKoMeH/Ia1lii meperdadarThb
BUKOHAHHS OIIePaTUBHOr0 BTPYYaHHS ITiCJIs JI0-

CATHEHHSI MaKCUMaJIbHO MO>KJIMBOI KapAiopecrri-
paTopHoi cTabinisariii HOBOHapOIYKEHOTO, a He B
YPreHTHOMY IOPSAKY IIic/Is HapomKeHHA. Takui
IIIXIT TO3BOJISIE 3HU3UTHU IIepHOIIepalliiHuU pU-
3UK, OTHAK IOTpPeOye UiTKOI OIiHKU TOTOBHOCTI
TralfieHTa Ji0 XipypriuHoro JjikyBaHH4 [7, 9, 12].

MeTta — cucTeMaTH3yBaTH Ta KPUTHUYHO IIPO-
aHaJIi3yBaTHU Cy4YacHI JaHi 00 eTioJIoril, IIaTo-
reHe3y, TiarTHOCTUKHY, JIIKyBaHHS Ta IIPOrHO3Y BPO-
JDKeHOl fiadparMaabHOL IPHoKi v IiTel Ha OCHOBI
IIPUHIIUIIIB JOKa30B0I MeIUIIMHU.

MATEPIAJIN TA METOJAU

MarTepiasoM IOC/TiPKeHHS CTaJIH Cy4acHI Hay-
KOBI ITy6JIiKariii, CHiCTeMaTHUYHI OIJISIU, MeTaaHa-
JIi3H, pe3yabTaTH 6araToleHTPOBUX JOCTiKEeHb,
MDKHapOJAHI KIIiHIYHI peKoMeH/aIllil Ta KOHCeH-
CYCHI JOKYMEHTH I1107{0 BPOA KeHOI fiapparmaib-
Hol rpwxKi (BAD) y miTei.

[IpoBeieHO CHUCTEMAaTUYHUY NOITYK, KOHTEHT-
aHaJIi3, JeCKPUIITUBHUN Ta MOPIBHAJIBPHUU aHa-
JIi3 JiTepaTypHUX JpKepeJ i3 6a3 gaHux PubMed/
MEDLINE, Scopus, Web of Science Ta Google Scho-
lar. [TepeBary HajlaBasIu poboTaMm ocTaHHIxX 10-15
POKiB, a TakoX QyHJaMeHTaJIbHUM JI0CIiPKeH-
HSIM, 1110 BUSHAYWJIN CyYacHi HiIXOH [0 IaTore-
He3y Ta JiikyBaHHA B/IT.

ITomyxk 37ifiICHIOBAIH 3@ KJIFOUOBUMU TepMiHa-
MU: «BpOJKeHa fiadpparMaibHa rproka» (congeni-
tal diaphragmatic hernia), «siereHeBa rimorwiasis»
(pulmonary hypoplasia), «1ereHeBa TinnepTeH3isg»
(pulmonary hypertension), «litpeHaTasIbHa [{iarHOC-
TuKa» (prenatal diagnosis), «lung-to-head ratio»,
«ECMO», «FETO», «TOpaKOCKOIIiYHe JIiKyBaHHS»
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(thoracoscopic repair) Ta «HeoHaTa/IbHA IHTEHCHB-
Ha Teparisi» (neonatal intensive care).

Jlo aHaUTi3y BKJIIOYAIU CUCTEMAaTUYHI OTJIANH,
MeTaaHaJIi3y, paHA0Mi30BaHi Ta 6araTOIleHTPO-
Bl KJIIHIYHI ZOCTiIpKeHHS, a TaKOXK Mi>KHapOIHI
peKoMeHIaIii o0 AiarHOCTHUKY, JIKYBaHHSA Ta
nporHo3yBaHH4 B/IT. BUKIItoUaIu II0OAMHOKI KJTi-
HIYHI BUNIaJKY, Ay6Ib0BaHi My6JIiKariii Ta poboTH,
1110 He BiJIIIOBiTa/I TeMAaTHUIIl JOCTi>KeHHS.

PE3VJIBTATHU TA IX OBTOBOPEHHSA

[Ipo6sreMam eTioJIOrii, ITaTOTeHe3y, AiarHOCTH-
KW, JIIKyBaHHS Ta IIPOTHO3YBaHHSA BPO/KEHOI /ia-
¢dparmasnbHOI rproki (B/AT) mpuUcBsAYeHO YHCIeHHI
eKCIIepUMeHTaIbHI U KJIiHIUHI foctimKeHH. He-
3Ba’KalUM Ha PO3BUTOK IIpeHaTaJIbHOI [iaTHOC-
TUKH, HEOHATaJIbHOI IHTeHCUBHOI Tepartii Ta au-
TsA40]1 Xipyprii, BAT' 3auIlIaeThCa OfHi€0 3 Hal-
TSDKUYUX BPOIPKEHUX MaToJIoTiv. CyyacHI IpUH-
ITUIIA BeJleHHs ITallieHTiB IIpeJCTaBJeH] y peKo-
meHarrissx CDH EURO Consortium, ELSO Ta gaHux
Congenital Diaphragmatic Hernia Study Group [6,
10, 18, 21].

OCHOBHHUMH HaOpsMaMHU Cy4aCHUX [OCJIiJI-
JKeHb € BUBUEHHSI eMOpioreHe3y, MOJIEKYJISIPHO-
reHeTUUYHUX MeXaHi3sMiB po3BUTKY B/ Ta ¢ax-
TOpPiB, 1[0 BU3HAYAIOTh CTYIIIHb JIETeHEBOI Tilo-
m1asii. BcTaHOBJIEHO IIPOBIHY POJIb IIOPYIIEHb
bopMyBaHHA ILIEBPOIIEPUTOHEATEHUX CTPYKTYP
1 TeHeTUYHUX 3MiH y IIaTOTeHe3i 3aXBOPIOBaHHIA
[1-4].

BaykyiBe 3Ha4eHHSI Ma€ IIpeHaTalbHa J[iarHoC-
THKa, 1110 6a3yeThCSI Ha MMOENHAHHI YIbTPa3BYKO-
BOT'0O JTOCJI/IKeHHS Ta MarHiTHO-pe30HaHCHOI TO-
morpadil miIozra 3 OIIHKOI 00’€My JIeT€Hb, I0-
JIO’KeHHS IIeYiHKHM Ta IoKasHuKa lung-to-head
ratio (LHR), KU1 € Ba>KJIMBUM HPOTHOCTUYHUM
KpHUTepieM BIDKUBAHOCTI HOBOHAPO/DKEHUX i3 BT
[8,9, 11, 15, 24].

Cy4acHi JOCIIipKeHHs HiATBEPI KYIOTh Ilepe-
Bard BiZITepMiHOBaHOTO OIIEPATUBHOTO JIIKYBaHHS
micg cTabisizallii KapaiopecTipaTOPHOTO CTaHYy.
BogHOUac mpooBKyeThCS BUBUeHHS poJii ECMO,
($eToCKOIIIYHOI eH/I0IF0MIHaJIBLHOI OKJII03il Tpaxel
(FETO) Ta MaJI0iHBa3UBHUX XipypPTrivHUX METOUK
[17,19-21].

ITonpu 3HaYHUM 06CAT HAayKOBUX NaHUX, 3a-
JIMIIAIOTHCS JUCKYCIMHUMU KpUTepii Bigbopy A
FETO, mokazanHd 0 ECMO, oniTUMaJsIbHI TEpMiHHA
orrepariii Ta ¢aKTOPHU JOBrOCTPOKOBOIO IIPOTHOS3Y.
HepnocraTHe y3araJbHeHHS MI>KHapOJHUX PeKO-
MeH/Iallill y BiTUYU3HSHIN JiTepaTypi 06Merxye
BIOPOBA/KEHHS JOKAa30BUX HiXOMIB y KIIHIUHY
IpaKTUKy [12, 18, 21, 25].

Heob6xigHicTh cHUcTeMaTH3allii CydaCHUX Hay-
KOBUX JIaHUX I MIP>KHapOAHOTO IOCBiAy 1100 Aiar-
HOCTHUKH, JIIKYyBaHHS Ta NporHo3yBaHHA B/T y
IiTel cTasia INAIPYHTSAM U1 IPOBEeHHS IIHOTO
JOCJTiKeHHS.

JiadparmMa € 0OCHOBHUM JUXaJIbHUM M’SI30M,
SIKHUI PO3ME’KOBYE IPYAHY ¥ UepeBHY IIOPOKHU-
HH, 3a6e3I1euye BEeHTUJIAIIIIO0 JIeTeHb, ITiITPUMaH-
HS BHYTPIIIHbOYEPEeBHOI'O THCKY Ta BEHO3HeE II0-
BepHEHHS. [i pO3BUTOK BiZl6yBaeThCs ITEPEBasKHO
y 4-10 Tr>KHI BHYTPIIHEOYTPOOHOTO Iepiofy 3a
y4acTI IOIepevyHOol IeperopofKy, IJIEBPOIIepH-
TOHeaJIbHUX MeMOpaH, 0pcaJIbHOI OPIKI CTpaBo-
XO0Jly Ta Mi0o6J1aCTiB IIIMMHUX COMITIB. [TopyIiieHHS
ix B3aeMoyIii a60 HEIIOBHE 3aKPUTTS IIJIEBPOIIEPU-
TOHeaJIbHUX KaHaJIiB IIPU3BOJATE 10 POPMyBaHHSI
BPOPKEHUX AiadpparMaabHUX IPIDK Pi3HOI JI0Ka-
Jisarii [1, 5, 23, 26].

OCHOBHUMM 30HAMU BUHUKHEHHS J1eQEKTIB €
TPUKYTHUK boxzaneka, TPUKYTHUK Jlappes (Mop-
raHbi) Ta IleHTpaJbHa CYX0KWIbHA YaCTHUHA Jlia-
¢parmu. Jlokastisartiga ¥ posMipu fedpeKTy BU3Ha-
4arlTh KIIHIYHUU nepebir i Bubip xipyprigaoi
TaKTUKU. YV HOBOHApPO/KeHUX JiapparmMa Mae
OYHKITIOHAIbHY HE3PLIICTB, 1110 IIPOSIBIIIETHCS He-
IOCTaTHBHO [UepeHItiallielo M’ I30BUX BOJIOKOH,
He3aBepIIleHUM PO3BUTKOM iHHepBallil Ta BacKy-
JIApU3ariii, SHM)KYI04HU 11 KOMIIeHCaTOPHI MOX-
JIMBOCTI IIPH TilIOKCii Ta TSOKKUX PeCIipaTOpHUX
nopyieHHIx (puc. 1) [2, 6, 9, 16, 18].

BpomxeHna miapparmanbHa rpuka (BAI) BU-
HUKa€e BHACJIIOK HOPYIIeHHS eMOpioHaJIbHOTO
PO3BUTKY Aiadpparmy, 110 IIPU3BOIUTH /10 IIepe-
MillleHHs OpraHiB UepeBHOIL IIOPOKHUHU Y TPYLHY
KJIITKY Ta IOPYIIIeHHS POCTYy U 03piBaHHA JIETE€Hb.
[TaToreHe3 3aXBOPIOBaHHSA Mae 6araTopakTOPHUN
XapaxkTep i BKJIIOUa€e TeHeTUYHI, MOJIEKYJISIPHI Ta
KJIITHHHI MeXaHi3MU. Ba>KJIUBY POJIb BiflirparoTh
TpaHCKpUNIiNHI pakTopu GATA4, ZFPM2 (FOG2),
WT1 Ta curHanbHi nuraxu TGF-B, Wnt/B-catenin
i Notch, AKi peryyro0Th PO3BUTOK AiadparMu, Mio-
TeHe3 i peMofieIl0BaHHS TKaHUH. [[opyIlIeHHS IX
dyHKIIi1 cripuse GopMyBaHHIO epeKTiB Aiadpar-
MU Ta MO’Ke TI0EHYBATHUCS 3 IHIITMMU BPO/yKeHU-
MU a”HoMaJtigaMmu [1, 5, 12, 26, 27].

KirrouoBUMU JTaHKaMH IaTOTeHe3y € IIOPYIIeH-
Hd aHTioreHesy, Mmirparii MioreHHUX KJIITHH i
CTPYKTYPH I03aKJIITUHHOTO MaTPUKCY, 110 3HU-
JKye MIIHICTE fiadparmu. /lofaTKOBE 3HAUYEHHS
MarTb reHU NR2F2 Ta FREM2, 3asy4eHi 0 Mop-
¢doreHesa miapparmManabHOI IJIACTUHKU. [lepeMi-
IIIeHHS OPTraHiB y TPYAHY KJITKY CIIPUYMHSE BTO-
PUHHI 3MiHU — KOMIIPECIIO JIeTeHb, TOPYIIIeHHSI
PO3BUTKY OPOHXia/lbHOTO ZlepeBa, 3MeHIIeHHS
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1. HopmanbHun 2. MNopylueHHA 3. Oedekr 4. MepemiweHHsA 5. Komnpecisa
PO3BUTOK dopmyBaHHA Aiadpparmn opraHiB YepeBHOI Ta NopylueHHsA
Aiapparmun Aiadpparmun (4acTiwe 3agHbO- NOPOXKHUHWN PO3BUTKY
(4-7 TmkpeHb 60KoBUIT — B rPYAHY KNiTKy nereHb
recrauii) nisopyu)

Jlerens

Cepue

Jiadpparma
MeviHka

KnweyHnk

6. JlereHesa rinonnasis
3MeHLLEHHS KiNbKOCTi GPOHXiB, aNbBEON Ta CYAUH —> 3HWXKEHHSA MacK NereHb

7. PeMopenioBaHHA NNereHeBux CyauH
MoToBLIEHHA CTIHOK apTepii, M'A30Ba rinepTpodis, 3MeHLWeHHA NPOCBITY CYAWH

8. MNepcucryioua nereHesa rinepreHsis
MiaBuMLIEHHS NereHeBoro CyaAUHHOIO ONopy —> NEPeBaHTAXEHHA NPaBuX BiaAiNis cepus

4

()
cB

BMCOKMIA PU3UK NETANbHOCTI

9. KniHiyHi Hacnigku y HOBOHapoOKeHOro
[lnxanbHa HeOCTaTHICTb, MNOKCis, aunAao3, notpeba B iIHTEHCUBHIi Tepanii,

Puc. 1. EMOpioreHes Ta rmaToreHes BpO/pKeHOI fiapparMaabHOI TPk

KUTBKOCTI a7TbBEO0JI Ta PEMOJIEIFOBAHHS CYIUH Ma-
JIOTO KOJIa KpoB00biry. CaMe BUpPa’KeHiCTh JIereHe-
BOI TinoIuiasii Ta JiereHeBol TinepTeH3ii BU3Havae
TSDKKICTb epe6iry, pesy/IbTaTH JIIKyBaHHS Ta BU-
JKUBaHICTh HOBOHapomKkeHux i3 BAT [1, 5, 8, 12].
Jia¢pparmasbHi IprXKi y AiTed € ofgHiero 3 Hall-
CKJIQTHIIITUX IaTOJIOTiN y HeOHAaTaJNbHIN Ta TUTH-
yiif Xipyprii. Ix kTiHiuHe 3HaYEHHS BUSHAYAETHLCSA
He JIUIIle aHATOMIUYHUM JeGeKTOM fiadpparMmu, a m
PO3BUTKOM JIereHeBO] TiloIuiasii, IepcucTyvoi

JIeTeHEBOI rimepTeHsii Ta IHIMUX THKKUX QYHK-
[[iOHaJILHUX IIOPYIIeHb, 1110 POPMYIOTHCSI BHYT-
PIIHEOYTPOOHO BHACIIOK IepeMIillleHHS Opra-
HiB 4epeBHOI IIOPOKHUHU 10 TPYAHOIL KJIITKU [1-4,
10, 22].

HesBa)karouu Ha 3HAYHUU IPOTpec y IIpeHa-
TaJIbHIN IiarHOCTHITI, HeOHAaTaJIbHIN IHTEeHCUBHIHN
Teparil Ta JUTAYii Xipyprii, JiKyBaHHS AiTel i3
BPOIPKEHOI0 JiadpparMaabHOI0 TPIDKE0 3aJIHIia-
€ThCA CKIagHUM. [ToKpallleHHS MeTO/IiB Bi3yaslisa-
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1Iii, aJIropUTMIB cTabisi3arii HOBOHapO/PKeHUX, a
TaKO0>K BIIPOBa/KEHHS BUCOKOYaCTOTHOI BEHTUJIA-
11il JIeTeHb, IHTaJIAIIHHOr0 OKcuAay azoTy, ECMO Ta
deTasbHUX BTPy4YaHb IIiIBUIITAIN epeKTUBHICTh
JIIKyBaHH4. BoffHOUaC IPOTHO3 1 HaZaJIi 3aJIe)KUTh
BIJl CTyIIeHs JIeTeHeBOI TilloIuIasii, TSYKKOCTI Jiere-
HeBOI TinepTeHsii, po3Mipy medeKTy miapparmy,
CYIIYTHIX BaJi PO3BUTKY Ta MO>KJIMBOCTEHN CIIellia-
JII30BaHOTO IIeHTPy. YacToTa BpopKeHoI riadppar-
MaJIbHOI TPHKi CTAaHOBUTH OJIM3BKO 2—-3 BUIIAKIB
Ha 10 000 >xuBOHapo/pKeHUX. Hattuacriiie 3ycTpi-
4ar0ThCA JIiBOOIUHI IproKi boxaieka, ToAi IK Ipuy-
’Ki Moprassbl, IleHTpaJbHi Ta ABOOIUHI 1edeKTHU €
3HAYHO pimmmmu. Marke y IIOJIOBUHU I1AIli€HTIB
aTOJIOTiS TIOEHYETHCA 3 IHIITUMU BPOIYKEHUMU
BajlaM¥ ab0 TeHeTUYHUMU CHHIPOMAaMH, 110 CYT-
TEBO MOTIipIITye IporHos [3, 5-11, 20].

CyuJacHi KJIiHIYHI peKoOMeH/allil repeadadarTb
BHUKOHAaHHS 0IIepaTUBHOI'0 BTPY4YaHHS IIiC/IA 0-
CATHEHHS MaKCUMaJIbHO MOJKJIMBOI Kapziopectti-
paTopHOi cTabizizalriii HOBOHAPOAYKEHOTO, a HE B
YPreHTHOMY HOPSIAKY Mic/sl HapomKeHHs. Takuii
HiXif M03BOJIAE SHU3UTH HePUOIIepalliitHU pU-
31K, OTHAK IT0TPebye UiTKOI OITIHKK TOTOBHOCTI I1a-
IieHTa [0 XipypriuHoro JikyBaHHA [7, 9, 12, 29].

CBoeyacHa iarHOCTHKA JiapparMaJlbHUX TPHK
Mae BaKJIMBe 3HaUeHHS JJIs1 BUOOPY TaKTUKU Be-
IleHHSI BaTiTHOCTI, MICITd PO3PO>KEeHHS Ta Opra-
Hi3alii crerianaisoBaHoi JoroMoru. OCHOBHUM
MeTOZ0M IIpeHaTaJIbHOI TiarHOCTUKU B/T € yIbT-
PasBYKOBe [OCIIPKEHHS, sIKe [03BOJIIE BUIBUTH
IepeMillleHHs OpraHiB yepeBHOI IIOPOKHUHU Y
TPYAHY KJITKY, 3MII[eHHS cepiid Ta AedeKT mia-
dparmu. /Ijig OIiHKHU TSPKKOCTI BUKOPHUCTOBYIOTh
rmokasHuku LHR i O/E LHR, a Tak0K BU3HA4YaI0Th
TI0JIOKEHHS ITIeYiHKY Ta 06’eM JleTeHeBOl TKaHWUHHU.
3a moTpebu L0JaTKOBO 3aCTOCOBYIOTH MAarHiTHO-
pesoHaHCHY ToMOrpadir IIofa A1 YTOUHEHHS
00’eMy JIeTeHb 1 jioKasti3arrii repekxry [8, 12, 28].

[Ticsist HapoIpKeHHd KJIIHIYHI IIPOIBU BU3HAa-
4alThCSI CTYIIeHEM JIeTeHeBOl rimoIrviasii ta Jie-
reHeBOl rimepTeHsii ¥ HalyacTillle BKINYAKTh
TOCTPY AUXaJbHY HEIOCTAaTHICTh, TaXilTHOE, IIi-
aHo3, ocjabyleHHS OUXaHHS Ha 00Ili ypakeHHs
Ta YOBHOHNOMIOHUU >KUBIT. /liarHO3 HiATBEPIKY-
I0Th peHTreHorpadiero opraHis IpyHOI KJIIiTKH, a
3a HEOOXITHOCTI JOIIOBHIOITh YJIbTPa3BYKOBUM
IOCTiKeHHSIM, exoKapgiorpadiero, KT a6o MPT.
Exokappaiorpadis € KJII0UOBOK VIS OIiHKHU JIeTe-
HeBOI rinepTeHsii, QyHKIII cepiid Ta CYyIIyTHIX Baj
[6, 8, 28].

3 oIy Ha 4acTe IoegHaHHA B/L 3 iHImMu
BPOIPKEHUMHU aHOMAaJIiIMU HeOoOXi[He KOMILIEK-
CHe 00CTe)KeHHH ITaIlieHTiB. [loemHaHHA IIpeHa-

TaJIbHUX 1 IOCTHATAJIbHUX METOIB Bi3yasisarii
3abesneuye paHHIO Bepudikariiro maToJIorii, Orjis-
Ky il TSDKKOCTI Ta ONTHUMI3allio JiKyBaJbHOI TaK-
TUKH [8, 12, 28].

[Tica BCTaHOBJIEHHS iarHO3y BPO/KEHOI fria-
¢$parmanbHOI rprKi (BAI) 0CHOBHUM 3aBIaHHAM
€ crabimi3alrisa Kap/IiopecipaToOpHOTO CTaHy HOBO-
HapoPKEHOTO, a He HeraliHe ollepaTHBHE BTPY-
vyaHHA. CydyacHa KOHIIeIIlid «stabilization before
operation» Iepegbavyae BUKOHAHHS Omepartii Ju-
1I1e TIiCJIS TOCATHEHHS pecIlipaTOpHOL Ta reMoIu-
HaMiuHoi cTabitbHOCTI. O/Ipasy micisg HapoIKeH-
HS YHUKAIOTh BEHTHJIALIL yepe3 JUIEBY MacKy,
IPOBOAATH PAaHHIO IHTY0AaIlit0 Tpaxel, KOHTPOJIbO-
BaHy IITYyYHY BEHTUIAIIO JIETeHb 1 IeKOMIIPECito
LITyHKa Ha30- abo oporacTpajJbHUM 30HZ0M [8,
12,13, 28].

PecriipaTopHa IIiATpUMKa IPYHTY€eThCS HA IIPUH-
IUIAaX «IIaJHOI BEHTUJIAIII» 3 06MeKeHHSIM THC-
Ky Ha BIUXY Ta IIPOoQiTaKTUKOK 6apoTpaBMU. 3a
HeI0CTaTHHO1 epeKTUBHOCTI TpaJgUIiiHOI BeH-
THJIALIL 3aCTOCOBYHOTh BUCOKOUACTOTHY OCITUJIS-
TOPHY BEHTHWJIALII0. [HTeHCUBHA Teparris TaKoX
BKJIIOYA€ KOPEeKIlito TeMOAMHaMIUHUX [IOPYIIIEHb,
JIIKyBaHH$ JIeT€HEeBOl TillepTeHsil, 3aCTOCyBaHHSA
IHTaJAIIIMHOTO OKCHU/LY a30Ty, a IIPU pedpaKTepHilt
rinmokceMii — eKCTpaKopIopaabHOI MeEMOpPaHHOI
okcureHarii (EKMO) [8, 12, 28].

OmnepaTUBHE JIIKyBaHHS IIPOBOJATH ITiCIISA CTabi-
Jli3anii OKcureHartil, reMOZUHAaMIKH Ta 3MeHIIIeH-
HS OPOSIBIB JiereHeBOo] rinepTeH3sii. Takuit migxiz
3HIDKYE PUSUK IIiC/S0IIePalliiHUX YCKIaHEeHb 1
HOKpalllye BUYKUBAHICTh, a eQeKTUBHICTD JIKY-
BaHHS 3HAYHOI0 MipOI0 3aJIeKUTH Bifl IKOCTI I1epe-
IoIlepallifiHol iHTeHCUBHOI Teparil [8, 12, 28].

XipypriuHa KopeKIlig Bpo/yKeHol fiadpparMmasis-
HoI rprki (B/IT') € 0CHOBHUM METO/IOM JIIKYBaHHS,
OJTHaK OIlepaIlifo BUKOHYIOTh JIHIIIe ITicJIs CTabii-
3aIrii KapZiopecIipaTOpHOro CTaHy HOBOHAPOKe-
HOTO. MeT010 BTpy4YaHHS € IOBEPHEHHS OpPraHiB
4epeBHOI IIOPOKHUHU B aHATOMIYHE II0JI0’KEHHS
Ta BiTHOBJIEHHS ITiTiCHOCTI Aia¢pparmu. O6csr orre-
parii BU3HauaeThCs JI0OKaIi3aljiero i poaMipaMu
IedekTy, CTylleHeM 3MillleHHS OpraHiB Ta 3arajb-
HHM CTaHOM IIalfieHTa [6, 8, 12, 28].

TpaguIifiHo 3aCTOCOBYIOTH BiIKPUTI JOCTYIIN
3 IUIACTUKOIO IeQeKTy: IIPU HEBEJTUKUX AedeKTax
BUKOHYIOTH IIepBUHHE YIIIMBaHHS BJJaCHUMU TKa-
HUHAaMHU, a IPU BeJINKUX BUKOPUCTOBYIOTH CHHTE-
THUYHI ab0 6ios0TiuHi iMITaHTaTH. Y CTablIbHUX
HalieHTIiB JlefaJai IMupIne 3aCTOCOBYIOTh MaJo-
iHBa3WBHI TOPAaKOCKOIIIYHI Ta JIallapOCKOIIiYHI
METO[IVKH, 110 3MEHIIYIOTh OIlepalliiHy TpaBMY
Ta IIPUCKOPKIOTH BiTHOBJIEHHS [6, 8, 12, 28].
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[TicgoneparrifiHe JIiIKyBaHHSA BKJIIOYA€ PECITi-
PaTOpHY MiATPUMKY, KOHTPOJIb TeMOAUHAMIKH,
npodIaKTUKY IHQEKIIIMHUX YCKIalHEeHb, 3HE060-
JIEHHS Ta IIOCTYIIOBE BiTHOBJIEHHS Xap4yyBaHHS.
PesysibTaTH JIIKyBaHHS BH3HA4YalOTHCSI He JIHUIIe
TeXHIKOI0 oIleparlii, a ¥ CTyIlleHeM JIeTeHeBOI Tillo-
11a3ii, JlereHeBol TirepTeHsil, HASBHICTIO CYyITyTHIX
BaJ 1 IKICTIO MYJIbTUAVCITUILIIHAPHOTO CYIIPOBOAY
[8, 12, 28].

He3Barkarouu Ha pO3BUTOK HeOHaTaJbLHOI pea-
HiMarrii, aHecTe3ios10Tii Ta JUTAY0I Xipyprii, mics-
oIlepalfiiHUM epiox y gited i3 B/ Mmo>Ke cyIipo-
BO/KYBaTUCS YCKJIaLHEHHSAMY, 1110 BU3HAYAKOTh
ITOIa/IbIIINI TIPOTHO3. IX YacToTa 3aJIe’KUTh Bif
CTyIIEHS JIeTeHeBOI TilloIIasil, JJereHeBoi rinepTeH-
3ii, po3MmipiB fledpexTy Ta crroco6y MOTro IIaCTUKHU.
OmHMM i3 HaWMBa KJIUBIITHX YCKIIATHEHD € PEITU/INB
TPIDKI, PU3UK SIKOTO 3POCTa€ IPU BEJIMKUX JAedeK-
TaX, BUKOPUCTAHHI IMIIJITAaHTaTIB 1 HEIOCTAaTHOCTI
BJIACHUX TKaHUH Jiapparmu [6, 8, 12, 28].

[licaa omepaTHUBHOI KOPEeKIil y YaCTUHHU [Ii-
Tel 36epiraroThCs HOPYyIIeHHS GYHKIL TUXaaIbHOI
CHUCTEMHU, PEITUAUBHI 6pPOHX0JIeTeHeBI iHQeKIii,
OPOHX00OCTPYKTUBHUY CHH/IPOM i 3HH)KEHHS TO-
JIEPAHTHOCTI 10 pi3SMUHUX HaBaHTaKeHb. YacTUM
BifilaJIeHUM HaCJIiIKOM € racrpoesodareaabHa
pedirokcHa XBopoba, SKa iIHKOJIU II0Tpebye aHTH-
pedIroKCHOTO OIIepaTUBHOIO JiKyBaHHA [6, 8, 28].

Bigmasnenuit mepe6ir B/ Mo>Ke CyIIpOBOKY-
BaTHUCS MOPYIIEHHIMH (i3MYHOr0 PO3BUTKY, He-
IocTaTHIM HabopoM MacH Tina, AepopMallisiMmu
TPYIHOL KJIITKH, CKOJI030M, a Y AiTeH i3 TSHKKUM
nepebiroM — HeBPOJIOTIYHUMU Ta KOTHITUBHUMU
possnagamMu. ToMy He0o6XifHe TpUBaJie MYJIbTH-
OUCLIUILTIIHAPHE CIIOCTEpesKeHHs 3 KOHTPOJIeM
GYHKIIII JIereHb, CeplieBo-CYAUHHOI CUCTeMU, HYT-
PUTHBHOTO CTaTyCy, pisMUHOTO ¥ HEPBOBO-IICUXIY-
HOTO PO3BUTKY, 10 CIIPUsie IOKPAIleHHI0 JOBIrO-
CTPOKOBHUX pe3yJIbTaTiB JIiKyBaHHA (puc. 2) [8, 12,
28].

IIporHo3 mpu BPO/pKeHIN fiadpparMaabHii rpu-
Ki (B/T) 3HaUYHO MipOK BU3HAYAETHCS CTYIIEHEM
BHYTPIITHHEOYTPOOHOTO ITOPYIIIEHHS PO3BUTKY JIe-
TeHb i ceprieBo-CyIMHHOI cucTeMu. OCHOBHUMU
IIpeHaTaJbHUMU IIPOTHOCTUYHUMU KPUTepPisiMu
€ nmokasHuKu LHR Ta O/E LHR, 3HM>KeHHS SKUX
aCOLII0ETHCS 3 BUPAKEHOH0 JIeTeHeBOK TilloIlia-
3i€r0, JIETEHEBOIO TillePTEeH31€r0 Ta BUCOKUM PU3U-
KOM [IMXaJIbHOI HeloCTaTHOCTi. HecipuaTiiuBuM
$aKTOPOM TaK0>X € BHYTPIIITHbOTPYHE pPO3Tallly-
BaHHS IEeYiHKHY, 110 CBITYUTH PO BEJUKUU Jie-
¢dexT niadparMu Ta oB’gd3aHe 31 SHUKEHHAM BU-
>KHUBaHOCTI [8, 12, 28].

MarHiTHO-pe3oHaHCHa ToMorpadid IIoga mif-
BHUIIYE€ TOYHICTH OI[IHKU 00’€MY JIereHeBOl TKaHU-
HU, a ITicJIs1 HapO/KeHHS IIPOTHOCTUYHE 3HaUeHHS

1. MpexaranbHa giarHocTuka

* ¥Y3[ nnoga + MPT nnoga

* OuiHka LHR, nonoxeHHs neviHku,
opraHiB y rpyAHii knitui

aHe

* Crpatudikauis pusnky Ta nnaH nonoris

2. Monorwu B cneyjianisoBaHoMy
UeHTpi

MynbtugucumnniHapHa koMaHaa:
HEOHAaTOoNOr, AUTAYMIA Xipypr,
aHecresionor, kapaionor,
nepdysionor, peHTreHonor

N\ N
3. MNepBuHHa cTabinizauis
y nonorosomy 3ani
* luTyGaujs Tpaxei
« LLlagHa BeHTUAALjS NereHb
(MiHiManbHi TMCKK)

* HasoractpanbHuii 30H4,
* YHWUKaHHA Py4YHOT BeHTUAALT MilukoM

* OuiHKa Hacu4yeHHs, rasis kposi, exoKl

[
Hi
(cTabinbHui cTaH)

—

TO3Ha Ta p

IereHesa rinonnasis?
JlereHesa rinepreH3in?
. TeMoauHaMiuHa HeCTabinbHICTb?

5A. M
* OnTuMisauia BeHTUAALT
 |HransuiifHuin okeup asoty

* Cepauis, aHanresis

* Kopexkuis MeTaboniuH1X nopyLueHs

ipaTopHa Tepanis

v

4. OujiHKa TAXKOCTI

Tak
(TSOKKMIA cTaH)

7

5B. 3a nokazaHHsmu - ECMO
OKcureHauyis)

PaKopof F
Mpy pedpakTepHilt rinokcemii Ta TKKin
nereHesili rinepreHsii

1

v

6. XipypriuHe nikyBaHHA

+ OnepartusHe BTpyyaHHs nicns ctabinizauii craHy

1- 7. MicnsionepauiiiHe BeaeHHs

8. [loBrotpusase crnocrepexeHHs
Ta peabinitauis

* Bigkputuit abo ManoiHBasMBHMiA
(nanapockoniyHMiA/TopakoCKoNivHMiA) AOCTYN

Ha Tepanis, i iaTp

| I * KoHTpons neretesoi rineprenaii @O
. €

* MoHITOPUHF pocTy, dyHKLi nereHb, HeBPOPO3BUTKY,
XapHyBaHHs

e * Penosuuis opraHie, 3akpuTTa aedexTy Aiadparmu $HXapiosaniarp ol N * MiaTpumKa ciM'i Ta covjianbHa peabinitalyis
Puc. 2. AJII‘OpI/ITM BeleHHA HOBOHAPO/IKEHOI'0 3 BPOIKEHOI0 ,I{ia(l)paI‘MaJIbHOIO TPHIKEI0
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MaroTh BUpa’keHa JieTeHeBa TilepTeHsid, TpuBasia
IITYy4YHa BEHTWIALS JIeTeHb, CTiMKa TilloKCeMis,
MeTaboJIUHUN anuzi03, moTpeba B iHOTPOIIHIN
HiATPUMIL Ta 3aCTOCYBaHHI eKCTPaKOpIopaJIbHOL
MeMOpaHHOI OKcureHartii [8, 12, 28].

Ha pesysbTaTH JIiKyBaHHS TaK0>K BILTUBAIOTH
BEJIVKI po3MipHu epeKTy, BUKOPUCTAHHS iMIIIaH-
TaTiB, ABOOIUHE ypakeHHs Ta CYIIyTHI BPO/pKeHI
aHomautii. CygacHi IPOTHOCTUYHI MOJIeJIi TTOETHY-
H0Th [TaHI IIpeHaTaIbHOI BidyaJlidarllil, KIiHiuHi Ta
IHCTpyMeHTaJIbHi II0Ka3HUKH, 1110 03BOJISIE iIHAM-
Biflyas1isayBaTH JIiIKyBaJIbHY TaKTHUKY U IIOKPAIUTH
pesyabTaTH JiKyBaHHA [6, 8, 12, 28].

ITepcrieKTUBHI HAIPSIMKHU PO3BHUTKY JAiarHoC-
THUKH Ta JIKyBaHHS BPO/HKeHUX aiadpparmaib-
HUX I'PIDK. [[0CITHEHHS OCTaHHIX JIeCATIIIITE CyT-
TEBO 3MIHMWJIU ITIIXOU JI0 JIIKyBaHHS BPOKEHOI
TiapparmasnpHol rprki (BAT). CydacHa cTpareria
IPYHTYETHCSI Ha KOMILIEKCHOMY BeJleHHI IallieH-
Ta, 1[0 BKJIF0YAE IIpeHaTaIbHy JiarHOCTHUKY, OITiH-
Ky IIPOTHO3Y, iIHTEHCUBHY Tepallito, ONTUMAaJIbHi
TePMIiHH OIleparlii Ta micjasonepaliiiiHe Criocrepe-
JKeHH{. YI0CKOHaJIeHHs yIbTpasByKoBoi Ta MPT-
IIarHOCTUKHU, a TAaKOK IHTerpaiisa KJIiHIYHUX i
reHeTUYHUX JaHUX IiBUIIYIOTH TOYHICTH IIPO-
THO3yBaHHS epebiry 3axBoproBaHHI [8, 12, 28].

[lepcieKTUBHUM HAIpPAMOM € QpeTOCKOIIIUYHa
eHJloJII0MiHaJIbHa OKJro3iga Tpaxel (FETO), saka
CTUMYJIIO€ BHYTPIIIHBOYTPOOHUU PICT JIETEHD Y
IUIOAIB i3 TSDKKORO JIeT€HeBOIO Tinoruiasieto. OgHo-
YaCHO BJOCKOHAJIIITHCI METOLU IHTEHCUBHOI
Teparlii, IlepcoHasi30BaHa peciripaTopHa IiATpHUM-
Ka, JIIKyBaHH JIeTeHeBOl TillepTeH3ii Ta IiIX0Iu
I10 3aCTOCYBaHHS eKCTpaKopIIopaJabHOI MeMOpaH-
HOI okcureHartii [8, 12, 28].

INoganbInii pO3BUTOK IIOB’sI3aHUU i3 CTBOPEH-
HAM 610CyMiCHUX MaTepiastiB 151 IUIaCTUKH BeJId-
KUX edeKTiB, yIO0CKOHAIEHHAM MaIoOiHBa3UBHUX
MeTOJVK, a TAKOK BUBUEHHSAIM e HeTUYHUX I MO-
JIEKYJIIPHUX MeXaHi3MiB B/I' 111 paHHBOTO BUSIB-
JIEHHS TPYyII BUCOKOTO PU3UKY [1, 5, 6, 12, 28].

Ba’KJIMBOI0O CKJIA0BOI0 CYy4aCHOI JOIIOMOTH 3a-
JIMIIIAETHCS JOBIOTPHUBAJIe MYJIbTHUAUCIIUILIIHAPHE
CIIOCTepesKeHHs IiTel IIicis oIlepaTUBHOI KOpeK-
I1ii, IIT0 J03BOJISIE CBOEYACHO BUSIBJISATH Bifla/ieHi
YCKJIaJHEHHS Ta II0KpaIyBaTH SIKiCTh )KUTTS ITa-
IieHTiB [8, 12, 28].

BHCHOBKH

BpopkeHa piadpparmanbHa rprka (BAD) sanu-
IIaeThCI OFHIEH 3 HAUTSHKYUX BPOPKEHUX IIa-
TOJIOTiH, Iepebir IKoI BU3HAYAEThCSI CTYIIEHEM
JIeTeHEeBOI TilomIasii, JereHeBoi rinepTeHsii Ta
HAasBHICTIO CYIIyTHIX BaJl PO3BUTKY. Pe3ysbTaT

JIIKyBaHHS 3HAYHOIO MIpOI0 3aje)kaThb Biff CBOe-
YaCHOI Z[iarHOCTUKH, aZleKBaTHOI iHTEHCUBHOI Te-
parmii Ta crerfiasaizoBaHOl XipypriyHol JOITOMOTH.

CydacHa IpeHaTaJIbHa [[iaTHOCTHKA /Ia€ 3MOTY
OIIIHUTHU TSDKKiCcTh B/IT, IIporHO3yBaTH Iepedir
3aXBOPIOBaHHS Ta IUIAHYBaTH TaKTHUKY Be/leHHS
BariTHOCTI ¥ po3pomyKeHHsI. OCHOBHUMHU IPUH-
[UIIaMU JIIKyBaHHS € cTabiaisalfis Kapaiopeciri-
PaTOPHOTO CTaHy HOBOHAPOIYKEHOTO, I1]a/THa BeH-
TUJIALIS JIeTeHb, KOPEKIIis JIereHeBOl rinepTeHsil
Ta BUKOHAaHHA OIleparliil micig JOoCIATHEHHS reMo-
IWHAMIiYHOI cTabiJIbHOCTI.

[Toganbllie BAOCKOHAIEHHS JiKyBaHHS II0B’S-
3aHe 3 PO3BUTKOM IIepPCOHAJIi30BaHUX IIiXOIB,
IpeHaTaJbHOI AiaTHOCTUKH, ¢peTaJsbHOI Ta MaJlo-
iIHBa3WBHOI Xipyprii, a TaK0K BUBUEHHIM MOJIe-
KYJIIPHO-TeHETUYHUX MEXaHi3MiB 3aXBOPIOBAHHSI.
BaskyIMBOI0 YMOBOIO ITOKpAITleHHS BifijlaleHUX pe-
3yJIbTATIB 3aJIUIIAETHCA MYJIbTUAUCITUTIIHAPHUN
CYIIpPOBif miTelt i3 BAT.
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AND PREVENTIVE STRATEGIES

OBJECTIVE. To systematically map and synthesize current evidence on the effects of environmental vibra-
tion on populations, methods of exposure assessment, exposure-response relationships, regulatory
approaches, and preventive strategies, and to identify the main gaps in the evidence base from a public
health perspective.

MATERIALS AND METHODS. A scoping review was conducted in accordance with JBI methodology, with
reporting guided by PRISMA-ScR and PRISMA-S. PubMed/MEDLINE, Scopus, and Web of Science Core
Collection were searched from database inception through 24 August 2026, supplemented by citation
searching. Eligibility criteria were structured according to the PCC (Population-Concept-Context) frame-
work. Twenty-four publications were included in the empirical synthesis and grouped into 13 research
clusters; regulatory and methodological sources were analyzed separately.

RESULTS. The most developed evidence base concerned railway vibration. The most consistent exposure—
response relationships were observed for annoyance. Field and laboratory studies also support associations
between nocturnal vibration and sleep disturbance, cortical arousals, awakenings, and acute changes in
heart rate; in some experiments, vibration effects were observed independently of noise. Evidence for
psychological and cognitive symptoms remains emerging and limited, and adequate prospective data on
clinically manifest chronic diseases were not identified. Exposure assessment methods were heteroge-
neous and included RMS, VDV, vw,95, VdB, PPV, maximum frequency-weighted measures, and modelled
exposure. Regulatory systems are primarily oriented toward comfort, annoyance, or structural safety rather
than quantitative assessment of long-term health risk.

CONCLUSIONS. Environmental vibration should be regarded as a physical stressor relevant to public health,
with the strongest evidence for annoyance and sleep disturbance. Priorities include standardizing exposure
assessment, jointly evaluating noise and vibration, investigating nocturnal exposure, vulnerable populations,
and long-term clinical outcomes, and preventing exposure through spatial and transport planning.

KEYWORDS: environmental vibration, public health, railway vibration, annoyance, sleep disturbance,
exposure assessment, prevention.

BIBPAIIIAA V HABKOJIMITIHHBOMY CEPEJOBMUIIII

TA TPOMA/ACBKE 3/10POB’A:

SCOPING-OIVIs1/, BIINBY HA 3A0POB’S1, OIIHIOBAHHSI
EKCITIO3HUIIII TA ITPOPIVTAKTHYHUX CTPATEI'IH

[anak C.C.,
Cemawuko IN.B.,
Bessepxa A.lN.,
Cepplok €.A.,
oy O.B.

[lepxaBHa ycTaHoBa
«|HCTUTYT FPOMALCbKOro
3nopos’s im. 0.M. Map3seeBa
HauioHanbHoi akagemii
MeAUYHNX HayK YKpaiHu»,

M. Kuig, YkpaiHa

META. CuctemaTnyHO KapTyBaTy Ta y3aralbHUTW Cy4acHi HayKOBi AaHi W00 BNANBY Bibpauii HaBKONMLL-
HbOr0 CepefoBNLLA HA HACENEHHSA, METO/iB OLiHIOBAHHA eKCMO3WLi, 3aNeXHOCTEN «EeKCMO3NLis—edeKT»,
HOpPMATUBHMX NiAXOAIB i NPOMINAKTUYHUX CTPATEriil, @ TAKOX BU3HAYMTI OCHOBHI MPOrainHu J0Ka3oBoi
6231 3 No3NLiii rpoMafCcbkoro 340p0B’s.

MATEPIAJIN TA METOJWN. MpoBefeHo scoping-ornsaa BianoBigHO Ao metogonorii JBI i3 goTpumaHHam
pekomeHpauin PRISMA-ScR ta PRISMA-S wono 3BiTHocTi. Mowyk 3giiicHioBanu B 6a3ax PubMed/
MEDLINE, Scopus i Web of Science Core Gollection Big no4atky ix iHaekcauii 4o 24 cepnHs 2026 poky 3
N0AATKOBKM NOLLYKOM 3a CMUCKaMK LinTyBaHb. Kputepii BKNOYEHHS ChOPpMOBaAHO BiiNoBiAHO A0 MOaeni
PCC (Population-Concept-Context). [lo emnipuyHoro cuHTe3y Bkto4eHo 24 ny6nikalii, 3rpynoBaHi y 13
JOCNIAHNUBKNX KNacTepis; HOpMaTWBHI Ta METOAOJIONIYHI [Kepena aHasnisysanm 0Kpemo.

PE3YNbTATW. Haii6inbLu cchopmoBaHa 0Kka30Ba 6a3a CTOCyBanacs 3ani3HMYHoi Bibpalii. HaitnocnigosHiLwui
3aJ1eXXHOCTI «eKCNO3nLis—edeKT» BCTAaHOBIEHO AN PO3ApaTyBaHHA HaCceneHHs. Pe3ynsrati nonaboBuX i
NabopaToOpPHNX AOCAIAKEHb TAKOX NiATBEPAKYIOTb 3B’A30K Hi4HOI BibpaLiHOT eKCMO3MLii 3 NOPYLLIEHHAM
CHY, KOPTUKANbHUMI aKTUBALiIMI, NPO6YMKEHHSMI Ta TOCTPUMM 3MiHAMI 4ACTOTU CEPLIEBUX CKOPOUEHb;
B OKpPEMUX eKcrnepuMeHTax edoekTi BibpaLlii cnocTepiranucs HesanexHo Bif LWymMOBOro Bnausy. [lokasu
WOAO NCUXOMNOTIYHMX i KOTHITUBHUX CUMNTOMIB 3anuLLIAThCH HOBUMU Ta 0OMEXEHUMMW, a AOCTATHIX
NPOCNEKTUBHUX JAHMX 00 KNiHIYHO MaHiIQeCTHNX XPOHIYHMX 3aXBOPIOBaHb He BUSBNEHO. MeToau oui-
HIOBAHHS €KCMO3NLLii XxapaKTepnu3yBanucs 3Ha4HOK HeOAHOPIAHICTIO Ta BKNtoyanu RMS, VDV, vw,95, VdB,
PPV, makcMManbHi 4aCTOTHO-KOPUrOBaHi NOKa3HUKM Ta MOAEIbOBAHY eKCMO3uLito. HopMaTuBHi cuctemu
NepeBaXXHO OPIEHTOBAHI HA KOMMOPT, PO3APATyBaHHA ab0 KOHCTPYKTUBHY 6e3MeKy, a He Ha KiflbKiCHe
OLiHIOBAHHSA JOBrOCTPOKOBOIO PU3UKY ANS 340P0B’A.
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ENVIRONMENTAL VIBRATION AND PUBLIC HEALTH:

A SCOPING REVIEW OF HEALTH EFFECTS, EXPOSURE ASSESSMENT, AND PREVENTIVE STRATEGIES

BWCHOBKMW. Bi6paLlito HaBKONULLIHBLOIO CepeaoBULLa A0LINbHO PO3rNaAaTh AK Pi3UYHHUA CTPECOP, 3HAYYLLWIA ANg FPOMafiCbKOro 3[10p0B’s,
3 HaNbiNbLL NEPEKOHNMBUMI LOKa3aML 00 PO3APATYBAHHA Ta NOPYLLEHHS CHY. [PiOPUTETHUMU HANPAMaMK € CTaH4APTU3aLif OLiHIOBAHHS
eKCcno3uuii, 0fHO4YaCHe OLiHIOBAHHA LWYMY i Bi6paLii, LOCNIIKEHHA HIYHOI eKCMo3uLii, ypasnmnemx rpyn HacesleHHs Ta JOBroCTPOKOBUX
KNiHIYHUX HACNiAKiB, @ TaKOX NPOiNakTKa BNMBY Ha eTanax npoCTOPOBOro i TPAHCMOPTHOIO NAaHYBaHHS.

KJNNHKO40BI CNOBA: Bi6payis HaBKOJIMLIHLOI0 CEPeAOBULLA, TPOMAAChKE 340P0B A, 3ani3HNYHA Bi6PaLisi, pO3APATYBaHHS, TOPYLIEHHS CHY,

OUiHIOBAHHSA eKCro3uLii, poghinaKTuka.

INTRODUCTION

Environmental vibration is a common physical
factor in urban and suburban environments and is
associated with railway and road traffic, metro sys-
tems, construction activities, and industrial sources.
In residential settings, it is often intermittent and
co-occurs with transportation noise. Actual hu-
man exposure is determined not only by distance
from the source but also by soil properties, the
frequency content of vibration, rolling-stock cha-
racteristics, foundations, building design, and the
resonant properties of structures.

Transmission of vibration from the source to
the individual is a multistage process: mechanical
energy is generated by transport or technological
processes, propagates through the ground, is trans-
ferred to foundations and structural elements, and
may be amplified at specific natural frequencies of
the building. Consequently, equal distance from a
source does not ensure equal exposure, and field
assessment requires simultaneous consideration of
source characteristics, the propagation path, and
building response.

From a public health perspective, exposure in
the home is particularly important because the
residential environment is expected to support
sleep, rest, and recovery. Perception, discomfort,
and annoyance have been studied most frequently;
a smaller but important body of research has ad-
dressed sleep, cortical arousals, awakenings, and
acute cardiac responses. A previous systematic
review of railway vibration found that epidemio-
logical evidence was largely limited to annoyance
and self-reported sleep disturbance, while stu-
dies of clinically manifest disease were absent [1];
a corrigendum to that review was published in
2024 [2].

Since 2023, the evidence base has expanded
to include new population studies of railway vib-
ration, contemporary experiments on combined
noise and vibration, and the first studies linking
direct measurements of metro vibration with stan-
dardized indicators of mental health. Nevertheless,
the literature remains methodologically hetero-
geneous, using RMS, VDV, statistical maxima of
frequency-weighted velocity, VdB, PPV, maximum

acceleration, and modelled individual exposure.
This heterogeneity complicates direct comparisons
across studies and the development of universal
health-based criteria.

A further challenge is the combined action of
noise and vibration. The two exposures often origi-
nate from the same transport source; therefore,
their effects are correlated in field studies and may
modify each other. Laboratory studies allow bet-
ter separation of exposure components, whereas
population studies better reflect real-life residen-
tial conditions. Triangulation across these designs
is therefore essential when considering causality.

A gap also exists between the epidemiological
evidence base and regulatory practice. Internatio-
nal and national standards use different metrics
and are primarily oriented toward comfort, an-
noyance, or structural safety, while universal
health-based guideline values for long-term non-
occupational vibration exposure have not been
established. Standardization of exposure assess-
ment is therefore central to the further develop-
ment of evidence-based public health practice in
this field.

Given the breadth of the topic and the diversity
of sources, study designs, exposure metrics, and
outcomes, a scoping review approach was selected
because it is suitable for systematically mapping
evidence, identifying conceptual and methodologi-
cal gaps, and defining priorities for future research
[3].

Objective. The objective of this review was to
systematically map and synthesize evidence on
the effects of environmental vibration on popula-
tions, methods of exposure assessment, exposure—
response relationships, regulatory approaches, and
preventive strategies, and to identify the main gaps
in the evidence base from a public health perspec-
tive.

RESEARCH QUESTIONS

1. Which sources of environmental vibration
and which non-occupational residential/commu-
nity contexts are represented in the literature?

2. Which physical metrics and methods are used
to assess individual or population-level exposure?
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3. Which subjective, functional, physiological,
psychological, and clinical outcomes have been
investigated, and for which outcomes have expo-
sure-response relationships been established?

4. What roles are played by co-exposure to noi-
se, source type, building characteristics, and indi-
vidual or situational factors?

5. Which regulatory and preventive approaches
are used, and which evidence gaps are priorities
for evidence-based public health?

MATERIALS AND METHODS

Review design and conceptual framework.
The review was conducted as a scoping review in
accordance with JBI methodological guidance [3].
Reporting was guided by PRISMA-ScR [4], and de-
scription of the search strategy followed PRISMA-S
principles [5]. Eligibility criteria were structured
according to the PCC (Population—Concept-Context)
framework.

Population: the general population and resi-
dents of residential or community settings exposed
to non-occupational anthropogenic vibration.
Concept: environmental/community vibration, in-
cluding railway, metro, tram, road traffic, con-
struction, and industrial/community vibration;
additional concepts included exposure assess-
ment, perception, annoyance, discomfort, sleep,
physiological, psychological/cognitive outcomes,
exposure-response relationships, and mitigation.
Context: residential, urban, suburban, and other
non-occupational community settings.

Inclusion and exclusion criteria. The core evi-
dence base included peer-reviewed publications
indexed in PubMed/MEDLINE, Scopus, or Web
of Science that: (1) assessed human responses or
health-related outcomes associated with environ-
mental vibration; (2) described relevant methods
for measuring or modelling exposure; or (3) eva-
luated preventive or mitigation approaches in resi-
dential/community settings. Systematic reviews,
methodological studies, and official standards or
policy documents were used to contextualize the
evidence. No lower date limit was applied; the
search was current through 24 August 2026.

By functional purpose, eligible sources were
grouped into four categories. Health/human-res-
ponse studies assessed perception, annoyance, dis-
comfort, sleep disturbance, awakenings/cortical
arousal, and physiological, psychological, cognitive,
or clinical outcomes. Exposure-assessment studies
described or compared methods for measuring and
modelling environmental vibration when directly
relevant to population assessment. Prevention/mi-

tigation studies addressed technical, building-relat-
ed, transport, or planning interventions. Review/
methodological/policy sources were used to contex-
tualize primary evidence and regulatory practice.

Studies of occupational whole-body vibration
or hand-arm vibration, animal or in vitro experi-
ments, therapeutic applications of mechanical
vibration, noise-only studies without a separate
characterization of vibration, and purely struc-
tural or engineering studies without relevance to
population exposure or prevention were excluded.
The term whole-body vibration was not itself an
exclusion criterion; eligibility was determined by
the exposure context.

Information sources and search strategy.
Searches were conducted in PubMed/MEDLINE,
Scopus, and Web of Science Core Collection. Back-
ward and forward citation searching of key studies
and previous reviews was also performed. Regula-
tory documents were identified separately through
the official websites of the issuing organizations.

The search strategy combined four conceptual
blocks:

(1) vibration exposure — vibration*, environ-
mental/community/ground-borne/railway/rail/traf-
fic/road traffic/train-induced vibration;

(2) residential/community context — residential,
dwelling*, home*, building®*, resident®, community,
population;

(3) human response/health — annoyance, dis-
comfort, perception, acceptability, concern, sleep,
awakening, arousal, physiological, heart rate, men-
tal health, depress*, attention, concentration; and

(4) exposure-response/methodology — exposure,
exposure-response, dose-response, measurement,
assessment, prediction. Following a pilot search,
the terms «human response», «community res-
ponse», and «vibration annoyance» were added.
Syntax was adapted to each database.

The working PubMed query consisted of three
sequential logical components: terms for vibra-
tion exposure; residential/community context; and
human response/health and exposure-response
terms. Equivalent title/abstract/keyword fields and
Boolean operators were used in Scopus and Web
of Science. A blanket NOT occupational filter was
not applied in order to avoid excluding relevant
articles in which the term whole-body vibration
was used for occupants of buildings; occupational
settings were excluded during screening.

Additional citation searching was particularly
important for earlier studies whose titles did not
consistently use contemporary terms such as «envi-
ronmental vibration» or «health». It was also used
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to identify secondary analyses from the same re-
search programmes and to avoid incorrectly treat-
ing them as independent populations.

Study selection, data charting, and popula-
tion overlap. After deduplication, records under-
went sequential title/abstract screening and full-
text assessment. Reasons for exclusion at full-text
review were categorized as occupational exposure,
absence of environmental vibration, irrelevant
population/context/outcome, purely structural out-
comes, or an ineligible publication type. The selec-
tion process should be presented in a PRISMA-ScR
flow diagram [4].

For each included publication, we extracted
country, study design, sample, vibration source,
measurement method and location, exposure met-
ric and units, frequency weighting, temporal cha-
racteristics, co-exposure to noise, outcome, effect
estimate, 95% confidence interval (CI), adjusted
confounders, principal findings, and limitations.
The functional role of each source was also coded
as H — health/human response, E — exposure as-
sessment, P — prevention/mitigation, or C — con-
textual/review/methodological.

The standardized data-charting form included
authors and year; country and Study/Cohort ID; de-
sign; sample size and characteristics; source type;
measurement location, direction, and method; phy-
sical quantity and units; frequency weighting; ex-
posure duration and temporal structure; number
of events; concurrent noise; outcome assessment
method; effect estimate and 95% CI; covariates/con-
founders; key findings; and limitations. The form
could be refined during piloting when new types
of indicators required additional fields.

To avoid double-counting the same populations,
Publication ID was distinguished from Study/Co-
hort ID. Related publications from NANR209, Cargo
Vibes, TVANE, EpiVib, and the Japanese Shinkan-
sen surveys were grouped on the basis of country,
data-collection period, sample characteristics, au-
thorship, and project descriptions.

Critical appraisal and synthesis. Although
formal critical appraisal is not mandatory for a
scoping review, it was undertaken to improve in-
terpretation of health outcomes. The revised JBI
Critical Appraisal Tool for Analytical Cross-section-
al Studies was used for analytical cross-sectional
studies [6], with design-specific approaches applied
to other study types. No aggregate quality score
was calculated; domains were assessed separately.
Because of substantial heterogeneity in sources,
metrics, units, outcomes, and designs, an overall
meta-analysis was not performed; instead, descrip-

tive and narrative evidence mapping was used.
Regulatory documents were analyzed separately,
with explicit distinction between human-response
criteria and building-damage criteria.

Critical appraisal was used not as a mechani-
cal exclusion criterion but as a tool for weighted
interpretation. For cross-sectional studies, particu-
lar attention was paid to clear inclusion criteria,
validity of exposure and outcome measurement,
identification and control of confounders, and ap-
propriateness of the statistical analysis [6]. For
laboratory experiments, exposure control, proto-
col standardization, objectivity of outcomes, and
external validity were considered; for qualitative
studies, methodological congruence with the re-
search question and transparency of analysis were
assessed.

RESULTS AND DISCUSSION

Overall characteristics of the evidence base.
Within this scoping review, 24 publications were
included in the empirical synthesis and grouped
into 13 research clusters representing individual
studies or research programmes. Several program-
mes, including NANR209, CargoVibes, TVANE, and
EpiVib, were represented by multiple publications
with complete or partial overlap of samples, while
some publications reported secondary or pooled
analyses of several primary studies. Publication ID
and Study/Programme ID were therefore analyzed
separately to avoid double-counting evidence. Most
evidence originated from the United Kingdom,
Sweden, Norway, and Japan; more recent studies
added data from Malaysia and Iran. Central and
Eastern Europe, including Ukraine, remain under-
represented.

Research on railway vibration predominated, in-
cluding conventional passenger and freight trains,
high-speed systems, metro, and light rail. Road
traffic, construction, and industrial vibration have
been studied far less extensively. Field studies were
predominantly cross-sectional and combined ques-
tionnaires with measured or modelled exposure;
laboratory sleep studies were small but employed
polysomnography (PSG) and electrocardiography
(ECG). The Norwegian socio-vibration survey in-
cluded 1,503 respondents [7]; NANR209 comprised
1,281 interviews, including 931 on railway vibra-
tion and 350 on construction vibration [8, 9]. EpiVib
included 6,894 participants in an early publication
[13], while a later analysis included 7,280 adults
with modelled exposure [14].

Sample size varied substantially by design.
Laboratory sleep studies typically involved 12-24
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healthy volunteers [17-20], whereas field socio-
vibration studies included hundreds or thousands
of residents [7-15]. Most field samples consisted
of adults; children, adolescents, older adults, and
medically vulnerable individuals were underrep-
resented. This limitation is particularly relevant to
the external validity of laboratory evidence.

A clear hierarchy was evident across outcome
domains. Perception, discomfort, and annoyance
were assessed most frequently, followed by sleep
disturbance. Acute physiological outcomes were
represented mainly by laboratory PSG/ECG studies,
whereas mental-health, cognitive, and clinically
manifest outcomes were uncommon. Consequent-
ly, the «health evidence» in this field should not be
treated as a homogeneous body of evidence: confi-
dence differs substantially by outcome level.

The number of publications exceeded the num-
ber of independent populations. NANR209 gene-
rated a series of papers on exposure metrics, rail-
way/construction annoyance, and modifying fac-
tors [8-10, 27]; CargoVibes produced laboratory
and field analyses of sleep and heart-rate responses
[17-21]; TVANE examined interactions between
railway noise and vibration [11, 12]; and EpiVib
progressed from a distance proxy to modelled indi-
vidual exposure [13, 14]. This clustering was taken
into account when interpreting the strength and
consistency of the evidence.

Exposure assessment. Exposure assessment
methods were highly heterogeneous. In Norway,
exposure was characterized using the statistical
maximum frequency-weighted vibration velocity,
Vw95, €Xposure was estimated for 1,427 of 1,503 re-

Table 1. Key research programmes and their contribution to the evidence base

Study/Programme Source Design/Sample (l:;itlc%i;% Contribution
Norwegian Socio- Road/rail/ . _ V95 €Xposure—
Vibrational Survey [7] tram/metro Field study, n=1,503 | Annoyance response

. Exposure metrics,
NANR209 [8-10,27,30) . Ral*.  Field study,n=1281 AMNOYARCS - source specific
P y response, modifiers
Field study. . :
. ’ Combined noise-
TVANE [11, 12] Rail n =1,695; secondary | Annoyance . .
subset, n = 862 vibration response
Qualitative + : Qualitative context;
EpiVib [13, 14, 22] Rail cross-sectional; large ﬂifgp;ﬁg’ distance proxy —
survey, n = 7,280 y modelled exposure

. . Field measurements + Train type, speed,

Rafidah et al. [15] Rail survey, n = 208 Annoyance distance
Direct evidence for
Arnberg et al. [16] Heafgfli”gad é‘;bgrﬁ?;%% Sleep road-traffic vibration
P effects on sleep

. 2 . . 3 Laboratory + Sleep, arousal, | Psg/ecg and exposure—

CargoVibes [17-21] Freight rail 2 field studies heart rate response
. : Socio-acoustic survey, Annoyance/ . .

Morihara et al. [23] Shinkansen n=1022 activity Activity disturbance
Sadeghi et al., PHQ-9 Metro Cross-sectional; Depressive | Emerging mental-health
[24] one building, n = 144 symptoms evidence

] Cross-sectional; Mental-health Broader psychological
Cacleglil el sin ] R0 31 buildings, n =451  dimensions outcomes

Road + . .
: Laboratory . Combined noise-
Tung et al. [26] conventional/ . Discomfort ; :
high-speed rail experiment vibration effects
e g Controlled laboratory Early combined noise-
Howarth & Griffin [28] Rail study Annoyance vibration evidence
. Pooled japanese
Yokoshima et al. [29] Shinkansen Secondary analysis Annoyance @ evidence on combined
of 6 surveys offects
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spondents by combining measurements with semi-
empirical modelling, and annoyance increased with
increasing vy, o5 [7]. In NANR209, 24-hour exposure
estimates were obtained for 1,073 cases, and 60
vibration descriptors with six frequency-weighting
variants were compared. No single descriptor
showed a consistent advantage, whereas the use
of appropriate frequency weighting improved the
association with population response [8, 9].

For intermittent events, vibration dose value
(VDV), which is sensitive to short high-amplitude
peaks, was widely used. Sleep studies applied event-
based velocity and maximum frequency-weighted
acceleration: 0.7 and 1.4 mm/s in Smith et al. [19]
and awg max = 0.0204 m/s? in the vibration-only
condition [20]. For cumulative nocturnal exposure,
an 8-hour log;, RMS measure was used; in a pooled
analysis, a one-unit increase in this measure was
associated with an odds ratio (OR) of 3.51 (95% CI
2.60-4.73) for greater sleep disturbance [21].

VDV differs from RMS in that the fourth-power
integration of instantaneous frequency-weighted
acceleration makes it particularly sensitive to high-
amplitude events, which is relevant to transpor-
tation and construction vibration. PPV is more
commonly used in engineering and structural as-
sessment, whereas VdB is widely used in transport
guidance systems. Thus, the same physical situa-
tion may be described using metrics that capture
different aspects of exposure and are not inter-
changeable.

Frequency content is independently important
because transmission through soil and buildings, as
well as human sensitivity, is frequency dependent.
Resonant characteristics of floors can amplify par-
ticular frequency bands even when ground vibra-
tion is moderate. Consequently, measurements
only at the site boundary or the use of distance as
a surrogate may substantially misclassify actual
indoor exposure.

Metrics also differ in their temporal logic. RMS
averages the energy contribution and may dilute
short peaks; VDV gives greater weight to intense
events; event maxima characterize the potential
of individual pass-bys to trigger arousal; and 8- or
24-hour integrated metrics characterize cumulative
exposure. The choice of exposure descriptor should
therefore match the outcome: an acute sleep event
and daytime or 24-hour annoyance represent dif-
ferent research questions.

Measurement location is also critical. Values
measured on the ground, foundation, floor slab,
and at the point of human contact with the floor
may differ. For epidemiological studies, the most

informative metric is one that most closely repre-
sents actual indoor exposure, but large cohorts
often require a balance between measurement
precision and population coverage.

Large population studies have sometimes used
distance from the railway as a proxy for exposure
[13]; however, this approach does not account for
geology, rolling stock, track condition, or building
transmission. More recent studies have used mod-
elled individual exposure incorporating spatial,
transport, and noise data [14]. Accordingly, no
universal metric is optimal for all outcomes: daily
or dose metrics are relevant to annoyance, while
event maxima and cumulative nocturnal exposure
are relevant to sleep; comparability is further lim-
ited by frequency weighting, vibration direction,
and measurement location.

Annoyance and exposure-response relation-
ships. Annoyance is the most extensively studied
human-response outcome. In the Norwegian sur-
vey, annoyance increased systematically with v, 95
[7]. NANR209 established exposure-response re-
lationships, but a common curve for railway and
construction vibration was not appropriate; res-
ponse varied by source [9]. Sharp et al. showed
that, at comparable physical exposure, freight vib-
ration was more annoying than passenger vibra-
tion [10].

In NANR209, detailed analysis of 60 exposure
descriptors showed that statistically significant re-
lationships could be obtained for many metrics, but
no universally «best» descriptor existed [9]. This is
important for regulatory practice: the relevance of
annoyance cannot be reduced to a single number
without considering frequency weighting, source
type, and the temporal structure of exposure.

Non-exposure factors also played an important
role. In the UK sample, concern about damage to
the dwelling and expectations of future increases
in vibration were among the strongest modifiers;
residential area type and age were also relevant
[27]. In TVANE, ground-borne vibration increased
the overall response to railway traffic [11]. Appro-
ximately 20% annoyance corresponded to about
59 dB of railway noise or 0.48 mmy/s vibration,
while approximately 40% corresponded to about
63 dB or 0.98 mm/s, respectively [12]. These are
population-specific exposure-response estimates
rather than universal regulatory thresholds.

TVANE also showed that, at the same railway
noise level, overall response was greater in areas
with strong ground-borne vibration; lower noise
levels were required to produce a comparable level
of annoyance. This finding supports the concept of
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combined transportation exposure, in which noise
and vibration cannot be treated mechanically as
context-independent factors [11].

Differences between freight and passenger traf-
fic are consistent with the fact that an integrated
metric does not fully capture the temporal and
spectral structure of an event. Longer pass-bys,
larger numbers of wagons, night-time operation,
different low-frequency content, and event repeti-
tion may alter subjective response even at similar
aggregate exposure levels [10, 14, 15].

Contemporary findings are consistent with ear-
lier evidence. In EpiVib, modelled vibration showed
a dose-response association with annoyance after
adjustment for socioeconomic factors; the associa-
tion was stronger for freight traffic and was modi-
fied by noise [14]. In Malaysia, response also varied
with train type and speed, distance, and operating
time [15]. Overall, annoyance is determined by a
combination of amplitude, frequency, event dura-
tion and frequency, source type, concurrent noise,
housing characteristics, and individual and situa-
tional factors.

In addition to exposure magnitude, perceived
controllability is important. Vibration in one’s home
may acquire greater significance when residents
associate it with a risk of building damage or expect
the situation to worsen [27]. Such non-exposure
modifiers do not invalidate the physical exposure-
response relationship; rather, they explain part of
the interindividual variability around it.

Sleep and Acute Physiological Responses.
The evidence on sleep is smaller in volume but
includes objective PSG/ECG outcomes. In an early
experiment involving heavy road traffic, adding
vibration to noise increased sleep disturbance; at
higher exposure levels, REM sleep decreased and
subjective sleep quality worsened [16].

In Arnberg et al., exposure included up to 150
events per night. With peak noise of 50 dB(A) com-
bined with approximately 0.24 m/s? vertical and
0.17 m/s? horizontal vibration, sleep was more
disturbed than under noise-only conditions; at
approximately 0.34 and 0.24 m/s2, respectively,
REM sleep was additionally reduced and morning
functional performance worsened [16]. Although
these exposure levels and laboratory conditions
cannot be directly extrapolated to contemporary
populations, the study is important in showing
that road-traffic vibration may also be relevant
to sleep.

In CargoVibes, 12 young healthy participants
spent six nights in the laboratory; increasing vibra-
tion amplitude was associated with poorer sleep

quality and changes in the acute cardiac response
[17]. Among 24 volunteers, higher freight-train
vibration amplitude (1.4 vs 0.7 mm/s) increased
event-related arousals/awakenings and sleep-stage
transitions, with the greatest fragmentation ob-
served under the 36-event condition [19].

The subsequent polysomnographic study con-
firmed that the effect was not limited to subjective
assessment: higher vibration exposure significantly
increased arousals/awakenings (p < 0.001) and the
frequency of sleep-stage changes (p < 0.05) [19].
Under the 36 high-vibration-event condition, wake
time increased, continuous slow-wave sleep de-
creased, and final awakening occurred earlier.
Sleep fragmentation is therefore among the most
objectively supported consequences of environ-
mental vibration.

Causal interpretation is strengthened by an
experiment in which noise and vibration were
separated: vibration alone at awq max = 0.0204 m/s?
increased the probability of cortical arousal/awa-
kening and accelerated heart rate, while the ef-
fects of noise and vibration were largely additive
[20]. A separate analysis of 24 participants aged
19-28 years showed a more pronounced heart-
rate response at higher vibration exposure; 79%
of participants had a mean heart-rate acceleration
of at least 3 beats/min [18]. A pooled field/labora-
tory analysis also confirmed an exposure-response
relationship for sleep disturbance (OR 3.51; 95% CI
2.60-4.73 per +1 log;o RMS) [21].

In Croy et al., both an initial and a delayed ac-
celeration in heart rate were observed following
the onset of transportation events; the difference
between high- and low-vibration conditions was
statistically significant (p = 0.006), and in the high-
vibration condition 79% of participants had a mean
acceleration of at least 3 beats/min [18]. This finding
demonstrates an acute autonomic response but is
not, by itself, a surrogate for future cardiovascular
morbidity.

In the pooled CargoVibes analysis, the field
component included 233 participants, while the
laboratory component included 59 participants
and more than 350 person-nights. Differences in
exposure-response slopes between laboratory and
field settings were not statistically compelling, sup-
porting the ecological relevance of the experimen-
tal findings [21].

Thus, the short-term causal relationship with
sleep fragmentation and acute autonomic responses
is better supported than any relationship with
chronic disease. Small samples of young healthy
volunteers and the predominance of freight-rail
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exposure limit external validity, while the long-
term clinical significance of repeated responses
remains unknown [1].

At the same time, laboratory studies have clear
limitations: small samples, predominantly young
participants, short exposure periods, and artificial
laboratory conditions. In real residential settings,
people may be simultaneously exposed to noise,
vibration, air pollution, and psychosocial stressors
over many years. Large longitudinal cohorts with
independent exposure modelling are therefore
required to bridge acute mechanistic evidence and
chronic public health risk.

Psychological, Cognitive, and Functional Out-
comes. Psychological and cognitive outcomes
have been studied far less extensively. A qualita-
tive Swedish study described vibration as a factor
affecting perceptions of the home through con-
cerns about property, safety, and the possibility of
recovery, but could not estimate frequency or cau-
sality [22]. Following the opening of the Hokuriku
Shinkansen, adverse reactions and activity dis-
turbances were more pronounced at higher vib-
ration exposure, particularly in areas without a
pre-existing conventional railway; however, overall
residential satisfaction did not deteriorate substan-
tially [23].

Qualitative evidence is important because it
indicates a possible pathway from physical percep-
tion to broader psychosocial consequences. Resi-
dents living near railways described habituation,
acceptance, concerns about property and safety,
and reduced restorative function of the home [22].
These findings do not demonstrate disease, but
they help explain why the same physical exposure
may have different significance across individuals
and residential contexts.

In 2026, Sadeghi et al. combined indoor metro
noise/vibration measurements with the PHQ-9
scale. After adjustment, PHQ-9 scores decreased
by B = -0.326 points per floor (95% CI -0.579 to
-0.074), while maximum vibration level was posi-
tively associated with PHQ-9 score (B = 0.171 points
per 1 VdB; 95% CI 0.026-0.316) [24]. However, the
single-building setting, cross-sectional design, and
strong covariance among noise, vibration, and
floor level limit causal interpretation. In another
study of 451 residents in 31 buildings, attention/
concentration and sleep problems were most pro-
minent; the authors reported stronger associations
with vibration, but complaint-based selection in-
troduces a risk of selection bias [25].

In the PHQ-9 study, both noise and vibration
decreased with increasing floor level; therefore,

floor level, noise, and vibration formed a closely
correlated spatial gradient. The association be-
tween noise and PHQ-9 was weaker and statisti-
cally uncertain (f = 0.119 points per 1 dB; 95%
CI -0.016 to 0.254). This does not demonstrate an
independently stronger effect of vibration because
multicollinearity and residual confounding remain
important concerns [24].

In the 31-building study, 13 buildings had no
registered complaints, whereas 18 were selected
on the basis of complaints about noise or vibra-
tion. Simultaneous field measurements and the
standardized Adult Self-Report were strengths, but
complaint-based sampling may inflate apparent as-
sociations. The two 2026 studies should therefore
be regarded as hypothesis-generating rather than
as confirmation of a causal effect of metro vibra-
tion on mental disorders [25].

It is therefore appropriate to describe emer-
ging associations with self-reported psychological
symptoms rather than established clinical mental
disorders. Similarly, evidence on cognitive effects
is based mainly on self-report rather than stan-
dardized neuropsychological testing. A controlled
experiment published in 2026 confirmed that com-
bined noise-vibration stimuli can increase dis-
comfort and that response may partly depend on
sociocultural context [26].

Gaps in the Evidence Base. The principal gap
is the absence of an adequate prospective evidence
base for clinically manifest chronic diseases. The
2023 systematic review identified no studies of
manifest disease associated with railway vibration
[1], and the updated evidence does not justify con-
sidering vibration an established independent risk
factor for hypertension, ischemic heart disease,
stroke, or clinically diagnosed mental disorders.
Other major gaps include the dominance of railway
studies; insufficient research on road, construction,
and industrial vibration; limited representation of
children, older adults, and medically vulnerable
populations; geographic concentration of the evi-
dence; non-standardized exposure metrics; inade-
quate separation of noise from vibration; and a
scarcity of before-and-after studies of mitigation
interventions.

By source, the clearest imbalance is between
railway vibration and other types of exposure. Con-
struction-vibration studies have focused mainly
on annoyance and acceptability, including during
light-rail construction [30], with far less evidence
on sleep or physiology. Road traffic has early labo-
ratory evidence [16] and a small number of more
recent studies, but lacks a comparably developed
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population evidence base. Industrial/community
vibration has been studied even less.

Priorities for future research include prospec-
tive cohorts with individual-level assessment of
both noise and vibration, objective sleep, cardio-
vascular, and cognitive outcomes, a standardized
minimum exposure dataset (amplitude, spectrum,
direction, event maxima, number and duration of
events, day/night distribution, and building cha-
racteristics), and natural experiments conducted
before and after commissioning transport infra-
structure or implementing vibration-control mea-
sures.

Geographic representation is another important
gap. Most of the evidence has been generated in
Northern/Western Europe and Japan, whereas data
from Central and Eastern Europe remain limited.
This is important because differences in geology,
housing construction, transport infrastructure,
and operational characteristics may substantially
alter indoor exposure at the same distance from
a source.

Vulnerable populations require dedicated inves-
tigation. Young healthy volunteers in laboratory
studies do not represent children, older adults, peop-
le with chronic diseases, or individuals with sleep
disorders. Objective cognitive outcomes and clinical
registry data are also largely absent. Mitigation in-
terventions require natural experiments with base-
line exposure and repeated assessment not only
of the physical reduction in vibration but also of
annoyance, sleep, and quality-of-life outcomes.

Regulatory Framework and Prevention. Un-
like environmental noise, for which the WHO has
issued health-based recommendations [32], no
contemporary universal system of health-based
guideline values exists for non-occupational envi-
ronmental vibration. The current ISO 2631-2:2026
addresses comfort and annoyance among building

occupants over the 1-80 Hz range, uses Wm fre-
quency weighting, and is not a standard for evalua-
ting health/safety effects or structural damage [33].
General principles for whole-body vibration are
provided in ISO 2631-1:1997 [34].

This distinction has practical implications: stan-
dards oriented toward comfort and annoyance
should not be described as health-based limits,
and structural criteria should not be used as a sur-
rogate for public-health acceptability. People may
perceive vibration and report sleep disturbance
or annoyance at levels far below those associated
with risk of structural damage [33, 39, 40].

The British standard BS 6472-1:2008 uses VDV
and accounts for time of day [35]; NS 8176:2017 ap-
plies vw,95 and vibration classes A-D to road/rail
vibration in dwellings [36]; and DIN 4150-2:2025
addresses effects on people in buildings [37]. The
FTA Manual applies a staged screening/general/
detailed assessment approach and accounts for
transport-event frequency; criteria of 72, 75, and
80 VdB are given for residential buildings for fre-
quent, occasional, and infrequent events, respec-
tively [38]. These human-response criteria must
be distinguished from structural standards such as
ISO 4866:2010 and DIN 4150-3:2016 [39, 40].

The FTA further classifies transport events by
frequency as frequent (> 70 events/day), occasion-
al (30-70 events/day), or infrequent (< 30 events/
day). This approach reflects the fact that response
depends not only on the maximum level of an
individual event but also on repetition. These VdB
criteria should not be mechanically converted to
VDV or PPV because the metrics have different
physical and temporal bases [38].

Prevention can be organized according to the
hierarchy «source — propagation path — building/
receptor — spatial planning». For rail systems,
source-control measures include maintenance of

Table 2. Main regulatory approaches to environmental vibration

Document Assessment target

Key approach Practical relevance

ISO 2631-2:2026 [33] Building occupants

BS 6472-1:2008 [35] Building occupants

Road/rail vibration

NS 8176:2017 [36] in dwellings

DIN 4150-2:2025 [37] Building occupants

FTA Manual [38] Transport projects

ISO 4866 / DIN 4150-3 [39, 40] Structures

VdB; event frequency

Comfort/annoyance;

1-80 Hz; Wm not a health limit

VDV; time of day Dose-based human response

Socio-vibrational

Vi os; classes A-D A
w95 classification

1-80 Hz Current german approach

Screening — detailed
assessment + mitigation

Do not substitute for human-
response criteria

Structural response/
velocity
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rail and wheel condition, resilient fasteners, ballast
mats, floating slabs, and speed optimization; mea-
sures along the propagation path include trenches,
subsurface barriers, and buffer distance; building-
level measures include modification of stiffness,
mass, foundations, and resonant characteristics.
An engineering review of railway vibration prob-
lems confirms the broad need for mitigation and
the diversity of metrics used [31]. From a public-
health perspective, the preferred strategy is pre-
vention by design: assessing potential exposure
before approval of transport routes or residen-
tial development, followed by instrumental and,
where feasible, population-response monitoring
after commissioning.

For selected rail mitigation systems, the FTA
reports indicative reductions of approximately 5-
10 dB for resilient fasteners in the relevant higher-
frequency range and 8-12 dB for ballast mats at
frequencies above approximately 25-30 Hz; floating
slab track may provide greater attenuation when
the system resonance is appropriately designed.
Effectiveness is frequency dependent and should
not be transferred across sites without engineering
analysis [38].

At the spatial-planning level, distance between
the source and a sensitive receptor is important but
does not by itself guarantee acceptable indoor vib-
ration. Planning decisions should therefore com-
bine screening, geotechnical modelling, building
characteristics, and field validation. After a new
transport facility is commissioned, post-project
monitoring is desirable to verify not only modelled
vibration levels but also actual resident response.

Evidence Synthesis. Overall, human response
is determined by the interaction of exposure mag-
nitude, frequency content, temporal structure,
source type, concurrent noise, building character-
istics, and individual and situational factors. The

strongest evidence concerns annoyance and sleep
disturbance; evidence for psychological symptoms
is still emerging, while evidence for clinically mani-
fest chronic disease remains insufficient.

Main Findings and Annoyance. This review
shows that environmental vibration is an estab-
lished but methodologically heterogeneous field of
research. The most consistent evidence concerns
annoyance, followed by sleep disturbance; acute
physiological effects are supported by a smaller
but methodologically robust body of experimen-
tal evidence. Evidence on long-term mental, car-
diovascular, and other clinical outcomes remains
insufficient [1]. Moreover, much of the overall
evidence derives from railway vibration, limiting
direct extrapolation to road, construction, and in-
dustrial sources.

The most important integrative finding is the
unevenness of the evidence chain. At the level of
perception and annoyance, large population studies
and exposure-response models are available; for
sleep, there are fewer studies but stronger objec-
tive evidence; for acute physiology, several control-
led experiments exist; evidence on mental-health
symptoms is only emerging; and a major gap re-
mains for chronic manifest disease. This distinc-
tion is essential for accurate communication of the
level of certainty.

The consistency of exposure—annoyance associa-
tions across independent British, Norwegian, and
Swedish programmes increases confidence that
this is a genuine population-level outcome [7, 9, 10,
12]. However, annoyance is not a simple function
of amplitude. Source type, event structure, noise,
residential context, and residents’ attitudes have
independent importance. In particular, concern
about property damage and expectations of future
vibration substantially modified response [27].
Annoyance should therefore be interpreted as an

Table 3. Summary evidence map

Outcome

State of evidence

Main limitation

Perception/annoyance

Sleep disturbance

Cortical arousal/heart rate

Activity/attention Limited

Depressive/other mental-

health symptoms Emerging, weak

Clinically manifest chronic

. Major evidence ga
diseases ) §ap

Most developed; exposure-response
relationships available

Moderately strong; psg + field data

Limited but objective acute effects

Predominantly cross-sectional;
source/context modifiers

Much evidence from freight rail;
small laboratory samples

Long-term significance unknown
Predominantly self-report
Confounding, correlated noise,
selection bias

Lack of adequate prospective cohorts
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integrated human response to a physical and socio-
contextual stressor, but not as a clinical disease.

This distinction has an important conceptual
implication. Annoyance should not be dismissed as
«merely a subjective complaint», because it reflects
persistent disruption of comfort and the restorative
function of the home. At the same time, it is not a
clinical outcome and cannot be used as evidence
of somatic or mental disease. This distinction al-
lows public-health relevance to be acknowledged
without overextending causal conclusions.

Combined Effects of Noise and Vibration. Trans-
portation noise and vibration frequently arise from
the same source, making their independent and
combined effects difficult to separate in field studies.
Early laboratory models showed that joint con-
sideration of noise and vibration better explained
overall response than either exposure alone [28].
TVANE, Japanese Shinkansen surveys, and EpiVib
confirmed mutual modification of response at
the population level [11, 12, 14, 29]. Transport in-
frastructure should therefore be evaluated as a
combined exposure, and epidemiological models
should simultaneously include noise, vibration,
interaction terms, and source characteristics.

This issue is particularly important for psycho-
logical and long-term outcomes because railway
and road noise already have an established evi-
dence base for sleep disturbance and cardiovas-
cular outcomes. If noise exposure is assessed
imprecisely or omitted from the model, residual
confounding may spuriously strengthen an appa-
rent vibration effect. Future studies should exa-
mine independent effects, statistical interaction,
non-linearity, and source-specific modifiers.

Sleep as the Most Convincing Health-Relevant
Pathway. Unlike annoyance research, sleep studies
include objective endpoints. The sequence «vibra-
tion event — cortical arousal/awakening — sleep
fragmentation — acute autonomic response» is
supported by PSG/ECG experiments [18-20]. Ex-
perimental separation of noise and vibration is
particularly important: vibration alone elicited
responses, making residual confounding by noise
a less plausible explanation [20]. Pooled field/labo-
ratory data provide additional exposure-response
support [21].

This pattern is consistent with triangulation of
evidence: field surveys show that the problem oc-
curs in real communities; laboratory experiments
demonstrate that the vibration component can in-
dependently trigger an acute response; and pooled
analyses partly bridge these two levels [19-21].
However, triangulation does not replace long-term

observation when the outcome of interest is chro-
nic disease.

A mechanistically plausible short-term path-
way does not, however, establish progression to
hypertension, ischemic heart disease, stroke, or
other chronic pathology. This remains the critical
missing link [1]. It is therefore appropriate to de-
scribe the evidence for acute sleep and physiologi-
cal effects as causally persuasive, but not to infer
an established risk of chronic disease.

Mental Health and Emerging Evidence. Since
2023, a new but still weak evidence domain has
emerged for mental health. Studies published in
2026 combined direct metro-vibration measure-
ments with PHQ-9 and Adult Self-Report assess-
ments [24, 25]. They support possible associations
with depressive symptoms, sleep problems, and
attention/concentration difficulties; however, cross-
sectional design, correlated noise exposure, limited
study settings, and selection bias preclude causal
or clinical etiological inference. These findings
broaden the range of outcomes under investiga-
tion but do not change the overall conclusion that
evidence for clinically diagnosed mental disorders
remains insufficient.

Methodological and Regulatory Implications.
Heterogeneity in RMS, VDV, vw,95, VdB, PPV, event
maxima, and modelled exposure is not merely
a technical issue; it impedes meta-analysis and
translation of epidemiological evidence into regu-
latory criteria. Waddington et al. did not identify a
universally superior descriptor but demonstrated
the importance of appropriate frequency weighting
[9]. Standardization should therefore focus not on
a single metric but on a minimum dataset compris-
ing amplitude, spectrum, direction, event maxima,
event number/duration, day/night distribution, cu-
mulative exposure, and building characteristics.

For future guideline development, epidemiolo-
gical comparability should precede the establish-
ment of health-based thresholds. Without harmo-
nized reporting, even a large number of new
studies may remain difficult to pool. A minimum
set of physical descriptors should ideally be supple-
mented by train/vehicle type, event rate, day/night
distribution, building response, and simultaneous
noise exposure.

Regulatory practice is also fragmented. ISO
2631-2:2026, BS 6472-1, NS 8176, DIN 4150-2, and
FTA guidance use different metrics and target
frameworks [33, 35-38]. It is particularly important
not to conflate human-response criteria with struc-
tural-damage limits [39, 40]: a level that is safe for
the structure may still be perceptible, annoying, or
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sleep disturbing. For residential settings, nocturnal
event maxima, event frequency, and cumulative
exposure should be characterized separately.

Public Health Implications. Environmental
vibration should be regarded as a health-relevant
environmental stressor: the evidence for effects
on annoyance and sleep is sufficiently convincing
to justify preventive management of exposure even
though chronic-disease risk has not been estab-
lished. The residential setting is especially impor-
tant because repeated nocturnal or uncontrollable
events may impair recovery. Vulnerable popula-
tions — including children, older adults, and peop-
le with sleep disorders or chronic disease — re-
main understudied, supporting a precautionary
approach to siting sensitive receptors near major
vibration sources.

From a public health perspective, the home has
a special status: the same physical vibration level
may have different implications depending on room
function and time of day. A bedroom at night, where
repeated events may interrupt sleep, requires a
different approach from an office during daytime.
Unpredictability, audible rattling, perceived lack of
control, and concern about property damage may
further increase the relevance of exposure.

In practice, this supports a principle of pro-
portionate prevention: the absence of established
chronic-disease risk is not a reason to disregard
substantial annoyance or sleep disturbance. At the
same time, public-health communication should
clearly distinguish established human-response
effects, emerging associations, and unconfirmed
clinical risks.

The most effective strategy is prevention by de-
sign: potential ground-borne vibration should be
assessed during transport-infrastructure and resi-
dential planning, source/path/building mitigation
should be applied where appropriate, and post-
project monitoring should be conducted. However,
a technical reduction in VdB, VDV, or PPV is not
equivalent to a demonstrated public-health benefit;
before-and-after intervention studies are needed
with repeated assessment of exposure, annoyance,
sleep, and other relevant outcomes.

Public-health evaluation of mitigation should
therefore include two levels of effectiveness: engi-
neering effectiveness (physical reduction in vibra-
tion level) and population effectiveness (reduction
in annoyance, sleep disturbance, or other relevant
outcomes). The latter remains insufficiently stu-
died. Before-and-after designs with control areas
or stepped implementation of mitigation could
substantially strengthen the evidence base.

Strengths, Limitations, and Directions for
Future Research. Strengths of this review include
its broad public-health scope, distinction between
Publication ID and Study/Cohort ID, integration
of population, laboratory, exposure-methodology,
and regulatory evidence, and literature coverage
through August 2026. Major limitations include
substantial heterogeneity, predominance of railway
studies and cross-sectional designs, difficulty con-
trolling for noise, uneven geographic representa-
tion, and a search restricted to PubMed/MEDLINE,
Scopus, and Web of Science.

Methodological heterogeneity precluded a de-
fensible meta-analysis across all sources and out-
comes. In addition, searching the three major da-
tabases reduces but does not eliminate the possibi-
lity of missing specialized engineering or national
literature. Regulatory documents are not epide-
miological studies and were therefore analyzed as
a separate policy/standards layer rather than as
evidence of health effects.

The field requires harmonized terminology and
reporting standards. A minimum exposure dataset
should support data reuse and cross-study compa-
rison; large cohorts should incorporate GIS/physi-
cal modelling, validation measurements, and build-
ing characteristics. This would facilitate future
pooled analyses and, potentially, the development
of health-relevant guideline values.

Priorities for future research include large pros-
pective cohorts; individualized noise and vibration
exposure assessment; objective sleep, cardiovas-
cular, and cognitive outcomes; standardized re-
porting of exposure parameters; dedicated studies
of children, older adults, and other vulnerable
populations; more research on road, construction,
and industrial vibration; and intervention studies
linking engineering reductions in vibration to mea-
surable changes in health and well-being.

An optimal prospective design should include
repeated or modelled individual exposure, a sepa-
rate nocturnal component, concomitant noise, so-
cioeconomic and housing covariates, and linkage
to clinical registries. Nested substudies could use
actigraphy/PSG for sleep, ambulatory blood pres-
sure and heart-rate variability for cardiovascular
pathways, and standardized performance tests for
cognition. Such multilevel cohorts could determine
whether acute sleep/autonomic responses are truly
intermediate steps toward long-term risk.

CONCLUSIONS

1. Environmental vibration is a health-relevant
physical factor in residential environments, with
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the strongest evidence linking it to annoyance and
sleep disturbance; objective PSG/ECG evidence is
available for sleep-related effects.

2. The most developed evidence base concerns
railway vibration. Freight traffic is often associated
with a stronger response than passenger traffic at
comparable exposure levels; evidence on road, con-
struction, and industrial vibration is substantially
more limited.

3. Nocturnal vibration can independently trig-
ger cortical arousal/awakening, sleep fragmenta-
tion, and acute changes in heart rate; however,
these responses do not demonstrate the develop-
ment of chronic cardiovascular disease.

4. Population response is determined not only
by vibration amplitude but also by frequency con-
tent, direction, number and duration of events,
time of day, source type, noise, building characte-
ristics, and individual and situational factors.

5. Evidence on mental-health symptoms is re-
cent and preliminary; because of cross-sectional
designs, confounding, and correlated noise expo-
sure, a causal relationship with clinically diagnosed
mental disorders has not been established.

6. The key evidence gap concerns long-term
clinical outcomes. Prospective cohorts with indi-
vidualized noise/vibration exposure and objective
clinical outcomes are required.

7. Regulatory systems are primarily oriented
toward comfort/annoyance or structural safety.
Human-response criteria should be clearly dis-
tinguished from building-damage limits, and pre-
vention should be incorporated at the spatial and
transport planning stage.

Overall, current evidence supports preventive
reduction of substantial environmental vibration
exposure in parallel with the development of stan-
dardized epidemiological studies needed to inform
future health-based criteria.

REFERENCES

1.Seidler A, Schubert M, Mehrjerdian Y, Krapf K,
Popp C, van Kamp I, et al. Health effects of railway-
induced vibration combined with railway noise-a
systematic review with exposure-effect curves. Envi-
ron Res. 2023;233:116480.
doi: https://doi.org/10.1016/j.envres.2023.116480

2.Seidler A, Schubert M, Mehrjerdian Y, Krapf K,
Popp C, van Kamp I, et al. Corrigendum to «Health
effects of railway-induced vibration combined with
railway noise-a systematic review with exposure-
effect curves» [Environ Res. 233 (2023) 116480]. En-
viron Res. 2024;251(Pt 1):118658.
doi: https://doi.org/10.1016/j.envres.2024.118658

3. Peters MDJ, Marnie C, Tricco AC, Pollock D, Munn Z,
Alexander L, et al. Updated methodological guidance

for the conduct of scoping reviews. JBI Evid Synth.
2020;18(10):2119-26.
doi: https://doi.org/10.11124/JBIES-20-00167
4. Tricco AG, Lillie E, Zarin W, O’Brien KK, Colquhoun H,
Levac D, et al. PRISMA Extension for Scoping Re-
views (PRISMA-ScR): checklist and explanation. Ann
Intern Med. 2018;169(7):467-73.
doi: https://doi.org/10.7326/M18-0850
5.Rethlefsen ML, Kirtley S, Waffenschmidt S, Ayala AP,
Moher D, Page M]J, et al. PRISMA-S: an extension
to the PRISMA Statement for Reporting Literature
Searches in Systematic Reviews. Syst Rev. 2021;10
(1):39.
doi: https://doi.org/10.1186/s13643-020-01542-z
6.Barker TH, Hasanoff S, Aromataris E, Stone JC,
Leonardi-Bee ], Sears K, et al. The revised JBI criti-
cal appraisal tool for the assessment of risk of bias
for analytical cross-sectional studies. JBI Evid Synth.
2026;24(3):401-8.
doi: https://doi.org/10.11124/JBIES-24-00523
7.Klaeboe R, Turunen-Rise IH, Harvik L, Madshus C.
Vibration in dwellings from road and rail traffic —
Part II: exposure-effect relationships based on ordi-
nal logit and logistic regression models. Appl Acoust.
2003;64(1):89-109.
doi: https://doi.org/10.1016/S0003-682X(02)00053-1
8.Sica G, Peris E, Woodcock JS, Moorhouse AT, Wad-
dington DC. Design of measurement methodology
for the evaluation of human exposure to vibration in
residential environments. Sci Total Environ. 2014;482-
483:461-71.
doi: https://doi.org/10.1016/j.scitotenv.2013.07.006
9. Waddington DC, Woodcock ], Peris E, Condie ],
Sica G, Moorhouse AT, et al. Human response to
vibration in residential environments. J Acoust Soc
Am. 2014;135(1):182-93.
doi: https://doi.org/10.1121/1.4836496
10. Sharp C, Woodcock ], Sica G, Peris E, Moorhouse AT,
Waddington DC. Exposure-response relationships
for annoyance due to freight and passenger rail-
way vibration exposure in residential environments.
J Acoust Soc Am. 2014;135(1):205-12.
doi: https://doi.org/10.1121/1.4836115
11. Gidléf-Gunnarsson A, Ogren M, Jerson T, Ohrst-
rom E. Railway noise annoyance and the importance
of number of trains, ground vibration, and building
situational factors. Noise Health. 2012;14(59):190-
201.
doi: https://doi.org/10.4103/1463-1741.99895
12. Ogren M, Gidlof-Gunnarsson A, Smith M, Gustavs-
son S, Persson Waye K. Comparison of annoyance
from railway noise and railway vibration. Int | Envi-
ron Res Public Health. 2017;14(7):805.
doi: https://doi.org/10.3390/ijerph14070805
13.Maclachlan L, Ogren M, van Kempen E, Hussain-
Alkhateeb L, Persson Waye K. Annoyance in re-
sponse to vibrations from railways. Int | Environ Res
Public Health. 2018;15(9):1887.
doi: https://doi.org/10.3390/ijerph15091887
14.Vincens N, van Kempen E, Ogren M, Persson Wa-
ye K. Living close to railways: cross-sectional analysis
of ground-borne vibrations and vibration annoy-
ance. Transp Res Part D Transp Environ. 2024;136:
104458.
doi: https://doi.org/10.1016/j.trd.2024.104458

118 ISSN (print) 2077-7477 o ISSN (online) 2077-7485 ¢ ENVIRONMENT & HEALTH ¢ N2 3(120) * 2026



ENVIRONMENTAL VIBRATION AND PUBLIC HEALTH:

A SCOPING REVIEW OF HEALTH EFFECTS, EXPOSURE ASSESSMENT, AND PREVENTIVE STRATEGIES

15.Rafidah M, Mohd Lazi MKA, Padil KH, Hassan SA,
Sulaiman N. Assessing the impact of railway traffic
types on human annoyance in residential area due
to ground-borne vibrations. Environ Sci Pollut Res
Int. 2025;32(34):20714-36.
doi: https://doi.org/10.1007/s11356-025-36841-2
16. Arnberg PW, Bennerhult O, Eberhardt JL. Sleep
disturbances caused by vibrations from heavy road
traffic. ] Acoust Soc Am. 1990;88(3):1486-93.
doi: https://doi.org/10.1121/1.400305
17.Smith MG, Croy I, Ogren M, Persson Waye K. On
the influence of freight trains on humans: a labora-
tory investigation of the impact of nocturnal low
frequency vibration and noise on sleep and heart
rate. PLoS One. 2013;8(2):e55829.
doi: https://doi.org/10.1371/journal.pone.0055829
18.Croy I, Smith MG, Persson Waye K. Effects of train
noise and vibration on human heart rate during
sleep: an experimental study. BMJ Open. 2013;3(5):
e002655.
doi: https://doi.org/10.1136/bmjopen-2013-002655
19.Smith MG, Croy I, Hammar O, Persson Waye K.
Vibration from freight trains fragments sleep: a poly-
somnographic study. Sci Rep. 2016;6:24717.
doi: https://doi.org/10.1038/srep24717
20. Smith MG, Croy I, Ogren M, Hammar O, Lindberg E,
Persson Waye K. Physiological effects of railway vib-
ration and noise on sleep. | Acoust Soc Am. 2017;141
(5):3262-9.
doi: https://doi.org/10.1121/1.4983302
21.Persson Waye K, Smith MG, Hussain-Alkhateeb L,
Koopman A, Ogren M, Peris E, et al. Assessing the
exposure-response relationship of sleep disturbance
and vibration in field and laboratory settings. Environ
Pollut. 2019;245:558-67.
doi: https://doi.org/10.1016/j.envpol.2018.09.082
22.Maclachlan L, Persson Waye K, Pedersen E. Ex-
ploring perception of vibrations from rail: an inter-
view study. Int | Environ Res Public Health. 2017;14
(11):130s.
doi: https://doi.org/10.3390/ijerph14111303
23.Morihara T, Yokoshima S, Matsumoto Y. Effects of
noise and vibration due to the Hokuriku Shinkansen
Railway on the living environment: a socio-acoustic
survey one year after the opening. Int | Environ Res
Public Health. 2021;18(15):7794.
doi: https://doi.org/10.3390/ijerph18157794
24.Sadeghi J, Nourollahi H, Sadeghi V. Evaluation of
conventional floor-to-floor prediction models for
train-induced noise and vibration and their asso-
ciation with residents’ depressive symptoms. Noise
Health. 2026;28(131):511-22.
doi: https://doi.org/10.4103/nah.nah_20_26
25.Sadeghi J, Nourollahi H, Sadeghi V. Underground
metro-induced noise versus vibration: a comparative
assessment of impacts on people’s mental health
dimensions. Sustain Cities Soc. 2026;145:107473.
doi: https://doi.org/10.1016/j.5cs.2026.107473
26.Nguyen Thanh Tung, Matsumoto Y, Yokoshima S,
Morihara T, Hayashi K. Indoor discomfort from
ground transportation traffic vibration and noise-
comparison between Vietnamese and Japanese young
participants. J Acoust Soc Am. 2026;159(6):4832—
42.
doi: https://doi.org/10.1121/10.0043936

27.Peris E, Woodcock ], Sica G, Sharp C, Moorhou-
se AT, Waddington DC. Effect of situational, attitu-
dinal and demographic factors on railway vibration
annoyance in residential areas. | Acoust Soc Am.
2014;135(1):194-204.
doi: https://doi.org/10.1121/1.4836495

28. Howarth HVC, Griffin MJ. The annoyance caused
by simultaneous noise and vibration from railways.
J Acoust Soc Am. 1991;89(5):2317-23.
doi: https://doi.org/10.1121/1.400922

29.Yokoshima S, Morihara T, Sato T, Yano T. Combined
effects of high-speed railway noise and ground vibra-
tions on annoyance. Int | Environ Res Public Health.
2017;14(8):845.
doi: https://doi.org/10.3390/ijerph14080845

30. Wong-McSweeney D, Woodcock JS, Peris E, Wad-
dington DC, Moorhouse AT, Redel-Macias MD.
Human annoyance, acceptability and concern as re-
sponses to vibration from the construction of Light
Rapid Transit lines in residential environments. Sci
Total Environ. 2016;568:1308-14.
doi: https://doi.org/10.1016/j.scitotenv.2016.01.121

31.Connolly DP, Marecki GP, Kouroussis G, Thalas-
sinakis I, Woodward PK. The growth of railway
ground vibration problems — a review. Sci Total
Environ. 2016;568:1276-82.
doi: https://doi.org/10.1016/j.scitotenv.2015.09.101

32.World Health Organization. Regional Office for Euro-
pe. Environmental noise guidelines for the European
Region. Copenhagen: WHO Regional Office for Euro-
pe; 2018. 160 p.

33.International Organization for Standardization. Me-
chanical vibration and shock — Evaluation of human
exposure to whole-body vibration — Part 2: Vibration
in buildings (1 Hz to 80 Hz) (ISO 2631-2:2026). 3" ed.
Geneva: International Organization for Standardiza-
tion; 2026.

34.International Organization for Standardization. Me-
chanical vibration and shock — Evaluation of hu-
man exposure to whole-body vibration — Part 1:
General requirements (ISO 2631-1:1997). 21d ed. Ge-
neva: International Organization for Standardization;
1997.

35. British Standards Institution. Guide to evaluation of
human exposure to vibration in buildings. Part 1:
Vibration sources other than blasting (BS 6472-1:
2008). London: British Standards Institution; 2008.
doi: https://doi.org/10.3403/19971044

36. Standards Norway. Vibration and shock — Measure-
ment of vibration in buildings from land-based trans-
port, vibration classification and guidance to evalua-
tion of effects on human beings (NS 8176:2017). Oslo:
Standards Norway; 2017.

37.Deutsches Institut fiir Normung. Vibrations in build-
ings — Part 2: Effects on persons in buildings (DIN
4150-2:2025-08). Berlin: DIN Media; 2025.
doi: https://doi.org/10.31030/3613483

38. Quagliata A, Shumway MA, Boeker E, Roof C, Meis-
ter L, Singleton HL. Transit noise and vibration
impact assessment manual. Washington (DC): U.S.
Department of Transportation, Federal Transit Ad-
ministration; 2018. FTA Report No. 0123.
doi: https://doi.org/10.21949/1503619

39.International Organization for Standardization. Me-
chanical vibration and shock — Vibration of fixed

2026 o N2 3(120) e AOBKIN1A TA 34OPOB’A e ISSN (print) 2077-7477  ISSN (online) 2077-7485 119



Halak S.S., Semashko PV., Bezverkha A.P., Serdiuk Ye.A., Gots O.V.

structures—Guidelines for the measurement of vibra-
tions and evaluation of their effects on structures
(ISO 4866:2010). 2 ed. Geneva: International Orga-
nization for Standardization; 2010.

®IHAHCYBAHHA

[locnifKeHHA BUKOHAHO B MeXax HayKOBO-A0CNiAHOI po6oTu «Po3-
po6Ka Ta BAOCKOHANEHHS METOANYHMX NiAX0iB A0 NPOrHO3YBaHHA
aKyCTUYHOIO CTaHy Ta HOPMYyBaHHS BibpaLii >XMTNOBOro cepefoBu-
a», 1o iHaHCYeTbCA HaLioHANbHOK akagemMietd MeanYyHNX Hayk
YkpaiHn. Homep aepxasHoi peectpadii 0120U105408.

KOH®JIIKT IHTEPECIB
ABTOpYU 3asABNAKOTH NPO BiACYTHICTb KOH(IIKTY iHTEpECiB.

BUKOPWCTAHHA FrEHEPATBHOIO
LITYYHOT O IHTENEKTY

leHepaTuBHWIA WTY4HMIA iHTenekT (GPT-5.2, OpenAl, Bepcis 5.2; BU-
KopucTaHo 26 cepnHs 2026 poky) 3acTOCOBYBABCS BMKIOYHO AR
MOBHO-CTUICTUYHOrO BAOCKOHANEHHA po3ainy «06roBopeHHs». 3a-
NUTKA JO CUCTEMW 0OMEXYBANNCS NPOXaHHAMN OO CTUMICTUYHOTO
pefaryBaHHs. ABTOpW Nepesipuau BeCb 3MiCT PyKONuUCYy Ta niaTep-
IDKYIOTb MO0 TOYHICTb, OPUTIHANBHICTb i BiACYTHICTb nnariary.

BIJOMOCTI PO ABTOPIB TA iX BHECOK

TANAK Ctanicnas: koHUenTyanisauis, KypyBaHHA aaHnx, opmarb-
HWi aHania, NpoBeeHHN AOCNIAKEHHS, METOM0NOrIf, aaMiHicTpy-
BAHHS MPOEKTY, HaNMCAHHA — NiAroTOBKA NMEPBUHHOMO BapiaHTa
PYKOMWCY, HaNMMCaHHA — PELieH3YBAHHA Ta peAaryBaHHs.

ORCID: https://orcid.org/0000-0002-9502-7198

e-mail: ssgalak@gmail.com

CEMALLIKO MeTpo: KoHLenTyanisauis, KypyBaHHA AaHnX, opmanb-
HUN aHanis, 3any4yeHHs PiHAHCYBaHHA, NPOBEAEHHSA LOCMILKEHHS,
METOZAO0SIOriA, aAMIHICTPYBAHHA NPOEKTY, HAMUCAHHA — pPeLeH3y-
BaHHs Ta peAaryBaHHs.

ORCID: https://orcid.org/0009-0009-3075-4245

e-mail: pws240653@gmail.com

BE3BEPXA AHHa: KypyBaHHSA [laHUX, 3any4eHHA (DiHAHCYBAHHSA, NPO-
BeJEeHHA LOCNiIKEeHHs, pecypcHe 3a6e3MneyeHHs.

ORCID: https://orcid.org/0000-0001-5362-2899

e-mail: a.bezverkha@nhealth.gov.ua

CEPIHOK EBreH: npoBeAeHHS AOCIIKEHHS, PeCypCHe 3a6e3MneyeHHs.
ORCID: https://orcid.org/0000-0003-4947-6045

e-mail: tugs.down@gmail.com

['OL| Onekciit: NpoBeAEHHS AOCNIIKEHHSA, PECYPCHE 3a06e3MeYeHHS.
ORCID: https://orcid.org/0009-0009-6044-343X

e-mail: alexei.gotz@imbioimpex.com.ua

Otpumaro: 28.08.2026
lTpnitHaTo go gpyky: 17.09.2026
OnybnikoaHo: 30.09.2026

40. Deutsches Institut fiir Normung. Vibrations in build-
ings — Part 3: Effects on structures (DIN 4150-3:2016-
12). Berlin: DIN Media; 2016.
doi: https://doi.org/10.31030/2579353

FUNDING

This study was conducted within the research project «Develop-
ment and Improvement of Methodological Approaches to Predicting
the Acoustic Environment and Regulating Vibration in Residential
Settings», funded by the National Academy of Medical Sciences of
Ukraine. State registration No. 0120U105408.

CONFLICTS OF INTEREST
The authors declare no conflict of interest.

USE OF GENERATIVE
ARTIFICIAL INTELLIGENCE

Generative Al (GPT-5.2, OpenAl, version 5.2, used on 26 August
2026) was used solely to improve the language of the Discussion
section. Prompts were limited to requests for stylistic editing. The
authors reviewed all content and confirm its accuracy, originality,
and absence of plagiarism.

AUTHOR INFORMATION AND CONTRIBUTIONS

HALAK Stanislav: conceptualization, data curation, formal analysis,
investigation, methodology, project administration, writing — origi-
nal draft, writing — review & editing.

ORCID: https://orcid.org/0000-0002-9502-7198

e-mail: ssgalak@gmail.com

SEMASHKO Petro: conceptualization, data curation, formal analysis,
funding acquisition, investigation, methodology, project administra-
tion, writing — review & editing.

ORCID: https://orcid.org/0009-0009-3075-4245

e-mail: pws240653@gmail.com

BEZVERKHA Anna: data curation, funding acquisition, investigation,
resources. ORCID: https://orcid.org/0000-0001-5362-2899
e-mail: a.bezverkha@nhealth.gov.ua

SERDIUK Yevhen: investigation, resources
ORCID: https://orcid.org/0000-0003-4947-6045
e-mail: tugs.down@gmail.com

GOTS Oleksii: investigation, resources,

ORCID: https://orcid.org/0009-0009-6044-343X
e-mail: alexei.gotz@imbioimpex.com.ua

Received: 28.08.2026
Accepted: 17.09.2026
Published: 30.09.2026

120

()

BY 4.0

ISSN (print) 2077-7477 o ISSN (online) 2077-7485 ¢ ENVIRONMENT & HEALTH ¢ N2 3(120) * 2026



LMOPOBUIA MOHITOPVHT Y/IETPA®IONIETOBOI EKCMO3ULIT AK CKIAOOBA MPO®IIAKTUKIN PAKY LLIKIPU

V/IK 616.5-006.6-084:[614.875:004](048.8)

doi: https://doi.org/10.32402/dovkil2026.03.121

IIU®POBUIL MOHITOPHUHT VIBTPA®IOJIETOBOI EKCIIO3HIIIL
K CKIAZOBA IIPOPIVTAKTHUKH PAKY HIKIPH

KoeTyH J1.0.12

10pecbKnit HaLioHanbHum
MeANYHUIA YHIBEPCUTET,

M. Omeca, YkpaiHa
2KoMyHanbHe HekoMepLinHe
nignpuemcteo «0necbKum
perioHanbHNUA KNiHiYHNIA
NPOTUNYXJIMHHUNA LEHTP»
Opecbkoi 06nacHoi paau,

m. Omeca, YkpaiHa

META. MpoBecTn NOPIBHANbHWIA aHaNi3 Cy4aCHMX UMDPOBMX | TPAAMLIAHUX MiAXOLIB A0 MOHITOPUHIY
ynbTpadioneTosoi (Y®) ekcrnosuuii Ta OLiHKM PU3NKY 3NM0AKICHUX HOBOYTBOPEHb LIKIPWU, BUSHAYUTM iX
nepesarn, 06MeXKeHHst Ta NePCNeKTUBN 3aCTOCYBAHHS.

MATEPIANIA TA METO[W. MpoBefeHO HapaTUBHUIA aHaniTU4HUA ornsg ny6nikauin 2020-2026 pp.
y 6a3ax PubMed/MEDLINE, Scopus, Web of Science Ta Google Scholar, a Takox matepianis WHO, IARC
i GLOBOCAN. [JaHi y3aranbHeHO MeTOA0M SKiCHOTO MOPiBHANLHOIO CUHTE3Y.

PE3YNIbTATW. BctaHoBneHO, WO TpaauuiiHi Ta undpoBi Nigxoanm BUKOHYIOTb B3aEMOJ0MNOBHIOBANbHI
YHKUiT. YO-iHLEKC | MOHITOPUHT JOBKINNA XapakTepu3yoTb NOTEHLiAHY HE6E3NeKy Ha nonynsuinHomy
piBHi, TOAI K NepcoHanbHi Y®-ceHcopu 3a6e3nedytoTb OLiHKY iHAMBIAYyanbHOI ekcnoanuii. mHealth-
TEXHOJOriT CNpUAOTL NepcoHanisauii NnpodinakTKM Ta NOKPALLEHHIO (POTO3AXMCHOT NOBEAIHKY, a LUTYYHURA
iHTeJIeKT i TeNiejepmarosioris po3LWNpoTe MOXIIMBOCTI cTpaTUiKaLlii pusunky, AiarHOCTUYHOI NIATPUMKM
Ta MapLpyTU3auii nauieHTiB.

BUCHOBKMW. Linchposi TexHonorii AouinbHO BUKOPUCTOBYBATU sIK AOMOBHEHHA [0 TpajuuiiiHoro YO-
MOHITOPUHIY Ta AePMaTOIONi4YHOro CNOCTEPEXXEHHS. IX nojasnblie BNPOBALKEHHsA NOTPebye CTaHaapTu3aLii,
KNiHIYHOI Banigauii, 3axucty nepcoHanbHNUX faHWX Ta OLIHKN e(DEKTUBHOCTI B peanbHUX yMOBax.

KINTH40BI CNOBA: Y®-exkcnosuuia, MoHiTOpuHr, YO-ceHcopu, mHealth, wryyHnii iHTeNeKT, Tenegepma-
TOJI0riAA, paK LWKIpU, rpOMagcbke 340P0B 4.

DIGITAL MONITORING OF ULTRAVIOLET EXPOSURE

Kovtun L.O.1.2

T0desa National
Medical University,
Odesa, Ukraine

2Municipal Non-Profit
Enterprise «Odesa
Regional Clinical
Antitumor Center»
of the Odesa
Regional Council,
Odesa, Ukraine

AS PART OF SKIN CANCER PREVENTION

O0BJECTIVE. To conduct a comparative analysis of contemporary digital and traditional approaches to
monitoring ultraviolet (UV) exposure and assessing the risk of malignant skin neoplasms, and to identify
their advantages, limitations, and prospects for application.

MATERIALS AND METHODS. A narrative review of publications from 2020 to 2026 indexed in PubMed/
MEDLINE, Scopus, Web of Science, and Google Scholar was conducted. Official materials from the
World Health Organization (WHO), International Agency for Research on Cancer (IARC), and Global
Cancer Observatory (GLOBOCAN) were also analyzed. The findings were summarized using a qualitative
comparative synthesis.

RESULTS. Traditional and digital approaches were found to have complementary roles. The UV Index and
environmental UV monitoring characterize potential UV hazards at the population level, whereas personal
UV sensors enable the assessment of individual UV exposure. mHealth technologies facilitate personalized
prevention and improvements in sun-protective behavior, while artificial intelligence and teledermatology
expand opportunities for risk stratification, diagnostic decision support, and patient triage.

CONCLUSIONS. Digital technologies should be considered complementary to traditional UV monitoring
and dermatological surveillance rather than as replacements for these approaches. Their further imple-
mentation requires standardization, clinical validation, protection of personal data, and evaluation of their
effectiveness in real-world settings.

KEYWORDS: UV exposure, monitoring, UV sensors, mHealth, artificial intelligence, teledermatology, skin
cancer, public health.

BCTVII

YiapTpadiosneTose (YO) BUIIPOMiHIOBAaHHI € Of-
HUM i3 TIPOBITHUX MOIN(IKOBAaHUX KaHIIepPOTEH-
HUX QaKTOpiB AOBKiIIA. He3parkarouu Ha MOTO
¢$i3ioJIOTiuHY POJIb, 30KpeMa y4acTh Y CHHTE3] Bi-
TaMiHy D, HagMipHa a6o TpuBasia Y®-eKCIIO3UITig
acoITiFETHCI 3 POTOCTAPIHHAM, iIMyHOCYIIpeCiero
Ta PO3BUTKOM 3JIOSIKICHUX HOBOYTBOPEHBb IIIKi-
pu. BigmoBigHOo 1o kiacudikariii Mi>KHapogHOTo

areHTCTBa 3 BUBUeHHA paky (International Agency
for Research on Cancer, IARC), coHsTuHe Y®-BUIIPO-
MIiHIOBaHHS HaJIE)KUTh JI0 KaHIlepOoTeHiB I rpymnu
Ta Mae I0BeleHUU IPUYUHHO-HACIiIKOBUHU 3B’S-
30K i3 pO3BUTKOM MeJIaHOMU, 6a3aIbHOKIITUHHOI
Ta IVIOCKOKJIITUHHOL KapIIMHOMU IIKipH [1].
IrobanbHMM Tarap Y@-aconiiioBaHUX 3JI05IKiC-
HHUX HOBOYTBOPEHb HMIKipU 3a/IHIITAETHCI 3HAU-
HHUM. 3a OIliHKaMU BcecBiTHBLOI opraHisariii oxo-
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poxu 3mopoB’sa (BOO3), y 2020 pori HagMipHa
V®-ekcrio3urlisg 6yJia IoB’si3aHa MPUOJIU3HO 3
1,2 MJTH HOBUX BHIA/IKiB HEMEJaHOMHOIO PaKy
IIKipu Ta 325 THC. BUNIA[KiB MeJIaHOMH, a TaKOXK
i3 64 THUC. IepeYacHUX CMepTeH BiJ HEMeJIaHOM-
HUX 3JI0SIKiCHUX HOBOYTBOPEHb IIKIpU Ta 57 THC.
CMepTeH Bijf MeJIaHOMU. XapaKTep eKCIIO3UIlii Mae
caMOCTiMiHe 3Ha4YeHHd 11 GOpMYyBaHHS KaHIle-
POTeHHOI0 PU3HKY: KYMYJIATUBHE COHIYHE OIIPO-
MIiHEHHS BiJlirpae 0Co0JIMBY POJIb Y PO3SBUTKY ILJIOC-
KOKJIITUHHOI KapITMHOMU, TO] SIK iIHTEeHCUBHA iH-
TEePMITyr04a eKCIIO3UIIi Ta COHSIYHI OIIIKU € BaXK-
JUBUMU QaKTOpaMU PU3UKY MeJaHOMH [1, 2].

3a manuMu GLOBOCAN 2022, y cBiTi 6yJIo 3a-
peecTpoBaHo 6J1M3bK0 331,7 TUC. HOBUX BUIIA/IKIB
MeJIaHOMHU LIKipu Ta 58,7 TUC. CMepPTeN Bif| IILOTO
3axBOopioBaHHA. [I0Ka3HUKU 3aXBOPIOBAHOCTI Xa-
PaKTepU3yHTHCI 3HAYHO reorpadiqyHo0 HeoqHO-
PiIHICTIO: CTAHAAPTHU30BaHUH 3a BIKOM II0OKa3HUK
ctaHoBuB 29,8 Ha 100 THC. HacejaeHHS B OKeaHil,
16,3 — y IiBHiyHIN AMepurii ta 10,4 — y €Bpo-
i TOPiBHAHO 3 II06aJILHUM IIOKa3HUKOM 3,2 Ha
100 Tuc. HaceseHHd. B ABcTpastii 1jeil MOKa3HUK
nocsraB 37,0 Ha 100 Tuc. HacegeHHS [3].

ATpubyTUBHUU BHECOK YO-BUIPOMIHIOBAaHHS
y GopMyBaHHS ITHOTO TATapPS € CYTTEBUM: 3a OIliH-
kamu IARC, roHaz 80% BHUIIAIKiB MeJIaHOMH IIIKi-
PH, 3apeecTpoBaHUX y CBiTi y 2022 porti, 6y/Iu 110-
B’d3aHi 3 BIULINBOM Y®-BUIIPOMiHIOBaHHS — IIPUO-
JIU3HO 267 THUC. i3 332 THC. HOBUX BHUIIaJKIiB. IIpor-
HOCTHYHI MOJIEJIi CBiTUaTh, 110 38 YMOBU 36epe-
’KeHHs CyJaCHUX TEeHEHI[IN KiIJIbKICTh HOBUX BU-
MaJKiB MeJIaHOMU Y CBITi 710 2040 pOKy MO>Ke 3poc-
TH 6ibII HiXK Ha 50% ITOpiBHSAHO 3 2020 POKOM.
3pocTaHHA TATaps 3JI0IKiCHUX HOBOYTBOpPEHb
IIKIpH CIIOCTepiraeThCcd TaKOXK Cepel HaceJeHH:
CTapILIMX BIKOBUX I'PYII, 10 IIOCHUJIIE aKTyaslb-
HICTh Y[ 0CKOHAaJIeHHs CTpaTeril IIepBUHHOI Ta
BTOPUHHOI ITpodimakTuKu [4-6].

[Ipo6seMa 3aUIIAETHCA aKTyaJbHOK 1 AJId
VKpaiHu. 3a OIIpUIIAHEHUMHU JaHUMU 11010 OH-
KOJIOTIYHOI 3aXBOPIOBAaHOCTI, ¥ 2022-2023 pokax
B VKpaiHi 6ys10 3apeecTpoBaHo 5051 BUIIaI0K Me-
JIaHOMH, a CTaHOM Ha 2023 pik Ha 006JIiKy I1epeby-
Basiu 31 217 maIlieHTiB i3 IIUM 3aXBOPIOBAHHSIM.
HaBeseHi MOKa3HUKHU 0O6IPYHTOBYIOTH HEOOXifI-
HICTBH YIOCKOHAJIEHHS NPOQUIaKTUYHUX 3aXO0/iB,
CIIPIMOBAHUX Ha KOHTPOJIb MOAN(IKOBaHUX Qak-
TOPiB PU3UKY Ta CBOEYACHE BUSBJIEHHS 3JI0SKiC-
HUX HOBOYTBOPEHbB IIKipH [7].

InguBinyanbHa Y®-eKcIiosullis ¢opMyeThCa
IiJ; BILIMBOM KOMIUIEKCY IIPHUPOAHUX, IIpodeciii-
HUX 1 TOBeJiHKOBUX (GAKTOPIB, cepes IKUX Ieo-
rpadivyHa mIMpoTa, Ce30H, Yac f06H, aTMocepHi

YMOBHY, Bifi6MBHA 3[]aTHICTh IOBEPXOHb, TPHUBA-
JIicTh IepeOyBaHHS IIPOCTO Heba, XapaKTep IIPo-
decitiHol gigabHOCTI Ta GOTO3aXMCHA IIOBEIIHKA.
Oco6siuBe 3HaUeHHA Mae IIpodeciiiHa eKCII03ULIia
cepef IIPaIliBHUKIB, IKi 3HaAUYHY YaCTUHY po6040ro
Jacy IPOBOJSATH IIPOCTO Heba, 30KpeMa MOPSIKIB,
OyZIiBeJIbHUKIB, IPAIliBHUKIB CiJIbCHKOT0 TOCIIO-
JapCTBa, LOPOXKHIX CIY>K0 1 pATyBaJIbHUKIB, 11
SIKUX XapaKTepHe TpUBaJle KYMY/IITUBHE COHIUHE
HaBaHTa)KeHHH [8].

Orinka cydacHoro Y®-HaBaHTaKeHH IIOTpe-
Oye Tako)K ypaxyBaHHS 3MiH KJIiMaTUUYHOI CUCTe-
MU. PiBeHb COHAYHOTO YP-BUIIPOMIHIOBAHHS, 1110
JloCsITae IT0OBEPXHi 3eMJIi, BU3HAYAETHCSI BUCOTOX)
CoHIA HaJ TOPU30HTOM, reorpadpigyHO0 IIUPOTOLO,
BHCOTO0 HaJl piBHEM MOps, CTAHOM CTpaTocdep-
HOTO 030HOBOTO IIapy, XMapHIiCTI0, aTMOChepHU-
MU aep0o30JIIMH Ta BiZ[OMBHOIO 3[JaTHICTIO II0BEPX-
Hi. BIUTUB KJIiMaTUYHUX 3MiH Ha VP-eKCII03UITiI0
He € OTHOCIIPSIMOBAHUM 1 M0>Ke peasli30ByBaTHCSI
uepes3 3MiHU aTMOCPEPHUX ITapaMeTpiB, a TAK0XK
OIIOCepeIKOBAHO — Yepe3 3MiHy TeMIIepaTypHOro
pe’XuMy, TPUBAJIOCTI TeIJIOT0 Ce30Hy Ta Xapakx-
Tepy IpodeciiiHOl I peKpealliiHOl aKTUBHOCTI
HaceJIeHHd IIpocTo Heba [9].

TpaguIiviai Digxogu 10 OIiHKU Y®-HaBaHTa-
JKeHHS I'PYHTYIOThCS IepeBakKHO Ha YO-iHeKCi,
Ha3eMHOMY ab0 CyIyTHUKOBOMY MOHITOPHUHTY,
MeTeOpPOJIOTIYHUX IT0Ka3HUKAaX Ta CAMOOITIHIIi CO-
HSIYHOI eKCII03UIlil. Y®-iHeKC € cTaHAapTU30Ba-
HUM IHCTPYMEHTOM OIiHKHU ITOTEHIIIHOI Hebes-
eKd COHIYHOro Y®-BUIIPOMiHIOBaHHS Ha MOIMY-
JIAIIMHOMY PiBHI, IIPOTe He Bifjoopakae paKTUUHY
03y, OTPUMaHy KOHKPETHOI JIIOAUHOK. CaMo-
OITiHKa eKCIIO3UIIii TaKo’X Ma€e MeTO0JIOTiuHi
00Me’KeHHsI, TTIOB’sI3aHi 3 IMTOXUOKaMH IaM’sITi Ta
HETOYHICTIO BU3SHAYEHHS TPUBAJIOCTI ¥ IHTEHCUB-
HOCTI lepebyBaHH4 Ha coHI [10].

P0o3BUTOK ITUPPOBUX TEXHOJIOTIH PO3MINPUB
MO>KJIMBOCTI OITIHKU Y®-eKCIT03UIlil Ta IIpodinak-
THUKU 3JI0SKICHUX HOBOYTBOPEeHb IIKipu. Hocumi
V®-ceHCcOopHU 3a6e3meuyioTh 6e3II0CepesHI0 pee-
CTpALlilo IIePCOHAIBHOI eKCITO3UIlil Ta 11 HaKOIIH-
YeHHS B 4aci, Tofi 9K Mo0iIbHI Ta mHealth-Tex-
HOJIOTII T03BOJIAIOTH IHTErpyBaTH I1i /IaHi 3 iIHAUBI-
IyaJbHUMH QaKTOpaMU PU3UKY Ta BUKOPHUCTOBY-
BaTH IX I TiATPUMKU GOTO3aXUCHOI II0BEIiHKH.
AJITOPUTMHU IITYYHOTO iHTEJIEKTY 3aCTOCOBYIOTHCS
IUId aHaJIi3y MuGPOBUX 300pakeHb IIKipH, CTpa-
TUQIKaIlil pU3HUKY Ta MiATPUMKHU LialHOCTUYHUX
piiieHsb, a udpoBa AePMaTOCKOIIA U TelefepMa-
TOJIOTISI POSIIUPIITE MOKJIMBOCTI IUCTAHITIHHOL
OITIHKHU HiZI03PLIMX HOBOYTBOPEHH i MapIIpyTHU3a-
il margieHTiB [10-13].
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BogHouac 36ibIIeHHS 06CATy IIepCcoHali30Ba-
HUX JAaHUX i TeXHOJIOTIYHUX MOKJIMBOCTEN He €
JIOCTAaTHIM J0Ka30M IOKpallleHHI KJIIHIYHUX pe-
3yJIbTaTiB. /lJ1 pisHUX IIUPPOBUX TeXHOJIOTIH 0-
Ka3oBa 06a3a XapaKTepHU3yeThCSI HEOMHOPITHICTIO
H3alHiB JOCIiKeHb, KIHITEBUX TOYOK i METOIiB
Bautigarii. ITiABUIIeHHA TOYHOCTI BUMipIOBaHHS
IepcoHaNbHOI VP-eKCII03UIlil He MOJKHa 6e3IIo-
cepesHbO OTOTOKHIOBATH 31 3HVDKEHHSIM PU3HKY
paKky IIKipH, a BHCOKA AiarHOCTUYHA epeKTUB-
HICTh aJITOPUTMIB IITYYHOTO iHTEJIEKTY HE YCyBae
HeO00XiTHOCTI 30BHIITHBOI BasifiaIlii Ta KJIiHIYHOTO
KOHTpPOJI0. OTKe, aKTyaJlbHUM 3aJIUIIAETHCI He
JIUIIIEe OIIKC IUPPOBUX TEXHOJIOTIH, a IX KpUTHUUHe
HOPIBHSAHHA 3 TPaJUI[IMHUMU HigxXoqaMHU 3a II0-
KasHUKaMHU TOYHOCTI, JOKa30BOi epeKTUBHOCTI,
piBHA IlepcoHasTi3allii, o6MeXKeHb i chepu IIpax-
TUYHOTO 3aCTOCYBaHHS.

Meta gocaifKeHHsI — IIPOBECTU ITOPiBHAIb-
HUU aHaJIi3 CyyacHUX IIUPPOBUX i TpaSUIIHHUX
HiXO/IB 10 MOHITOPUHTY YJIBTPadioseTOBOI eKc-
TIO3UITil Ta OIIHKH PU3UKY 3JI05IKICHUX HOBOYTBO-
PeHb LIKipH, y3araJIbHUTH [IaHi M0/[0 IX TOUHOCTI
Ta NPodiTaKTUUYHOI e)eKTUBHOCTI, BUSHAUUTHU
nepeBary, 00Me>KeHHS 1 ITepCeKTHUBHI chepH 3ac-
TOCYBaHHA IIUPPOBUX TeXHOJIOTIN y CUCTeMi Ipo-
MaJICLKOI0 3[J0POB’A.

MATEPIAJIN TA METOJAU

JlocipKeHHT BUKOHAHO y popMaTi HapaTUB-
HOTO aHAJITUYHOTO OIJIAAY JIiTepaTypH 3 IIOpPiB-
HSUIbHUM CHHTE30M HayKOBUX JJaHUX IIIO/I0 Tpa-
TUIIINHUX 1 TUOPOBUX ITIIXOIIB 10 MOHITOPHUHTY
yabTpadiosneToBol (YP) ekcriosurii, mpodirakTu-
KU Ta OIIHKU PU3UKY 3JI05IKICHUX HOBOYTBOPEHb
IIKIpH.

[Tomyk HayKOBUX IyOJIiKaIlil MPOBOIUIN B
eJIEKTpOHHUX 6asax ganux PubMed/MEDLINE, Sco-
pus, Web of Science Ta Google Scholar. /logaTkoBo
aHasisdyBanu odinitini maTepianu World Health
Organization (WHO), International Agency for Re-
search on Cancer (IARC) Ta Global Cancer Observa-
tory (GLOBOCAN), 1110 MiCTHJIN aKTyaJIbHi elrifie-
MIOJIOTiIUHI JaHi, BiZoMOCTi 11010 Y®-eKCI1o3uIil
Ta MiDKHapOAHI peKoMeH/aIlil 3 TpodilaKTUKH
Vd-aconifioBaHUX 3aXBOproBaHb. OCHOBHUM Ua-
COBHM IHTepBaJI IIOIIYKY OXOILIIOBAB ITyOJIiKariii
2021-2026 pp.

[TomyKoBy cTpaTerito popMyBaIu 3 BUKOPHUC-
TaHHSIM K/IIOUOBHUX CJIiB Ta IX JIOTIYHUX KOMbOiHa-
mik: «ultraviolet radiation», «UV exposure», «UV
monitoring», «UV index», «personal UV exposure»,
«UV dosimetry», «<wearable UV sensor», «<wearable
UV dosimeter», «digital health», «<mHealth», «mo-

bile health», «artificial intelligence», «machine
learning», «teledermatology», «teledermoscopy»,
«skin cancer prevention», «melanoma», «non-me-
lanoma skin cancer», «skin cancer risk», «public
health». [y TIOMIyKy QOCHIIPKEeHb, Y IKUX OIli-
HIOBaJIU e(peKTUBHICTH I TOUHICTh BiIIOBITHUX
TEXHOJIOTiH, J0JaTKOBO 3aCTOCOBYBaJId TePMiHU
«accuracy», «sensitivity», «specificity», «AUC»,
«validation», «measurement error», «adherence»,
«behavioral outcomes» Ta «clinical outcomes».

Jlo oAy BKJIFOUAJIU CUCTEMATHUYHI OTJISIU
Ta MeTaaHaJli3y, PaHA0Mi30BaHi KOHTPOJbOBaHI
IOCJIPKeHHS, IPOCIIEKTUBHI 1 PEeTPOCIEeKTUBHI
KOTOPTHI IOCIIJKEeHHS, NOCIKeHHS 11arHOCTHUY-
HOI TOYHOCTI Ta BaJifarii, DOMyJAIiiHI T0CTi-
IPKEeHHSs], a TaKOJK peJieBaHTHI HapaTHUBHI OIS,
OPUCBSIYEHI MOHITOPUHTY COHSAYHOI V®-eKcHo-
3UIIi], IepCOHAJbHIN YP-103UMeTPil, HOCUMUM
V®-ceHcopaMm, MmobiibHUM i mHealth-TexHostorism,
QJITOPUTMaM ILITYYHOIO IHTeJIeKTy, IIUQPOBil frep-
MAaTOCKOIIII Ta TeJieflepMaTOJIOTii B KOHTEKCTI IIpo-
(LTaKTHUKY, OIIIHKY PU3UKY Ta PAHHLOI'O BUSIBJIEH-
HS 3JIOIKICHUX HOBOYTBOPEHB IIKipH. /[07aTKOBO
BKJIIOYAJIX OQIlitiHi JOKYMEHTH MI>KHapOIHUX
opraHi3ailiii, 1[0 MiCTHJIM peJIeBaHTHI eIlileMio-
JIOTiYHi, HOpMaTHUBHI Ta MeTOAUYHI JaHi.

He Brurrouasiv my6Jrikartii, 1o He BifTIoBiaan
MeTi OIJIIAy; PO60TH, V IKUX ITUGPOBI TEXHOJIOTI]
He Oy/IU TI0B’s13aHi 3 YO-eKCI03UITi€r0, ITPodiTaKTH-
KO0 a60 OITiIHKOI PU3UKY 3JI05IKICHUX HOBOYTBO-
PeHb HIKipy; Ty6JriKaTH; MaTepiaan 6e3 T0CTaTHHO-
TO OITHCY MeTO/0JIOTii ab0 OITiHIOBaHUX KiHIIEBUX
TOYOK; peKJIaMHi Ta HeaKaJeMidHI MaTepiaJy,
a TaKOoX JKepeJa, OJId IKUX HEMOJKINUBO OyJI0
BCTAaHOBUTH IIOXO/KEHHS IIEPBUHHUX JJaHUX.

ITix yac aHaTi3y BKIIOUEHUX MyOJIiKaIliii oIi-
HIOBaJIU IU3aUH JOCTIPKEHH, XapaKTEPUCTUKHU
IOCJII>KYyBaHOI IIOIIYJIALil, TUII TPAAUIIIHOI abo
TG POBOI TEXHOJIOTII, METO/, IIOPiBHAHHS, OCHOBHI
KiHIIEBI TOUKHU Ta KiJbKICHI ITIOKa3HUKU pPe3yJib-
TaTUBHOCTI. /I IOCTiIyKeHb ITepCcoHaIbHOI V-
0O3UMeTpIl BpaX0oByBaJI TOUHICTh BUMIipIOBaHHS,
BIITBOPIOBAHICTh, BAJTIHICTS 1 TOXUOKY BUMIipIO-
BaHHY; I TUGPOBUX IIPOPITaKTUUHUX BTPY-
4aHb — IPUXWIBHICTH [0 IX BUKOPUCTaHHS Ta
3MiHU GOTO3aXMCHOI ITI0BELIHKHY; [ aJITOPUTMIB
IITYYHOTO IHTEJIEKTYy — YyTJUBICTH, coertudiv-
HICTb, JiaTHOCTUYHY TOYHICTH, IIOINY mix ROC-
KpuBo0 (AUC) Ta HagBHICTh 30BHINTHBLOI BaJifia-
1ii. [[J1s1 iIHTepBEHIIIMHUX TOCTi>KeHb TO0AAaTKOBO
BpaxOBYBaJIH Po3Mip ePeKTy, CTaTUCTUYHY 3Ha-
UyIiCTh Ta AOBipUYi iHTepBasH 3a IX HasIBHOCTI.

[TopiBHAIPHUY aHaJIi3 ITPOBOIUIIN BiIIIOBITHO
[0 XapaKTepy OIliHIOBAHUX KiHIIEBUX TOYOK. /|11
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IepCoOHaJIbHUX MUPPOBUX TEXHOJIOTIN KOMIIapa-
TOpaMH CayryBaiu YO-iHIeKc, Ha3eMHUH 1 CynIyT-
HUKOBUUN MOHITOPUHT YO-BUIIPOMiHIOBAHHS Ta
CaMOOIliHKa COHIYHOI eKCIIO3UIil; /11 TEXHOJIOTIH
OI[IHKU IIKipHUX HOBOYTBOPEHb — CTaHZapTHA
KJIIHIgHa Ta/abo epMaTOCKOIIiYHa OIliHKa JIiKa-
peM. IlopiBHIOBAIU JIKIlle METOZAH, 1[0 XapaKTe-
pH3yBaju 3iCTaBHI KiHIIEBI TOUKU.

KpuTuuHy OIiHKY 0Ka3iB 3[iICHIOBAJIH 3 ypa-
XyBaHHSIM [U3alHy JOCJIiIPKeHHSs, XapaKTepuc-
THK 1 06CATY BUGIPKU, HAIBHOCTI TPYIIU OPiBHIH-
H¢, XapakTepy KiHI[eBUX TOYOK, CII0CO0Y Basifa-
il TeXHOJIOTII Ta MOKJIMBOCTI €KCTPATIIOJIALTL pe-
3yJIbTATIB Ha peaJIbHi KJIiHIYHI ab0 IONyIsAIiiHi
yMoOBH. [Ipu popMyBaHHI BUCHOBKIB IIPiOpUTET
Ha/laBaJI CUCTeMaTHUYHUM OIJIsIlaM 1 MeTaaHa-
JizaM, paH/I0Mi30BaHUM KOHTPOJbOBaHUM JI0C-
JIPKeHHSM, IIPOCIIEKTUBHUM JOCJIi/KeHHSIM Ta
JTOCJIIKeHHSIM QiaTHOCTUYHOI TOYHOCTI i3 30B-
HIITHBOX0 Bavlifjaltiero. Pe3ysbTaTy MJIOTHUX, TEX-
HiYHUX Ta proof-of-concept mocaimpKeHb po3rIga-
JIU SIK TIOTIepeHI Ta He eKCTPaIloIF0BaINd Ha JI0B-
TOCTPOKOBI KJIIHIUHI pe3yabTaTH 6e3 BiIIIOBIiTHOTO
HiITBEePI KEHHS.

MeTo0JI0TiUHY AKICTh ITATOTOBKKU HapaTUB-
HOTO OWIsIAy 3abesmneuyBaJId BiZIIIOBITHO 0 IIPHUH-
muniB SANRA (Scale for the Assessment of Narra-
tive Review Articles), 3okpeMa IIJIIXOM YiTKOIO
bopMysIFOBaHHS METH, OIHUCY iHQOpMaI[iHHUX
JDKepeJI 1 IONITYyKOBOI cTpaTerii, 06IpyHTOBaHOTO
BiZI00pY 0Ka3iB, KpUTUYHOTO aHAJII3y JiTepaTypH
Ta IATBeP/KeHHS KJIHYOBUX M0JI0’KEHb BIJIII0-
BiTHUMU JpKepesiaMu [14].

3 OISy Ha TeTepOTeHHICTh BKIIOUEHUX JI0C-
JIPKeHDb 3a AU3aliHOM, XapaKTepUCTUKaMU I10-
Oy, TUIIAMU ITUPPOBUX TEeXHOJIOTIN, KOM-
rapaTopaMu Ta KiHIIeBUMH TOYKaMU BJIAaCHUU
MeTaaHaJi3 He IIPOBOJUIN. Pe3ysbTaTH y3araib-
HIOBaJIM MEeTOZ0M SKiCHOTO IIOPIBHSJIBHOTO CUH-
Te3y 3a OCHOBHHUMHU HapsIMaMU: TPagUIinHUN
MOHITOPHUHT YO-BUIIPOMiHIOBaHHS, IIEpCOHAIHHA
V®-nosumeTpisa Ta HocuMmi Y®-ceHcopu, mHealth
1 MOGLJIBHI BTpy4YaHH$, aJITOPUTMU IITYYHOTO iH-
TeJIEKTY, IIUPpPOoBa /[epMaTOCKOIIig Ta TeJiefep-
MaToJIorid. [[JI1 KO>KHOTO HallpsIMy aHasi3yBajld
JI0Ka30BY eQeKTUBHICTD, IlepeBaru, 00MeKeHHs,
piBeHBb IepcoHasIi3allii Ta MOTeHI[iNHI chepH 3a-
CTOCYBaHH{ Ha IHAWBiAyaJIbHOMY, KIIHIYHOMY U
HOIYJIAIITHOMY PiBHSIX.

PE3V/IBTATH TA IX OBTOBOPEHHSA

Wearable UV sensors: cydacHi TeXHOJIOTiI Irep-
COHA/IiI30BaHOT0 MOHITOPHUHTY yabTpadioaerTo-
Boi excmo3sunii. HocuMmi ceHcopu yabTpadiose-

TOBOTO BUIIpOMiHIOBaHH4 (wearable UV sensors)
€ OJHUM i3 HaMOIIbII IIepCIIeKTUBHUX HaIPIMiB
PO3BUTKY ITUPPOBOI MEJUITUHU Ta IIepPCOHAI30-
BaHOI MPOGLIAKTUKY PaKy IIKipH. IX TOJOBHOO
IIepeBarol € MOKJIUBICTH 6e3IIepepBHOT0 BUMI-
proBaHHA iHAMBINYaJIbLHOIL yIbTPadioseToBOI eKe-
IO3UITii B peaJIbHOMY Yaci, 1110 3a6e3mneuye 6i1bIII
00’eKTUBHY OIIHKY V®-HaBaHTa)KeHHs IIOPiBHA-
HO 3 TPaJULiMHUMU MeTOoLaMH, 3aCHOBAaHUMU
Ha yabTpadioseToBoMy iHAEKCi abo caMOOITiHIT
TpUBAaJIOCTI IlepebyBaHHSA Ha coHIIi [10, 15].

CyuacHi wearable UV sensors mpegcraBJieHi
eJIEKTPOHHHUMMU Ta GOTOXPOMHUMU IIPUCTPOSIMHU,
SIKI MOXYTh iHTerpyBaTucs y 6paciyeTH, cMapT-
TOIMHHUKY, O0eMKi, 3aXUCHUHU OJAT, KaCKH, OKY-
JIIPYU, MeIUYHI IJIacTUpi Ta iHII 3acobu iHAUBI-
IyaJIbHOTO KOPUCTYBaHHA [16]. EJTeKTpoHHI ceHCo-
PY BUKOPHUCTOBYIOTH GOTOZi0[11 a60 HAITiBIIPOBIifI-
HHUKOBI eJleMeHTH UIsI KiJIbKiCHOT0O BU3HAUYeHHS
iHTeHcuBHOCTI UVA- Ta UVB-BUIIpOMIiHIOBaHHS,
TOII IK GOTOXPOMHI CeHCOpH QYHKIIOHYIOTH Ha
OCHOBI 3MiHHU KOJIbOPY CIIelliaJIbHUX IIOJIIMEPHUX
MaTepiaJiB IIiI BIVIUBOM yIbTPadiosIeTOBOro BU-
IPOMiHIOBaHHS, 3a0e3MeUy0uH IIIBU/IKY Bi3yaJlb-
HY OITiHKY piBHA eKcrio3utiii [10].

OcTaHHIMHU pOKaMM aKTHBHO PO3POOJISIOTHCS
THYUYKi 6i0CyMiCHI CEHCOpPH Ha OCHOBI OpPTaHiuHOI
eJIEKTPOHIKY, rpadeHy, HaHOMaTepiasiB Ta esac-
TUYHUX II0JIIMepiB, 9Ki MOXKYTh 6e31ocepesHb0
¢dikcyBaTHCSI Ha IIOBePXHIi IIKipu abo iHTerpy-
BaTHUCAd B TeKCTUJIbHI MaTepiasu. Taki mpucTpoi
XapaKTepU3yIThCS MaJIOK TOBITMHOI, BUCOKOI0
MEeXaHIYHOI CTIMKIiCTI0, HU3SbKHUM €HEeProCI0KU-
BaHHSIM 1 MOKJIMBICTIO TPHUBAJIOT0 aBTOHOMHOTO
BUKOPUCTAHHS 6€3 iCTOTHOT0 BIJIUBY Ha ITOBCSK-
JleHHY aKTUBHICThL KopUcTyBaua [17].

Ba’KJIMBOI0 TEXHOJIOTIYHOIO0 OCOOJIUBICTIO CY-
qyacHUX V®-CeHCOpiB € MOXKJIMBICTb 6e3TpOTOBOI
nepenadi iHpopMmarrii 3a mormomororo Bluetooth
Low Energy a6o Near Field Communication (NFC).
ITe 3abe3neuye CHHXPOHI3aI[il0 OTPUMAHUX TAaHUX
i3 MOOITBHUMHU 3aCTOCYHKaMU, eJIeKTPOHHUMU
MeIUYHUMHU CUCTeMaMU Ta IHIMUMU ITUGPOBUMU
IaTopMaMHy, CTBOPIOIYN OCHOBY /LIS IOJAJIh-
III0TO aHaJIi3y iHguBixyanbHOI yabTpadioseToBol
excro3uiii [18].

[IpaxkTuuHe 3HaueHHd wearable UV sensors
HaNOIIBITIOK MipOI0 IMPOSBJISIETHCS cepen 0cib i3
BHUCOKHM PHU3UKOM PO3BUTKY 3JIOSKICHUX HOBO-
YTBOPEeHb LIKipY, HacaMIlepeZ, IIPalliBHUKIB, TisIb-
HICTB SIKUX II0B’sI3aHa 3 TPUBAJIUM I1epeOyBaHHAM
npocTo Heba. BUKOpUCTaHHSI HOCHUMHX CEHCOPiB
JI03BOJIAE 00’€EKTUBHO OI[iHIOBaTH HAKOIIUYEHY
yAbTPadioseTOBY eKCIIO3UILiI0 IPOTITOM Pobo-
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401 3MiHY, 110 CTBOPIOE IEPENYMOBH I OIITHUMIi-
3artil ¢poTo3aXMCHUX 3aX0[iB Ta BIIPOBAKeHH
Cy4acHHUX IporpaM IpodeciiiHol npodilaKTUKHA
[8, 19].

HesBakarouu Ha CTPIMKHI PO3BUTOK TEXHOJIO-
I}, IITUpOoKe BIIpoBa/pKeHHsd wearable UV sensors
y IPaKTUKY I'POMAaJCbKOTO 30POB’d IIOTpebye
CTaH/apTH3allil MeTO/iB BUMIipPHOBaHH, KJIiHIY-
HOI BaJIifjarlii oTpuMaHUX JaHUX, YHipiKaIll Tex-
HIYHUX XapaKTepUCTUK IIPUCTPOIB Ta OIIHKHU iX
KJIIHIYHOI ¥ eKOHOMIYHOI e )eKTUBHOCTI.

MoOGiTBHI 3aCTOCYHKH SIK iHCTPYMEHT IIEepCo-
HaJIi30BaHOI Npo¢isakTUKH yabTpadioseToBol
ekcrosunii. Mo6isbHi 3acTocyHkH (mobile health,
mHealth) € KJIFOUOBUM KOMIIOHEHTOM Cy4aCHUX
CHUCTeM ITUPPOBOTO MOHITOPUHTY yIbTpadioseTo-
BOI €KCIT03UIlii, 3a6e3I1eUyI0UH iHTeTpaIlito, aHali3
1 Bigyastizaliro TaHUX, OTPUMAaHUX i3 Pi3HUX [HKe-
pest. Ha BigMmiHy Bif HOCUMUX Y®-ceHCOpiB, gKi
3/IiHICHIOIOTH 6e3I10cepeTHE BUMipIOBaHHS yIbTPa-
$ioJsIeTOBOTO BUIIPOMIHIOBAaHHS, MOOLIBHI 3aCTO-
CYHKU BUKOHYIOTH QYHKITII 00po6KHU iHpopMariii,
OIIHKHU IHAMBIyaJIbHOTO PU3UKY Ta IiATPUMKHA
IPUUHATTA IPOoPIIaKTUUYHUX pilteHs [20].

OCHOBOIO pOO0TH OGINMBIIOCTI CydacHUX 3aCTO-
CYHKIB € iHTerpariig epcoHaJbHUX JaHUX KOPHUC-
TyBaya 3 iHpopMaIfiero mpo ¢akTopu JOBKLIA. [Tin
Jac IIepBUHHOT0 HaJIallITyBaHHS BPaXOBYHOTHCS
doToTHUI MIKipU 3a PirrIaTpikoM, BiK, CTaTh, IIPO-
decitiHa [igIbHICTH, aHAMHE3 COHAYHUX OIIIKiB,
KUJIBKICTh MeJIAaHOITUTapHUX HEBYCIB, CiIMEeMHUMN
aHaMHe3 3JIOSKICHUX HOBOYTBOPEHS IIKIpH Ta iH-
11 paxkTopu puU3UKy. OMHOYACHO 3aCTOCYHOK aBTO-
MaTUYHO OTPUMYE [IaHi IIPO0 IOTOYHUM yIbTpa-
¢dioseToBUN iHJEKC, reorpadiuyHe po3TalryBaHHS,
IIOTO/{HI YMOBHU Ta TPUBAJIICTh Ilepe6yBaHHS KO-
prcTyBaya Ha BifKpuTOMYy IIOBITpi [11, 21].

3a HagBHOCTI wearable UV sensors MobuIEHUM
3aCTOCYHOK CHHXPOHIi3ye iHpopMaIriro npo dpak-
TUYHY IHAUBINyaJIbHYy YP-eKCII03UILil0, II0ENHY-
04y Ii 3 fTaHUMHU IIPO YMOBU HaBKOJUIIHLOTIO
CcepeloBUINA Ta IHAWBiAya bHI XapaKTepUCTUKU
KopucTyBada. lle jae sMory HaKoImmayBaTH iHYOp-
Mallilo IIpo 1060BY, THKHEBY Ta MICAYHY YJIbTPa-
$ioJIeTOBY €KCITO3UIlit0, aHAII3YBATH Il IUHAMIKY,
BisyasiisyBaTU pe3ysbTaTH y BUIJIAAL rpadikiB i
BU3HauaTU TEHJEHIIil 3MiHU IHAUBIyaTIbHOTO
yabTpadiosreToBOro HaBaHTa>KeHH [15].

Ba>ksinBo10 QYHKITI€I0 MOOITBHUX 3aCTOCYHKIB
€ TpaHchopMallis OTpUMAaHUX JaHUX Y IIPaKTUYHI
npodiakTUUHI peKkoMeHaril. Ha mizcraBi KoMII-
JIEKCHOT'O aHaJIi3y 3aCTOCYHOK aBTOMAaTHYHO II0-
BIJTOMJISIE KOPUCTYBava IIpo IIiIBUIIEHUN PiBeHb
yAbTPadioseToBOro BUIPOMiIHIOBAHHS, OPieHTOB-

HUU 6e3IIeYHUN yac rrepebyBaHHS Ha COHITI, HEOO-
XiJTHICTb ITIOBTOPHOI'O HAHECEHHS COHIIe3aXHUCHOTO0
3aco0y, BUKOPUCTaHHSA 3aXUCHOTO 04Ty abo 006-
MeJKeHHs IlepeOyBaHHS Ha BiIKPUTOMY IIOBITpi.
Taxuit migxin cripusge GopMyBaHHIO GOTO3aXUCHOL
IOBEIiHKU Ta IIABUINYE IIPUXUIBHICTD 0 IIPO-
¢imakTHYHUX 3ax0/iB [11].

KpiM MOHITOPUHTY yIbTPadios1eTOBOI eKCII03U-
1ii, cydacHi MOGLIBHI 3aCTOCYHKHU IIITPUMYIOTh
peryJysipHe caM000CTeKeHHs IIKipU. BoHU Mic-
TATh HarafyBaHHs IIPO IIPOBeleHHA OIVIALY, aJIro-
PUTMU OLiHKH IIITMEHTHUX YTBOPeHb 3a KpUTe-
pisimu ABCDE, MOXKIUBICTH GOTOOKYyMEHTYBaH-
HSI HOBOYTBOpPEeHb Ta IOPiBHIHHS 300pa’keHb y
IuHaMimi [22]. IHTerpanisa 3 TesaeqepMaTosIOTiv-
HUMHU IIaTGopMaMU 3abe3neuye QUCTAHIIINHY
nepefavy KJIiHIYHUX ab0 epMaTOCKOIIIYHUX 300-
Pa’keHb JIiKaplo, 110 CIIPHUSIE CBOEYACHOMY BHUSIB-
JIEHHIO Hif03piuX 3MiH i omTUMisarii Mapuipy-
TH3allil mamieHTiB [23]. V cucTeMi rpoMazicbKOro
3[I0pPOB’SI MOOIJIbHI 3aCTOCYHKH MalOTh Ba>KJIUBe
3HaUYeHHS K JpKepeJsio CTaHAapTU30BaHUX ITUPPO-
BUX JIaHUX PO IHAWBiAyaaIbHY yIABTPadioseToBy
eKCII03UI1il0 Ta pOTO3aXUCHY IIOBELIHKY HaceJeH-
H4 [24]. 3a ymM0oBU aHOHIMi3aIrii iHpopMmariii BOHU
MO’KYyTh BUKOPHUCTOBYBATHCS JJISI €I1iIeMi0JIOTiu-
HOTO MOHITOPHHTIY, OIIIHKU e)eKTUBHOCTI Ipodi-
JIAKTUYHUX IPOrpaM i IlTaHyBaHHS 3aXO0/iB II[0/10
3HIDKEeHHS PU3SUKY PO3BUTKY 3JI0SIKICHUX HOBO-
YTBOpPeHb LIKipHU.

BogHO4ac epeKTUBHICTh MOOLILHUX 3aCTOCYH-
KiB 3aJIeKUTh Bifl J0OCTOBIPHOCTI BXiTHUX JaHUX,
KJIIHIYHO]I BaJIila1lii aJIropuTMiB, piBHSA ITUPPOBOIL
rpaMOTHOCTI KOPUCTYBaviB, JOTPUMaHHSI BUMOT
L1070 3aXHUCTY IIepCOHAIbHUX NaHUX Ta IHTerpa-
11ii 3 HaIfioHAJILHUMU eJIeKTPOHHUMHU CUCTeMaMU
OXOPOHU 37I0POB’d [25].

IITyyHwnii iHTe/IeKT y cTpaTHdikanii pusuky
Ta JAiarHOCTUYHIM mATPUMIIL 3/I0IKiCHUX HOBO-
yTBOpeHb mKipu. [IITygnuii inTesekT (Artificial
Intelligence, Al) € ogHUM i3 KJIIOUOBUX iHCTPY-
MEHTIB Cy4acHOI IUPPOBOI MeJUITUHHY, 1[0 MOXKe
BUKOPHUCTOBYBaTHUCA I cTpaTUdiKaIlii iHauBI-
IyaJIbHOTO PU3UKY Ta MiATPUMKH 11aTHOCTUYHUX
PillleHb IIOZ0 3JI0IKICHUX HOBOYTBOPEHB IIKipH
[26, 27].

Ha BigMiHY Bif TpafUIliHHUX CTaTUCTUYHUX
MoJesiel, aJrOPUTMH MAIIMHHOTO HaBYaHHSI
(Machine Learning, ML) Ta riim60K0TO HaBYaHHSI
(Deep Learning, DL) sgaTHI oHO4YaCHO aHali3yBa-
THU BEJIUKY KUJIBKICTh B3aEMOIIOB’I3aHUX GaKTOPiB
PU3UKY, BUABJIATH IIPUX0BaHi 3aKOHOMIpPHOCTI Ta
OIUHAMIYHO OHOBJIIOBATH IIPOTHOCTHUYHI MOJeJi
[28].
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OCHOBOIO IIPOTHO3YBaHH4 € iHTerpartis inpop-
Martil, OTprMaHoOI Bif| pisHUX ITUPPOBUX JKepeJl.
ANTOpPUTMU aHaII3yIOTh IHAUBINyaJ bHY yIbTpa-
¢$iosleTOBY €KCII03UIlit0, 3apeecTpoBaHy wearable
UV sensors, gaHi MOOIJIBHHUX 3aCTOCYHKIB IIPO
II0Be/IiHKY KOopUCTyBada, OTOTHUII IIKipH, BiK,
CTaTh, PO eCcifiHy MiIbHICTh, aHAMHE3 COHSIY-
HUX OITiKiB, KIJILKICTh MeJITaHOITUTapHUX HEBYCIB,
CiMeMHUU aHaMHe3 3JI0IKiCHUX HOBOYTBOPEHbD
IIKipY, pe3yabTaTy IIUPPOBOI AepMaTOCKOIIi], a
TAKO0’K IT0Ka3HUKU HaBKOJIUIITHBOTO CEPeLOBHUIILA,
30KpeMa yabTpadioseToOBUM iHEKC, reorpadiuHe
po3TalltyBaHHS Ta IIOTOHI yMOBH [29].

Ha OCHOBIi KOMIIJIEKCHOTO aHaJjIi3y IfUX Itapa-
MEeTpIiB aJTOPUTMU GOPMYIOTH IHAUBIAyaTIbHUMN
npodib PU3UKY, BUSHAUYAKOTh MMOBIpPHICTH Ha-
KOITMYeHHS KaHIlepOreHHO] 103U yIbTpadiosieTo-
BOTO BUIIPOMiHIOBaHHS Ta IIPOrHO3YIOTH IIOTPedy
B IIPOBe/leHHI MPodiIaKTUYHUX 3axoAiB [27]. Ha
BIIMiHY BiJf CTaTUYHUX MOZeJIed OIIiIHKU PU3UKY,
cy4acHi Al-crucTeMU ITOCTIMHO OHOBJIIOKTE Pe3yilb-
TaTH IIPOTHO3YBAHHS BIIIIOBITHO 10 3MiH yJIbTpa-
¢$iosreTOBOI €KCIIO3UIIil, MOBENIHKU KOPUCTyBada
Ta $aKTOPiB JOBKL/LIA, 3abe3l1euyroyn JUHaAMIUHe
YIpaBJIiHHSA PU3UKOM.

[IpakTHUYHe 3HAYeHHS IITYYHOTO IHTEeJIeKTy
TOJIATAE Y MATPUMIT IPUMHATTS KIIHIYHUX 1 IIpo-
¢imakTUUHUX pimeHs [13, 30]. Ha ocHOBI mpor-
HO30BaHOIO PiBHS PU3HKY CHCTeMa MOXKe aBTO-
MaTHYHO PeKOMEHTyBaTH ONTUMaJIbHUN PesKUM
$0TO03axXuUCTy, BUSHAYATHU JOIIJILHICTH IPOBEEH-
HS IepMaTOCKOIIIYHOTO 00CTeKeHHsI, peKOMeH-
IyBaTU KOHCYJIbTAIlil0 JiKapg-IepMarosora abo
30UIBIIIeHHS YaCTOTH JUHAMIYHOTO CIIOCTEpPesKeH-
H4 [26]. Takuit MiAXIT 03BOJISE TePCOHATIZyBaTH
npodiJlaKTUYHI 3aX0AM BiAIIOBIAHO [0 iIHAUBIAY-
aJIbHUX 0COOJIMBOCTEM KOXKHOI JIIOJUHH.

V cucteMi rpoMajicbKOr0 3J40pOB’S aJlTOPUTMHA
IITYYHOIO IHTeJeKTy MOXYTh BUKOPHUCTOBYBa-
THUCS VI aHAJII3y IOIMYJALIMHUX JaHUX, IIPOT-
HO3yBaHHS TepUTOPiaJIbHOIO0 PU3UKY PO3BUTKY
3JI0SIKICHUX HOBOYTBOPEHD IIIKIPU Ta OIIHKU edeK-
THUBHOCTI TPOQiTaKTUUHUX ITporpam. IloefHaHHA
iHpopmMariil npo yabTpadioseTOBY eKCIIO3UILit0
HaceJIeHHS, KJIIMaTU4YHI paKTopH, Ipodeciiiny
CTPYKTYPY PerioHy Ta II0OKa3sHUKU 3aXBOPIOBAHOCTI
CTBOPIOE MOKJIMBICTh BUSHAYEHHS I'PYII HiIBUIIIE-
HOT'0 PU3UKY, OIITUMi3aliii mporpam epMaToCcKo-
HiYHOTO CKPHUHIHTY Ta OLIBII parjioHaJIbLHOTO PO3-
IIO/ILTY PECypCiB CUCTEMU OXOPOHU 3[I0POB’S [27].

Pa3oM i3 3HaAUHUMU IIepCIIeKTUBaMU IIHPOKe
BIPOBa/KeHHS IITYYHOTO iHTEJIEKTy IIOoTpebye
KJIiHiYHO] Basifamii IIpOrHOCTUYHUX MOJeJIeH,
CTaHJapTHU3alil aJropuTMiB, 3abe3lnleueHHs pe-

pe3eHTaTUBHOCTI HaBUAJIbHUX BUOIPOK, IIP0O30-
pOCTi IIpoliecy IpUNHATTS pillleHb Ta HaiAHOIO
3aXHUCTy IIEPCOHAJILHUX MEAUUHUX JaHuX [31, 32].

IMopanbinii PO3BUTOK Al-TEXHOJIOTIHN IIOB’S-
3yI0Th 31 CTBOPEHHSAM IHTErpoOBaHUX ITUPPOBUX
w1aTdopM, IKi oeHYBaTUMYTh iHQOpMaIlito IIpo
IHAUBIAyaJbHY YIbTPadiosIeTOBY eKCII03UILiIo,
KJIiHIUHI XapaKTepUCTUKU IallieHTa, IuPpoBy
IIepMAaTOCKOIIIIO Ta eJIEKTPOHHI MeUYHI 3aIIUCH,
3ab6e3Ieuy0Ur Iepexif 10 IIPOaKTUBHOI, PU3UK-
OopieHTOBaHOI MOesIi MPOPITAKTUKHU 3T0SIKICHUX
HOBOYTBOPEHH IIKipH.

TeseepMaToJIOTis IK IHCTPyMEHT BUKOPHC-
TaHHS pe3y/IbTaTiB HU(PPOBOro MOHITOPHHTY B
KIiHIYHi OIpaKTHIIi Ta TPOMaACbEKOMY 340POB’i.
TeslelepMaTOJIOTISI € 3aBepIIaJbHUM eTaroM Cy-
4acHOI uPpoBoi MozesTi TPodIIaKTUKHU 3JI0SIKiC-
HUX HOBOYTBOPEHb IIIKipH, 3a0e3IIeUyryn IIpak-
TUYHEe BUKOPUCTAaHHA Pe3yJabTaTiB MOHITOPUHTY
yabTpadioseToBOI eKCIIo3uriii, nudposol fepMa-
TOCKOMII Ta aJITOPUTMIiB IPOTHO3YBAHHS PU3UKY
[12, 33]. Ha BifMiHy Bif iHITUX ITMPPOBUX TEXHO-
JIOTIH, ii 0CHOBHOI0 QYHKITI€I0 € AMCTAHI[INHA KJTi-
HiuHa OIliHKa OTpUMaHOI iHpopMaIlil, TIpUUHATTA
JIIKapChbKUX pillleHb 1 BU3HAYeHHS MOAAJbIIO0]
TaKTUKU BeJleHHs IallieHTa.

CyuacHi TeselepMaToJIOTiyHi I1aTGOPMH 3a-
6es3neuyrOTh Ilepefady KIIHIYHUX ¢poTorpadii,
MUGPOBUX IEPMaTOCKOIIIYHUX 300pa’keHb Ta iH-
1ol MepuyHOI iHQopMarliii 3a MogesraMu store-
and-forward, CHHXpOHHUX BiZleOKOHCYJIbTaIlil
abo ri6puaHOTO0 KOHCY/IBTYBaHHA [34]. Ile m03BO-
JIsIe JIIKapIo OIIHUTHU MOPOJIOTiUHI 0COGIUBOCTI
HOBOYTBOPEHHS, IIOPIBHATU HOT0 3i 30epesKeHUMU
300pa’keHHIMU y AUHAMIIll Ta BUSHAYUTH He0O-
XiJTHICTb I0JJaTKOBOTO 00CTe>KeHHs abo HallpaB-
JIEHHS [I0 CITelliali3oBaHOTO 3akyany [12].

Oco06JUBY IIHHICTE TeJiefiepMaTOoJIOTisI Mae 3a
YMOBHU iHTerparii 3 iHImuMu TUGPOBUMU TEXHO-
jgorigMmu [35]. Ilopsay i3 KIIHIYHUMU Ta JepMa-
TOCKOIIIYHUMHU 300pakeHHIMU JIiKap OTPUMYE
iHdopmariiro Ipo iHAuBinyaIbHY yiabTpadioseTo-
BY €KCIIO3UITi}0, HAKOIIMYEHY 103y OIIPOMiHEHHS,
doToTHI MIKipH, TpodeciiiHy TiTIbHICTD, pe3yilb-
TaTHU OI[IHKU PU3UKY, CGOPMOBaHI aJIrTOpUTMaMHU
IITYYHOTO iHTEJIeKTY, a TaK0X JJaHi Ipo JOTPH-
MaHHS peKoOMeHIaIii mono0 ¢poro3axucty [36].
KoMILTeKCHUU aHasli3 X II0KAa3HUKIB J[03BOJISIE
00’€KTHUBHIIIIE OI[IHUTHU IHAUBIyaJbHUN PU3UK,
BHU3HAYUTU ONTHUMAaJIbHY YaCTOTy KOHTPOJIbHUX
OTJIA/IiB Ta cGOpPMyBaTH IIepCOHAI30BaHUM ILJIaH
NIPodLIaKTUUHOIO CIIOCTepeskeHH [33].

V KJIiHIYHIW HIpakTHUIl TesJaeqepMaToJIoris
CIIpUsie paHHBOMY BUSIBJIEHHIO 3JI0IKICHHUX HOBO-
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YTBOPEHb IIKipH, CKOPOUYEHHIO Yacy Bif| IOsIBU
HiT03pLINX 3MiH 0 KOHCYJIbTAlil cIreriiasgicra Ta
OIITUMi3aIrii MapIIpyTH3aIllii naiieHTiB. Ocobau-
Be 3HAUeHHS BOHA Mae I 0Cib i3 migBUIlleHUM
PU3UKOM PO3BUTKY paKy IIKipH, 30KpeMa IIpallis-
HUKIB, JISUIBHICTh SIKUX II0B’SI3aHA 3 TPUBaJIOK
npodeciiHOI0 yAbTPadioJeTOBOK €KCIIO3UIIIER,
HAaIli€eHTIB i3 YHUCJIeHHUMU MeJIaHOIIUTapHUMU
HeBycaMH, 00TsSDKEHUM CiMeMHUM aHaMHe30M ab0
IepeHeCeHNMH 3JI0KiCHUMU HOBOYTBOPEHHIMU
miKip# [12].

V cucTeMi rpoMaficbKOTO 3[J0POB’SI TeslefiepMa-
TOJIOTiSA CTBOPIOE MOYKJIUBOCTI JIJIs1 MacIliTabyBaH-
HSI IpoTpaM PaHHBOTO BUSBJIEHHS paKy IIKipH,
3abe3reuye JOCTYIIHICTD CIIelliaai3oBaHOI [0mo-
MOT'H He3aJIe)KHO BiJl MICITd IIPOKUBAaHHS Ialli€H-
Ta Ta CHpUAE OGLIBIT epeKTUBHOMY BUKOPHUCTaH-
HIO Ka/IpOBUX i MaTepiaJbHO-TEXHIYHUX pecypcCiB
[33]. InTerpanis TesenepMaTOJIOTIYHUX CEPBICIB
3 eJIEKTPOHHUMH MeJUUYHUMU 3allhcaMU [J[03-
BOJISIE HAKOIIMUYBATH CTaHAAPTU30BaHI KJIIHIUHI
JlaHi, 3MIMCHIOBATH €HifeMiOoJIOTIYHUN MOHITO-
PYHT, OITiHIOBAaTU €PeKTUBHICTD ITPOPLIaKTUIHUX
IIporpaM Ta IIiATPUMYBaTH IPUHHATTS yIIpaB-
JIIHCHKUX pillleHb y chepi rpoMaiCbKOT0 30PO-
B’s [31].

BogHOUac eQeKTUBHICTD TeselepMaToJIorii 3a-
JIESKUTH Bifi IKOCTi ITU$POBUX 3006pakeHb, CTaH-
JlapTU3allii IIPOTOKOJIIB 06CTeKeHH, TEXHIUYHOI
CyMiCHOCTI iHpOpMaIiTHUX CUCTeM, 3a0e3leueH-
HA iHQopMaIliiiHOI 6e3IIeKU Ta AOTPUMaHHS BU-
MOT IIIOJ0 3aXHCTy II€PCOHAJbHUX MEJUUHUX
TaHux [32]. [logaabIuii pO3BUTOK ITHOTO HAIIPS-
My IIOB’SI3yIOTH 31 CTBOPEHHSIM €NVHUX ITUPPO-
BUX IIaTGOPM, IKi MOEAHYBAaTUMYTh pe3yJIbTa-
TH MOHITOPUHIY yaAbTPadioseToBOI €KCIIO3UIIi],
TuGPOBOI [IePMaTOCKOIIIL, aJITOPUTMIB IIITYYHOTO
IHTeJIeKTy Ta eJIeKTPOHHUX MeJUYHUX 3allHCiB,
3abesneuyrouu 6e3repepBHUN IPOPITaKTUUHUN
CYIIPOBI/ MAITieHTIB 1 MigBUIIyI0UN eeKTUBHICTH
nporpaM IpoQiIaKTUKHU 3JI05IKICHUX HOBOYTBO-
peHb 1iKipu [35].

IMopiBHsIEHA edEeKTUBHICTh TPAJUIIMHUX i
mMUPPOBUX MiAXOAIB A0 OIiHKU VP-eKCIO3UITil
Ta PU3UKY paKy HKipH. TpaguiiiniHu MOHITO-
PHHT COHIYHOTO yIbTPadiosIeToBOro BUIIPOMIHIO-
BaHH4 IIepeBa)KHO I'PYHTYETHCSI Ha BU3HAUEHHI
V®-iHeKcy Ta IHINMMX ITapaMeTpiB HaBKOJIUIII-
HBOTO cepefioBUINA. YP-iHIeKC Mae BayKJIUBe I10-
yJIALiMHe 3HaYeHHS, OCKIJIbKY CTaHIapPTHU30BaHO
XapaKTepHU3ye IOTEeHIINHY HebOe3IIeKy epUTeM-
Hol V®-papialiii y BU3Ha4eHOMY MICIII ¥ yaci Ta €
OCHOBOIO [JI1 GOPMYBaHHS PeKOMEHJAIN 1010
¢doTosaxucty [2]. BogHOUac M0r0 BUKOPHUCTaHHSI

IK IHIWBiyaJbHOTO IIOKA3HUKA €KCIIO3UITil Mae
IIPUHITUIIOB] 06MeskeHHsT: V®-iHleKC XapaKTepH-
3y€e 30BHIIITHE CEPEJOBUIIIE, ajle He BU3HaUae Qpak-
TUYHY /103y BUIIPOMiHIOBaHHS, OTPUMaHy KOH-
KpeTHOow JIoAuHOK [10]. [lepcoHanbHa VP-1m03a
3aJIE)KUTh BiJi TPUBAJIOCTI epebyBaHHS IIPOCTO
Heba, TI0JIO’KEeHH Tijla, JIOKaJIi3allii ceHcopa abo
BIIKPUTOI QUIAHKU INKipH, BUKOPUCTaHHS O[s-
Iy, TOJIOBHUX yOOpiB, HepeObyBaHHA B TiHi, 3aCTO-
CyBaHHS COHIIe3aXHCHUX 3ac06iB, IIpodeciiiHoI
aKTUBHOCTI Ta IOBENIHKOBUX (pakKTopiB. Tomy
OlHAKOBUH piBeHb 30BHIIIHLOTO yiabTpadiosie-
TOBOTO BHUIIPOMIHIOBaHHSI He 000B’I3K0BO BifIIO-
Bilae OTHAKOBIN IHIUBINyaJIbHIN €KCIIO3UILil 10
V®-punpomintoBaHH4 [10].

CaMmoor1iiHKa 1repe6yBaHHS Ha COHILI OAATKOBO
XapaKTepU3YEThCI PU3UKOM IIOXUOKHU ITaM’STi Ta
HETOYHICTIO OIJIHKYU TPUBAJIOCTI 11 IHTEHCUBHOCTI
eKcrrosuiii [10].

ITlepcoHasbHi Y®-nosumeTpu Ta wearable UV
SENsors 4aCTKOBO YCyBalOTh I[¥0 HEBIIIOBITHICTB,
OCKIJILKH PeeCTPYITh BUIIPOMIHIOBaHHS 6e3II10-
ceperHbO B 30HI IepebyBaHHSA KOPUCTyBada IIpo-
TSITOM BH3HAYEHOTO Yacy. IX IMIPUHITUIIOBA IIepe-
Bara Haj Y®-iHIeKCcoOM II0JIsiTae, TAKUM YHHOM,
He B 3aMiHi CTaH/apTH30BaHOI0O MOHITOPHUHIY
IOBKIJLISA, a Y IIepPexo/ii BiJf XapaKTepUCTUKHU I10-
TeHITIMHOI TepUTOpiaIbHOI Hebe3MeKH /10 OIliHKH!
nepcoHanbHOI ekcrosutrii [10].

IHTerparlis pesyyabTaTiB IIepCOHAJIBbHOL [03U-
MeTpil 3 JaHUMU OpPOo GOTOTUIL, AaHAMHE3 COHIY-
HUX OIIIKIB, IIpodeciiiHy eKCII03UIlil0, KIIbKICTh
HEeBYCIB Ta iHIII $aKTOPU PU3UKY CTBOPIOE IIepe-
IYMOBH IJIs1 61IBIII T epeHIioBaHOI cTpaTUdi-
Karii pusuky [10].

OKpeMUU piBeHb JOKa30BOCTi CTOCYETHC ITUD-
POBUX HPOGITAKTUYHUX BTPyYaHb. Y paH/I0Mi30-
BaHOMY KOHTPOJILOBAaHOMY [TOCJII/KEHHI 3a yJac-
Tr0 1369 MOJIOAVX TOPOCIUX [Bi aKTUBHI IIUPPOBI
IIporpaMu IpoQuIaKTUKY paKy IIKipH 3abe3rnequ-
JIW CTaTUCTUYHO 3HAUYIIle [I0OKpallleHHs 3arajlbHol
$0T03aXUCHOI IIOBEIiHKH ITOPIBHAHO 3 €JIEKTPO-
HHUM iHQopMaIiiHuM bykietoM [11].

PosMip edpexty ctaHoBUB Cohen’s d = 0,209 g
6a3oBoi Ta d = 0,376 1y posmIupeHoi TUudpoBol
IIpoTpaMy; pO3IINpeHa IIporpaMa TaKoXX Iepe-
BUIIlyBasia 6a30By 3a IIOKa3HUKOM (OTO3aXUCTY
(d = 0,149). BogHo4ac BiMIHHOCTI 1110710 paKTHUY-
HOI Y®-eKCII03UIlil He T0CAIJIM CTATUCTUYHOI 3Ha-
gytrocri [11].

I1i pesysbTaTH CBiTUaTh, 1110 J0Ka30Ba IIepeBa-
ra uGpoBUX BTPY4YaHb HAa Cy4aCHOMY eTalli Hau-
O1JIBIIT TePEeKOHJIUBO IIPOAEMOHCTPOBAHA O[O0
Mopudikarlil mpo¢isaKTUYHOI MOBEiHKH, a He
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KoeTyH J1.0.

6e3rocepeHLOr0 3HIDKEHHS 3aXBOPIOBAaHOCTI Ha
pax mkipu [11].

IHmui piBeHb U pPOBi3allii ITOB’sI3aHUM i3 3a-
CTOCYBaHHSAM IIITYYHOTO iHTEJIEKTY /IS aHaJli3y
IIKIpHUX HOBOYTBOPEHb. 3a pe3yJibTaTaMH CHUCTe-
MaTHUYHOTO OIJIS/ly Ta MeTaaHaJli3y, 1110 BK/I0YaB
53 mocimipKeHHS, 3 IKUX 19 YBIUIIN 10 KUIbKiC-
HOTO CHHTe3y, aJITOPUTMHU IITYYHOTO iHTEJIeKTY
OPOIEMOHCTPYBAJIN CYMapHY YyTJIUBICTH 87,0% 1
crreriiuHIicTh 77,1% IIpU AIaTHOCTHUINL paKy IIKi-
PH, TOMI SIK T KJIIHIITHUCTIB 3arajJoM BifIIOBiTHI
IIOKa3HHUKH CTaHOBUIH 79,8% Ta 73,6%.

ITopiBHAHO 3 JIIKapIMHU 3arajJbHOI IPAKTUKU
BiIMIHHOCTI 6yJIM GBI BUpPaKeHUMH: UyTJIU-
BicTh i cnentudivyHicTh Al cTaHOBMIU 92,5% Ta
66,5% BIAIIOBIIHO, TOZI 9K y JIiKapiB 3arabHOI
OpaKTUKu — 64,6% Ta 72,8%. IIopiBHIHO 3 eKc-
IepTaMU-ZiepMaToJIoTaMHU PisHUITI OyJia MeHII BU-
Pa’keHOH: YyTJIUBICTh/cIIelindiuHicT Al cTaHO-
BwIIU 86,3/78,4%, a ekcriepTiB — 84,2/74,4% [37].

TakxuM YMHOM, HANOIIBIII 06T PYHTOBAHO MO-
JleJIJII0 KJIIHIYHOTO 3acTOCYyBaHHA Al € He aBTO-
HOMHA 3aMiHa JiiKaps, a MiATpUMKa IIPUNHATTS
KJIIHIYHUX pillleHb. ABTOPHU MeTaaHasli3y TaKoX
HaroJIOUIYITh Ha HEOOXITHOCTI ITOAAJBIIHNX J0CTi-
JKeHb Y peaJIbHUX KIIHIYHUX yMOBax Ta OL[iIHKU
mopeneint Al-assisted diagnosis [37].

HasBHi aHI BogHO4YAC He J03BOJISKOTh CTBEP-
J[OKyBaTH, 1110 BUKOPUCTAHHA IIe€PCOHATBHUX Y-
CEeHCOpiB, MOOLIBPHUX 3aCTOCYHKIB ab0 aJIrOPUTMiB
IITYYHOTO 1HTeJEeKTy caMe 0 cobi BKe JoBejie-

HO 3HIDKYE JIOBTOCTPOKOBY 3aXBOPIOBAHICTH ab0
CMEPTHICTH Biff paKy IIKipX IIOPIiBHAHO 3 Tpagu-
IiHHUM MOHITOPpUHTOM V®-iHmekcy [10, 11, 37].
V3arajsibHeHi IIOPiBHAJBbHI XapaKTepUCTUKU
TPaUIIIMHUX i TUGPOBUX HiAXO/IB /10 OI[IHKU Y-
eKCIIo3uilii, Mopgudikariii mpopilaKTUYHOI II0Be-
TIHKY Ta MiATPUMKH OIIIHKU PU3UKY 3JI0SKICHUX
HOBOYTBOpPEHb IIKipH HaBeJleHO B mab. 1.
HaBe/ieHe IOPiBHSAHHS IEMOHCTPYE, 110 IO PO-
Bl TEXHOJIOTIL He € IIPSIMOI0 aJIbTEPHAaTHUBOIO TPa-
TUIIITHOMY MOHITOPHHTY Y®-BUIIPOMIiHIOBaHHS,
OCKIZIbKM OKpeMi MeTO/IN XapaKTepU3yHTh PisHi
PiBHI IPOOIIAKTUYHOTO Ta KJIIHIYHOTO IIPOIIEeCY.
V®-iHeKc i MeTeopoJIOTiYHUY ab0 CYITyTHUKOBUM
MOHITOPHUHT 3a6€3I1eYyI0Th OI[iHKY ITOTEeHIIHO]
He6e3IleKH Ha MONYJIAIiIHHOMY piBHI, IepCcoHAab-
Hi V®-ceHCOpU — IHAUBIAyaJIbHOI €KCIIO3UIIi],
mHealth-TexHoJI0ril — IMOBEIIHKOBUX i ITpodisak-
TUYHUX ITapaMeTPiB, TO/I IK aJITOPUTMU IITYUHO-
T0 iHTeJIeKTy Ta TeJjle[lepMaTOJIOTis OpieHTOBaHI
epeBa)kHO Ha CTpaTUIKAIII0 PUSUKY, HiITPUM-
Ky iarHOCTUYHUX pillleHb i MapIIpyTHU3allito Ia-
11ieHTiB. Ile 06TPYHTOBYE AOIIBHICTE IX iHTErpo-
BaHOTO 3aCTOCYBaHHA 3aJIeKHO Bifi KOHKPETHOIO
npodIaKTUYHOTO ab0 KIIIHIYHOTO 3aBJaHHS.
Hepmosiku Ta 060Me>KeHHS HUPPOBUX TEXHO-
jorii. ITonpu 3HaYHUU IIOTEHITiaa ITUPPOBUX
TeXHOJIOTIN AJIs IepcoHasIisalil MOHITOPHUHTY
yabpTpadioseToBOl eKCII03uIlii, Mogudikarrii ¢o-
TO3aXUCHOI IIOBEMIHKHU Ta IATPUMKU PaHHBLOIO
BUSABJIEHHS 3JI09KICHUX HOBOYTBOPEHBb IIKipH,

Tabusung 1. IlIopiBHAJIbHA XapaKTePUCTHKA MiIXOAIB A0 OIiHKH VP-eKCIOo3HuIii Ta pU3UKY paKy HIKipH

MerTopz, OOG’€EKT OI[iHKH OcHOBHa nepeBara OcHOBHe 00Me>XeHHsI PiBeHB 3acCTOCyBaHHS
IToTeHITiITHA CraHgapTHU30BaHa
V@-iHIeKc epuTeMHa OITiHKa e }i;ﬁg;qaeo 3 IMonymAaritHu
V®-Hebesmeka V®-Hebeslexku P y A03y
HasemHwu/ . . He Bigobpaskae
CYIIlyTHUKOBUU yq)-BHHggll\él;IIgBaHHﬂ Teg?ggg é;JII;;IHe IHIUBINyaIbHY [MomynaminHui
MOHITOPHHT A eKCITO3HITIIO
. . IIpocroTa — : .
CamooI1riHKa CoHsIUHA eKCIIO3UIIisd Ta MOCTYTIHICTH [ToxuOKM maM’sITi IHUBiTyaIbHUN
IlepcoHaIbHI IHpUBiNyaIbHA IlepcoHanbHa Kai6bpyBaHHA Ta IHUBiTyaIbHUN/
V®-ceHcopu Y®-ekcrosuiris L03UMeTpis II0JIO’KEHHS CeHCopa npodeciiHum
Excriosuriist o SIKiCTBh TaHUX
mHealth Ta II0Be/[IHKOBI H;%?Eg;ﬁ;gﬁ i nudposa IHpUBiyaIbHUN
daxTopHU P HepiBHICTL
HITyuyHni DaKTOPH PHU3HUKY CTpaTHq)lK%mH SIS - .
g PHU3HUKY 1 3MiIlleHHA Ta KiriHigyHMM!
IHTeJIeKT Ta 300pakeHHs ] ; C
HiITPUMKA pillleHb BaJIiarisa
Kirigiuni JucraHIliriHa SIKicTh 306pakeHb
Teﬂeﬁggl\;am Ta JepMaTOCKOIIIYHI OITiHKa 1 TexHiUHI KiniHiuHUH
JaHi Ta MapIIpyTHU3aIlis 06Me)KeHHSI
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iX IIpakTHU4YHe 3aCTOCYBaHHS CYIPOBOJKYETHCS
TeXHIYHUMU, KJIIIHIYHUMH, OpraHi3aliiHuMU, CO-
I[laJTbHUMU Ta €TUKO-IIPAaBOBUMHU 0OMEKEHHIMMU.
ITi paxkTOpU MarOTh IIPUHIIUIIOBE 3HAUYeHHS IIPU
OIIiHITI MOKJIMBOCTI iHTerpariii iuppoBUX iHCTPY-
MEHTIB y IporpaMu NpodpiIaKTUKU paKy IIKipH Ta
CHUCTEMY TPOMaJICHKOTO 3[TOPOB’S.

TexHiuHi 06MedceHHs. OTHIEI0 3 0CHOBHUX ITPO6-
JIEM IIepCOHAJIbHUX V®-CeHCOPiB i HOCUMUX [0-
3UMETPIB 3aJIUIIAE€ThCI HEOAHOPIAHICTh IX TeX-
HIUHUX XapaKTePUCTUK. [IpUCTPoI BifpisHAIOTHCS
CIeKTPaJIbHOK UYTJIUBICTIO, [ialla30HOM BHMi-
pIOBaHHS, CIIOCOO0M IIEPETBOPEHHS Ta peeCcTparril
CUTHaJy, TOYHICTIO, CTabiIbHICTIO ITOKAa3HUKIB 1
aJITOPUTMAaMU PO3PAXYHKY KYMYJISITUBHOL €KCIIO0-
3uril. PesysibTaT I1epcoHaIbHOI IO3UMETPIil TaK0XK
3aJIe)KUTh BIJ[ JIOKaJIi3allil Ta opieHTaIlii ceHcopa
BiTHOCHO JipKepeJjia BUIIPOMiHIOBaHHS, I10JI0KEH-
H$ TiIa, 3aTiHEeHHSI ofsIroM abo iHIITUMH 00’eKTaMU
Ta YMOB HaBKOJIUIIIHBLOI'O CepeloBUIlA. BifIioBis-
HO, JIOKaJIbHO 3apeecTpoBaHa CEHCOPOM J[03a He
3aBXKIU MOJKe OesrocepeHbO eKCTPAaIIOIF0BATHCS
Ha 3arajbHy Y®-eKCIO3UI[il0 TOBEPXHI IIKIipH.
BiZfMiHHOCTI Mi’K IIPUCTPOSIMU Ta HeLOCTaTHA
CTaHapTU3allid IIPOTOKOJIIB BUMIpIOBaHHS JI0-
JlaTKOBO 06Me>KYIOTh IIOPiBHAHHICTE pesy/IbTaTiB
pisHUX mocaimKeHsb [10].

11 MOGIIBHUX 1 HOCUMUX CUCTEM JI0JaTKOBE
3HaUeHHS MalTh aBTOHOMHICTb p0O0TH, eHepro-
CIIOKUBaHHS, CTabiIFHICTH 6€3pOoTOBOIO ITepeia-
BaHHS JAHUX Ta CYMICHICTH i3 pisSHUMU MOOITEHU-
MU wiatrdopmaMu. ToMy TexXHiUYHa MOKJIUBICTH
Oe3repepBHOr0 MOHITOPUHTY caMa I10 cobi He ra-
PaHTye O{HAKOBOI TOYHOCTI Ta Bi;TBOPIOBAHOCTI
HepCoHaIbHOI VO-103uMeTpil B peaTbHUX YMOBax
BUKOpHUCTaHHA [17, 18].

KaiHiuHI 06MmedceHHs. BasKIIMBUM MeTO[0JI0-
TiYHUM 00MesKeHHSIM € BiIMIiHHICTh Mi>K TOUHiC-
TI0 BUMIpIOBaHHS Y®-eKCIIO3UITil Ta JOKAa30BiCTIO
KJIiHiYHO] epeKTUBHOCTI TUPPOBOTO BTPyUaH-
HA. BiIbII eTaJbHaA peecTpariisd nepcoHaJabHOI
V®-1031 He 03HaYa€ aBTOMAaTUYHOIO 3HUKEHHS
PHU3UKY 3JI0SKICHUX HOBOYTBOPEHB IIKipH. [
HiTBep/yKeHHs TaKOTro epeKTy HeOOXiHI 0BTO-
TPUBAaJIl MPOCIIEKTUBHI [TOCTIHKeHHS 3 KIIHIYHO
3HAYYIIMMHU KiHIIeBUMU TOUKaMU. HasgBHI 710CJIi-
JOKeHHS [MTUOPOBUX NMPOPIAaKTUYHUX BTPy4YaHb
IepeBayKHO OIiHIOKTH 3MiHH GOTO3aXHCHOI I10-
BeJ[iHKY, BUKOPHUCTAaHHS COHIIE3aXUCHUX 3aC00iB,
YHUKHeHHs HaJMipHOI COHIYHOI eKCII03UIlii Ta
IHIIT TIPOMIXKHI pe3yIbTaTH.

30KpeMa, y paHI0Mi30BaHOMY KOHTPOJIbLOBAa-
HOMY IOCJIipKeHHI TUPOBUX BTPYYaHb Cepef
1369 MOJIOAHX TOPOCINX OYJI0 IIPOJEMOHCTPOBaHO

CTaTUCTUYHO 3Hauyllle IIOKpallleHHsS HU3KHU II0-
Kas3HUKIB G0OT03axXMCHOI II0BEIHKY, ONHAK Bif-
MIHHOCTI 110710 $aKTUUHOI VP-eKCII03UIlil He [10-
CSIJIM CTaTUCTUYHOI 3HAUYI[OCTi. TaKUM YHHOM,
HasBHI pe3yyJbTaTH He CJIiJ] eKCTPAIloJII0BAaTH Ha
I0OBe/leHe 3HMDKEHHS 3aXBOPIOBAHOCTI abo cMepT-
HOCTI Bif paky mkipu [11].

O6MedCeHH an20pummie WwmyuHo20 iHme-
aAekmy. 1na Al-cucteM y JepMaTOJIOTil KIF0UOBU-
MU IIpo6JIeMaMHy 3a/IUIIaThCS pelpe3eHTaTHB-
HIiCTh HaBUaJIbHUX BUOIPOK, 30BHIIIIHA Basiartid,
aJITOPUTMIUHe 3MIIIIeHHS Ta MOKJIMBE 3HIKeHHS
JIiarHOCTUYHOI epeKTUBHOCTI IIPU ITepeHeCceHHI
MOJleJIi Ha IIomyJIdailii abo KJIiHIYHI YMOBH, SKi
BiZIpi3HAIOTHCA BiJl JAaHUX, BUKOPUCTAHUX M| Yac
il po3pob6kuU. Pe3ysbTaTH aJIfOPUTMY MOXKYThH 3a-
JIe>KaTH BiJi XapaKTepPUCTUK 300pakeHHd, TUITY
IIPUCTPOI0, YMOB OCBITJIEHHS, CII0CO0Y OTPUMAaHHS
JlepMaTOCKOIIIYHOTO 300pa’keHH4d, IIpeJicTaBJIe-
HOCTI pi3HUX QOTOTHUIIIB IIKIPU Ta CTPYKTYPH I1a-
TOJIOTII y HaBUaJIbHOMY Habopi maHux [13, 26].

OKpeMoI ITp0o6JIEMOI0 € MOKJIHBICTh XUOHO-
HO3UTUBHUX | XUOHOHETATUBHUX pPe3yJIbTaTiB.
XUOHOIO3UTUBHUHN pe3yabTaT MOJKe 30LIbITyBa-
TH KUIBKICTh HEOOIPYHTOBAHUX KOHCYJIBTAIlIH,
JIepMAaTOCKOITIYHUX AOCTiHKeHb ab0 6ioIcii, Tomi
IK XMOHOHEeTaTUBHUU pe3yabTaT HOTEHIIINHO
CTBOPIOE PU3UK 3aTPUMKH [iaTHOCTHUKHU 3JIOSIKiC-
HOTO HOBOYTBOpPeHHs. HaBiTh 3a yMOB BHCOKOI
IiarHOCTUYHOI TOYHOCTI Al H0oro pesysabTaTyu He
€ abCoJIIOTHUMHU. 3a JaHUMHU CHUCTEMaTHUYHOTO
OIJISIly Ta MeTaaHasli3y, CyMapHi IIOKa3HUKHU UyT-
JIUBOCTI Ta crerudivyHocTi Al IIpu iaTHOCTHILL
paxy IKipu ctaHOBMIIN 87,0% 1 77,1% BifIIOBigHO,
110 TiATBEPAYKY€E HEOOXIAHICTh KIIIHIYHOI iHTEp-
IpeTarllii pe3yyJbTaTiB 1 36eperKeHHs JIiIKapChKOIo
KoHTpoJIo [37].

CyTTeBUM 00MeKeHHSIM 3aJIMIIAETHCS TaKOXK
HeJ0CTAaTHs I0SICHIOBAHICTh YaCTUHU MOJesel
MAaIlTMHHOTO Ta ITM60KOr0 HaBYaHHS. HeMoyKIu-
BiCTBL UiTKO BU3HAUUTH, IKi 03HAKHU CTAaIX BU3Ha-
JaJIbHUMH JJ151 KOHKPETHOTO aBTOMaTHU30BaHOTO
BHUCHOBKY, YCKJIQTHIOE€ ITePEBIPKY pe3ysIbTaTy JIi-
KapeM, OIliHKY IIpPUYNH IIOMHUJIKU Ta QOPMyBaHHSI
IOBIpU [0 CUCTEMHU. V 3B’43Ky 3 I[TUM KJIHIUHO
OOILIBHUM € BUKOpPHCTaHHS Al HacamIepe[ sIK
IHCTPYMEHTY IiATPUMKU IIPUNHATTS PillleHb, a He
aBTOHOMHOI 3aMiHM KJIiHIYHOI OIiHKH [32].

ObMmedxnceHHS mesedepmamonozii. EQeKTusB-
HICTh IMCTAHIIIMHOI OITIHKU IIKIPHUX HOBOYTBO-
PeHb 3HAYHOIO MipOI0 3aJIE)KUTH Bif| IKOCTi KJIi-
HIYHUX i TepMaTOCKOIIUYHUX 300pakeHb, IIOBHO-
TH aHaMHEeCTUYHOI iHpopmariii, TeXHIYHUX Xa-
PaKTepHUCTUK O6JIafHAHHS Ta JOCBiNy ¢paxiBIid,
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SIKUU OPOBOAUTH NUCTAHIIMHY iHTepIIpeTaIllito.
HepocraTHa gKicTh $poTorpadiii, HeBifIoBigHE
OCBITJIEHHS, BifICYyTHICTh CTaHIAapPTU30BaHOI Bi-
3yaJsrizallii abo HeIlOBHIi KJIiHIUHI JaHI MOXXYTh
3HIDKYBATHU [I1aTHOCTUYHY ITiHHICTh JUCTAHITINA-
HOro o6cTekeHHs. KpiMm TOro, TesenepmMaToJIoTisa
He B yCiX BUNaJIKaxX MO>Ke 3aMiHUTH OYHUH OIS,
TaJIbIIaIlito, II0BHE 00CTeKeHH IIIKIPHOTO IIOKPU-
BY Ta riCTOIIATOJIOTIUHY BepHUiKallito IiI03pInux
yTBOpPeHbD [12, 33, 34].

OpzaHizayitiHi ma eKOHOMIUHI 0OMEeICeHHS.
[ITrpoke BIIPOBa/KeHHs IIUPPoBOro YO-MOHITO-
pUHTY II0Tpebye He JHIlle TIPUAOAHHSA CEHCOPIB
abo ImporpaMHOTO 3abe3IeYeHHs], ajie i CTBOPEHHS
IHQpaCTPYKTypH Uil 30UpaHHS, IlepefaBaHHs,
30epiraHHs Ta KJIHIYHOI iHTepIpeTarii JaHUX.
[IpakTHYHUMMU 6ap’epaMU MO>KYTh OYTH BapTiCTh
obJyialHaHHS, TeXHiUYHe 06CIyroByBaHHS, He0b-
XiTHICTh HaBYaHHI MeJUYHUX IIPAIliBHUKIB, BiJl-
CYTHICTh yHipiKoBaHUX $OpPMaTIB JaHUX Ta HELOC-
TaTHY iHTeponepabeJbHICTh Mi’K MOOGITBHUMHU
3aCTOCyHKaMH, HOCHMUMH IPUCTPOSIMU U eJleK-
TPOHHUMHU CHUCTEMaMH 0XOPOHU 3710poB’d. Ocob-
JIMBOTO 3HaUeHHs HabyBae BU3HAaUeHHS TOIO, SIKi
MU $POBI MOKa3HUKYU MAlOTh KJIIHIYHY I[IHHICTS 1
IIOBUHHI IHTEIpyBaTUCI B eJIeEKTPOHHUMN MeJUy-
HUU 3a0UC, 111006 36iIbIIeHHS 006CATY TaHUX He
IIPU3BOMJIO 10 JOLATKOBOTO iHQOpMaIiiiHOTO
HaBaHTa)KeHHs Ha MeJUYHOIO IIpalliBHUKA.

CouianbHi 06 MediceHHs. Pe3yIbTaTUBHICTE [TUQ-
POBHUX TEXHOJIOTIN 3aJIe’KUTh BiJl TPUXUIBHOC-
Ti KOpUCTyBada [0 PEryJasIpHOr0 BUKOPUCTAHHSI
OpPUCTPOI0 abo MOOITBHOTO 3aCTOCYHKY. Hepery-
JISIpHE HOCIHHS CEHCOPa, BIIKJIFOUeHHS IIPUCTPOXO,
HeIIOBHEe BHeCeHHd iHdopMalrii Ta TpUIHHEHHS
BUKOPHUCTAHHS 3aCTOCYHKY MOKYTh IIPU3BOJUTH
o opMyBaHHSA HEIOBHUX YaCOBUX PAMIB i 3HU-
’KyBaTH I[iHHICTH II€PCOHAJIBHOTO MOHITOPUHTY.
Kpim ToTO, HEpPiBHUH [OCTYI 0 CMAapPTHOHIB, HO-
CUMUX IPUCTPOIB i cTabiILHOIO iHTepHET-3 €I~
HaHH{, a TaKO>X BIIMIHHOCTI IIPPoBOi TpaMoT-
HOCTI MOKYTh GOpPMyBaTH «ITUGPOBUM PO3PUB» i
00Me>KyBaTH OCTYIHICTh TAKUX TEXHOJIOTIN JJIT
OKpeMUX COIliaJIbHUX Ta BIKOBUX Irpym [32].

EmuuHi ma npagosi obmedxceHH. 30UpaHHSA
BeJIMKUX MAcCHBIiB IePCOHANBbHUX JaHUX IIPO II0-
BEeJIIHKY KOPHUCTyBaya, reorpadiyHi xapaKkTepuc-
THKHU eKCII03UIIil, poTorpadil Ta fepMaTOCKOIIIYHI
300pa’keHHd IIKipHU CTBOPIOE OATKOBI BUMOTH
10 KOHQIZIeHITIHOCTI, 3aXUCTY TaHUX 1 Kibepoes-
nexy. [IpUHITUIIOBOIO 3HAUeHHS HabyBalTh BU-
3Ha4YeHHs IIPaBOBUX ITiJ[CTaB /IJI1 00pOOKH Ta BTO-
PUHHOIO BUKOPHCTAaHHI MeJUYHUX JaHUX, KOHT-
POJIb JOCTYIIY 10 HUX, IIPO30PICTH aJITOPUTMIUHOI

00p0o6KH Ta BCTAHOBJIEHHS BiIIOBITaIbHOCTI 3a
pillleHHs, IPUUHATI i3 3aCTOCYBaHHAM aBTOMAaTH-
30BaHUX CUCTEM.

BOO3 BM3Haua€e 3aXWCT aBTOHOMIil JIFOJUHH,
6e3IeKy, IMPo30PiCTh i ITOICHIOBAHICTh aJTOPUT-
MiB, BiITIOBia/IbHICTh, IHK/IFO3UBHICTH Ta CIIpa-
BeJIUBICTH SIK 6230Bi IPUHITUIIN HAJIEXKHOTO BU-
KopucTaHHA Al y cdepi oXopoHHU 310poB’s. BOO3
TaKO0’X HaroJIOIlye Ha HeO0OXiHOCTI ImepeBipKHU
aJITOPUTMIB y TUX YMOBAaX, V IKUX IlepefdadaeTh-
Cs IX IIpaKTUYHEe BUKOPHUCTAaHHS, Ta OL[IHKH MOX-
JINBUX BiIMIiHHOCTeH eeKTUBHOCTI MK pisHUMH
rpylaMu HacesieHHs. OT>Ke, KJIiHIYHA iHTerparis
Al moTpebye He JHlIlle IMiATBep/AKeHHs /iarHoC-
THUYHOI TOYHOCTI, ajie ¥ BiIIOBiZHOI cHUCTeMH
yIIpaBJIiHHS, JIOACHKOI0 KOHTPOJIK Ta MeXaHis-
MiB BifmoBigaabpHOCTI [32].

V3araJpHIOI0UH, OCHOBHUM 00MEKeHHSIM CY-
YacHUX [TUPPOBUX TEXHOJIOTIN y MPOoiIaKTHUITL
PpaKy LIKipH € PO3PUB Mi’K BUCOKOI TE€XHOJIOTIYU-
HOIO 3JJaTHICTIO 0 30MpaHHd 1 aHaJIi3y IIepcoHa-
JII30BaHUX JaHUX Ta 00Me)KeHOH KIJIBKICTIO /10-
Kas3iB I10/10 IX BIUIMBY Ha JJOBrOCTPOKOBI KIiHIUHI
KiHIeBi Touku. IlepcoHasbHI Y®-ceHCcOpHU INif-
BUIIYIOTH JeTajli3alfito OI[iHKW IHJUBiyaJabHOI
ekcrrosuirii, mHealth-BTpyyaHHSI MOXKYTh II0Kpa-
myBaTd GOTO3aXUCHY ITOBELiHKY, a Al Ta Teie-
JIlepMaToJIOTis PO3IIUPIITE MOXKJIHUBOCTI CTpa-
TUdikarlii pusmKy ¥ AUCTaHIIMHOIL [iaTHOCTUYHOI
nigTpuMKu. [IpoTe 1Ii IepeBaru He yCyBawTh
HeOoOXIiZTHOCTI cTaHZapTH3allil, 30BHINIHLOI BaJli-
Jaril, KJIiHIiYHOT0 KOHTPOJII0, 3aXUCTY II€PCOHAIIb-
HUX IAHUX Ta OITIHKU eQpeKTHUBHOCTI B peaJbHUX
yMoBax. ToMy Ha cydyacHOMY eTalli fUPpPOBi Tex-
HOJIOTI1 AOITIHHO PO3IISAATH SIK IOIIOBHEHHS /10
TPagUIiMHUX MeTOLiB YP-MOHITOPUHTY, IIPOdi-
JIAKTUKH Ta [epMaTOJIOTIUHOIO CIIOCTepesKeHHH,
a He sK iX IIOBHY 3aMiHYy.

BHCHOBKH

1. Tpapuitiigi Ta HUPPOBI MiAXOAM KO MOHITO-
pUuHTY Y®-eKCII03UIlil MarOTh Pi3Hi, aje B3aeMO/I0-
HOBHIOBaJIbHI chepu 3acTocyBaHHG. YO-iHIEKC,
Ha3eMHUH | CyIyTHUKOBUM MOHITOPHUHT 3abes-
[eYyHTh CTAHJAaPTU30BaHy OIIHKY IMOTEHIiHO]
V®-Hebe3neKH Ha HOMYJIAIIMHOMY PiBHI, ajie He
Bio6parkaroTh QaKTUUYHY iHAUBIAyaTIbHY 03y
orpoMiHeHH. [lepcoHaIbHI Y®-103MeTPU Ta HO-
cuMi V®-ceHCOpH JaroTh 3MOTY IIEpCOHAIi3yBaTH
OIIIHKY €KCIIO3UIlil, OTHaK TOYHICTh IX IIOKa3HUKIB
3aJIe)KUTh BiJl TEXHIYHUX XapaKTEPUCTUK, Kaib-
PyBaHH4, JIOKaJIi3allil Ta opieHTAaIlil ceHcopa, 110
BHU3Haudae HEOOXITHICTh CTaHJapTHU3allil MeTO/IiB
IIepCOHaJIbHOI Y®-103uMeTpil.
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2. MudpoBi Ta mHealth-BTpy4yaHHSA CTBOPIO-
H0Th JOAATKOBI MOKJIMBOCTI IJI IIepCOHaJIi30Ba-
HOI ITPOQITaKTUKHU NIJIISIXOM ITOETHAHHS TaHUX
npo V®-ekcriosurjiro, iHAUBiAyasbHi pakTopu
pu3uKy Ta GOTO3axXHUCHY HOBeAiHKY. PaH/momizo-
BaHI TOCIiKeHHS IIATBEPAKYOTh 1X 3[aTHICTh
HOKpallyBaTH OKpeMi II0Ka3HUKU GOTO3aXMCHOL
IIOBEIHKH, IIPOTe HasiBHA J[0Ka30Ba 6asa He IIif-
TBEPIPKYe 6e3M0CepeTHHOT0 3HKEHHS QpaKTUY-
HOI V®-eKcno3uIlii, 3aXBOpOBaHOCTi abo cCMepT-
HOCTI BiJT 3JI09KiCHUX HOBOYTBOpPEHb IIKipu. ToMy
II0BE/IiHKOBI pe3y/IbTaTy UPPOBUX BTPyUaHb He
CJIifl eKCTPAaIIOIF0BAaTH Ha OBeleHUU JOBIOCTPO-
KOBUM OHKOIIPEBEHTUBHUM epeKT.

3. Haub6iyibII MepeKOHINUBI KUTBKICHI TOKa3u
epeKTUBHOCTI ITUYPOBUX TEXHOJIOTINM OTPUMaHO
JUIS QJITOPUTMIB IIITYYHOTO iIHTEJIEKTY B [IiaTHOC-
TUYHIU IIITPUMIL 3JI0IKICHUX HOBOYTBOPEHb
IIKipH. 3a JaHUMHM CUCTEMaTHYHOIO OIJIALY Ta
MeTaaHaJIi3y, CcyMapHa 4yTJIuBiCTh Al cTaHOBMIIA
87,0%, crieruiuHicTh — 77,1% mOpiBHAHO 3 79,8%
Ta 73,6% BiAIIOBIIHO A/ KJ/IIHIITUCTIB 3arajioM;
IIpU IIOPiBHSIHHI 3 eKCIIepTaMU-IepMaToJIOTaMU
BiIMiHHOCTI 6y/I1 MeHITUMH. 11i pe3ysabTaTU 06-
IPYHTOBYIOTh BUKOPUCTAaHHA Al IK iIHCTPYMEHTY
HiITPUMKHU KIIHIYHUX pillleHb i cTpaTUdikarii
PH3UKY, OJHAK aJTOPUTMIUHe 3MIIlleHHS, HEel0C-
TaTHS 30BHIIITHS BaJifiaIlis Ta obMerkeHa II0sC-
HIOBaHICTb MOZiesIe He 03BOJIAKTE PO3IVIALaTH
HOro sIK aBTOHOMHY aJIbTepHAaTUBY KJIIHIUHIN i
lepMAaTOCKOITIUHIN OIiHII JiKapeM.

4. TeylemepMaToJIOTisA Ta ITUGPOBA [EPMaTOCKO-
migd MOXKYTh HiJIBUIIyBaTU JOCTYIHICTH TUCTaH-
I[iTHOI OIJIHKY IIKipHUX HOBOYTBOpPEHb 1 OITH-
Mi3yBaTHU MapIIpyTHU3allilo IaIfieHTiB, IPOTe iX
JiarHOCTUYHA epeKTUBHICTh BU3HAYA€ETHCS SIKiC-
TI0 Ta CTaH/APTHU3aIli€l0 300pakeHb, IOBHOTOIO
KJIiHIUHOI iHpopMariii, TeXHIYHOI IHYpacTpyK-
Typoro Ta KBasidikartiero ¢paxiBIfd. 3a HasIBHOCTI
BIATIOBIIHUX KJIIHIYHUX II0Ka3aHb AUCTAHIINHI
TeXHOJIOTII JOTIOBHIOIOTh, ajie He 3aMiHIOITh OUHe
JlepMaToJIOTiuHe 06CTesKeHHs Ta IiCToIaToJI0Tiy-
HYy BepHudikaliio.

5. CyKyIIHiCTh HassBHHX JI0Ka3iB 0OIPYHTOBYE
IHTerpoBaHy MoOjiesIb TPodiIaKTUKU YP-acoI1litio-
BaHUX 3JI0SIKICHUX HOBOYTBOPEHB LIKipH, V SIKii
TpaAUuIlinHUN YO-MOHITOPUHT 3abe3Ievye OIfiH-
Ky IIONYJIAIIHOI Hebe3IleKH, IlepCcoHaIbHa -
PpOBa T03UMETpPisl — IHAUBIAyaTbHOI €KCITO3UILi],
mHealth — migTpuMKy mMopudikariil ¢poTosaxuc-
HOI OBefiHKY, a Al i TeslelepMaToJIOTia — CTpa-
THUQIKAIi0 PU3UKY, AiaTHOCTUYHY HiATPUMKY Ta
MapIIpyTHU3aliito marieHTiB. [[udpoBi TeXHOJIOTI]
IOIIJIBHO POS3IJIAZaTU IK NOIIOBHEHHS, a He 3a-

MiHY TPaJUIIIMHUX TPOGILIAaKTUUHUX 1 KIIIHIYHUX
miZxomiB. IX Imogasibile BIpoBayKeHHs II0Tpe6ye
CTaHapTHU3allii, 30BHIIIIHHOI BasIifaIiii, iHTepoIe-
pabesIbHOCTI, 3aXUCTy NIePCOHAJIbLHUX JTaHUX Ta
IPOCIIEKTUBHOI OIIHKHU BILJIUBY Ha KJIIHIYHO 3Ha-
YyIIli TOBrOCTPOKOBI pe3yJIbTaTH.
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BASED ON TEMPERAMENT

OBJECTIVE. To summarize current scientific evidence on the role of nutrition and spices in the nutritional
support of patients with psychosomatic diseases and to substantiate a conceptual model for persona-
lizing dietary recommendations with consideration of individual psychological characteristics, particularly
temperament.

MATERIALS AND METHODS. A narrative analysis of the scientific literature was performed, with priority
given to systematic reviews, meta-analyses, and randomized controlled trials published predominantly
between 2020 and 2026. Evidence concerning stress, overall dietary quality and psychological well-being,
personalized nutrition, the microbiota-gut-brain axis, and the clinical effects of selected spices and their
bioactive compounds was analyzed.

RESULTS. The review addresses the relationship between psychological stress and eating behavior and the
role of overall dietary quality in psychoemotional status; outlines the promise and limitations of personalized
nutritional interventions; analyzes current evidence on the clinical effects of spices, particularly saffron
and curcumin, considering differences in bioavailability between standardized extracts and culinary doses;
and presents a conceptual approach to temperament as a modifier of how dietary recommendations are
implemented within a multilevel model of nutritional support.

CONCLUSIONS. Nutritional support should be considered an integral component of comprehensive care
for patients with psychosomatic diseases. Spices may serve as a means of sensory personalization
of a healthy dietary pattern, while the promising evidence on saffron and curcumin requires cautious
clinical interpretation. Consideration of temperament may be useful for adapting behavioral strategy and
improving adherence to dietary recommendations; however, the proposed model requires further clinical
validation.

KEYWORDS: psychosomatic pathology, eating behavior, psychological stress, spices, saffron, curcuma,
personalized nutrition, temperament.

AJIIMEHTAPHUM CVIIPOBI/J IICHXOCOMATHYHHUX
3AXBOPIOBAHbB: POJIb CIIEIIIN TA IITEPCOHAJII3AIIIA

AHicTpaTteHko T.I.

HauioHanbHui
MeUYHWIA YHiBEpCUTET
imeHi 0.0. boromonbug,
M. Kuig, YkpaiHa

3 VPAXYVBAHHAM TEMIIEPAMEHTY

META. Y3aranbHuTi Cy4acHi HayKoBi AaHi W00 posi xapyyBaHHA Ta Cnewin B aniMeHTapHOMy CynpoBOgi
NCUXOCOMATUYHUX 3aXBOPIOBAHb i 06IPYHTYBATM KOHLENTYaNnbHY MOAENb NepcoHanisallii Xxap4oBux peko-
MeHAaLil 3 ypaxyBaHHAM iHAMBILYanbHO-NCUXONOrIYHUX XapaKTEPUCTUK, 30KPeMa TeMNepPaMeHTy.

MATEPIAJIN TA METO[IW. MpoBeaeHO HapaTUBHIA aHaNi3 HayKOBOI NiTepaTypy, NepeBaXKHO CUCTEMATUYHMX
OrnsAiB, MeTaaHani3is Ta paHAOMi30BaHNX KOHTPOSIbOBAHUX JOCHiIIKeHb, ony6nikoBaHux y 2020-2026
pokax. [poaHanisoBaHo faHi W00 B3aEMO3B’A3KY CTPECY, AKOCTi paLioHy Ta NCUX0EMOLiAHOro 61arono-
JIy44s, MepCoHasi3oBaHOro XxapyyBaHHs, Posi OCi «MiKp0o6ioTa — KULWKIBHUK — MO30K», @ TaKOX KJTIHIYHUX
eeKTiB OKpeMUX CreLiii i 6i0N0riYHO aKTUBHUX KOMMOHEHTIB.

PE3YJIbTATWU. B ornsaai po3rnfiHyTo 3B'A30K NCUX0EMOLIAHOTO CTPECY 3 Xap40BOK MOBEAIHKOK Ta POnb
3aranbHoi AKOCTi pauioHy y (hopMyBaHHi MCUX0EMOLINHOr0 CTaHy; 0XapakTepu3oBaHO NMEPCNeKTUBN i
06MEXEHH: NepcoHaNi30BaHUX Xap40BUX BTPYYaHb; NPOaHaNi30BaHO Cy4acHy A0Ka30BY 6a3y LL0A0 K-
HiYHUX eDeKTIB Crewin, 30Kpema wadpaHy Ta KYpKyMiHy, 3 ypaxyBaHHAM BigMiHHOCTe y 6i0f40CTYMNHOCTI
MK CTAHLApPTU30BAHUMI EKCTPAKTAMM Ta KyNiHAPHUMY J03aMU; BUKNALEHO KOHLENTYanbHWiA nigxig fo
BpaxyBaHHA TeMNepamMeHTy K MoaudikaTopa cnocoby BNpoBagKeHHN Xap40oBUX PEKOMEHAALIN Y Mexax
6araTopiBHeBOI MOJeJli aliMeHTapHOro CynpoBoAy.

BWUCHOBKMW. AnimeHTapHWiA CynpoBif A0LiNbHO pO3rnaaatit K CKnajaoBy KOMNAEKCHOT AONOMOrW natieH-
Tam i3 NCMXOCOMATUYHUMM 3aXBOPIOBAHHAMMN. Criewii MOXYTb BUKOPMCTOBYBATUCS ANS OPraHoNenTUyHoi
nepcoHanisauii 340p0BOro pauioHy, a NepcreKkTUBHI AaHi WOAO WadpaHy Ta KYypKYMiHy NoTpebyoTh
06epeXxXHOi KNiHIYHOT iHTepnpeTauii. YpaxyBaHHS TeMNepamMeHTy MOXe 6yTi KOPUCHUM Ans aganTalii no-
BEJiHKOBOI CTpaTerii Ta NiABULLEHHS NPUXUIbHOCTI O Xap4OBUX PEKOMeHJaLii, OHAK 3anpOnoHOBaHa
MOZesib NOTPebye NoAanbLUOT KNiHIYHOT nepesipku.

KJHOYO0BI CINOBA: nncuxocomatnyHa nartosnorisi, xapyoBa noBejiHka, cTpec, creyii, wagpaH, Kypkyma,
N16PCOHANI30BaHE XapyyBaHHSA, TeMIEPAMEHT.
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sychosomatic diseases represent an important

medical and social problem, since their onset,
course, and prognosis are determined by a complex
interaction of somatic, psychological, behavioral,
and social factors. Chronic psychoemotional stress,
sleep disturbances, changes in eating behavior,
insufficient physical activity, and other adverse
lifestyle factors may mutually reinforce pathologi-
cal manifestations and negatively affect patients’
quality of life.

Within the system of comprehensive care for
such patients, nutrition is important not only as a
source of energy and essential nutrients. It is a sig-
nificant component of everyday behavior, linked to
daily routine, emotional state, social interactions,
dietary habits, and quality of life. At the same time,
psychoemotional tension can substantially alter
the nature of eating behavior. A systematic review
and meta-analysis by Hill et al., which covered
54 studies involving 119,820 individuals, demon-
strated an association between stress and changes
in eating behavior, in particular an increased like-
lihood of choosing less healthy foods alongside a
reduced proportion of healthy ones [1]. A broader
conceptual perspective on the place of nutrition
among modifiable factors of mental well-being is
presented in a review by Loughman et al., which
summarizes the methodological foundations of the
field of nutritional psychiatry [2].

Thus, in patients with psychosomatic diseases,
nutrition can be regarded not merely as a passive
component of lifestyle, but as one of the potentially
modifiable factors that should be taken into ac-
count within a comprehensive care program.

The modern approach to nutritional interven-
tions is increasingly oriented toward personaliza-
tion. Identical recommendations may have diffe-
rent effectiveness in different individuals due to
differences in food preferences, established habits,
motivation, behavioral responses, social environ-
ment, and the ability to adhere to proposed chan-
ges. Systematic reviews of randomized trials in-
dicate the promise of personalized nutritional
interventions, although their superiority over
standard approaches remains heterogeneously
supported [3-5].

In this context, spices may acquire particular
significance. Their use allows for greater variety in
the taste, aroma, and appearance of dishes, which
potentially contributes to better acceptance of the
recommended diet and longer-term adherence to
it. In addition to their sensory function, certain
spices and their bioactive components are the sub-
ject of clinical research regarding psychoemotional

status. The most substantial evidence base to date
has been accumulated for saffron and curcumin
[6-10].

At the same time, findings obtained with stan-
dardized extracts cannot be directly extrapolated
to the ordinary culinary use of spices. The dose,
preparation form, and bioavailability of active
components in standardized extracts — particu-
larly crocin and curcumin — may exceed by orders
of magnitude the amounts actually absorbed by the
body from ordinary culinary quantities of spices;
for curcumin, this problem is further compounded
by its low natural bioavailability, which studies
overcome by combining it with piperine or using
special delivery forms [11]. A review of clinical
data specifically on culinary (rather than pharma-
cological) doses of herbs and spices confirms that
effects obtained with high-dose extracts cannot
be automatically extrapolated to dietary amounts
[12], while pharmacokinetic studies show that dif-
ferent phytochemical components of spices differ
substantially in absorption rate and duration of
circulation in the blood, even within culinary doses
[13]. Therefore, within the framework of nutri-
tional support, spices should primarily be regarded
as a biologically active component of a varied diet
rather than an alternative to pharmacotherapy or
psychotherapy.

A separate area of current research concerns
the study of individual psychological characteris-
tics as determinants of food choice. A systematic
review by Esposito et al. demonstrated associations
between specific personality traits and dietary pat-
terns [14]. This provides grounds to suggest that
personalization of nutritional support may include
not only an assessment of clinical and nutritional
status but also an analysis of a person’s behavioral
and psychological characteristics.

In this context, temperament — understood as
a set of relatively stable dynamic characteristics
of mental activity and behavior — is of particular
interest. A large-scale meta-analysis of Cloninger’s
psychobiological model, which pooled data from
149 studies, confirms consistent associations be-
tween specific dimensions of temperament and
character (in particular, high harm avoidance and
low self-directedness) and a broad spectrum of
mental disorders, which substantiates clinical inte-
rest in this construct [15]. At the same time, current
evidence does not provide sufficient grounds for
the direct claim that a specific temperament type
corresponds to a particular diet or spice. Therefore,
the use of temperament within a personalization
framework should be approached with caution.
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A more scientifically grounded approach is one
in which temperament is regarded not as a crite-
rion for selecting a specific product or spice, but as
a potential modifier of how dietary recommenda-
tions are formulated and implemented. It may be
taken into account when determining the pace of
dietary habit change, the manner of communica-
tion with the patient, the structure of recommenda-
tions, the level of behavioral support required, and
the sensory adaptation of the diet.

It is precisely the combination of an evidence-
based approach, personalization, and the ratio-
nal use of spices that determines the relevance of
studying the problem of nutritional support for
psychosomatic diseases.

The novelty of this study lies in the development
of an integrated multilevel model of nutritional
support for psychosomatic diseases, which for the
first time combines evidence on nutrition, spices,
and individual psychological characteristics into
a unified personalization system. Unlike existing
publications, which address these areas separately,
the proposed model defines temperament not as a
criterion for selecting a specific product or spice,
but as an independent modifier of how dietary rec-
ommendations are formulated and implemented
at the clinical, behavioral, and sensory levels.

Objective. The objective of this work is to sub-
stantiate a conceptual model for personalizing di-
etary recommendations in the nutritional support
of psychosomatic diseases, considering the role of
spices and individual psychological characteristics,
particularly temperament, based on a synthesis of
current scientific data.

TASKS

1. To analyze current scientific data on the re-
lationship between psychological stress, dietary
quality, and psychoemotional well-being.

2. To summarize the evidence base on the clini-
cal effects of spices, particularly saffron and cur-
cumin, in the context of psychosomatic diseases.

3. To evaluate available data on the relationship
between individual psychological characteristics,
particularly temperament, and eating behavior.

4. To substantiate a conceptual multilevel mo-
del for personalizing dietary recommendations
with consideration of temperament as a modifier
of behavioral strategy.

MATERIALS AND METHODS

The study was conducted in the format of a
narrative review of the scientific literature. The
analysis used publications addressing the relation-

ship between psychoemotional stress and eating
behavior, personalized nutrition, the effect of die-
tary quality on psychoemotional well-being, the
role of spices and their bioactive components, and
the relationship between individual psychological
characteristics and food choice.

Primary attention was given to systematic re-
views, meta-analyses, and randomized controlled
trials published predominantly between 2020 and
2026. Selected earlier publications were included
in the analysis when they were of fundamental im-
portance to the evidence base or represented key
clinical studies. The search was conducted in the
PubMed/MEDLINE databases and on the official
websites of the relevant journals; for each source
included in the review, the content of the in-text
citation was cross-checked against the abstract
and, where necessary, the full text of the original
publication.

RESULTS AND DISCUSSION

Psychoemotional stress is one of the factors
capable of substantially altering a person’s eating
behavior. The nature of such changes is not uni-
versal: in some individuals, stress is accompanied
by decreased appetite and restricted food intake,
whereas in others it is accompanied by increased
appetite, more frequent food consumption, and a
predominant choice of energy-dense foods.

A systematic review and meta-analysis by Hill
et al., covering 54 studies and 119,820 participants,
demonstrated an association between stress and
changes in eating behavior. The most consistent
finding was an increase in the consumption of less
healthy foods and a decrease in the proportion
of healthy foods in the diet under the influence
of stress [1]. This is of particular importance for
patients with psychosomatic diseases, since the
prolonged persistence of an unfavorable eating
pattern may create an additional behavioral bur-
den on the body.

It is important to consider that stress-related
eating behavior is shaped by more than a single
factor. Individual reactivity, prior experience, es-
tablished dietary habits, food availability, social en-
vironment, and psychological coping mechanisms
all play a role. Consequently, the same stressful
situation may be accompanied by fundamentally
different patterns of eating behavior.

For psychosomatic diseases, this interaction is
bidirectional in nature. Psychoemotional tension
can alter eating patterns, while, in turn, an un-
favorable dietary structure, irregular eating, and
emotional overeating can complicate symptom
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control and reduce quality of life. For this reason,
nutritional support should be regarded not as an
isolated dietary recommendation but as a com-
ponent of a comprehensive approach to lifestyle
modification.

In light of the above, the assessment of nutri-
tion’s effect on psychoemotional status should be
conducted primarily from the standpoint of overall
dietary quality rather than a single «therapeutic»
product. A review by Firth et al. emphasizes the
relationship between dietary patterns and mental
well-being [16]. The practical relevance of this re-
lationship was first demonstrated by the pilot ran-
domized controlled «SMILES» trial by Jacka et al.,
in which structured dietary counseling bringing
the diet closer to a Mediterranean model was as-
sociated with a clinically significant improvement
in symptoms of major depressive disorder com-
pared with social support [17]. A subsequent me-
ta-analysis of randomized trials of dietary inter-
ventions, conducted by Firth et al., confirmed a
statistically significant, though moderate, effect of
dietary improvement on symptoms of depression
and anxiety [18]. Consistent findings were obtained
in a large-scale synthesis of observational studies
by Lassale et al., which demonstrated an inverse
relationship between adherence to high-quality
dietary patterns (including the Mediterranean pat-
tern) and the risk of depressive manifestations
[19]. A similar trend has been observed in studies
of the Mediterranean dietary model. A systematic
review and meta-analysis of randomized controlled
trials by Bizzozero-Peroni et al. demonstrated a po-
tential positive effect of the Mediterranean diet on
depressive symptomatology [20].

The opposite pole of dietary quality — excessive
consumption of ultra-processed foods — is likewise
associated with unfavorable psychoemotional out-
comes. A systematic review and meta-analysis of
observational studies by Lane et al., involving more
than 258,000 individuals, showed that a higher
proportion of ultra-processed foods in the diet is
associated with increased odds of depressive and
anxiety symptomatology, and, in prospective stud-
ies, with an increased subsequent risk of develop-
ing depression [21]. These data indirectly support
the emphasis proposed in this article on the overall
dietary structure rather than on individual «target»
foods or spices.

One of the possible biological underpinnings
of the relationship between nutrition and psycho-
emotional status is the microbiota-gut-brain axis.
A classic review by Cryan et al. describes the
neuroendocrine, immune, and neural pathways

through which the gut microbiota can influence
brain structure and function [22], while a more re-
cent review by Horn et al. summarizes clinical and
preclinical data on the effect of dietary patterns
on this axis in depression, cognitive decline, and
other conditions [23]. MarxX et al. systematized the
key mechanisms that may mediate the relationship
between nutrition and depression, including in-
flammatory processes, oxidative stress, neuroplas-
ticity, and microbiota function [24]. These data do
not provide grounds for a simplistic interpretation
that «food cures depression», but they reinforce the
biological plausibility of the observed associations
and support the rationale for regarding nutrition
as a modifiable factor in patient care.

These findings have important practical impli-
cations. In the nutritional support of patients with
psychosomatic diseases, it is advisable to focus on
the overall dietary structure: an adequate amount
of vegetables, fruits, berries, whole grains, legumes,
nuts, seeds, fish, and other sources of complete
nutrients, combined with limiting excessive con-
sumption of foods high in added sugar, saturated
fat, excess salt, and a high degree of industrial
processing. Thus, in the proposed model, spices do
not replace the basic principles of healthy eating
but complement them.

A person’s adherence to the recommended die-
tary pattern is also of particular importance. Even
a scientifically grounded dietary recommendation
will be of limited effectiveness if the patient is
unable or unwilling to follow it over an extended
period. It is precisely this problem that substanti-
ates the need for personalization.

Personalization of nutrition involves adapting
recommendations to an individual’s specific cha-
racteristics. Unlike a universal approach, it takes
into account not only the need for a certain amount
of energy and nutrients but also actual living con-
ditions, dietary habits, preferences, and the feasi-
bility of adherence to recommendations. A meta-
analysis by Cross et al. demonstrated the promise
of personalized nutritional interventions in adults
with elevated cardiometabolic risk [4]. Additional
data on the use of digital technologies for persona-
lized nutritional interventions indicate the poten-
tial for improving specific indicators of eating be-
havior [5].

In psychosomatic diseases, personalization ac-
quires additional significance due to possible in-
stability of appetite, emotional overeating, the use
of food as a means of compensating for negative
emotions, or, conversely, a loss of interest in food.
A systematic review and meta-analysis of behavio-
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ral interventions for emotional eating by Power
et al. showed that the effectiveness of such pro-
grams substantially depends on the specific set of
behavior-change techniques used (in particular,
action planning and self-monitoring), rather than
on psychological counseling as such [25]. This un-
derscores that, in psychosomatic diseases, spices
can be only one of the simple tools for dietary
adaptation, embedded within a broader behavioral
strategy.

Spices are traditionally used to enhance the
flavor and aromatic properties of food. At the
same time, current research also regards them
as a source of bioactive compounds. The practical
significance of spices in personalized nutrition lies
primarily in their ability to increase the sensory
appeal of dishes. This is particularly important in
cases where a patient finds it difficult to adhere to
a recommended diet because of its monotony.

Flavor diversity can contribute to a more posi-
tive perception of healthy foods. For example, ve-
getable, legume, or whole-grain dishes can acquire
different sensory characteristics depending on the
combination of spices used. Thus, the same basic
dietary structure can be adapted to individual taste
preferences without a fundamental change in its
nutritional value.

The study by Petersen et al. is an important
example of the clinical evaluation of spices spe-
cifically within a dietary context. In a randomi-
zed, crossover, controlled-feeding trial, the use of
a blend of herbs and spices at a relatively high
culinary dose was associated with improved 24-
hour ambulatory blood pressure indices in indi-
viduals at risk of cardiometabolic diseases [6]. This
finding does not imply that spices can be used as
a standalone therapeutic agent. However, it con-
firms the promise of their inclusion in a healthy
dietary structure and demonstrates that clinically
meaningful effects can be studied specifically in a
dietary context, rather than only with high-dose
extracts.

For patients with psychosomatic diseases, the
psychological aspect may also be important. A plea-
sant aroma and taste of food can influence the sub-
jective perception of a meal, its emotional compo-
nent, and satisfaction with eating. However, these
propositions require further dedicated clinical
study.

Among spices, saffron (Crocus sativus L.) attracts
particular attention; its bioactive components are
represented primarily by crocins, crocetin, picro-
crocin, and safranal. Clinical studies of saffron
have been summarized in recent years in several

systematic reviews and meta-analyses. In 2026,
Mahmoudi et al. published a GRADE-assessed sys-
tematic review and meta-analysis of 34 randomi-
zed controlled trials (1,769 participants) examining
the effect of saffron on depression, anxiety, and
mood disorders [7]. The results obtained indicate
a potential positive effect of saffron on certain in-
dicators of depressive and anxiety symptomatology
based on self-report data. At the same time, the
authors emphasize substantial heterogeneity of the
evidence base (I? exceeded 90% for the main indi-
cators) and the absence of a significant effect on
clinician-rated scales, which limits the possibility
of formulating categorical clinical conclusions.

Additional interest is attracted by a meta-analy-
sis by Shafiee et al., in which the efficacy of saf-
fron was compared with that of selective serotonin
reuptake inhibitors in depression and anxiety: no
significant difference between the groups was
found, while the adverse-effect profile of saffron
was more favorable [8]. The existence of such com-
parative studies increases scientific interest in saf-
fron; however, it is not grounds for regarding it as
a replacement for standard pharmacotherapy.

A similar distinction between culinary and
pharmacological use applies to turmeric (Curcuma
longa L.) — a widely used culinary spice with a
warm, pungent aroma, the main clinical research
interest in which relates to curcumin, its polyphe-
nolic component. A systematic review and meta-
analysis by Wang et al. showed a potential effi-
cacy of curcumin for depressive symptomatology,
while the authors explicitly note the low quality
of evidence and considerable uncertainty of this
conclusion [9].

Of particular relevance are data from a new
GRADE-assessed systematic review and meta-
analysis by Musazadeh et al., published in July
2026 in the journal Annals of General Psychiatry
(PMID 42472817) [10]. The analysis included 19
randomized controlled trials: pooled data from
8 studies showed a significant reduction in the seve-
rity of depression (SMD -0.76; 95% CI -1.22 to —0.30;
I2 = 94.5%), and pooled data from 11 studies showed
a significant reduction in depressive symptomatol-
ogy (SMD -0.53; 95% CI -0.97 to —0.09; I? = 85.7%).
At the same time, the authors themselves explicit-
ly state that, according to sensitivity analysis, the
observed effect proved unstable, and that the con-
siderable heterogeneity of the studies (I > 85%)
requires cautious interpretation of the findings and
confirmation in further high-quality studies.

Thus, current data allow curcumin to be re-
garded as a promising subject for further research
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but do not provide grounds for recommending
turmeric or curcumin as a standalone treatment
for psychosomatic diseases. Within everyday nutri-
tion, turmeric can be used to diversify vegetable,
grain, and legume dishes — its practical value in
this case is related primarily to its culinary proper-
ties and its inclusion in an overall healthy dietary
pattern.

Alongside saffron and turmeric, the diet may
also include ginger, cinnamon, cardamom, corian-
der, cumin, fennel, black pepper, and other spices.
Their selection should be based not on the simp-
lified principle of «a specific spice for a specific
temperament type», but on individual tolerance,
taste preferences, culinary traditions, and clini-
cal status. For example, ginger, distinguished by a
pronounced pungent and hot taste, can be used in
dishes and beverages given good individual tole-
rance; cinnamon, with its sweetish-spicy aroma, is
suitable for flavoring porridges, fruit dishes, and
beverages; cardamom, with its intense aroma, is
suitable for beverages and certain desserts with
low added-sugar content; and coriander and cum-
in, with their pronounced spicy aroma, are suitable
for vegetable and legume dishes.

In addition to the sensory characteristics of
spices, food choice is also influenced by a person’s
personality characteristics, since eating behavior
is a complex phenomenon determined by more
than physiological hunger alone: food choice is in-
fluenced by emotional state, habits, social factors,
food availability, motivation, and personality cha-
racteristics. A systematic review by Esposito et al.
confirmed the existence of relationships between
specific personality traits and food choice [14].

These findings are of fundamental importance
for the proposed model. They suggest that persona-
lization of nutrition may be more effective when
it takes into account not only biomedical characte-
ristics but also behavioral context. For this reason,
temperament should be regarded as a potential
additional tool for personalization, rather than as
a basis for the rigid classification of patients.

Temperament characterizes the dynamic fea-
tures of behavior, including the speed and intensity
of reactions, emotional reactivity, activity level, and
features of adaptation to change; these characteris-
tics are consistently associated with a broad spect-
rum of mental disorders, in particular through
high harm avoidance and low self-directedness
[15]. In the context of nutritional support, these
characteristics may potentially influence how a
person perceives and implements dietary recom-
mendations.

For instance, in cases of high emotional reactivi-
ty, manifested as a rapid emotional response, clear,
brief, and specific recommendations are advisable.
In cases of pronounced impulsivity, accompanied
by spontaneous food choices, greater emphasis
on advance meal planning, the preparation of an
accessible set of healthy foods, and the reduction
of situations in which food choices are made spon-
taneously is advisable. In cases of a high need for
variety, manifested as a rapid decline in interest
in monotonous food, a broader use of different
cooking methods and combinations of foods and
spices can be applied, which helps sustain interest
in healthy eating. In cases of a tendency toward
behavioral stability and slow acceptance of change,
the gradual introduction of new foods and dishes
without an abrupt restructuring of the habitual
diet is advisable. In cases of increased emotional
sensitivity with a strong reaction to setbacks, not
only the content of recommendations but also the
manner in which they are delivered is important:
excessively restrictive or categorical dietary re-
quirements may reduce adherence to the program,
so supportive communication and the avoidance
of excessive restrictions are advisable; specific be-
havior-change techniques for such support (action
planning, self-monitoring, gradual goal-setting) are
described in detail in the review by Power et al.
[25]. The correspondences presented here are con-
ceptual in nature and do not constitute a clinical
algorithm for prescribing a diet.

Accordingly, this model consistently combines
the clinical, nutritional, behavioral, psychological,
and sensory levels of support, as well as a level
of outcome monitoring, within whose structure
temperament is positioned not at the level of de-
termining nutritional needs, but at the level of
adapting behavioral strategy and the manner of
implementing recommendations.

The first stage should be an assessment of actual
dietary intake. It is advisable to determine the meal
schedule, the nature of snacking, the frequency of
vegetable and fruit consumption, protein sources,
the amount of foods high in added sugar and satu-
rated fat, and the pattern of food intake in response
to stress or negative emotions. The next step is to
establish a basic dietary model, the foundation of
which should consist of a variety of plant-based
foods, sources of complete protein, and foods high
in dietary fiber and beneficial unsaturated fats.
In the absence of medical contraindications, it is
advisable to bring the diet closer to the principles
of the Mediterranean dietary model, for which
a substantial body of evidence has accumulated
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regarding positive effects on overall health and
potential improvement of psychoemotional sta-
tus [16, 20]. Particular attention should be paid to
meal regularity, since prolonged intervals between
meals, chaotic eating patterns, and the replace-
ment of complete meals with sweet or high-calorie
snacks may sustain an unfavorable pattern of eat-
ing behavior; a large-scale population study by Tae
and Chae, involving a sample of more than 21,000
adults, demonstrated that greater irregularity of
main meals is associated with increased odds of
depressive symptomatology, with this association
being attenuated by high dietary diversity and
intensified by breakfast skipping [26].

Within the structure of basic principles, spices
should be used as a means of diversifying a healthy
diet, since their use can enhance the palatability of
dishes and help avoid dietary monotony. In doing
so, several principles should be observed: spices
should be used in culinary amounts appropriate
to individual tolerance, and they should not be
regarded as a substitute for pharmacological treat-
ment. Saffron and turmeric are the most promis-
ing spices given the availability of current clinical
research [7-10]; however, they should be regarded
specifically as dietary components, whereas stan-
dardized preparations require separate evaluation
by a physician.

In the proposed model, temperament is not used
to determine a medical diet — its significance lies
in the choice of the manner of communication
and the implementation of dietary changes. For
example, a patient prone to impulsive decisions
may benefit from advance menu planning and the
preparation of a ready set of healthy snacks. A per-
son who adapts to change with difficulty is better
offered a gradual introduction of new foods rather
than an abrupt restructuring of the entire diet. For
a patient who quickly grows tired of monotony,
greater variability of dishes, while maintaining the
same basic dietary principles, may be beneficial. In
cases of increased emotional sensitivity, supportive
communication and the avoidance of excessively
categorical dietary prohibitions become particu-
larly important. Thus, personalization based on
temperament concerns primarily the manner in
which recommendations are implemented, rather
than the formulation of a separate «diet for a spe-
cific temperament».

The practical implementation of the proposed
approach should proceed sequentially. At the clini-
cal assessment stage, the specialist determines
the primary condition, comorbid pathology, and
existing constraints, thereby ensuring the safety

of subsequent recommendations. At the dietary
history stage, the patient’s actual diet and eating
schedule are assessed, allowing the main problems
to be identified. Behavioral assessment is aimed at
identifying emotional overeating, impulsivity, and
skipped meals, and allows behavioral barriers to
be established. The next stage of personalization
involves taking into account the patient’s taste pre-
ferences, habits, and individual characteristics in
order to increase the feasibility of the recommen-
dations. At the dietary-formulation stage, the basic
healthy dietary structure is determined, ensuring
nutritional adequacy. Sensory adaptation consists
of using spices and various cooking methods to
increase the appeal of the diet. Behavioral adap-
tation involves selecting the pace and manner of
implementing changes in order to improve patient
adherence, while the final monitoring stage allows
timely assessment of tolerance and adherence to
recommendations, with the support program ad-
justed as needed.

CONCLUSIONS

1. Nutrition is an important component of com-
prehensive care for patients with psychosomatic
diseases: psychoemotional stress can substantially
alter eating behavior, and dietary quality — includ-
ing the degree of industrial food processing and
meal regularity — is consistently associated with
overall psychoemotional status.

2. One of the probable biological mechanisms
underlying this relationship is the microbiota-gut-
brain axis, together with related inflammatory and
neuroplastic processes, which supports the biologi-
cal plausibility of the observed associations.

3. Spices should be regarded as a functional
component of a healthy diet and a tool for its sen-
sory personalization, rather than as a substitute
for pharmacotherapy or psychotherapy; findings
obtained with standardized extracts of saffron and
curcumin cannot be directly extrapolated to culi-
nary doses of spices, given the substantial diffe-
rences in the bioavailability of active components.

4. Temperament cannot be used as an inde-
pendent criterion for prescribing a specific spice
or diet. Its potential practical significance lies in
the possibility of adapting the manner of commu-
nication, the pace of dietary habit change, and the
behavioral strategy for implementing recommen-
dations, in particular by relying on evidence-based
behavior-change techniques.

5. The proposed multilevel model of nutritional
support combines clinical assessment, nutritional
adequacy, behavioral and psychological adapta-
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tion, sensory personalization, and monitoring. Its
effectiveness requires further verification in pros-
pective clinical studies.

A promising direction for further research is
the conduct of prospective studies evaluating the
effectiveness of personalized nutritional support
depending on patients’ individual psychological
characteristics. Of particular interest is the develop-
ment of a standardized algorithm for assessing eat-
ing behavior, adherence to recommendations, and
the approach to adapting dietary changes. It is also
advisable to study the role of spices as a means of
enhancing the sensory appeal of a healthy diet.
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