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OAKTOPH XAPYYBAHNS LLOMO
®0PMYBAHNA TACAPH LIYKPOBOI0 MIABETY
2-ro THIY B YKPAIHL: PETPOCNERTHBHE
AOCTIAMENRS NOKA3HAKIB DALYS
(1990-2023)

PE3IOME. Llykposuti diabem 2-20 muny (LJA2) — ue cepliosHuli 8uknuk Ansi cucmemu 0XopoHU 300p0oe’s K 8 YKpaiHi, mak i
8 ycboMy cgimi. [lonpu HasseHICMb YUCIEHHUX MiXHapOoOHUX 0aHux, 0820CMpPOK0osi HaujioHarbHi docnioxeHHs mszaps LI]2
ma 8HecKy okpemux diemuyHuUX chakmopie 3anuwiaomscs 06MeXeHUMU.

Mema. lNpoaHanizyeamu msezap yykpogozo diabemy 2-20 mury & Ykpairi y 1990-2023 pp. 3a nokasHukom DALYS, ouiHumu
8HECOK diemuy4HUX chakmopig y (1020 (hopMy8aHHSI.

Mamepianu ma memodu. [lposedeHo pempocrnekmueHe emnidemionoziyHe OO0CMIOKEHHS 3 8UKOpUCMAaHHAM OaHuX
[mobanbHoeo docnidxeHHs: msizaps xeopob (Global Burden of Disease Study, GBD). IMoka3Huk DALYs pospaxosysanu sk
CyMy pokie, mpadyeHux sHacnidok nepedyacHoi cmepmHocmi (YLL) ma pokig xumms 3 ineanionicmio (YLD), cmaHOapmu3o-
saHux 3a eikom Ha 100 000 HaceneHHd. 3a Memodornoaieto MopieHAMbHOI ouiHKU pusuky (Comparative Risk Assessment) oui-
HeHo yacmky DALYS, symoeneHy memaboniyHumu, nosediHkogumu, y m.4. diemudHumu ¢hakmopamu pu3suky. [poaHasnizogaHo
OuHamiky 3a 1990-2023 pp. ma cmpykmypHUU 8HECOK OKpeMux OiEmuyHuX ¢hakmopis.

Pesynbmamu. Y 2023 pouj 8 Ykpaiti mseap LJ2 cmaHosue 317,79 DALYs Ha 100 000 HaceneHHs, wio Ha 37,9 % binbwie
nopigHsiHo 3 1990 pokom. [MposidHUM demepmiHaHmoMm 3anuwascs sucokuli iHoekc macu mina (63,74 % ei0 3a2anbHOI Kinb-
kocmi DALYs). diemuyri pakmopu 3ymosntoganu 18,48 % DALYSs, noe’asaHux i3 L[J2, npuyomy Halbinbwuli 8HECOK Manu
HadmipHe crioxusaHHs1 nepepobneHozo m’sca (6,34 %), yepgoHozo m’saca (4,45 %) ma HedocmamHe CrioxusaHHs hpykmig
(5,73 %). Hatbinbw Hecnpusmnusi meHdeHuii cnocmepizanucsa wjodo Oegpiyuumy KnimkosuHu (+86,15 %) ma HedocmamHs-
020 CroXusaHHs UirbHo3epHosux npodykmie (+55,99 %). Husbka ¢hizuuHa akmueHicms cmaHosuna 4,38 % DALYs, nocu-
JII0K0YU HeeamugHUUl 8rnue HepauyjoHanbHO020 XapyyeaHHs ma HaOMIpHOI Macu mina.

BucHoeku. B YkpaiHi criocmepieaembcs cmilike 3pocmaHHs msieaps L2, malixe m'sma yacmuHa 300p08020 Xummsi
empayeHa Jyepes nepedyacHy cMepmHicmb ma iHeanioHicms. [lonynauitiHi iHmepeeHUuii, cripsmosaHi Ha 0BMEXEHHs CroXu-
8aHHs nepepobrieHo20 ma Yep8oHO20 M’sica, 36iNbWEHHS YacmKU ¢hpykmig, 080ui8, KIIMKOBUHU ma UirlbHO3EPHOBUX MPOOYK-
mie y pauioHi, @ makoxX Ha KOHmMPOIib Macu mina ma nid8UUWEHHs Qi3u4HoOi akmusHocmi, € HeobXiOHUMU Ot BHUXEHHS msiea-
psi LI[]2 ma nokpauweHHs1 noka3HuKie 300p0e’st HaceneHHs YkpaiHu.

Knroyoei cnoea: epomadcbke 300p08’s, HeiH(beKUiliHi 3ax8oprosaHHs, Uykposuli Oiabem 2-20 mury, DALYS, OiemuyHi ¢hak-
mopu, xap4ysaHHs, npoghinakmuka, docnioxeHHs1 [106anbH020 msizapsi Xx8opob, YkpaiHa.
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THE ROLE OF NUTRITIONAL FACTORS IN SHAPING THE TYPE 2 DIABETES BUR-
DEN IN UKRAINE: A RETROSPECTIVE DALYS STUDY (1990-2023)

ABSTRACT. Type 2 diabetes mellitus (T2DM) represents a major public health challenge in Ukraine and globally. Despite
extensive international evidence, long-term national analyses of the T2DM burden and the contribution of specific dietary fac-
tors remain limited.

Aim. To evaluate the burden of T2DM in Ukraine from 1990 to 2023 using Disability-Adjusted Life Years (DALYs) and to quan-
tify the contribution of dietary factors.
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Materials and Methods. A retrospective epidemiological study was conducted using data from the Global Burden of Disease
Study (GBD). DALYs were calculated as the sum of years of life lost (YLL) and years lived with disability (YLD), age-standard-
ized per 100,000 population. The Comparative Risk Assessment framework estimated the proportion of DALYs attributable to
metabolic and behavioral risk factors, including dietary determinants. Temporal trends (1990-2023) and structural contributions
of individual dietary factors were analyzed.

Results. In 2023, T2DM accounted for 317.79 DALYs per 100,000 population in Ukraine, reflecting a 37.9 % increase since
1990. High BMI remained the leading determinant (63.74 % of total DALYS). Dietary factors contributed 18.48 % of T2DM-relat-
ed DALYs, with the greatest impacts from excessive consumption of processed meat (6.34 %) and red meat (4.45 %), and
insufficient fruit intake (5.73 %). The most unfavorable trends were observed for insufficient fiber (+86.15 %) and whole-grain
consumption (+55.99 %). Low physical activity accounted for 4.38% of DALYs, amplifying the negative effects of poor diet and
overweight.

Conclusions. A steady rise in the T2DM burden is observed in Ukraine, with dietary factors accounting for nearly one-fifth of
T2DM-related DALYs. Population-level interventions promoting reduced processed and red meat intake, increased consump-
tion of fruits, vegetables, fiber, and whole grains, weight management, and physical activity are essential to mitigate the T2DM
burden and improve public health outcomes in Ukraine.

Keywords: public health, noncommunicable diseases, type 2 diabetes, DALYSs, dietary factors, nutrition, prevention, Global

Burden of Disease Study, Ukraine.

Beryn. Uykposun piabet (U[) ogHa 3 HambGinbLu
KPUTUYHUX MEQMKO-COLiamnbHKUX 3arpo3 Cy4acHOCTI,
MacLiTabu sIKoi OXONMOKTb K FMobanbHWiA PiBEHb, Tak
i eBponencbkuin npocTip. 3rigHo 3 gaHumu Mix-
HapogHoi fiabetnuHoi degepadii (IDF) cnocTepiraeTb-
CSl CTillka TeHAEeHLis 40 3pOCTaHHS MOLMPEHOCTI Ljel
natonorii cepef [AOPOCMNOro HaceneHHs €sponu.
CraHom Ha 2024 pik yucenbHicTb ocib Bikom 20-79
POKiB i3 NiATBEpOXEHWUM [iarHo30M csrHyna 66 Minbino-
HiB, Lo ekBiBaneHTHO 9,8 % BigNOBIAHOI BIKOBOI rpyny.
EKOHOMiYHe HaBaHTaXXEHHS1 HA CUCTEMM OXOPOHM 300~
POB’'sl perioHy € 6e3npeLeneHTHUM: CyMapHi BUTpaTu
Ha Tepanito Ta MEHE)KMEHT 3aXBOPIOBAHHS CTaHOBU-
v 193 mnpg gonapis CLUA, 3a cepeaHbOi BapTOCTI
obcnyroByBaHHS 04HOrO NallieHTa Ha piBHi 2951 gona-
pa CLUA. MporHocTnyHi Mofeni BKasytoTb Ha noaasb-
Ly eKkcnaHcito 3axBoptoBaHoCTi — go 2050 poky oui-
KyeTbCsl 30iMbLUEHHS KiNbKOCTi XBOPUX A0 72 MiNbIOHIB
(11,0 % popocnoi nonynsuii) [1].

AHanorivyHi BUKMWMKKM AN rPOMaACbKOro 340poB’s
xapakTepHi W ans Ykpainu. 3a ouiHkamu IDF, y 2024
poui B YkpaiHi Hanivyeanocs 2,27 minbioHa [OpoCimnx
nauieHTis (6,0 % HaceneHHs Bikom 20-79 pokis). 840,2
TmcaY (36,9 %) popocnux, ki xmByTb 3 Aiabetom, He
3HalOTb MPO HAsIBHICTb Y HWX LIbOr0 3aXBOPIOBaHHS, a
we 942,8 Tuc. ocib MatoTb MOPYLUEHHS TONEPaHTHOCTI
[0 TNOKO3K, Lo CBiAYMTb NPO 3HAYHUIA MPUXOBaHMIA
pes3epB MOAAsbLUOTO 3pPOCTaHHS 3axXBOPHOBAHOCTI Ha
L. ®iHaHcoBi BuAaTtky Ha nikyBaHHS natonorii B
HauioHanbHOMy MacwTabi ctaHoBunm 1,42 mnpg
gonapis CLUA, wo B po3paxyHky Ha ogHy ocoby 3 Li[
fopisHioe 624,5 nonapam CLUA. 3rigHo 3 ekcnepTHUMM
MPOrHo3amMu, 40 CEpeauHN CTOMITTS YacTKa XBOPUX Ha
L B Ykpaini 3pocte go 7,0 % [1].

95 % Big ycix Bunaakis LI cTaHOBWTL LLyKpOBUI fia-
6et 2-ro Tuny (LLA2). Tomy oro npodpinakTuka Ta KoHT-
pOnb € NPIOPUTETHUM HANPSIMKOM AEePXKaBHOT NOMITUKN
y cdoepi rpomagcekoro 3aopor’s [2,3]. CyvacHi gocnig-
XEHHS MEepPEeKOHNMBO [0BOAATb, WO po3suTok L2
3HAYHOK MIpPOI0 3yMOBMEHUI MOAMUGIKOBAHUMU MOBe-
AiHKOBUMKM chakTopamMu, cepen SKMX NposigHe Mmicue

Introduction. Diabetes mellitus (DM) is one of the
most pressing socio-medical challenges of the modern
era, the scale of which encompasses both global and
European contexts. According to the International
Diabetes Federation (IDF), there is a persistent
upward trend in the prevalence of this condition
among the adult population in Europe. As of 2024, the
number of individuals aged 20-79 years with a con-
firmed diagnosis reached 66 million, corresponding to
9.8 % of the respective age group. The economic bur-
den on regional healthcare systems is unprecedented:
total expenditures for therapy and disease manage-
ment amounted to USD 193 billion, with an average
per-patient cost of USD 2,951. Predictive models sug-
gest further expansion of the disease burden, with the
number of affected individuals projected to rise to 72
million (11.0 % of the adult population) by 2050 [1].

Similar public health challenges are observed in
Ukraine. According to IDF estimates, in 2024, Ukraine
had 2.27 million adult patients with diabetes, represent-
ing 6.0 % of the population aged 20 — 79 years. Among
them, 840.2 thousand adults (36.9 %) were unaware of
their condition, while an additional 942.8 thousand indi-
viduals had impaired glucose tolerance, indicating a
substantial hidden potential for further increases in dia-
betes prevalence. National expenditures for diabetes
management totaled USD 1.42 billion, corresponding
to USD 624.5 per patient. Expert projections suggest
that by mid-century, the proportion of individuals with
diabetes in Ukraine will rise to 7.0 % [1].

Type 2 diabetes mellitus (T2DM) accounts for 95%
of all diabetes cases; therefore, its prevention and
control remain a priority for national public health poli-
cy [2,3]. Contemporary studies provide robust evi-
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nocigae HepauioHanbHe XapyyBaHHS. [lowMpeHHs
Xap4OBWX MOAENEN i3 BUCOKMM BMICTOM nepepobneHo-
ro Ta YepBOHOMO M’siCa, HAaCMYEHWX XXUPIB, AOLAHMX
LlyKpiB | conogkux HanoiB y NOeAHaHHi 3 HedoCTaTHIM
CMOXMBAHHAM (PPYKTIB, OBOYIB, KNITKOBUHM Ta LiNbHO-
3epHOBUX NPOAYKTIB aCOLitOETLCA 3i 3pOCTAHHAM PU3M-
Ky iHcyniHopesucTeHTHocTi Ta LIJ2. BogHoyac pauio-
HW, BaraTi Ha POCNWHHI NPOAYKTU, LEMOHCTPYHTb NPo-
TEKTUBHUIA eekT. TakuM YMHOM, XapyyBaHHS po3rns-
[AETbCS SK KIOYOBWIA KEPOBAHUA YUMHHUK PU3MKKY,
BMNSMB Ha SIKUMA Ma€e 3Ha4YHWIN NPOMiNaKTUYHWIA NOTEHLi-
an [3,4,5].

Monpu HasBHICTb 3HAYHOI MiXHAPOAHOI [0Ka30BOI
6a3u, ons YkpaiHm goci 6pakye KOMMnekcHUX focnig-
XEHb, L0 [O3BOMSAOTh KifTbKICHO OLHUTW BHECOK OKpe-
MUX OieTUYHMX pakTopiB y 3aranbHun Tarap LO2 Ha
HaLiOHanbHOMY PiBHI Ta NPOCTEXUTW NOrO JOBrOCTPO-
KOBY AWHaMiKy. BinbLUicTb HAsABHWX BITYM3HSHUX POOIT
30CepeKeHi Ha KIiHIYHMX acnekTax 3aXBOPHOBaHHS,
Todi SK iHTerpanbHa oujiHKa BTpaT 340pOB's 3 ypaxy-
BaHHAM iHBaNigHOCTI Ta nepegyacHOl CMepPTHOCTI, a
TaKOX CTPYKTYPHOIO BHECKY (haKTopiB pu3uKy 3anuiua-
€TbCS HEAOCTaTHLO BUCBITNEHO [6,7].

BukopuctaHHs gaHux MiXHApOAHOrO AOCHIAKEHHS
Global Burden of Disease (GBD) [8] cTBOptoe MOXu-
BiCTb 3[INCHWUTW CTaAHOAPTM30BaHW aHani3 Taraps
A2 3a nokasHukom DALYs Ta BW3HauMTW 4acTky,
3YMOBEHY KOHKPETHUMW METabOoMiYHUMK Ta NOBediH-
KOBMMU YMHHMKaMKM, 30Kpema JieTndHumu [2,3,4].
Takun niaxig 3abesneyye NOPIBHSAHICTb pesynbraTiB y
4acoBOMY BMMIpi Ta J03BONSIE OBIPyHTYBaTU NpiopuTe-
TV NPOINaKTUYHOI NOMITUKM HA OCHOBI AOKa3IB.

Omxe, 3pocTaHHs nowmpeHocTi L2 B YkpaiHi, 3Hau-
HWI NoTeHUian MmoaudikaLii xapyoBKX pU3KKiB Ta Bia-
CYTHICTb CUCTEMHOIO aHanisy iX BHECKY B HaLjioHarnb-
HUI Tsrap 3axBOPHOBaHHS 3yMOBMIOOTb aKTyallbHICTb
[,aHOro JOCHIDKEHHS.

Merta. 3giicHuTy aHania TAraps LykpoBoro giabety
2-ro tuny B YkpaiHi y 1990-2023 pp. 3a nokasHUKOM
DALYs Ta OUiHUTK 3Ha4YeHHs AieTUYHMX (haKkTopiB Y
oro popmyBaHHi.

Marepianu Ta metoaum. poBeneHo peTpocnekTmB-
He enigemionoriyHe OOCHIMKEHHS 3 BUKOPUCTAHHAM
METOZiB AECKPMNTUBHOIO, NOPIBHSANBHOMO Ta CTPYKTYp-
HOTO aHaniay Ans OuiHKu TAraps LyKpoBsoro giabety 2-
ro TMny cepen HaceneHHs YkpaiHu Ta porni OCHOBHUX
MoZunikoBaHWX hakTopiB PU3MKY B MOr0 hOpMyBaHHI
ynpogoBx 1990-2023 poki. O6’eKTOM LOCRImKEHHS
6yB nonynauinHui Tarap L2 Ta nos’s3ani 3 HUM xap-
YOBi AE€TEPMIHAHTU Ha HaLiOHanNbHOMY PiBHi.

Oxepenom iHdopmauii cnyryBanu CTaTUCTUYHI
matepianu MixxHapogHoro gocnimkerHs Global Burden
of Disease Study (GBD) [8], w0 KOOpAUHYyeTbCS
[HCTUTYTOM BMMiptOBaHHS Ta OuiHKM 3p0poB’s (IHME,
University of Washington). Global Burden of Disease
Study (GBD) — ue macwrabHa MixxHapogHa HaykoBa
nporpama, sika CUCTEMATWYHO OLHIOE PiBHI 3axBOpHo-
BAHOCTi, CMEPTHOCTI, iHBaNigHOCTI Ta BNNMB chakTopis

dence that the development of T2DM is largely driven
by modifiable behavioral factors, with unhealthy
dietary patterns playing a leading role. Diets high in
processed and red meats, saturated fats, added sug-
ars, and sugar-sweetened beverages, combined with
low intake of fruits, vegetables, fiber, and whole
grains, are associated with increased risk of insulin
resistance and T2DM. Conversely, diets rich in plant-
based foods demonstrate protective effects.
Consequently, nutrition is considered a key modifiable
risk factor with substantial preventive potential [3,4,5].

Despite a substantial international evidence base,
comprehensive studies quantifying the contribution of
specific dietary factors to the burden of T2DM at the
national level and tracking its long-term trends remain
scarce in Ukraine. Most domestic studies focus pri-
marily on clinical aspects, while integrated assess-
ments of health loss — including disability and prema-
ture mortality — and the structural contribution of risk
factors remain underexplored [6,7].

The use of data from the Global Burden of Disease
(GBD) study [8] allows for a standardized analysis of
the T2DM burden using Disability-Adjusted Life Years
(DALYs). This approach enables the estimation of the
proportion attributable to specific metabolic and
behavioral determinants, including dietary factors
[2,3,4], ensuring comparability over time and providing
an evidence-based framework for prioritizing preven-
tive public health strategies.

Given the increasing prevalence of T2DM in
Ukraine, the significant modifiable potential of dietary
risk factors, and the absence of systematic analyses
of their contribution to the national disease burden,
this study is highly relevant.

Aim. to analyze the burden of type 2 diabetes in
Ukraine from 1990 to 2023 using DALYs and to
assess the contribution of dietary factors to its devel-
opment.

Materials and Methods. A retrospective epidemio-
logical study was conducted using descriptive, com-
parative, and structural analyses to evaluate the bur-
den of T2DM in the Ukrainian population and the role
of modified risk factors from 1990 to 2023. The study
focused on the population-level burden of T2DM and
its associated nutritional determinants.

Data were obtained from the Global Burden of
Disease Study (GBD) [8], coordinated by the Institute
for Health Metrics and Evaluation (IHME, University of



pusnky y noHag 200 kpaiHax cBiTy. [locnigXeHHs iHTe-
rpye daHi 3 peecTpiB CMEPTHOCTI, MEAUYHOT CTaTUCTU-
K1, BUOIPKOBMX ODCTEXEHb HACEMNEHHSI Ta HayKOBMX
nybnikawin, 3aCTOCOBYOYM CTaHLAPTW30BaHi MeTogo-
NOFiYHI NiOXOAM OO0 MOAENoBaHHSA Ta MOPIBHAMLHOI
OLiHKK pu3mkiB. Lie 3abe3nevye MOXIMBICTb MixkHapoa-
HUX | AMHAMIYHMX NOPIBHSHb MOKA3HWUKIB 340POB’S
HaceneHHsl. Y OOCNimKeHHI BUKOPUCTAHO HanbinbL
aktyanbHi gaHi GBD 2023 ans YkpaiHu, onpuniogHeHi
y 2025 poui, Wwo 6ynm oTprmaHi 3a JONOMOTOK iHCTPY-
meHTy GBD Results Tool.

KinbkicHy OLjiHKY Trapsi 3aXBOPIOBAHHS 3AiCHIOBa-
nu 3a nokasHukom DALYs (Disability-Adjusted Life
Years — pOKW XWTTSl, CKOPWUIOBaHi Ha iHBanigHicTb),
AKUN € iHTerpanbHUM iHOMKAaTOPOM BTpaT 340pO0B’S Ta
PO3paxoByeTbCA SIK CymMa POKIB BTPAYEHOro XWTTA
BHacnigok nepepyacHoi cmeptHocTi (YLL — Years of
Life Lost) i pokiB, npoxutux i3 iHBanigHictio (YLD —
Years Lived with Disability).

OuiHky BHECKy (haKkTopiB pW3uUKy 3giicHioBany i3
3aCTOCYBaHHAM nigxogy  Comparative Risk
Assessment (CRA), sikuii fae 3mMory BUSHaunUT1 4acTKy
DALYs, wo moxe ByTu nonepemxeHo 3a yMOBM 3HU-
XEHHS1 BMNMBY NEBHOTO (hakTopa A0 TEOPETUYHOIO
MiHiManbHOro piBHA PU3KKY. Y OOCHIAXEHHI npoaHani-
30BaHO BMSIMB OCHOBHMX rpyn MOAWMDIKOBaHWX AeTep-
MiHaHT po3BuTKy LIJ2: meTaboniyHmx (BUCOKMI iHOEKC
mMacu Tina), NoBediHKOBKX: TIOTHOHOMAMIHHS, HW3bKa
(hisanmyHa aKTMBHICTb, HIETUYHI pU3UKM (HagMipHe crno-
XVBaHHS nepepobneHoro Ta YepBOHOrO M’'sica, CONoa-
KUX HanoiB, a TakoX HeQOCTaTHE CNOXUBAHHSA (DPYKTIB,
OBOMiB, KINITKOBUHM Ta LiNbHO3EPHOBUX MPOAYKTIB).

CratvcTyHWiA aHania nepenbadvaB po3paxyHoK iHTEH-
cvBHMX nokasHukis DALYs (Ha 100 000 Bcboro Hace-
neHHs1). [ns KOpPEeKTHOrO MOPIBHAHHS MOKa3HWKIB Y
AnHaMiui BCi iHTEHCMBHI koediuieHT DALY's Ha 100 000
HaceneHHs CTaH4ApTW30BaHO 3a BIKOM 3 BUKOPWCTaH-
HAM CTaHOapTHOI CBITOBOI monynsuii, NPUNHATOI B
gocnigpkenHi GBD, Lo [03BONMIO MiHiMi3yBaTW BNUB
3MiH BIKOBOI CTPYKTYpU HaceneHHs YkpaiHu ynpogoBx
nepiogy cnocTepexeHHs. [uHamiyHui aHania oxonno-
BaB OLHKY 3MiH 3a 33-piYHni nepiog i3 BU3HAYEHHAM
abCcontTHOrO NMPMPOCTY Ta TEMMIB NPUPOCTY NOKa3HM-
KiB y BigcoTkax. CTPyKTYpHUIA aHani3 3acTocoByBasu
AN BM3HAYEHHS NWTOMOI Bark Okpemux akTopis
pusnKy B 3aranbHomy Tarapi LO2. O6pobky gaHux
3[jiCHIOBanY 3 BUKOPUCTAHHSAM MporpamHoro 3abeane-
yeHHst Microsoft Excel 2021 Ta iHcTpymeHTiB GBD
Results Tool.

Pesynbratun. AHanis matepianis 6a3u cTaTMCTUYHKX
JaHnx MixHapogHoro gocnigpkeHHss GBD pgossonvs
BcTaHoBUTK, WO Yy 2023 poui HaceneHHs YkpaiHu
yepes nepegyacHy CMEpTHICTb Ta iHBanigHICTb BHACHi-
pok L2 srpatuno 230547 pokiB 340POBOro XWTTS,
abo 317,79 y pospaxyHky Ha 100 Tucsy BCbOro Hace-
NeHHs.

Tarap U2 B YkpaiHi, ouiHeHuin y DALY'S, icTOTHO 3pic
BMPOLOBX NMEPIOAY CNOCTEPEXEHHS, ane oro AMHamika

Opnosa H,, Tonxosug 0., Tavenxo O,, Nanamap . /N, Orlova, 0, Tonkovyd, O, Thachenko, | Palamor

Washington). The GBD is a large-scale international
scientific program that systematically assesses mor-
bidity, mortality, disability, and the impact of risk fac-
tors in over 200 countries. It integrates data from mor-
tality registries, medical statistics, population surveys,
and scientific publications, applying standardized
modeling and comparative risk assessment methods.
This methodology allows for international and tempo-
ral comparability of population health indicators. The
study utilized the most recent GBD 2023 estimates for
Ukraine, released in 2025 and retrieved via the GBD
Results Tool.

The disease burden was quantified using DALY, an
integrated measure of health loss calculated as the
sum of years of life lost due to premature mortality
(YLL) and years lived with disability (YLD). All DALY
rates per 100,000 population were age-standardized
using the standard world population applied in the
GBD study, minimizing the impact of changes in
Ukraine’s age structure over the observation period.

The contribution of risk factors was assessed using
the Comparative Risk Assessment approach, which
estimates the proportion of DALY's that could be pre-
vented if exposure to a given factor were reduced to a
theoretical minimum risk level. The study analyzed the
impact of modified determinants of T2DM: metabolic
(high body mass index), behavioral: smoking, physical
inactivity and dietary risks, including excessive con-
sumption of processed and red meats, sugar-sweet-
ened beverages, and insufficient intake of fruits, veg-
etables, fiber, and whole grains.

The statistical analysis included the calculation of
DALY rates (per 100,000 total population). For accu-
rate comparison of indicators over time, all DALY rates
per 100,000 population were age-standardized using
the standard world population applied in the GBD
study, which minimized the impact of changes in the
age structure of Ukraine’s population during the obser-
vation period. The dynamic analysis covered changes
over the 33-year period, with calculation of absolute
increases and percentage growth rates. Structural
analysis was performed to determine the relative con-
tribution of individual risk factors to the overall burden
of type 2 diabetes. Data processing was conducted
using Microsoft Excel 2021 software and the GBD
Results Tool.

Results. Analysis of the GBD database revealed
that in 2023, the Ukrainian population lost 230,547
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Byna HepiBHoMipHOtO (puc.1). Ha noyatky 1990-x pokis
piseHb DALY's wsuako niasuwmeca 3 230,5 y 1990 poui
[10 NikoBOro 3HaveHHs — 294,5 y 1995 poui. MNicns usoro
CNoCTepiranucs KonmMBaHHs 3i 3HXKEHHAM 0 MiHiMarnb-
Horo 3HaveHHs 270,9 y 2013 poui. Ane Bxe 3 2014 poky
Tarap 3HoBy novaB 3pocTatu i y 2023 poui JocsArHys
HavBuMLWWOro piBHA 3a Becb nepiog — 317,8 DALYs.
3aranom npupict DALYs 3ymoBneHoro LI12 Bnpogosx
nepiogy crnoctepexeHHs ctaHoBuB 37,9 %.

OCHOBHWUM YMHHWKOM pu3nky copmyBaHHa DALYs
BHacnigok L2 B YkpaiHi BNpoZoBX yCbOro nepiogy
CMOCTEPEXEHHS 3anMLLABCS BUCOKMIA iHAEKC Macy Tina
(IMT), sikmin y 2023 poui obymoentoas 202,66 DALY's
Ha 100 000 HaceneHHs, WO cTaHOBMNO Maimke 64 %
Bi 3aranbHoi kinbkocTi DALYs (tabn.1). MNopiBHsAHO 3
1990 pokom, abCOMNTHMIA MPUPICT LbOro MoKasHMKa
6yB 67,15, a Temn npupocty — 49,55 %, wWwo cBiguMTH
npo BiYyTHe 3pOCTaHHS pori HaAMIpHOT Macu Ta OXu-
PiHHSA ¥ bopMyBaHHi Taraps T2DM B YkpaiHi.

Yactka DALY, 3yMOBEHUX QIETUMHUMU PU3UKAMMU,
y 2023 poui ctaHoBuna 18,48 % Big 3aranbHoro Tarapsi
T2DM. Xo4a BHeCOK JiETUYHUX (haKTOPIB Yy 3aranbHui
Tarap T2DM meHwwid, Hixx Bucokoro IMT, BoHM Bigir-
patoTb iCTOTHY ponb Yepes CBil TiICHUI 3B'A30K 3 HaKo-
MUYEHHAM HAANWLIKOBOI Barn Ta MeTaboniyHuMu nopy-
LeHHaMKW. 3aranbHuii piBeHb DALYS, noe’sizaHui i3
LIETUYHUMU YMHHKKaMK, 3pic i3 49,58 v 1990 poui oo
58,66 100 000 HaceneHHst y 2023 poui. AGCOMIOTHUI
npupict ctaHosmB 9,08 Ha 100 000 HaceneHHs, a Temn
npupocty — 18,31 %. Micns 2000 poky cnocTepiranacs
CTiliKa TeHAEeHLUis 40 NiABULLEHHS MOoKa3HMKa, Lo CBif-
YUTb NPO NOCUMNEHHS POSi Xap4oBMX (PakTopiB y op-
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years of healthy life due to premature mortality and
disability associated with T2DM, corresponding to
317.79 DALY per 100,000 population.

The T2DM burden in Ukraine, measured in DALY,
increased substantially over the observation period,
although its dynamics were uneven (Fig. 1). In the
early 1990s, DALYs rose rapidly from 230.5 in 1990 to
a peak of 294.5 in 1995. Subsequently, fluctuations
occurred, with a decline to a minimum of 270.9 in
2013. From 2014 onward, the burden began to rise
again, reaching the highest level of the entire period —
317.8 DALYs — in 2023. Overall, T2DM DALYs
increased by 37.9 % over the study period.

Throughout the entire observation period, high body
mass index (BMI) remained the primary risk factor dri-
ving DALYs due to T2DM in Ukraine. In 2023, high
BMI accounted for 202.66 DALY's per 100,000 popula-
tion, representing nearly 64 % of the total DALYs
(Table 1). Compared to 1990, this reflects an absolute
increase of 67.15 and a growth rate of 49.55 %, indi-
cating a substantial rise in the contribution of over-
weight and obesity to the T2DM burden in Ukraine.

Dietary risks contributed 18.48 % of total T2DM-
related DALYs in 2023. Although the absolute contri-
bution of dietary factors is smaller than that of high
BMI, their role is significant due to their close associa-
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Puc.1. DALYs BHacnigok L2 (nininHa giarpama, npasa Bick) Ta DALY's BHacnigok L2 obymoBneHnx aieTuyHMmMm
hakTopamu (CToBNYMKK, NiBa Bicb), YkpaiHa, 1990-2023, (ctaHgapTm3oBaHi 3a Bikom piBHi Ha 100 000 HaceneHHs)

Fig. 1. T2DM DALYs (line chart, right axis) and T2DM DALYs attributable to dietary factors (bars, left axis),
Ukraine, 1990-2023 (age-standardized rates per 100,000 population)
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Tabnuus 1/ Table 1
OcHoBHi MoaudikoBaHi chakTopu pusnky DALYs BHacnigok LI2 B YkpaiHi, 1990-2023
Main modifiable risk factors for DALYs due to DM2 in Ukraine, 1990-2023

PiBeHb DALYs (Ha 100 000) BHac- AGCOMOTHUIA % BNIUBY
. i . Temn npupo-
niaokK All Y“MHHUKa pVI3VIKyl NPUPICT PIBHA . YUHHUKA Ha
DALYs per 100,000 population DALYs D;"I}:'BH; piBeHb DALYs
YWHHUKN pU3nKy/ attributable to the risk factor (Ha 100 000) ly %), (2023 p.)/
- 1990-2023/ .
Risk factors 1990-2023/ % contribu-
Absolute Change Growth Rate tion to T2DM
0, -
1990 | 2000 | 2010 | 2023 | " 0 00 500) (/%12 %90 DALYs (2023)
1990-2023
Bucokun iHgekc
macu Tina/ 135.51| 169.80 | 178.91 | 202.66 67.15 49.55 63.74
High body-mass index
Riernani pusniw/ 52.51| 5229 | 54.63 | 58.66 6.15 11.71 18.48
Dietary risks
Manins/ 21.73 | 2857 | 29.16 | 27.85 6.12 28.16 8.76
Smoking
Hwusbka cisnyHa
aKTUBHICTb/ 9.47 10.72 11.58 | 13.93 4.46 47.10 4.38
Low physical activity

MyBaHHi BTpaT 340poB’s BHacnigok T2DM (puc.1).

Husbka hisnyHa akTuBHICTb, ska y 2023 poui 3ymo-
Buna 13,93 DALYs Ha 100 000 HaceneHHst (4,38 % Big
3aranbHOro TArapsl), TakoX MiACUMIOE HEraTMBHUN
BMNAUB AIETUYHUX (HaKTOPIB i CNPUSIE PO3BUTKOBI OXM-
PiHHS Ta MOPYLUEHHI0 0OMiHY PEYOBWH. Y NOEOHAHHI 3
Bucokum IMT i HeabanaHCOBaHUM Xxap4yBaHHSIM H3b-
Ka isnyHa akTUBHICTb (DOPMYE KYMYNATUBHUN eDeKT,
3HAYHO MIABMLLYHOYM PU3MK PO3BUTKY LlyKpoBOro fiabe-
Ty 2-ro TUny.

CTPYKTYpHWIA aHania OKpeMmux AiETUYHUX (haKTopiB
3acBiguuB, Wo y 2023 poui HanbinbLLKn BHECOK y hop-
MyBaHHa DALYS manu HagMmipHe CNOXWBaHHS nepe-
pobneHoro m’sica (6,34 % abo 20,15 Ha 100 000 Hace-
NeHHs:;), HepoCTaTHE CrnoXuBaHHA pykTiB (5,73 %;
18,15) Ta HagMmipHe CMOXMBaHHS YEPBOHOTO M'Aca
(4,45 %; 14,09) (Tabn. 2). MNpn ubOMY AMHAMIKa iXHiX
3MiH Mana pi3HOCNPSIMOBaHWiA XxapakTep.

MNMokasHuk DALY's BHacnigok LI12, nos’a3aHni i3 Hag-
MIpHUM CMOXMBAHHAM NepepobneHoro M'sica, 3pic Ha
3,45 y pospaxyHky Ha 100 000 HaceneHrHs (+20,66 %),
O CBIiQYMTb MPO MOCWIIEHHSI HEraTMBHOTO BMMMBY
LUbOro YMHHWMKA. HepocTaTHE CNOXMBAHHA (PYKTiB
MPOAEMOHCTPYBano e Binbl BUpaXeHe 3pOCTaHHs
(mpupict 3,71; +25,69 %), a ue MigKpecnoe 3Hady-
WicTb AediunTy POCMUHHUX MPOAYKTIB Y CTPYKTYpI
thakTopiB pusuky. BogHoyac HagmipHe CMOXUBaHHA
4YEepBOHOrO M'sica — EAUHUIA haKTop, AN SKOro 3adik-
COBaHe 3HWKEHHS NokasHMKa nopisHaHO 3 1990 pokom
(-1,16; -7,61 %). OcobnmBO BMUCOKI TEMMM 3POCTAHHS
BCTAHOBIIEHO A1 HEAOCTATHLOIO CMOXUBAHHS KIiTKO-
BUHM (+86,15 %) Ta LINbHO3epHOBMX MPOAYKTIB
(+55,99 %). Xoua ixHin abContoTHMIN BHECOK Y 3aranb-
HUI MokasHuK € meHwmm (1,21 Ta 5,99 BignosigHo),
came Ui hakTopy AEMOHCTPYIOTb HANHECTIPUSATIUBILLY

tion with weight gain and metabolic disturbances. The
overall DALYs attributable to dietary factors increased
from 49.58 per 100,000 population in 1990 to 58.66 in
2023, representing an absolute increase of 9.08 and a
growth rate of 18.31 %. Since 2000, a persistent
upward trend has been observed, highlighting the
increasing influence of dietary factors on health loss
from T2DM (Fig. 1).

Low physical activity, which accounted for 13.93
DALYs per 100,000 population (4.38 % of total DALYSs)
in 2023, further amplifies the negative impact of
dietary factors and contributes to obesity and metabol-
ic disturbances. Combined with high BMI and poor
diet, low physical activity exerts a cumulative effect,
substantially increasing the risk of developing T2DM.

A structural analysis of specific dietary factors in
2023 revealed that the greatest contributors to DALY's
were the excessive intake of processed meat (6.34 %;
20.15 per 100,000 population), insufficient fruit con-
sumption (5.73 %; 18.15), and excessive intake of red
meat (4.45 %; 14.09) (Table 2). Trends in these fac-
tors, however, varied.

DALYs associated with high processed meat con-
sumption increased by 3.45 per 100,000 population
(+20.66 %), indicating a strengthening of this risk fac-
tor’s negative impact. Insufficient fruit intake showed
an even greater rise (an increase of 3.71; +25.69 %),
emphasizing the significance of low plant-based food
consumption. Conversely, excessive red meat intake
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Tabnuus 2/ Table 2

MokasHukn DALYs BHacnigok Lykposoro giabety 2-ro Tuny, 3ymoBreHi AiETUMHUMWN YNHHUKAMMU:
nopiBHANLHUI aHani3 3a 1990-2023 pp., YkpaiHa
T2DM DALYs attributable to dietary risks: a comparative analysis for 1990-2023, Ukraine

o AbcontoTt-
6 BNNUBY -
HUI Npu-
NHHUKa PiseHb DALYs (Ha 100 000) picT pigtal 1eMN NPH-
HaDz'f?:b BHacnigokK Aii 4iETUYHUX YMHHUKIB/ DALYs r:i):::
DALYs per 100,000 population Ha 100
DdakTopH (2023 p.?l attributable to dietary risks O(gO) 1990- DALYs
pusunky/ % contri- 2023/ (y %),
Risk factors bution to Absolute 1990-2023/
T2DM Change Growth
DALYs (per Rate (%),
(2023) 1990 2000 2010 2020 2023 100,000), 1990-2023
1990-2023
LieTnyni
dakTopu/ 18.48 49.58 52.62 54.63 57.96 58.66 9.08 18.31
Dietary risks
[ieta 3 BUCOKMM
BMiCTOM 06p06-
neHoro m'aca/ 6.34 16.70 15.11 18.15 19.82 20.15 3.45 20.66
Diet high in
processed meat
[ieTa 3 HU3bKNM
BMiCTOM (pyKTiB/ 5.73 14.44 20.11 18.23 17.94 18.15 3.71 25.69
Diet low in fruits
[ieta 3 BUCOKMM
BMICTOM 4EpBO- 4.45 15.25 13.58 13.46 14.04 14.09 1.16 7.61
Horo m'sica/ Diet
high in red meat
[ieta 3 HU3bkMM
BMiCTOM LiNbHOro
3epHa / 1.88 3.84 5.27 5.16 5.80 5.99 2.15 55.99
Diet low in whole
grains
[ieta 3 BUCOKMM
BMiCTOM nigco-
NOAXEHUX
Hanois/ 1.59 4.26 2.89 4.30 5.10 5.06 0.80 18.78
Diet high in
sugar-sweetened
beverages
[ieta 3 HU3bKUM
BMICTOM KNITKO- 0.38 0.65 1.32 0.95 1.12 1.21 0.56 86.15
BUHN/
Diet low in fiber
[ieTta 3 HU3bKUM
BMICTOM 0BOiB/ 0.1 0.26 0.39 0.27 0.29 0.31 0.05 19.23
Diet low in veg-
etables

AVHaMIKY, 3aCBif4yH04M NOTIPLUEHHS SKICHUX XapaKTepu-
CTVK paLioHy. [MoKasHWK, NOB’'A3aHWN i3 HaAMIpHAM crno-
XVBaHHAM CONOAKMX HamoiB, 3pic Ha 0,8 (+18,78 %), a
HeAoCTaTHE cnoXuBaHHsa oBoviB — Ha 0,05 (+19,23 %),
TakoX BKa3ylouW Ha MOCTYNOBE 3POCTaHHS iXHbOI POri
y cbopmyBaHHi Taraps T2DM.

TakuM YmHOM, pesynbTaTi aHanisy ceifyatb, Maixke
M'sTa YacTuHa BTpaT POKIB 340POBOMO XWTTA Yepes
nepefYacHy CMepTHICTb Ta iHBanigHICTb BHACMIgOK

was the only factor to demonstrate a decrease com-
pared to 1990 (-1.16; -7.61 %). The most rapid growth
was observed for insufficient fiber (+86.15 %) and
whole-grain consumption (+55.99 %). Although their
absolute contributions were smaller (1.21 and 5.99,
respectively), these factors exhibited the most unfa-
vorable trends, reflecting a deterioration in diet quality.



LlykpoBoro giabeTy 2 Tuny B YKpaiHi 3ymoBneHa fietny-
HUMK bakTopamu. [lpoBigHMMKM [EeTepMiHaHTaMu €
HagMipHe CNoXMBaHHS NepepobrneHoro M'sica Ta Hefo-
CTaTHE CNOXMBaHHS (OPYKTIB, TOLi SK HANBINbLL iHTEH-
CVIBHE 3pOCTaHHS XapakTepHe Ans aediuuTy KniTkoBu-
HU Ta LiNbHO3EPHOBMUX NPOAYKTIB.

O6roBopeHHs. OepxaHi pesyneraTv ceigyaTb Npo
CTiKe Ta IHTEHCMBHE 3POCTaHHS TSArapsi LyKPOBOTO
diabety 2-ro Tuny B YkpaiHi Bnpogosx 1990 - 2023 pp.
MpupicT nokasHuka DALYs Ha 37,9 % Ta JOCSArHEHHs
piBHs 317,79 Ha 100 Tuc. HaceneHHs y 2023 poui
Y3ropKyTbCs 3 rmobanbHUMK TeHAEHLiSMK, Binobpa-
XEHUMU Y Cy4acHWX enigemionorivyHmx ornsgax Ta npo-
rHo3ax [1-3]. 3a gaHumu IDF Ta aHanisie rnobansHoro
Taraps xBopo6, nowwmpenicts L2 npogosxkye 3pocTa-
Ti, 0COONMBO B KpaiHax i3 nepexigHO EKOHOMIKOI,
LU0 MOB’I3aHe 3i CTapiHHAM HaceneHHs!, ypbaHisauieto,
3MiHaMM xapyyBaHHf Ta cnocoby xwutTa [1-3].
[lopaTkoBo nokasaHo, wo o 2050 poky OYiKyeTbCs
nodanblue 3pOCTaHHS 3aXBOPKBAHOCTI, Hacamnepes
3a paxyHoK meTaboniyHux ¢akTopis puauky [3].

Y CTPYKTYpi YMHHUKIB pU3MKY OOMiHYIO4Y NO3uLiio B
YkpaiHi nocigae BUCOKWI iHOEKC MacK Tina, Ha SKun y
2023 poui npunagano 63,74 % ycix DALYs, aymoBne-
Hux UA2. Takuii poanodin NOBHICTIO Bignosigae
pesynbratam MiKHapOOHWX JOCMIMKEHb, Y AKUX OXU-
PiHHA PO3rNAAAETLCA AK KIHOUYOBWIA MOAMUCIKOBaHMIA
(hakTop pu3NKy PO3BUTKY iHCYMIHOPE3UCTEHTHOCTI Ta
giabety [9,10,11]. Tmo6anbHuin aHania NCD-RisC npo-
OEeMOHCTpyBaB OeanepepBHE 3pOCTaHHS CepenHbOro
IMT y eBponencbkux KpaiHax YnpodoBX OCTaHHiX
gecatunitb [11], @ cyyacHi nporHocTuyHi mogeni GBD
MigTBEPIXYOTL NPOBIAHY ponb Bucokoro IMT y dop-
MyBaHHi Taraps L2 i y manbytHeomy [9]. Pesynsratu
yKpaiHcbkoro gocnimkeHHs STEPS (2019) [12] Takox
BUSIBUNW BUCOKY MOLUMPEHICTb HafMipHOI Macu Tina
(59,0 %) Ta oxwupiHHa (24,8 %), wo 3aceigyye
HasIBHICTb BEMMYE3HOTO PE3EPBY LLOAO 3HWKEHHS TSra-
ps LO2 B YkpaiHi y pasi 3abe3neyeHHss YCMiLLHOMO
KOHTPOII0 HaZ Macoto Tina.

BogHouvac maiixe n'ata YacTuHa BTpaT 340pOB’S Bid
LiO2 (18,48 %) y 2023 poui Byna 3ymoBneHa AiETUYHN-
mun cbaktopamu. Lle Bignosigae rno6anbHUM ouiHKaMm,
3riJHO 3 SIKMMM HepaLlioHanbHE XapyyBaHHs € O4HUM i3
MPOBIAHMX NOBEAIHKOBUX YMHHUKIB (POPMYBaAHHS TArapst
HeiHeKUiNHMX 3aXBOpHOBaHb, 30kpema fiabety [2,4].
Cuctematnunun ornsag Diaz-Benavides Ta cniBagr. [5]
niaTBepaXye, Wo y kpaiHax €C xapyoBi natepHu 3
BMCOKMM BMICTOM nepepobrieHoro m'sica, padgiHoBaHMX
MPOAYKTIB Ta HU3bKUM CMOXUBAHHAM POCIIMHHOI X
acoLitor0TbCA 3i 3poCTaHHAM puauky LIO2.

CTPYKTYpHWIA aHania [iETUYHUX pU3NKIB B YKpaiHi
nokasas, Lo Hanbinbwuin BHecok y DALY's matoTb Haa-
MipHE CrMoXuBaHHA nepepobneHoro M'sica Ta Hepo-
CTaTHE cnoxmBaHHS pykTiB. Lli pesynsratn yarog-
XylTbCs 3 MeTaaHanisamu Schwingshackl Ta cnisasr.
[13] i Neuenschwander Ta cnisasT. [14], SKki npogeMoH-
CTpyBanu nigsuLLieHHs pusuky LIA2 npu Bucokomy cno-
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DALYs associated with excessive sugar-sweetened
beverage consumption rose by 0.8 (+18.78 %), while
insufficient vegetable intake increased by 0.05
(+19.23 %), indicating a gradual expansion of their
role in the T2DM burden.

Thus, the analysis indicates that nearly one-fifth of
healthy life years lost due to premature mortality and
disability from type 2 diabetes in 2023 was attributable
to dietary factors. The leading determinants were
excessive processed meat consumption and insuffi-
cient fruit intake, whereas the most pronounced
upticks were observed for insufficient fiber and whole-
grain consumption.

Discussion. The results indicate a sustained and
marked escalation in the burden of T2DM in Ukraine
from 1990 to 2023. The 37.9 % expansion in DALYS,
reaching 317.79 per 100,000 population in 2023,
aligns with global trends reported in recent epidemio-
logical reviews and forecasts [1-3]. According to IDF
and global burden of disease analyses, T2DM preva-
lence continues to climb, particularly in countries with
transitional economies, driven by population aging,
urbanization, dietary shifts, and lifestyle changes [1-3].
Further growth is projected by 2050, primarily due to
metabolic risk factors [3].

High BMI remains the dominant risk factor in
Ukraine, accounting for 63.74% of all T2DM-related
DALYs in 2023. This distribution is consistent with
international studies, which identify obesity as a key
modifiable risk factor for insulin resistance and dia-
betes [9-11]. Global NCD-RisC analyses show a con-
tinuous rise in mean BMI across European countries
over recent decades [11], and contemporary GBD pro-
jections confirm the leading role of high BMI in the
future T2DM burden [9]. Ukrainian STEPS survey data
(2019) [12] further demonstrated high prevalence of
overweight (59.0 %) and obesity (24.8 %), indicating a
substantial potential for reducing T2DM burden
through effective weight management.

Dietary factors accounted for nearly one-fifth
(18.48 %) of T2DM-related health losses in 2023. This
aligns with global estimates, identifying unhealthy diet
as a major behavioral determinant of noncommunica-
ble disease burden, including diabetes [2,4].
Systematic reviews in EU countries confirm that diets
high in processed meat and refined foods, and low in
plant-based foods, are associated with increased
T2DM risk [5].
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XVMBaHHI YepBOHOro M nepepobrneHoro m'sica Ta npo-
TEKTUBHWI edhekT paLioHy, 6araToro Ha KniTKOBUHY Ta
LinbHO3epHOBI NpoaykTu. [ogaTkoBO BCTAHOBIEHO,
WO perynsipHe CrnoxuBaHHA (PyKTiB i OBOYiB aco-
LitoeTbCA 3i 3HIDKeHHAM puanky L2 3aBasku BMiCTY
KMITKOBWHW, BiTaMiHiB, MiHepaniB, aHTUOKCUAAHTIB i
nonigeHonis [15,16,17]. HaTomicTb CROXMBaHHS
m’sica, ocobnuBo nepepobneHoro nos’sidaHe i3 nigsu-
LEeHUM pU3nKoM po3suTKy LIJ2 yepe3 BMCOKMIA BMICT
HACUYEHMX XWPIB, TEMOBOTO 3asi3a Ta iHWWUX CMOMyK,
O MOXYTb CNPUATK IHCYNIHOPE3UCTEHTHOCTI 1 3ana-
neHH. O6pobneHi M’CHI NPOAYKTW, SiKi YacTo MICTATb
farato Hatpito, HiTpaTiB Ta iHWUX [0BaBOK, MOXYTb
HEraTBHO BMIMBATW Ha PiBEHb [MHOKO3W B KPOBI, XpPO-
HiYHe 3ananeHHs, OKCUAATUBHUN CTPEC Ta iHCyniHope-
3nCTeHTHiCTb [18,19]. Baxnusy pornb Moxe BigirpaBaTu
i HagnWULLKOBE HAOXOMKEHHS reMOBOro 3anisa, ske
acoLtoeTbCA 3 NiABULLEHNM pu3ankoM Aiabety [20].

OcobnumBy yBary npuBepTae LWBWOKE 3POCTaHHS
DALYs, nop’a3aHux i3 gediuntoM KniTKOBUHM Ta Linb-
HO3epHOBUX NpoaykTiB (+86,15 % Ta +55,99 % Bigno-
BigHO). lMomibHi TeHaeHUii onwcaHi B aHanisax rmo-
HanbHoro Taraps giabeTy, Ae He[OCTaTHE CNOXMBAHHS
LiNbHO3EPHOBUX BWU3HAYAETLCA OOHWM i3 MPOBIOHMX
LIETUYHUX YMHHWKIB pu3nky [4]. Kpim Toro, TpaHcdop-
MaLlis xap4oBux Mogenen y kpaiHax LleHTpanbHoi Ta
CxigHoi €Bponu xapakTepn3yeTbCsl 3MEHLLEHHAM CMO-
XVMBaHHSA TPagWLINHUX 3ePHOBHUX i 3pOCTAHHSIM YacTKu
ynbTpanepepobneHnx NPOAYKTIB, WO acoLiloeTbes 3
NigBULLEHHSM MeTabonivyHMX puankis [21].

Pesynbratn HauioHansHoro gocnigkeHHs STEPS,
npoBedeHoro B YkpaiHi, A0OAATKOBO MiATBEPAXYHOTb
BUSIBMEHI HaMW TeHAEeHLUil Woho Baromol poni AieTud-
HUX cpakTopiB y hopmyBaHHi Tarapa L2. 3rigHo 3 oro
AaHumu, nuwe 33,6 % HaceneHHs1 CnoXuBatoTb PeKo-
MeHZOBaHi M'ATb i BinbLue nopuii pykTiB Ta OBOYIB Ha
A00y BignoBiaHo o MiHiManbHWX pekomeHaauin BOO3
[12]. BogHouac 28,5 % HaceneHHs CnoXuBarTb nnwe
3-4 nopuii Ha o6y, 34,4 % — 1-2 nopuii, a 3,5 % B3arani
He BXMBalTb (PPYKTIB i OBOYIB. Taki NMOKa3HWKM CBid-
yaTb NPO HELOCTATHE BKITKOYEHHS! POCIIMHHUX NPOAYKTIB
[0 PauioHy 3HAYHOI YaCTWHU HaceneHHs Ta ya3rog-
XYIOTbCS 3 0AePXXKaHVMM HaMW JaHWMU LLOZO BaroMoro
BHECKY HWU3bKOTO CMOXMBaHHS (OPYKTiB, OBOMIB, KIITKO-
BUHW Ta LiNbHO3EPHOBUX MNPOAYKTIB Yy (HOpMYyBaHHS
DALYs, 3ymoenenux L2. Omxe, pesynstatn STEPS
EMMIPUYHO MiATBEPMXKYIOTE aKTyaslbHICTb Mpobnemm
HepaLioHanbHOro xapyyBaHHs B YkpaiHi Ta nigcunio-
l0Tb apryMeHTaLito oo HeOOXiAHOCTI BNPOBaKEHHS
MacwTabHux nonynsAuinHKX nporpaM opMyBaHHS
3[10POBUX XapYOBKX 3BMYOK, 3 YpaxyBaHHAM PEKOMEH-
Aauin BOO3 1a €Bponeincbkoi KOMICIT LLoao 300poBoro
XapyyBaHHS Ta KOHTPOMKO OXMPIHHS [22, 23].

Hu3bka isnyHa aktuHicTb (y 2023 poui cTaHoBMna
4,38 % DALYs) nocuoe HeraTMBHWIA BNAUB Hepawio-
HanbHOro xapyyBaHHA Ta Bucokoro IMT. [awi
€BpONENCLKOrO OMMUTYBAHHA 340POB’St CBIYATb MPO
TICHW B3aEMO3B'I30K MiX MariopyxnmBiM Cnocobom

In Ukraine, structural analysis of dietary risks
showed that excessive processed meat consumption
and insufficient fruit intake were the largest contribu-
tors to DALYs. These findings are consistent with
meta-analyses by Schwingshackl et al. [13] and
Neuenschwander et al. [14], which reported increased
T2DM risk with high intake of red and processed
meats and protective effects of fiber- and whole-grain
- rich diets. Regular fruit and vegetable consumption
reduces T2DM risk due to fiber, vitamins, minerals,
antioxidants, and polyphenols [15,16,17]. Conversely,
meat consumption — particularly processed varieties —
is linked to an elevated risk of developing T2DM due
to high concentrations of saturated fats, heme iron,
and other compounds that may promote insulin resis-
tance and inflammation. Processed meat products,
which are often high in sodium, nitrates, and other
additives, can adversely affect blood glucose levels,
chronic inflammation, oxidative stress, and insulin
sensitivity [18,19]. Excessive intake of heme iron may
also play a critical role, as it is associated with an
increased risk of diabetes [20].

Particularly notable is the rapid rise in DALYs asso-
ciated with insufficient fiber and whole-grain intake
(+86.15 % and +55.99 %, respectively), reflecting
deteriorating diet quality. Similar trends are reported in
global diabetes burden analyses, where low whole-
grain consumption is a leading dietary risk factor [4].
Transitioning dietary patterns in Central and Eastern
Europe, characterized by reduced traditional grain
intake and increased ultraprocessed foods, are linked
to rising metabolic risks [21].

Ukrainian STEPS survey data corroborate these
findings, showing that only 33.6 % of the population
consume the WHO-recommended =5 daily servings of
fruits and vegetables [12]. Meanwhile, 28.5 % con-
sume 3-4 servings, 34.4 % 1-2 servings, and 3.5%
none, indicating insufficient inclusion of plant-based
foods. These observations align with our findings on
the significant contribution of low fruit, vegetable, fiber,
and whole-grain intake to T2DM-related DALYs.
Collectively, these data emphasize the urgent need for
population-wide programs promoting healthy dietary
habits in accordance with WHO and European
Commission recommendations [22,23].

Low physical activity, accounting for 4.38 % of
DALYs in 2023, exacerbates the negative effects of
poor diet and high BMI. European health surveys



XWTTS, OXMPIHHAM i NowMpeHicTio aiabeTy B eBponei-
cbknx kpaiHax [10]. Takum YMHOM, NOEOHAHHS HaaMip-
Hol macu Tinma, rinoaMHamii Ta HesbanaHcoBaHOro
pauioHy opMye KyMYNSTUBHUA MNaTOreHETUYHWIA
edekT, WO peani3yeTbCs Yepes iHCYNiHOPE3UCTEHT-
HICTb | XPOHIYHE 3ananeHHs.

JonaTkoBUM YMHHKMKOM, SIKMA MOXE BMMMBaTU Ha
AnHamiky nokasHukis nicna 2014 poky, € couianbHo-
€KOHOMIYHa HeCcTabinbHICTb | XPOHIYHUIA CTPEC BHACH-
[OK BilHW, LU0 34aTHI NOPYLLYBaTN KOHTPOSb rMikeMii Ta
3MIHIOBaTU XapyoBy MOBEAiHKY HaceneHHs [24]. Y
MoeSHaHHi 3 0OMEXeHUM JOCTYNOM [0 SKICHUX Xap4o-
BMX MPOAYKTIB L& MOXEe CMpUSATW 3POCTaHHI CMOXu-
BaHHSA JELEeBLUKX YNbTpanepepobneHnx NpogykTis Ta
COJIOJKUX HaMoIB, L0 BiZ0OPaXXeHO B OTPUMAHMX HaMK
pesyrnbTartax.

TakuMm uymHOM, pesynbTaTit OOCHiMKeHHs nigTBepa-
XyHoTb, Wo Tarap L2 B YkpaiHi dhopmyeTbes nig Bnnu-
BOM sk MeTaboniyHmx (Bucokuin IMT), Tak i noBegiHko-
BMX (ZieTa, isanyHa aKTUBHICTb) YMHHUKIB, CTPYKTypa
AKX 3arariom BiAnoBigae eBpoNencbKM i rmobdansHUM
TeHaeHuism [1-4]. BogHovac 3HadHa Yactka DALYS,
3YMOBMEHUX QIETUYHUMW  pU3UKaMU, MiOKPECTIOE
HEOOXiQHICTb NOCMNEHHS NONYNALIRHWX CTpaTeril npo-
inakTKn, OPIEHTOBAHMX Ha MNOKPALLEHHS SKOCTI
paLiOHy, 3MEHLUEHHSI CMOXUBaHHA nepepobneHoro
M’'sica Ta CONMOAKMX HaMoIB, MiABULLEHHS CMOXWBAHHS
(ppyKTiB, OBOMIB i LiNbHO3EPHOBKX NPOOYKTIB, & TAKOX
KOHTPOSb Macw Tina v CTUMYMOBaHHS (Pi3NYHOI akTuB-
HocTi. KomnnekcHuin BNnvB Ha MoaundikoBaHi haktopu
pU3NKYy Mae noTeHLjian 3HaYyHo 3MeHWnTn Tarap L2
Ta NOB’A3aHi 3 HWM BTpPATW 300POB’S HACENEHHS
YKpainu.

BucHoBkuU. B YkpaiHi Bnpogosx 1990-2023 pp. Big-
Oynocb iCTOTHe 3pOoCTaHHs TArapst LyKpoBOro Aiabery
2-ro Tuny, ouiHeHoro 3a nokasHukom DALYs. Y 2023
poui noro piseHb gocsr 317,79 Ha 100 TuC. HaceneHHs,
wo Ha 37,9 % nepesuwiye nokasHuk 1990 poky Ta cBia-
YUTb NPO MOCUIIEHHS MEeUKO-COLianbHOT 3HaYyLLOCTi
3aXBOPHOBaHHSI.

Xoya npoBigHUM YWHHWMKOM popMyBaHHS DALYs
3ymoBneHoro L[12 3anuwaeTbca BUCOKUIA iHOEKC MacK
Tina, maike n'Ata yactuHa (18,48 %) BTpaT 300pOBUX
pokiB xuTTa BHacnigok UO2 y 2023 poui 3ymosneHa
AIETUYHUMKU hakTopamu, L0 BM3HAYae X SK OOMH i3
KMOYOBUX MOAMMIKOBAHUX KOMMOHEHTIB PU3NKY Ha
nonynsauiiHoOMy piBHi.

3a nepiog cnoctepexeHHst pieHb DALY's, acouijiio-
BaHWX i3 QIETUYHUMU pusnkamu, 3pic Ha 18,31 %, o
CBIAYATb NPO MOCTYNOBE MOCUIIEHHS TXHBOI poni y
opmyBaHHi Tarapa L2 B YkpaiHi. Micns 2000 poky
BiJ3HA4Ya€eTbCs CTillKa TeHAEHLs 40 NiABULLEHHS LibOro
rnoKasHuKa.

Y CTPYKTYpi IETUYHMX YUHHWKIB HAMBINbLUNIA BHECOK
y opmyBaHHs DALYs y 2023 poui Manu HagmipHe
CNoOXUBaHHS nepepobneHoro m'sca (6,34 % Big
3aransHoro Tarapst LIJ2), HemocTaTHeE CMOXMBAHHS
pykTiB (5,73 %) Ta HaOMipHE CNOXMBAHHS YEPBOHOTO
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demonstrate a strong link between sedentary
lifestyles, obesity, and diabetes prevalence [10]. The
combination of overweight, physical inactivity, and
poor diet produces a cumulative pathogenic effect,
mediated by insulin resistance and chronic inflam-
mation.

Post-2014 increases in T2DM burden may also
reflect socioeconomic instability and chronic stress
associated with war, which can disrupt glycemic con-
trol and alter dietary behavior [24]. Coupled with limit-
ed access to quality foods, this may increase
consumption of inexpensive ultraprocessed foods and
sugar-sweetened beverages, consistent with our
findings.

Overall, T2DM burden in Ukraine is shaped by both
metabolic (high BMI) and behavioral (diet, physical
activity) factors, broadly mirroring European and glob-
al patterns [1-4]. The substantial share of DALYs
attributable to dietary risks underscores the need to
strengthen population-level prevention strategies
focused on improving diet quality, reducing processed
meat and sugar-sweetened beverage intake, increas-
ing fruit, vegetables, and whole-grain consumption,
controlling body weight, and promoting physical activ-
ity. Comprehensive interventions targeting modifiable
risk factors have the potential to substantially reduce
T2DM burden and related health losses in Ukraine.

Conclusions. Between 1990 and 2023, Ukraine
experienced a significant increase in the DALY's due to
T2DM. In 2023, DALYs reached 317.79 per 100,000
population, a 37.9 % increase compared to 1990,
highlighting the growing medical and social signifi-
cance of the disease.

Although high BMI remains the leading determinant
of T2DM-related DALYs, nearly one-fifth (18.48 %) of
healthy life years lost in 2023 were attributable to
dietary factors, identifying diet as a key modifiable
population-level risk component.

During the observation period, DALYs associated
with dietary risks increased by 18.31 %, indicating a
gradual intensification of their role in the T2DM bur-
den. Since 2000, a persistent upward trend has been
observed.

In 2023, the dietary factors contributing most to
DALYs were excessive processed meat consumption
(6.34 % of total T2DM burden), insufficient fruit intake
(5.73 %), and excessive red meat consumption
(4.45 %). The most unfavorable trends were observed
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m'sca (4,45 %). BogHouac Hanbinbl HecnpusTivea
AMHaMmika BWABMEHa wWo[o AediunTy KhiTKOBUHW
(+86,15 %) Ta uinbHO3epHOBKX NPOAYKTIB (+55,99 %).

OpepxaHi pesynsTaty NiTBEPMAXKYIOTh, WO Hepalio-
HanbHe Xxap4yBaHHS € iCTOTHUM i NOTEHLIMHO KepoBa-
HUM YUHHUKOM hopMyBaHHA Taraps L2 B YkpaiHi.
OnTtumizalis CTPYKTYpU XapyyBaHHS — 3MEHLLUEHHS
CMOXMBaHHS MepepobneHoro Ta YepBOHOTO M'sica,
CONOZKMX HaNoiB i 36inbLUEHHS YacTku PpyKTiB, OBO-
4iB, LiNIbHO3EPHOBMX MPOAYKTIB i KIiTkOBUHM. Came
TakuiA nigxig Mae pos3rnsagatnca Sk NpiopuTeTHUN
Hanpsm nonynsuinHoi npodinaktuku. Peanisauis kom-
MNEeKCHUX MiXCeKTopanbHUX MNporpam, CrpsiMOBaHMX
Ha (DOPMYBaHHS 300POBKX Xap4OBUX MOAENEN, MOXe
MPUHLUMMNOBO 3HW3UTW BTPaTV 300POB’'S, 3YMOBMEHI
LlyKpoBMM fiabeTom 2-ro Tuny, Ta NOninWmMTH NOKa3Hu-
KM rpoMafcbKoro 340poB’s B YKpaiHi.

KoHdpnikT iHTepeciB. ABTopy 3asBns0Tb NpO Bif-
CYTHICTb KOH(NIKTY iHTEpECIB.

for insufficient fiber (+86.15 %) and whole-grain con-
sumption (+55.99 %).

These findings confirm that unhealthy diet is a sig-
nificant and potentially modifiable contributor to T2DM
burden in Ukraine. Optimizing diet — reducing
processed and red meat and sugar-sweetened bever-
ages while increasing fruit, vegetables, whole-grain,
and fiber intake — should be prioritized in population-
level prevention strategies. Implementation of compre-
hensive, multisectoral programs to promote healthy
dietary patterns has the potential to substantially
reduce T2DM-related health losses and improve pub-
lic health outcomes in Ukraine.
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