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IMMOPIBHAJIBHUI AHAJII3 CTAHY CEPIIEBO-CYIMHHOI
CUCTEMMU Y BIMCBKOBOCJYXKBOBIIIB 3BPOMTHUX CIJI
VYKPATHU I B YYACHUKIB ABAPIMHUX POBIT ITPU JIKBIIAITIT
YOPHOBWJIBCBKOI ABAPII

Merta. poBecTu NOPiBHANLHWI aHaNi3 CTaHy CepLeBO-CYANHHOT CMCTEMM B YYACHUKiB NikBigauii Hacnigkis asapii
(YJTHA) Ha YopHobunbebkint AEC Ta BilicbkoBocnyx608uiB (BC) 36poitHux Cun Ykpainu (3CY), siki 6panu yyacts y
6opoTb6i 3 BiliCbKOBOW arpecieto pocii, Ta oUiHUTK ponb haKTopiB BiiCbKOBOT CyXOM HA PO3BUTOK KapaianbHoi
natonorii.
Marepianu Ta metogu. Y nocnimxeHHs skaodnnm 81 YIHA 1a 161 BC 3CY yonosiyoi cTari, ki nepebysanu Ha o6c-
TeXeHHi Ta NikyBaHHi y BigaineHHi kapgionorii HHLUPMIO 3 2022 no 2024 pik. CepeaHiit Bik o6cTexenux YTHA ckna-
pas (56,0 + 2,5) pokis, a BC — (45,9 + 8,8) pokiB. 3a cy4acHMMM CTaHJAPTaMU BUKOHYBanu KNiHiuHe 0OCTEXEHHS,
enexkTpokapaiorpadito, exo-gonnnepkappiorpadiyHe (ExoKl) gocnigKeHHs, CTaTUCTUYHMIA aHani3.
Pe3ynbraTu. BctaHoBNEHO, Wo cepep o6cTexeHnx 060X rpyn, ki 3apa3 3HaxoaaTbcs v Bili Big 50 go 60 pokis, Y/THA
Ha MOMEHT PO3BUTKY rinepToHiYHoi xBopobu (I'X) Ta iwemiyHoi xBopobu cepus (IXC) 6ynu monoawi Big BC B cepeaHb-
oMy Ha 7,5 i 5,4 poky BignosigHo. Cepep YJIHA 6yno Ginbwe nauienTie 3 X III cTagii, cTeHoKapaielo Hanpyru
dyHKuioHanbHoro knacy (®K) III i cepueBoto HepoctatHicTio (CH) 2B cTagii, Togi sk y BC 6yna Buwow yactka
nauieHTis 3 X II cragii, ®K II ta CH I. Kpim Toro iHcdapkT miokapga (IM) B muHynomy nepeHecnu 42 % YJIHA npoTu
14,8 % BC (p < 0,001) iy nepwux 6yna 6inbwoto YacTka nauieHTis 3 AB-6nokagamu (41,3 npotu 16,7 %, p < 0,001).
ExokapaiorpacthiuHi nokasHuku ceigumnu npo Te, wo B Y/IHA nopisHsHo 3 BC yacTiwe BUABNAAN pO3WMPEHHs 06'eMiB
NiBOTO WJ/YHOYKA, NOTOBLEHHS 3a[iHbOT CTIHKM Ta MiXWJ/IYHOYKOBOT NEPETUHKM i, IK HACAIAOK, rinepTpodito MioKap-
43, 30Kpema eKCLEeHTpUYHy rineptpodito. BctaHoBNEHO, WO pu3nK po3BuTKy X nig yac BitHM OyB B 3,32 pa3a BULLUM
y MmobinizoBaHux BC nopiBHsAHO 3 kaapoBum cknagom 3CY, B 2,41 pasa 6inbwum y BC, siki 6panu yyactb B 601M10BUX [isiX,
Ta B 5,27 pasa suwum y BC 3 ynamkoBuMu abo KynbOBUMMU NopaHeHHAMU. Pusnk po3suTky IXC 6yB nos's3aHuil TifbKu
3 kKagposum cknagom BC: y mo6inizoBaHux BC BiH 6yB B 3,84 pa3a BuWMM, HiX Y KaapoBux odiuepis.
BucHoBku. [pyna Y/THA BigpisHanacs sig BC 6inbw Taxkum nepe6irom X, IXC 1a CH, BOHU Manu Ginbl TAXKI 3MiHK
CTPYKTYpU Miokapaa NiBoro WwiyHouyka. CKopille 3a BCe Lie NoACHIOETbCS haKToM 3axBoptoBaHOCTi Ha X Ta IXCy ikl
MONOAOMY BiLli, OTXe i JOBLIOK TPUBANICTIO LUX XBOPOO, WO NPU3BOAWNO A0 TAXKYOTO NATONOMYHOrO PEMOLENIOBAH-
Hs MiOKapga.
KnioyoBi cnoBa: BiiicbkoBocnyx60BLi 36poitHux Cun Ykpainu; rinepToHiyHa xBopoba; iwemiyHa xBopoba cepus;
VNIaMKOBi Ta KyNbOBi NOpPaHEHHS; y4aCHUKM NiKBigaLii HacnigKiB aBapii.
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STATE OF CARDIOVASCULAR SYSTEM IN SERVICEMEN OF
UKRAINE ARMED FORCES AND EMERGENCY WORKERS OF
THE CHORNOBYL ACCIDENT. COMPARATIVE ANALYSIS.

Objective. To conduct a comparative analysis of cardiovascular system state in emergency workers (EW) of the
accident at the Chornobyl NPP and servicemen (SM) of Ukraine Armed Forces (UAF) who took part in the fight
against russian military aggression, and to assess the role of military service factors on the development of car-
diac pathology.
Materials and methods. The study included 81 male EW and 161 SM of UAF, who were examined and treated in the
cardiology department of NRCRMHO from 2022 to 2024. The average age of the surveyed EW was (56.0 + 2.5) years,
and SM - (45.9 + 8.8) years. According to modern standards, clinical examination, electrocardiography, Doppler
echocardiography (EchoCG) examination, and statistical analysis were performed.
Results. It was found that among the examined people of both groups, who are now aged 50 to 60 years, EW at the
time hypertensive heart disease (HHD) and coronary heart disease (CHD) onset were younger than SM on average of
7.5 and 5.4 years, respectively. Among EW there were more patients with HHD of stage III, angina pectoris of func-
tional class (FC) III and heart failure (HF) of stage II according to NYHA, while among the SM there was a higher pro-
portion of patients with HHD of stage II, FC IT and HF I. In addition, 42 % EW had a history of myocardial infarction
compared to 14.8 % of SM (p< 0.001), and EW had a higher proportion of patients with AV blocks (41.3% vs. 16.7%,
p<0.001). Echocardiographic parameters showed that EW compared to SM had a higher incidence of left ventricu-
lar dilatation, posterior wall and interventricular septum thickening, and, as a result, myocardial hypertrophy, par-
ticularly eccentric hypertrophy. It was found that the risk HHD developing during the war was 3.32 times higher in
mobilized SM compared to the reqular UAF, 2.41 times higher in SM who participated in combat, and 5.27 times high-
erin SM with shrapnel or bullet wounds. The risk of developing CHD was associated only with UAF staff: in mobilized
SM it was 3.84 times higher than in regular officers.
Conclusions. The EW group differed from SM in a more severe course of HHD, CHD and HF, they had more severe
changes in the structure of left ventricular myocardium. Most likely, this is explained by the fact that the incidence
of HHD and CHD occurs at a younger age, and therefore by the longer duration of these diseases, which led to more
severe pathological myocardial remodeling.
Key words: emergency workers; hypertensive heart disease; ischemic heart disease; servicemen of Ukraine Armed
Forces; shrapnel or bullet wounds.
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BCTVYII

BiiickkoBa arpecist 3 00Ky pocii npoTu YKpaiHu TpUBae
maiixe 3 poku. 3a ueit yac 30poitHi Cunu Ykpainu
(3CY) 3a3Haiu HEMUHYYUX BTpAT CBOIO CKJIaay HE Tijlb-
KM 3a paXyHOK MOpaHEeHb i KOHTY3iil, ajie i BHACIiIOK
PO3BUTKY 3aXBOPIOBaHb CEPILIEBO-CYIMHHOI CHUCTEMM.
ITiacTaBoro mJist IILOTO €, IK MiHIMyM HACTYITHi (DaKTOpU:
XPOHIYHUI CTpeC BHACHIIOK CEPHO3HOTO IICUXiYHOTO
HanpyxeHHs1 [1—3] Ta 3HayHOro (i3UYHOro HaBaHTa-
KeHH [4]. B momepenHiit craTTi [5] Oyim onmcaHi 3ax-
BOPIOBAHHS KapIioBacKyISIPHOI CUCTEMHU Y BiliChKOBOC-
nyx6o8LiB (BC) 3CY, gki BriMBaiu Ha 00€30aTHICTh Ta

INTRODUCTION

Russia’s military aggression against Ukraine has
been going on for almost 3 years. During this time,
the Armed Forces of Ukraine (AFU) have suffered
inevitable losses of their personnel not only due to
injuries and contusions, but also due to the devel-
opment of cardiovascular diseases. The reasons for
this are, at least, the following factors: chronic stress
due to serious mental stress [1—3] and significant
physical exertion [4]. In the previous article [5],
cardiovascular diseases in servicemen (SM) of
UAF, which affected combat readiness and
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noTpedyBaIy CTallioHAPHOTO JIiKyBaHHs. HacTynmHuii
eTarn AOCHiI>KeHHS MOJIsATaB y MPOBeACHHI TTOPiBHSLIb-
HOro aHallidy CTaHy CepleBO-CYAMHHOI CUCTEMU Y
BC Ta yuacHukiB nikBigalii HacigkiB aBapii (YJIHA)
Ha YopHoOwibcebkiit AEC 1986 poky. 3rigHo 3 BUC-
HOBKaMU TPYIIM eKCIepTiB «310poB’st» [6], XpoHid-
HUIA CTpec BIUIMBaB Ha OpraHi3M aBapiliHUX poOiT-
HukiB. Ak i BC, YJIHA 3a3Hanu aii iHIIMAX IIKiI-
BUX (DaKTOpIB: (Pi3NYHOrO0 HAaBAaHTaXEHHSI, MUY, BU-
COKOI TeMIlepaTypu BITKY 1986 poky Tolo.

Otxe, YJIHA i BC BiporigHo Ma1oTh 3araibHUM Tma-
TOr€HETUYHUI MeXaHi3M PO3BUTKY i/a00 Iporpecy-
BaHHSI 3aXBOPIOBaHb CEPLIEBO-CYIMHHOI CHCTEMH,
TOMY TOPIBHSIHHSI LIMX TPYIT XBOPMX € aKTyaJbHUM
3aBIAHHSIM B YMOBaX ChOTOICHHSI.

META

ITpoBecTy NOpiBHSIIBHUIA aHAi3 CTaHY CEpLEBO-CYy-
mnaHoi cuctemu B YJIHA ta BC 3CY, gki Opammn
y4acTh y 00poThOi 3 BiliChKOBOIO arpeciero pocii, Ta
OLIIHUTH POoJib (haKTOPiB BiICEKOBOI CIIy>KOM Ha pO3-
BUTOK KapiaJIbHOI MATOJIOTi1.

MATEPIAJIN 1 METOJIN
VY nmocnimkennst Bkmouwm 161 BC 3CY yonosivoi
CTaTi, sKi nmepedyBaiyd Ha OOCTEXXEHHI Ta JIiKyBaHHi y
BiggineHHi Kapaiosorii depxxaBHoi yctaHoBU «Hatio-
HaJbHUI HAayKOBUH LIEHTpP pafialliiiHOi MEIULIMHU, Te-
maTtoJjiorii Ta oHkKoJjorii HauioHanbHOI akageMii Me-
IUYHUX HayK Ykpainv» (HHIIPMI'O) 3 2022 o 2024
pik. Cepenniii Bik obcTexxeHux ckiagas (45,9 £ 8,8)
pokiB (MiH. 22,1, Makc. 59,5 poky). OcKilbKu B cTaT-
Ti [5] BXe Oyso gaHo aHai3 mpuuKH 3BepTaHHs BC 3a
MEIMYHOIO JOMTOMOIOIO i HASIBHOCTI (DAKTOPIB PU3UKY,
TO B AaHilt poOOTi MU He OyIeMO 3YIMUMHSITUCS Ha MOB-
TOPHOMY OITUCi, TUM OiJIbllIe, 110 3i 30iIbIIEHHSIM YMC-
Jla oocrexxeHux BC maHi MpakTMYHO HE 3MiHWUINCS.

Bikosuii cknan YJIHA, sKi 3HaxOoAWIMCh Mia Me-
IUYHUM HarJsIoM, II0Kas3aB, IO HaiMOJIOIIIOMY
oys0 49,8 poky, a Haiictapimomy — 90,8 poky, ToMy
BBaXXaiv JOLITbHUM MOPiBHSJIBHUN aHasi3 0OMeXu-
1 BikoM 50—60 poxkiB sk mist BC, tak i ninsa YJIHA.
Mg anamizy oynu Bigiopani 81 YJIHA ta 54 BC, axi
BiIMOBiaM 03HaYEeHOMY BiKOBOMY Jiaria3oHy.

3a cyyacHUMU CTaHAApTaMM BUKOHYBAJIU KJIiHiYHE
00CTeXXEeHHs, eJeKTpokapaiorpadito, €Xxo-Aomriep-
kapgaiorpadiune (ExoKI') mocmimkeHHs, cTaTUCTUY-
HUI aHaJi3.

VisTpa3ByKOBE HOCTIIKEHHS CepIlsi BUKOHYBAIU 3a
nonoMoroto cucteMu Diagnostic Ultrasound System
DS-N3 (Mindray) 3rigHO 3 peKOMEHIOBaHOIO METO-

required inpatient treatment, were described. The
next stage of the study was to conduct a comparative
analysis of cardiovascular system state in SM and
emergency workers (EW) of the accident at the
Chornobyl NPP in 1986. According to the conclu-
sions of the «Health» expert group [6], chronic stress
affected the organism of emergency workers. Like
SM, EW were exposed to other harmful factors: phys-
ical exertion, dust, high temperature in the summer of
1986, etc.

Therefore, EW and SM probably have a common
pathogenetic mechanism of development and/or pro-
gression of cardiovascular diseases, so today a com-
paring these groups of patients is a task of current
importance.

OBJECTIVE

To conduct a comparative analysis of cardiovascular sys-
tem state in EW of the accident at the Chornobyl NPP
and SM of UAF who took part in the fight against russ-
ian military aggression, and to assess the role of military
service factors on the development of cardiac pathology.

MATERIALS AND METHODS

The study included 161 male SM of UAF who were
examined and treated in the cardiology department of
the State Institution «National Research Center for
Radiation Medicine, Hematology and Oncology of
the National Academy of Medical Sciences of
Ukraine» (NRCRMGO) from 2022 to 2024. The
mean age of the examined patients was (45.9 £ 8.8)
years (min. 22.1, max. 59.5 years). Since the paper [5]
already provided the analysis what reasons led SM for
seeking medical help and the what risk factors were
presence, in this work we will not to repeat descrip-
tion, especially since the data practically did not
change with an increase the number of SM examined.

The age composition of EW under medical supervi-
sion showed that the youngest was 49.8 years old and
the oldest was 90.8 years old, so it was considered
appropriate to limit the comparative analysis to the
age of 50—60 years for both SM and EW. There were
selected for the analysis 81 EW and 54 SM who cor-
responded to the specified age range.

Clinical examination, electrocardiography, Doppler
echocardiography (EchoCG) examination, and sta-
tistical analysis were performed according to modern
standards.

Ultrasound examination of heart was performed using
the Diagnostic Ultrasound System DS-N3 (Mindray)
according to the recommended method [7]. The fol-
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nukoro [7]. BumiproBaau: KiHUEBUUN MiaCTOMIYHUIA
(KAP, mMm) i kinuesuii cuctoniunuit (KCP, mm) pos-
Mipu JiBoro nuryHouka (JILL), ToBImHY MiXXIIIITyHOY-
KoBoi niepeTuHkM (TMILII, Mm) i 3agHbo1 cTinku JIT
(t3C, MM) B miactony. BuzHavyanu KiHlleBUI mdiacTo-
mivauii (KO, mi) Ta cuctoniuauii (KCO, M) o0’e-
mu JIL cepust, dpakuiro Bukuay (OB, %), macy mio-
kapna JIIII (MM, r). PospaxoByBanu iHgekcu KCO
(IKCO), KOO (IKA0), macu miokapaa (IMM, r/m?)
SK BiIHOIIEHHS MTOKa3HMKA JI0 TUIOIII MOBEePXHi Tifa.
KinpkicHy exokappiorpadiuHy OIIHKY ITOPOXHUWH
cepls 3AiMCHIOBAIN BilMOBIAHO 10 peKOMEHIalliii po-
00yoi rpynu 3 (pyHKUiOHAJbHOI JiarHOCTUKU AcCOLi-
alii kapaionoriB YkpaiHnu, BceykpaiHCbKOI acouialtii
¢daxiBiiB 3 exokapmaiorpadii [8], AMeprUKaHCHKOTO TO-
BapUCTBa exokapzaiorpadii Ta €BpomneiicbKoi acouianii
cepleBO-CYAMHHOI Bizyanizauii [9].

PE3VIJIBTATU JOCII/IZKEHHA
CepueBO-CyAMNHHI 3aXBOPIOBaHHS B YYaCHUKIB
nikeipauir HacnigkiB aBapii Ha YAEC Ta
BilicbkoBOCNYX00BULiB 3CY
[Nepmmm kpokoMm nopiBHIHHS rpyn YJIHA i BC oyB
aHaJli3 HaKOIMMYEHOI 3aXBOPIOBAHOCTI HA TilMepTOHIU-
Hy xBopoOy (I'X) Ta imemiuny xBopo0y cepus (IXC),
SKi 32 JaHUMMU MOIePeIHiX TOCiIKeHb OyJIu Haituac-
TIIIMMM 3aXBOPIOBAHHSIMU CEPLIEBO-CYIMHHOI CUCTE-
mu B YJIHA [10, 11] i BC [5]. 3a nanHuMu aHamHe3y i
MEIMYHOI TOKyMEHTallii 32 MUHYJi POKWA BU3HAyaIu
yac po3BUTKY LIMX XBOpoO. Hati 1uisixoM aHai3y Tao-
JIMLb BUXKMBaHHS 3a MeTogoM KarnnaHa-Meiiepa Oynu
BCTAHOBJIEHI BiIMiHHOCTi ITMHAMiK1 3aXBOPIOBAaHHS Ha
I'X Ta IXC (puc. 1A, b).

3rigHo 3 TaOJULSIMU BYMKMBAHHS, MEPIIMA BUMTAI0K
po3Butky I'X B YJIHA craBca y Bii 22,1 poky, oc-
TaHHi#1 — B 58,5 poky, a cepen BC — B 19,7 ta 58,8 po-
Ky BiamosimHo. Ilepimii Bumagok po3BuTKy IXC B
VJIHA npumnas Ha Bik 22,9 poKy, ocTaHHiii — Ha 59,6
poky, ay BC — na 39,8 ta 59,5 poky. Ha puc. 1A Bun-
HO, 1110 B iana3oHi 25—55 poKiB y KOXXKHOMY Billi 4acT-
ka YJIHA, ski 3axBopinu Ha I'X, Buiua, Hixk BC. Toc-
TOBIPHICTb Pi3HULI IMiATBEPIXYE JOr-PAaHTOBUI TECT:
x2 = 8,09; p = 0,004. Po30ixHicTh KpUBUX HAKOTINYE-
Hoi 3axBopioBaHocTi Ha IXC mounHaeThes 3 32 pokKiB i
3aKiHuyeTbcsl Ha Mexi 58 pokiB. CrtocoBHOo IXC
30epiraeThCcs Taka K 3aKOHOMIpHiCTb, SIK i 111 I'X: y
KOXHOMY Billi BimHocHe umcio YJIHA 3 IXC Bure,
Hix BC (1or-panrosuii tect: 2 = 9,93; p = 0,002).

Meniana Biky po3Butky I'X B YJIHA, T00TO KON B
rpymni 3axBopijia MmoJioBMHa ii ckiamy, oyyaa Ha 11,1 po-
Ky Hmk4a, HixX y BC (1a6n. 1). Te 3k caMe CTOCY€EThCS

lowing measurements were made: end-diastolic
(EDD, mm) and end-systolic (ESD, mm) dimensions
of left ventricle (LV), the thickness of interventricular
septum (IVS, mm) and LV posterior wall (PWT, mm)
in diastole. The end-diastolic (EDV, ml) and systolic
(ESV, ml) volumes of left ventricle, the ejection frac-
tion (EFE, %), and LV myocardium mass (MM, g) were
calculated. The indices of ESV (IESO), EDV (IEDO)
and myocardial mass (IMM) were calculated as their
ratio to the body surface area. Quantitative echocar-
diographic assessment of heart cavities was performed
in accordance with the recommendations of the work-
ing group on functional diagnostics of the from Car-
diology Association of Ukraine and All-Ukrainian As-
sociation of specialists in echography [8], the Ame-
rican Society of Echocardiography and the European
Association of Cardiovascular Imaging [9].

RESULTS

Cardiovascular diseases in emergency workers
of the Chornobyl accident and servicemen of
Ukraine Armed Forces

The first step in comparing the group EW and SM
was to analyze the cumulative incidence of hyperten-
sive heart disease (HHD) and coronary heart disease
(CHD), which according to previous studies were the
most common diseases of cardiovascular system in
EW 10, 11] and SM [5]. The time of development of
these diseases was determined based on the anamne-
sis and medical documentation for the past years.
Then, by analyzing survival tables using the Kaplan-
Meier method, differences in the dynamics of HHD
and CHD were established (Fig. 1A, B).

According to the survival tables, the first case of
HHD development in EW occurred at the age of
22.1 years, the last one at 58.5 years, and among SM
at 19.7 and 58.8 years, respectively. The first case of
CHD development in EW occurred at the age of
22.9 years, the last one at 59.6 years, and among SM
at 39.8 and 59.5 years. Fig. 1A shows that in the
range of 25—55 years at each age, the proportion of
EW who developed HHD is higher than that of SM.
The significance of this difference is confirmed by
the log-rank test: x> = 8.09; p = 0.004. The diver-
gence of the accumulated CHD incidence curves
begins at 32 years and ends at the age of 58 years. For
CHD the same pattern remains as for HHD: at each
age, the relative number of EW with CHD is higher
than that in SM (log-rank test: x> =9.93; p = 0.002).

The median age of HHD development in EW, i.e.
when exactly half of the group became ill, was 11.1
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Figure 1. Accumulated morbidity of HHD (A) and CHD (B) in EW and SM depending of patients’ age)

MOKa3HMKa cepelHbol BiKy NalieHTiB, skuii B YIHA
OyB Ha 7,5 poky MeH1Mii, Hixk y BC. AHajoriuHa cu-
Tyalist cKiramach cepen 3axBopinnx Ha IXC: B YJIHA
MOKa3HUK cepeHboi OyB Ha 5,4 poKy, a MeJiaHU Ha
4,1 poky Huxxuuii, HiX y BC.

ITpu nocsaruenHi YJIHA i BC Biky 40 pokiB yacTka
nepmunx 3 I'X ckmagana 51,9 %, a npyrux — 20,4 %,
Toni K Ha 50-piuyHiit Mexi ix 6y10 75,3 % i 42,6 %.
Ho 40 pokiB BimHocHe uucio YJIHA i BC 3 IXC
nopiBHIoBano 17,3 % i 3,7 % BignosinHo, a y Biwi 50
POKiB iX yacTKa 36ibIryBazachk 10 49,4 % i 13 %.

HesBaxkaloun Ha mpUHAJIEXHICTb TAIliEHTIB 000X
rpyn g0 OJAHOro BikoBoro aiamazoHy, BC 0yau goc-
toBipHO Mosoauii Bix YIIHA (tabn. 2). HaitiMmoBip-
Hillle 1e TToB’s13aHOo 3 ThM, 110 cepen YJIHA Oyno
Ginble ocibd Big 57 no 60 pokiB (puc. 2).

Cepen YJIHA 6yno 6inbiie nauieHtis 3 IXC, a B
rpyni BC — 3 I'X ta cepueBoto HegocTatHicTio (CH),
Xo4ya JOCTOBIpHICTb pi3HULI CTOCyBajach TiIbKU

years lower than in SM (Table 1). The same applies to
the mean age of patients, which was 7.5 years lower in
EW than in SM. A similar situation developed among
patients with CHD: in EW the mean index was 5.4
years lower, and the median age was 4.1 years lower
than in SM.

When EW and SM reached the age of 40, the propor-
tion of the former with HHD was 51.9 %, and the latter —
20.4 %, while at the age of 50 they were 75.3% and 42.6 %.
By the age of 40, the relative number of EW and SM with
CHD was 17.3% and 3.7%, respectively, and at the age of
50 their proportion increased to 49.4 % and 13 %.

Despite the fact that patients in both groups
belonged to the same age range, the SM were signifi-
cantly younger than the EW (Table 2). This is most
likely due to the fact that among EW there were more
people aged 57 to 60 (Fig. 2).

Among EW there were more patients with CHD,
and in SM — with HHD and heart failure (HF),
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Ta6bnuuysa 1
CepepHa Ta MepiaHa (+ ctanpapTHa nomuaka) Biky VIHA (n=81) i BC (n = 54) Ha yac po3BUTKY Yy Hux X Ta IXC
Table 1
Mean and median (+ standard error) of age in EW and SM at time of HHD and CHD onset
Cepepts / Mean Megiana / Median
Mokasuuku / Parameters Bik nauienTa, poku 95 % AI* Bik nauienta, poku 95 % Al*
Patient’s age, yr 95 % CI* Patient’s age, yr 95 % CI*
X / HHD
YIIHA / EW 41312 39,0-43,6 39,8£1,2 37,5-42,1
BC/SM 488 £ 1,1 46,6— 1,0 509+04 50,1-51,7
IXC (CHD)
YIIHA / EW 48,409 46,6— 0,2 50,2+ 0,8 48,5-51,9
BC/SM 53,8 £ 0,6 52,6-55,0 54,3+0,8 52,8-55,8
Mpumitka. *[loBipyuit iHTepBan
Note. *Confidence interval
Ta6nuusa 2
3axBoploBaHHA cepueBo-cyanHHOT cuctemu B YJIHA i BC, % (abc.)
Table 2
Cardiovascular diseases in EW and SM (a6c¢./abs.)
Mokasnuk / Indices YNHA / EW, n = 81 BC/SM,n=54 p
Bik, poku / Age, yr' 56,0 + 2,5* 54,7+ 2,7 0,007
X/ HHD 86,4 (70) 90,7 (49) > 0,05
I cr. 5,7 (4) 16,3 (8) > 0,05
Il cr. 47,1 (33) 67,3 (33) > 0,05
Il cT. 47,1 (33) 16,3 (8) < 0,001
IXC / CHD 85,2 (69) 71,8 (42) >0,05
cTeHokapgaisi / stenocardia 51,9 (42) 33,3 (18) < 0,05
®K/FC I? 7,1 (3) 56 (1) > 0,05
OK/FCII 50,0 (21) 66,7 (12) > 0,05
®K/FCI 42,9 (18) 27,8 (9) > 0,05
IM B aHamHesi / Ml in anamnesis 42,0 (34) 14,8 (8) < 0,001
CH /HF 74,1 (60) 96,3 (52) < 0,001
I/ 65,0 (39) 75,0 (39) <0,01
A/l 26,7 (16) 25,0 (13) >0,05
6 /10 8,3 (5) 0(0) <0,05
O/ AF 13,3 (10) 16,7 (9) > 0,05
BE (VE) 13,3 (10) 74 (4) > 0,05
CBE (SVE) 14,7 (11) 74 (4) > 0,05
Brokagu Hixok nyyka llica / Bundle branch blocks 16,0 (13) 14,8 (8) > 0,05
AB-6nokaau / AV-blocks 41,3 (31) 16,7 (9) < 0,001

Mpumitkn. *Cepeans + CTaHAApTHe BiXUeHHs!; 'BUKOPUCTOBYBAM HenapaMeTPUYHUIA KpuTepii MaHa-YiTHi; 2dbyHKuioHanbHMIA Knac 3a knacudikalieto KaHaacskoi acowyjauyi

kappionoris; 3NYHA — Huto-Mopkcbka kapaionoriuna acovgais

Notes. *Mean + standard deviation; 'the nonparametric Mann-Whitney test was used; 2grade according to Canadian Cardiovascular Society classification; 3NYHA — New-York Heart

Association

CH. I'X Ii II craniit yacrime aiarHoctyBanu y BC, a
I'X III ctanii B YJIHA, 1110 CBiZUMIIO PO OiabLI TSIXK-
KU1 nepebir Ta YCKJIaJHEHHSI 1IbOr0 3aXBOPIOBAHHSI.
Binnocne yucno YJIHA 3i creHoKapmi€lo Hampyru
JoctoBipHO nepeBuiyBano BC i, BiamoBigHo, y oc-
TaHHIX yacTile 3ycTpivanacs Taka KJiHiuHa ¢opma
K «BOTHHUIIEBU# 1 AUPY3HUI KapIioCKIEpO3».
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although the significance of the difference was only for
HE HHD of stages 1 and II were more often diag-
nosed in SM, but HHD of stage I1I in EW, which indi-
cated a more severe course and complications of this
disease. The relative number of EW with angina pec-
toris significantly exceeded that of SM, and, accord-
ingly, the latter more often had such a clinical form as
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PucyHok 2. Tlicrorpama Biky YJIHA i BC
Figure 2. Age histogram in EW and SM

YacTka nmauieHTiB pi3HOro (hyHKIIOHAJbHOIO KJacy
(®K) creHokapmii Harpyru B 000X TpyIiax JTOCTO-
BipHO He po3pi3Hsiack. [ocTpuii iHpapKT Miokapaa
(IM) B MUHYyJIOMY MepeHEeCIM AOCTOBIpHO OiJbliie
nauieHtiB YJIHA, nixxk BC.

Cnmnromu CH gacrime 3ycrpivanmch y BC mmopis-
HsHo 3 YJIHA, ane npu nmpakTUYHO PiBHil KiJIbBKOCTI
nauienTiB 3 CH IIA B YJIHA i BC, y octaHHix 0yj10
noctoBipHoO Oinbliie ocid 3 CH I, a B YJIHA 3 6inbiu
skkoro CH 11b.

B VJIHA i BC nHe O0yno gocToBipHOI BiIMiHHOCTI
BiIIHOCHOTO YMCJIa XBOPUX 3 OPYIICHHIMU PUTMY, a
came (iopwnsaii nmepencepans (PII), BeHTpUKYISIp-
aHux (BE) i cympasenTpuxkynsapanx (CBE) exkcrpa-
CHUCTOJI, a TaKOX MOPYILIEHb MPOBIAHOCTI Yy BUTJISIL
Onokaau Hixkok myyka I'ica 3a BuHsITKOM AB-0s10Kan,
SIKi JOCTOBipHO YacTille giarHoctyBanu B YJIHA.

IMopiBHsUIbHUI aHAaJi3 CTPYKTYPHO-(YHKLIOHATIb-
Horo cTaHy Miokapa 3a nanuMu ExoKI moxa3zas, 1110
B YJIHA i BC cepen Bcix BUMipIOBaHUX MTOKa3HUKIB
TiIbKU cepeaHe 3HaueHHs T3C i TMIIII nepeBuiiy-
BaJIo MeXi HOPMHU, a 3 PO3PaXyHKOBUX MOKA3HUKIB
y BC 3a Mexi Hopmu Buxoauia tinbku MM JILI
(tabus. 3). B YJIHA mo3a BepxHBOIO MEXEI HOPMU
oynu cepenHi nmokasHuku KJ1O, IKIO, KCO,
IKCO, MM Ta IMM; Bci BOHM TOCTOBipHO TIepPEBU-
LIIyBaJIM 3HAaYEHHS aHaJOTiYHMX moka3HukiB y BC.

Ax BumHO 3 puc. 3, BimHocHe uucio YJIHA 3i
30i7bIIEHHSIM HaBeIeHUX MOKA3HUKIB ITOCTOBIpHO
nepeBulyBayio yactky BC 3a BUHSITKOM ITOKa3HHMKa

«focal and diffuse cardiosclerosis». The proportion of
patients with different functional classes (FC) of angi-
na pectoris in both groups did not differ significantly.
Significantly more EW than SM had suffered from
acute myocardial infarction (MI) in the past.

Symptoms of HF were more common in SM com-
pared to EW, but with an almost equal number of
patients with HF II in EW and SM, the latter had sig-
nificantly more people with HF I, and EW had more
severe HF III.

In EW and SM, there was no significant difference
in the relative number of patients with rhythm disor-
ders, namely atrial fibrillation (AF), ventricular (VE)
and supraventricular (SVE) extrasystoles, as well as
conduction disorders in the form of His bundle branch
block, with the exception of AV blocks, which were
significantly more frequently diagnosed in EW.

Comparative analysis of myocardium structural and
functional state according to EchoCG data showed
that in EW and SM, among all measured indicators,
only the mean value of PWT and IVS exceeded the
normal limits, and of calculated indicators in SM only
the LV MM exceeded the normal limits (Table 3). In
EW, the mean values of EDV, IEDV, ESV, IESV, MM
and IMM were outside the upper limit of the norm; all
of them significantly exceeded the values of similar
indicators in SM.

As can be seen from Fig. 3, the relative number EW
with an increase in the above indicators significantly
exceeded the proportion of SM, with the exception of
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Ta6auuysa 3

CTpyKTypHO-(hYHKUiOHaNbHI NOKa3HMKK miokapaa B YJIHA i BCy Biui Big 50 po 60 pokis*

Table 3

Structural and functional myocardium indices in EW and SM aged 50 to 60 years*

Mokasuukm / Indices YNIHA /EW, n =79 BC/SM, n=>54 p**
KZP, mm / EDD, mm 552 + 8,23 516 +43 0,008
KCP, mm / ESD, mm 388+9,6 34,4 +53 0,007
KOO, mn / EDV, ml 153,1 £55,9 1284 + 26,2 0,007
K10, ma/m? / EDVI mi/m? 75,4 + 26,8 61,7+ 10,9 0,001
KCO, mn / ESV, ml 71,1 £49,2 50,3 + 20,0 0,007
iKCO, ma/m? / ESVI ml/m? 35,0 + 24,2 241+87 0,002
®B / EF, % 56,5+ 12,0 61,5+85 0,019
13C, Mm / PWT, mm 11,2+1,6 106+14 0,019
TMLUM, mm / IVS, mm 122+1,6 122+20 0,128
MM, r /LVM, g 275,1 £ 79,1 238,6 + 73,1 0,001
iMM, /M2 / LVMI, g/m? 135,0 + 35,9 114,0 + 30,1 0,000

Mpumitkn. *CepeaHs + CTaHAAPTHE BIOXMNEHHS; **BUKOPUCTOBYBANIM HENapaMeTpU4HUiA kpuTepiin MaHHa-YiTHi; KypcUBOM Big3HayeHi NOKa3HUKN, A€ CepeaHi 3Haxoawnmes B
HOPMaJbHUX MeXax
Notes. *Mean =+ standard deviation; **the nonparametric Mann-Whitney test was used; the indicators in italics are those where the averages were within normal limits

%
100

B VHA / EW
I BC/SM

PucyHok 3. BigHocHe yncno YJIHA i BC 3i 36inbweHHam
KAP, KCP, T3Ci TMLUN

CratnctnyHa nomuska BigMiHHOCTI nokasHuikis B YJIHA ta BC:
*p < 0,05; **p < 0,001

Figure 3. Relative number of EW and SM with
increasing EDD, ESD, PWT and IVP

TKAP / EDD TKCP / ESD 113C / PWT TIMwLn / VS Statistical error between indicators difference in EW and SM:
*p < 0.05; **p < 0.001

%
100

B V/HA / EW
I BC/SM
B0 |

PucyHok 4. BigHocHe yncno YJIHA 1a BC 3i
36inbwenHam KAO, IKAO, KCO, IKCO Ta

3MeHweHHaMm OB JilU

CTtaTucTnyHa noMuska BigMiIHHOCTI MOKa3HWKIB B
YJTHA ta BC: *p < 0,05; **p < 0,01; ***p < 0,001

Figure 4. Relative number of EW and SM with
increasing EDV, IEDV, ESV, IESV and decreasing
LV EF

Tkoo/eov  Tikgo/IEDV  TKCO/ESV  TIKCO/IESV  loB/EF Statistical error between indicators difference in EW
and SM: *p < 0.05; **p < 0.01; ***p < 0.001

TMIIII. Ha puc. 4 mponemoHcTpoBaHoO, 10 4actka the I'VS. Fig. 4 shows that the proportion of EW with
VJIHA 3 ninBuiieHHaM nmoka3sHukiB 00’eMiB JILI taix-  an increase of LV volume indicators and their indices
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%
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B V/HA / EW
I BC/SM

PUcyHOK 5. BigHocHe uucno YJIHA 1a BC 3i 36inbwenHam MM ta IMM
CTtaTucTMyYHa nomuka BigMiHHOCTI noka3Hukie B YJTHA ta BC: **p < 0,01

Figure 5. Relative number of EW and SM with increasing MM and IMM
Statistical error between indicators difference in EW and SM: **p < 0.01

%
100

80 ---

60 -

I E«cueHTpuyHa rinepTpodis
Eccentric hypertrophy

I KoHueHTpuyHa rineptpodis
Concentric remodeling

I KoHueHTpUYHE peMoJeNiOBaHHA
Concentric remodeling

I HopmanbHa reometpis
Normal geometry

0f---

YIHA / EW

BC/SM

PucyHoK 6. 3minu reomerpii
JIll B VJIHA 1a BC

CratnctmyHa noMmnka BigMiHHOCTI
nokasHukis B YJIHA Ta BC: *p < 0,05

Figure 6. LV geometry changes
in EW and SM

Statistical error between indicators
difference in EW and SM: *p < 0.05

HiX iHgeKciB Oyyna JoCTOBipHO BuIla nmopiBHsIHO 3 BC.
Te x came cToCyBaJloCh ITOKa3HMKa 3HIKeHHST DB,

3HaueHHs1 MM ta IMM B YJIHA nocroBipHoO 1iepe-
BUIIYBaJIM aHaJIOTiuHi moka3uuku y BC (tabm. 3), To-
MY 3aKOHOMipHMM BBaXajocs Te, 1110 BiTHOCHE YUCIO0
VIJIHA 3i 306inbmieHuMu nokazHukamu MM ta IMM
Oyso ictoTHe BuUIlEe, HiX yacTtka BC (puc. 5). OTxe,
OLIbII HIX y IBOX TpeTUH ckiany YJIHA Ta maitxke y
nonoBuHu BC mana micue rimeprpodis miokapaa JIT
(TJIL). Tun reometpii JIII BU3HaYaM 3TiTHO 3 peKO-
MEHJaLisIMU, HaBeJeHUMU B [9].

HopwmanbsHa reomerpist JIII, To6to 6e3 IJIL, Gyna
BU3HaueHa y TpetuHu BC, 1o B 2,4 pa3a JOCTOBipHO
nepepuinyBajo yuciao YJIHA (puc. 6). Yucio YJIHA i
BC 3 KOHLIEHTpUYHUM PEMOJICJIIOBAHHIM MioKapja Ta
KoHueHTpuuHow [JII mano po3pi3HSIUCh MiX CO-
6o10. Binnocue yncno YJIHA 3 ekcuentpuunoro [JILI
oyno B 1,7 paza Ginblue, Hixk BC.

Otxe, exokapaiorpadiyHe AOCHiIKEHHS MOKa3ajo,
mwo B YJIHA Oynu BusiBiieHi Oijbll CepiiO3HI 3MiHU

was significantly higher compared to SM. The same
applied to the decreased indicator of EF.

The values of MM and IMM in EW significantly
exceeded the similar indicators in SM (Table 3),
therefore it was considered natural that the relative
number of EW with increased MM and IMM indi-
cators was significantly higher than the proportion of
SM (Fig. 5). Thus, more than two-thirds of EW and
almost half of SM had LV myocardial hypertrophy
(LVH). The type of LV geometry was determined
according to the recommendations given in [9].

Normal LV geometry, i.e. without LVH, was deter-
mined in one third of SM, which was 2.4 times more
significant than the number of EW (Fig. 6). The
number of EW and SM with concentric myocardial
remodeling and concentric LVH differed little from
each other. The relative number of EW with eccen-
tric LVH was 1.7 times greater than SM.

Thus, echocardiographic study showed that more
serious changes in LV structure and function were
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cTpykTypH i pyHkuii miokapaa JIII, Hixk y BC. Cko-
pile 3a Bce 1ie TOSICHIOEThCSI TUM hakToM, 1110 YJIHA
3axBopioBain Ha ['X ta IXC B OinbII MOJIOOOMY Billi,
OTKe i TPUBAJIICTh LIMX XBOPOO y HUX OyJia OiJbIIOIO;
I'X—(17,5%£8,5) mpotu (6,8 & 8,4) pokis ripu p = 0,000;
IXC - (9,2 +7,4) npotu (1,9 % 3,8) pokis npu p = 0,000.
Tpusamima ['X ta IXC mpu3Boamia 10 OiIbIIOro maTo-
JIOTIYHOI'O PEMOJIETIOBAaHHS MioKap/a.

dakTopu pn3uky, aKi NOB’A3aHi y
BiiCbKOBOCYXX00BL,B 3i cnyx6oto B naBax 3CY
HocnimxeHHs, MpoBeaeHI B MUHYJi POKHU, MOKa3alu,
o B YJIHA yuacTb B JIiKBinailii HacaiaKiB aBapii 10c-
TOBipHO MoB’s3aHa 3 po3BuTkoMm I'X ta IXC [12, 13].
MokHa OpUITYCTUTHU, IO PO3BUTOK HOBMX BUMAIKIiB
I'X ta IXC y BC micas 2022 poky Takox OyB IMOB’s13a-
HUM 3i cayx6o10 B aBax 3CY B yMoBax BiliCbKOBOTO
craHy. Tomy Hamu OYB IIpOBEIEHMI aHalli3 3B’SI3KY
po3BuTKy I'X Ta IXC 3a yac BiitHM 3 TaKUMU (hpaKTOpa-
mu sk (1) mo6inizoBanuit BC (M-BC) abo kagpoBuii
(K-BC), (2) 6paB yyacThb B 00iioBUX 1isix abo Hi, (3) 3a-
3HaB MiHHO-BUMOYXOBOi TpaBMM abo0 Hi, (4) 3a3HaB
YJIaMKOBOIro abo KyJIbOBOIO MopaHeHHsI abo Hi. Po3-
noxin BC 3a «BilicbkKoBUMM» (DaKTOpaMu PU3UKY TO-
Ka3zaHMIi HA puc. 7.

I3 161 obcrexxenux BC y 137 ocib Oyna giarHocToBaHa
I'X, ane 3a yac cimyxou B 3CY micas moyaTky BiliHM —
y 41 ocobu (29,9 %). IXC Oyna BusBiacHa y 83 maiti-
enTiB i3 161 BC, Bkiouaroun 46 oci6 (55,4 %) 3 miar-
Ho3oM IXC, gkuit BcTaHOBWUIM Mif yac BiiiHU. Y 22 BC
mig yac BifitHM Oynm Briepie giarHocTtoBaHi ['X ta IXC.

3 yucna Bcix obcrexenux 139 oci6 (86,3 %) BinHO-
crmch 10 Kareropii M-BC, a 22 ocobu (13,7 %) — mo
K-BC. 1i aBi miarpynyu npakTMYHO HE PO3Pi3HSINCH

B M-BC/ M-SM
B /-BC/ 0-SM

YyacTs B GoitoBux aisx  MiHHO-BMOyxoBa Tpasma  Y/1aMKOBE MOPaHEHHs

Shrapnel or bullet
wound

Took part in Mine and explosive injury

combat operations

detected in EW than in SM. Most likely, this is
explained by the fact that EW developed HHD and
CHD at a younger age, and therefore the duration of
these diseases was longer in them: HHD — (17.5 =
8.5) versus (6.8 + 8.4) years at p = 0.000; CHD —
(9.2 £ 7.4) versus (1.9 £ 3.8) years at p = 0.000.
Longer HHD and CHD led to greater pathological
myocardial remodeling.

Risk factors in military personnel associated
with service in Ukraine Armed Forces
Studies conducted in previous years have shown that
in EW taking part in a cleanup work of the
Chornobyl accident is reliably associated with the
development of HDD and CHD [12, 13]. It can be
assumed that the new cases development of HHD
and CHD in SM after 2022 was also associated with
service in UAF under martial law. Therefore, we
analyzed the relationship between the development
of HHD and CHD during the war with such factors
as (1) mobilized UAF (M-SM) or career officers
(O-SM), (2) participated in a combat or not, (3) suf-
fered a mine-explosive injury or not, (4) suffered a
shrapnel or bullet wound or not. The distribution of
the UAF by «military» risk factors is shown in Fig. 7.

Of'the 161 examined SM, 137 were diagnosed with
HHD, but during their service in UAF after the start
of the war — in 41 persons (29.9 %). CHD was
detected in 83 patients from 161 SM, including 46
persons (55.4 %) with a diagnosis of CHD that was
established during the war. In 22 SM, HHD and
CHD were first diagnosed during the war.

Of all the subjects, 139 (86.3 %) were classified as
M-SM, and 22 (13.7 %) as O-SM. These two sub-

PucyHoK 7. Po3nopain BC 3a KagpoBMM CKNaA0OM,

YMOBaMM CNYKOM i HacnigKkamu yyacti B 60i0BUX Aiax
CTtaTucTryHa nomunka BigMiHHOCTI nokasHukie B YJTHA ta BC:
*p < 0,05; **p < 0,001

Figure 7. Distribution SM by cadre, military service

conditions and the consequences of warfare

Statistical error between indicators difference in EW and SM:
*p < 0.05; **p < 0.001
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3a Bikom: M-BC — (45,9 £9,1); K-BC — (46,1 £ 7,5)
pokis, (p = 0,892).

AHaIi3 Tabauub COPsIKEHOCTI MoKa3aB, 110 CITiBBiA-
HomeHHs 1maHciB (CIH) po3Butky I'X Oyno Buile y
M-BC (3,32, 95 % Al: 1,07—10,32; x> [lipcona = 4,70
npu p = 0,030).

Y mux BC, gki 6panu yuyacTb B 00MOBUX HisIX, pU3NK
po3Butky I'X Takox 60yB Bummm: CLI = 2,41 (95 %
I: 1,24—4,71), x* ipcona = 6,82 ipu p = 0,009.

KoHTy3is1 BHAcIigoK MiHHO-BMOYXOBOI TpaBMU HeE
BIIMBajia Ha po3BUTOK ['X: kputepiit y* IlipcoHa
nopisHoBaB 0,04 ipu p = 0,84, a CIII = 1,08 (95 %
HAI: 0,51-2,28). YnamkoBe ab0 Ky/JabOBe MOpPaHEHHS
KiHI[iBOK OPU3BOAMUIIO 10 MosiBU o3HaK I'X: Kputepiit
x* ITipcoHa nopiBHoBaB 5,27 ripu p = 0,022, CLL = 3,51
95 % AOl: 1,14—10,81).

13 74 BC, ki go BifiHu Bxe cTpaxaaiu Ha I'X, pe-
ryiaspHe minBumneHHs AT i/abo po3BUTOK Timep-
TOHIYHUMX KPU3iB OYJIY NMPUUYMHOIO MOTipIIEHHS CTa-
HY 370pOB’SI i HallpaBJIeHHS Ha CTallioHapHe JIiKy-
BaHHA y 51 nauienTta (71,8 %).

I3 Bcix «BilicbkoBux» ®P posButok IXC 0yB
OB’ sI3aHUI TUIBKY 3 KaapoBuM ckianom BC: x? ITip-
coHa = 6,04 npu p = 0,014; CII 3axBopity Ha IXCy
M-BC 6yno B 3,84 pasza Buie (95 % A1: 1,24—11,93).

PozButok I'X Ta IXCy BC, sk 10 BiiiHU, TaK i micjs
ii ToyaTKy, He OyB OB’ SI3aHUIA 3 TUTIOBUMHM (haKTopa-
MU PU3UKY: HAJJUIIKOBOIO MAacCOIO Tijia, rirepxoJiec-
TepUHEMI€IO i TIOTIOHONMaMiHHIM. OnHaK 3BepTaB Ha
cebe yBary Toil (akT, o BC, y sakux IXC po3BuHy-
JIach 3a 9acW BilfHM, OyaM mocToBipHO cTapiri 3a BC
0e3 03HaK LIbOTO 3axBoproBaHHA: (49,9 + 6,0) mpotu
(41,4 £ 9,2) pokis nipu p = 0,000.

OBI'OBOPEHHA PE3VYIJIBTATIB

IlcuxocomaTMYHOMY i MICHXOJIOTIUHOMY CTaHY OCi0,
sIKi 3a3HaJIM OMPOMiHEHHSI BHACiA0K aBapii Ha Yop-
HoOunbehbkit AEC, mpucBsiueHo Oarato po6it. Ha
IYMKY YKpaiHChbKUX aBTopiB [14, 15], YopHOOMIIECH-
Ka KaTtacTtpoda OyJia MPUUMHOIO PO3BUTKY TICHUXO-
coujanbHoro crpecy B YJIHA na YAEC 1986—1987 pp.
Ta eBakyioBaHux MemkaHUiB 30-kM 30oHu YAEC,
SIKWH i3 TocTpoi (pa3u, mpuTaMaHHOI HaIpPaHHBOMY i
paHHBOMY MicsaBapiliHUM Iiepiogam, TpaHC(HOPMY-
BaBCH y CTilKy XpoHiuHY popmy. A. Steptoe i M. Kivi-
maki [16], cipalounch Ha erifeMioJIoriuyHi AaHi IMo-
Kazaju, 110 XPOHIYHUI cTpec Iepeadavyae BUHMK-
HeHHs IXC, a TpuBanuii ctpec Moxe 301IbIIUTH PU-
3uK noBTopHUX nofiit IXC ta cmeptHOCcTi. K. M. Jlo-
raHoBchkuit Ta H.A. 3maneBuyu [17], a mi3Hilie
0. M. Cipenko ta cmiBaBT. [18] oOTpyHTYBaIN «1Ie-

groups practically did not differ in age: M-SM — (45.9
+9.1); O-SM — (46.1 = 7.5) years, (p = 0.892).

Analysis of contingency tables showed that the odds
ratio (OR) of HHD developing was higher in M-SM
(3.32,95% CI: 1.07—10.32; Pearson x* = 4.70 at
p = 0.030).

In those soldiers who participated in combat opera-
tions, the risk of HHD developing was also higher:
OR =2.41 (95% CI: 1.24—4.71), Pearson > = 6.82 at
p=0.009.

Contusion due to mine-blast trauma did not affect
the development of HHD: Pearson’s %’ criterion was
0.04 at p=0.84, and OR = 1.08 (95% CI: 0.51-2.28).
Shrapnel or bullet injury led to the appearance of
HHD signs: Pearson’s y* criterion was 5.27 at p = 0.022,
OR = 3.51 (95% CI: 1.14—10.81).

Of the 74 SM who already suffered from HHD
before the war, regular increases in blood pressure
and/or the development of hypertensive crises were
the cause of deterioration in health and referral for
inpatient treatment in 51 patients (71.8 %).

Of all the «military» risk factors, the development of
CHD was associated only with UAF staff: Pearson’s
x? = 6.04 at p = 0.014; the odds of developing CHD in
M-SM were 3.84 times higher (95% CI: 1.24—11.93).

The development of HHD and CHD in SM, both
before and after the war, was not associated with typ-
ical risk factors: excess body weight, hypercholes-
terolemia, and smoking. However, it was noteworthy
that the SM, in whom CHD developed during the
war, were significantly older than the SM without
signs of this disease: (49.9 * 6.0) versus (41.4 = 9.2)
years at p = 0.000.

DISCUSSION

Many papers are devoted to the psychosomatic and
psychological state of people exposed to radiation as a
result of the accident at the Chornobyl NPP.
According to Ukrainian authors [14, 15], the Chor-
nobyl disaster was the cause of psychosocial stress in
EW at the Chornobyl NPP in 1986—1987 and the
evacuated residents of the 30-km zone of the
Chornobyl NPP. This stress from the acute phase that
inherent to the very early and early post-accident pe-
riods transformed into a stable chronic form. A. Step-
toe and M. Kivimaki [16], based on epidemiological
data, showed that chronic stress predicts the occur-
rence of CHD, and prolonged stress can increase the
risk of repeated CHD harmful events and mortality.
K. M. Loganovsky and N. A. Zdanevych [17], and
later Yu.M. Sirenko et al. [18] substantiated the «cere-
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pedpabHy» OCHOBY HACJIiIKiB CTpeCy Ta MOoro BILJIMBY Ha
PO3BUTOK CEPIIEBO-CYAUHHUX 3aXBOPIOBAHb.

Criy:x0a B J1aBax OyIb-sIKUX 30pOMHNX CHJI Hece B co0i
eJIeMEHTU CTpecy, TOMY HaBiThb ITiCJsl 3BiJIbHEHHS 3
NiiCHOI BiliCbKOBOI CJTy>k0u BeTepaHu apmii CIITA Bikom
45—54 poku MaJiu Oijblll BUCOKY YAaCTOTY MCHXOJIOIiu-
HUX PO3JIafdiB, HiXK Y 3BUYaliHOIO HaceJIeHHs, 3iCTaBHO-
ro 3a BikoM (5 % mporu 3 %) [19]. B inmomy mocmin-
keHHi y BC BikoMm Bin 25 10 65 pokiB 3HaX0aWIM OisibIie
0c¢i0 i3 ceplLeBO-CYyIMHHUMM 3aXBOPIOBAHHSIMU Ta Oi/IbIII
MOJIOJOrO BiKy MOPiBHSIHO 3 TUMU JIOJbMU, SIKi HE IPO-
XOJIWIH BilicbKOBOI cityxkou [20].

BiitHa crajma OsarogaTHUM TPYHTOM JISI PO3BUTKY
TNCUXOTEHHMNX 3aXBOPIOBaHb CEplsl, IPUUOMY iX imeH-
TH(iKalisg 3ajexana Bif ermoxXu Ta PiBHS CKJIAIHOCTI
ncuxiaTpuyHoi giarHocTukKu. «CoigaTchKe ceple» i
«pO3apaTOBaHE ceplie» — 1€ PO3JIaay BOEHHOIO Yacy, sKi
nicag Buxony DSM-IIT (Diagnostic and Statistical
Manual of Mental Disorders) TpancdopmyBaIncs B pyo-
puky «IlocTTpaBMaTUYHUII CTpeCOBMII posnan». Y Lu-
BiIbHOMY KUTTi Cy4YacCHi JOKa3W MiATBEPIKYIOTh iCHY-
BaHHS TaKMX IICMXOTC€HHUX CEeplEBO-CYOIUMHHUX 3aXBO-
proBaHb, sk IM, pantoBa cMepThb i Kapaiomionarist Tako-
my6o [21].

BiiicbkOBOCTY>XO00BIIi — YYaCHUKHU JIOKQJIbHUX 30pOTi-
HUX KOH(IIIKTIB, TAKOX 3a3HAIOTh CYTTEBUX CTPECOBMX
BIUIMBIB, 1110 OiATBEPIKYETHCS 3HAUHOIO MOILIMPEHICTIO
y HUX, 9K i B YJIHA, mocTTpaBMaTUYHUX CTPECOBUX PO3-
nmanis [1, 22]. OTxe, mopiBHSHHS B Hallliil poooTi YJIHA
i BC € uiJIKoM akTyaJbHUM i CBOEYACHUM 3aBIAHHSIM,
OCKiJIbKM Mali€HTU 000X rpyn 3a3HaJIu BILUIMBY CTpPECY.
Ha xanw, ax B YJIHA, tak i y BC He mpoBoauioch
KiUJIbKICHOI OLIHKM TICUXOJOIiYHOro CTpecy, TOMYy He
MoxkKHa OyJI0 3MiACHUTH KOpesLiiHUI aHaIi3 OCTAaHHb-
Oro 3i 3MiHaMM KJTiHIYHOTO Ta (PYHKIIOHAJILHOTO CTaHiB
CepLEBO-CYAMHHOI CUCTeMU 3adisTHUX Y TOCIiIKEeHHi
MaL[i€HTIB.

Ctpec € OJHMM i3 YMHHMKIB, 110 HaAYACTillle MPU3BO-
JUTh [0 MiABUILEHHS apTepiaJbHOTO TUCKY i PO3BUTKY
CTpec-iHAyKOBaHOI apTepialibHOI TinepTeHsii. Ha mymKy
C. M. Kogans i criBaBr. [3], came 111 hopma apTepiaib-
HOI rinepTeH3ili HabyBa€e OCOOJMBOrO 3HAYEHHS B YK-
paiHi 3 ypaxyBaHHSIM BiliHM, pO3B’SI3aHOI POCIIICBKOIO
denepartiero. Yum goBiiie TpUBaOTh OOMOBI il i TIonMHA
3HAXOAUTHCS Ha TePeloBiil, TUM BUILIE BipOTiIHICTb 3aX-
BOPiTH Ha apTepiayibHy rinepreHsito [23]. B Haiiii ctaTTi
HeMae JaHWX Mpo TpuBalicTh nepedyBaHHsa BC y 30HI
00IOBUX IIii1, TOMY 1110 TIepeBakHa OiTbIIICTb XBOPUX HE
3MOIJIa JaTh TOYHOI iH(hopMallii Mpo 1ie i He Maja TOKY-
MEHTIB, SIKi 6 MiATBEPAKYBaJU YMCIO AHIB, TPOBEICHUX
Ha MepeloBiid.

bral» basis of the stress effects and its influence on
the development of cardiovascular diseases.

Service in any armed force carries elements of
stress, so even after discharge from active military
service, US Army veterans aged 45—54 years had a
higher incidence of psychological disorders than
the general population of comparable age (5 % vs.
3 %) [19]. In another study, more people with car-
diovascular disease and a younger age were found
in the military aged 25—65 years compared with
those who did not undergo military service [20].

The war provided fertile ground for the develop-
ment of psychogenic heart diseases, and their
identification depended on the era and the level of
complexity of psychiatric diagnosis. «Soldier’s
heart» and «irritated heart» are wartime disorders
that were transformed into «Posttraumatic stress
disorder» after the release of DSM-III (Diagnostic
and Statistical Manual of Mental Disorders). In
civilian life, modern evidence confirms the exis-
tence of psychogenic cardiovascular diseases such
as MI, sudden death, and Takotsubo cardiomy-
opathy [21].

SM who participate in local armed conflicts also
experience significant stress, which is confirmed
by the considerable prevalence of post-traumatic
stress disorders in them, as well as in EW [1, 22].
Therefore, the comparison of EW and SM in our
research is a very relevant and timely task, since
patients in both groups were exposed to stress.
Unfortunately, quantitative assessment of psycho-
logical stress was not conducted neither for EW
nor SM, so it was not possible to implemented a
correlation analysis of stress power with changes in
the clinical and functional states of cardiovascular
system in the patients involved in this study.

Stress is one of the factors that most often leads
to an increase of blood pressure and the develop-
ment of stress-induced arterial hypertension.
According to S.M. Koval et al. [3], this form of
arterial hypertension is of particular importance in
Ukraine, given the war unleashed by the russian
federation. The longer the fighting continues and a
person is on the front line, the higher the likeli-
hood of developing arterial hypertension [23]. Our
article does not contain data on the duration of the
military personnel’s stay in the combat zone,
because the vast majority of patients were unable
to provide accurate information about this and did
not have documents confirming the number of
days spent on the front line.
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He tineku y BC, ajie i y HIMBUTBHOTO HAaCcEJIEHHS, SIKE
nepedyBajio B 30HI OOMOBUX Jiil, MepeHECEHU Xpo-
HIYHMUIA CTpeC BOEHHOTO 4acy MNPU3BOAUTH 10 ITiABU-
IIEHHS Y XBOPUX Ha apTepiajibHY TilepTeH3i10 4aCTOTU
IXC, nopymens cepueBoro putMmy i CH, npumsum-
IIyE€ PO3BUTOK LIYKPOBOIO MiabeTy 2 TUMY i TSKKUX
CepLIEBO-CYIMHHUX Ta ILIepeOPOBACKYIIPHUX YCKIIAI-
HeHb (GiopuiisLis nepeacepipb, roctpuilt IM, TpaH3u-
TOpHa illleMiyHa aTaka, ilneMiyHuil iHCyasT) [24]. AB-
TopU IybJikauiii [25, 26] TaKoX IOIMOBigaIU PO BU-
cokmii pu3uK po3BuTKy IXC K y BeTepaHiB 30pOiTHIX
cun CIHIA, Tak i HUBIIBHOTO HACEeIEHHS KpaiH, B KOT-
pux Oy BOEHHI KOH(JITIKTH.

Cnin ckaszaTu, 11O B HalIOMY JOCHIIXKEHHi MU
nopiBHIoBayM 3 YJIHA 78 BC, y axkux I'X, IXC Ta ix
MOETHAHHS PO3BUHYJIMCH A0 BiliHU, TOOTO KOJIM 11i 4O-
JIOBIKM BiTHOCUJIUCH IO LIMBUILHUX OCi0O 0€3 HasIBHOCTI
CTpeCOreHHUX (akToOpiB BILUIMBY. ToMy LIiJIKOM 3aKO-
HoMipHO, 110 B YJIHA po3sutok I'X ta IXC npunangas
Ha OiJbIlI MoJIoAuii BiK, HixX y BC. OcTaHHiX Ha BigMiHy
Bin YJIHA MoxHa BBaXXaTu KOHTPOJbHOIO IPYIOIO He-
OIPOMIHEHMX OCi0, IS SIKMX OYyJM XapaKTepHi TaKi XX
BiIMIHHOCTI TTOKa3HUKIB, KOTpi ormucani B cTaTTi [13],
ajie 1le¢ He BUKIIIOYAE HETAaTUBHUM BIUIMB «(aKTOpiB
BiliHM» Ha CTaH cepleBo-cyaAnHHOI cuctemu BC,
ockinbkn y 71,8 % BC 3 nHassHoro I'X criocrepiranocs
YCKIJIamHEHHS ii TTepebiry mim yac ciry>kom B 1aBax 3CY.

MaiiGyTHi AOCHiIKEeHHsI KapAaioBacKyJISIpHOI MaTo-
Jorii B YJIHA i BC noBUHHI UTU TaKUMM LJISIXaMU:
(1) 36inbmuitu rpyny BC, y sxkux I'X ta IXC po3BuBa-
Jmcd B Tiepion BiliHM; (2) oocTexknt BC, umii Bik Oy-
ne Bignosigatu Biky YJIHA B mepion aBapiitHUX poOiT
Ha YAEC; (3) MpoaoBXUTH CIIOCTEPEXKEHHS 3a 00CTe-
KeHuMu BC 3 MEeTO10 OLIIHUTU CTaH IXHbOTO 310POB’s
B JMHaMili uyepe3 JeKiJibKa pOKiB, SIK lie poOuIu B
VIJIHA BnponoBx micisiaBapiiiHOro mepiomy.

BUCHOBKU

1. BiaMiHHICTh IMHAMiKM HAKONWYE€HHS BiIHOCHOIO
yucna YJIHA i BC, 3axBopinux Ha ['X ta/a6o IXC, mmo-
Jisirajla B TOMY, 1110 Ha OYIb-SIKOMY BiKOBOMY Bifpi3Ky
Big 25 1o 55 pokiB yactka YJIHA 3 uuMu xBopodamu
oyna Buma, Hixk y BC. YJIHA mipm 3axBoproBaHHI Ha
I'X ta IXC 6ynu mononumi BC B cepennbomy Ha 7,5 i
5,4 poKy BifOBiAHO.

2. Ipyna YJIHA BiapizHsnace Big BC 6inbl TSDKKUM
niepe6irom I'X, IXC ta CH, ockinbku cepen HUX Oyiia
Oinbia yactka mauieHTiB 3 I'X 111 cranii, 3i creHoKap-
nieto Hanpyru @K 111, CH IIb i AB-610kanamu.

3. ExokappaiorpagiyHi MOKa3HUKU CBiIYMJIM MPO TeE,
mwo YJIHA manu OiIblI TSXKiI 3MiHM CTPYKTYpU

Not only in SM, but also in the civilian population
who were in the combat zone and having arterial
hypertension, the chronic stress of wartime leads to
an increase of a frequency of CHD, cardiac arrhyth-
mias and HF, accelerates the development of type 2
diabetes mellitus and severe cardiovascular and cere-
brovascular complications (atrial fibrillation, acute
MI, transient ischemic attack, ischemic stroke) [24].
The authors of publications [25, 26] also reported a
high risk of developing CHD in both veterans of the
US Armed Forces and the civilian population of
countries in which military conflicts took place.

It should be noted that in our study we compared
EW with 78 SM in whom HHD, CHD and their
combination developed before the war, i.e. when
these men were civilians without the presence of
stress factors. Therefore, it is quite natural that in
EW the development of HHD and CHD occurred at
a younger age than in SM. The latter, unlike EW, can
be considered a control group of unirradiated indi-
viduals, who were characterized by the same differ-
ences in indices described in the article [13], but this
does not exclude the negative impact of «war factors»
on the state of cardiovascular system in SM, since
71.8% of them with existing HHD had complications
of its course during service in the ranks of the UAF.

Future studies of cardiovascular pathology in EW
and SM should follow these paths: (1) increase the
group of SM in whom HHD and CHD developed
during the war; (2) examine SM whose age will cor-
respond to the age of EW during the period when
they took part in clean-up work at the Chornobyl
NPP; (3) continue monitoring the examined mili-
tary personnel in order to assess their health status
over time, as was done in EW during the post-acci-
dent period.

CONCLUSIONS

1. The difference in the dynamics of accumulation of
EW and SM relative number with HHD and/or CHD
was that in any age group from 25 to 55 years, the pro-
portion of EW with these diseases was higher than that
of SM. EW with HHD and CHD were on average 7.5
and 5.4 years younger than SM, respectively.

2. The EW group differed from the SM in a more
severe course of HHD, CHD, and HF, since among
them there was a larger proportion of patients with
HHD stage 111, with angina pectoris of FC 111, HF
II, and AV blocks.

3. Echocardiographic indices showed that EW had
more severe changes in the structure LV myocardi-
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MioKap/a JiBoro IuTyHOYKa MmopiBHsHO 3 BC, ki mossi-
rajayd B HasIBHOCTi OUIBIIOrO 4Mcia Mali€HTiB 3 PO3IIU-
peHHSIM O00’€MIB JIiBOTO IWITYHOYKA, ITOTOBIICHHSIM
3aIHbOI CTIHKM Ta MiXIILUTYHOYKOBOI IEePEeTUHKM i, K
HacJligoK, rinepTpodieio Miokapaa, 30KpeMa eKCLIEHT-
PUYHOIO TinepTpodi€lo.

4. BctaHOBJIEHO, IO PU3KUK PO3BUTKY I'X T1i1 yac BiitHM
0yB B 3,32 pa3za Buiie y mo6inizoBanux BC mopiBHSIHO 3
kanpoBuMm ckiaaaom 3CY, B 2,41 paza 6inbuie y BC, sxki
Opanu ydyacTb B 00MOBHUX 1isX, Ta B 5,27 pa3a Buiue y BC
3 yJJaMKOBUMHU a00 KyJIbOBUMM MHOpaHEHHSIMU. PuU3uK
po3BuTKy IXC OyB moB’s3aHUil TiAbKM 3 KaIpOBUM
ckiagoMm BC: y mo6inizoBanux BC BiH 0yB B 3,84 paza
BUILIMM, HiXX Y KaApoBUX o(ilepiB.

5. HeoOxigHO mpoaoBXyBaTU JOCIIIXKEHHS B IBOX HaIl-
psiMKax: To-nepiie, nmpoectu B YJIHA perpocnekTuB-
HUI aHaNi3 BUMAAKiB MBUAKOTO po3BUTKY I'X Tta IXC
micisi KpUTUYHOI Mol (ydacTb B aBapiiHMX poOOTax);
Mo-Apyre, IMPOBECTU MOTOYHMI aHali3 CTaHy CepIleBO-
cynuHHoi cuctemu 'y BC uepe3 2—3 poku ITicast KpUTHY-
HoI1 nofii (y4acTb B 60MOBUX isIX); TO-TPETE, 3MIACHUTU
MOBTOpHUI MopiBHsUIbHUI aHani3 Mixk YJIHA i BC.
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SAmanosoiit O. M. ta Cugonaku I. O., ski 3aificHI0BaIn
KJIiHiYHe 00CTeXXeHHSsI Ta JIiIKyBaHHSI Talli€HTIB.

KoHdnikT iHTepecis

um compared to SM, which consisted in the pres-
ence of a greater number of patients with LV vol-
umes expansion, thickening of posterior wall and
IVS and, as a result, myocardial hypertrophy, in
particular eccentric hypertrophy.

4. It was found that the risk of HHD developing
during the war was 3.32 times higher in mobilized
SM compared to the career officers, 2.41 times
higher in SM who took part in combat operations,
and 5.27 times higher in SM with shrapnel or bul-
let wounds. The risk of CHD developing was asso-
ciated only with the UAF staff: in mobilized SM it
was 3.84 times higher than in career | officers.

5. It is necessary to continue research in two direc-
tions: first, to conduct a retrospective analysis of
cases of HHD and CHD rapid development in EW
after a critical event (taking part in emergency
operations); second, to conduct a current analysis
of cardiovascular system state in SM 2—3 years
after a critical event (taking part in combat opera-
tions); third, to conduct a repeated comparative
analysis between EW and SM.

Acknowledgement

The authors express their gratitude to physicians
V.0O. Kruglova, O.M. Yashanova and 1.0. Sydola-
ka, who carried out clinical examination and treat-
ment of patients.

BincyTHiit. Conflict of interests
Absent.
CINMUCOK BUKOPUCTAHUX OXKEPEN REFERENCES

1. BopoHko A. A., Centok O. B. Komop6igHi BHYTpILLHI 3aXBOPIOBaHHS
y BiliCbkOBOCNYXO0BLLB, SIi 3a3HaNM BNAMBY EKCTPEMabHUX (ak-
TOPIB BIliCbKOBOI CyX0wn / [lpobnemu pagialliiiHoi MeauumHn Ta
pagiobionorii. 2021. Bun. 26. C. 339-356. doi: 10.33145/2304-

8336-2021-26-339-356. 2.

2. Kosanb C. M., Pestik J1. A., CtapueHko T. . ToBOXHO-LenpecuBHi
MOPYLLEHHS Y XBOPUX Ha apTepianbHy rinepTeHsito, ski nepedysanm

B 30Hi 60MOBMX ilt. Ykpaitcbkwii TepaneBtuarHmi xypHa. 2023. Ne 3.

2.C. 34-39.
3. AptepianibHa rinepTeH3is y BilicbkoBOCyXO0BLIB Ta BETEPAHIB Pi3HUX
BiliH. Ornap, nitepatypu / C. M. Kosarb, I. O. CHirypcbka, O. B. Muc-

HuyeHko, M. 0. TMeHbkoBa. YkpaiHchkuii TepaneBTuuHmi XypHar. 4.

2023. Ne 1. C. 57-63.
4. Experimental study on neuroendocrinological and immunological
characteristics of the military-trained artillerymen / X. Li, W.-X. Huang,

J.-M. Lu et al. Chin. Med. J. (Engl). 2012. Vol. 125 (7). P. 1292 5.

1296. doi: 10.3760/cma.j.issn.0366-6999.2012.07.019.

1. Voronko AA, Seliuk OV, Bohomolets OV. Comorbid internal diseases

in military servants who have sensed the exposure of extreme factors
of military service. Probl Radiac Med Radiobiol. 2021;26:339-356. .
doi: 10.33145/2304-8336-2021-26-339-356.

Koval SM, Rieznik LA, Starchenko TG. [Anxiety-depressive disorders
in patients with arterial hypertension who were in a combat zone].
Ukrainian Therapeutic Journal. 2023;(2):34-39. Ukrainian.

Koval SM, Snihurska 10, Mysnychenko OV, Penkova MY. [Arterial
hypertension in military personnel and veterans of various wars.
Literature review]. Ukrainian Therapeutic Journal. 2023;(1):57-63.
Ukrainian.

Li X, Huang W-X, Lu J-M, et al. Experimental study on neuroen-
docrinological and immunological characteristics of the military-
trained artillerymen. Chin Med J (Engl). 2012;125:1292-1296. doi:
10.3760/cma.j.issn.0366-6999.2012.07.019.

Belyi D, Nastina O, Sydorenko G, Kursina N, Bazyka O, Kovaliov O,
Bazyka D. State of cardiovascular system in militaries of Ukraine

(1) 324



ISSN 2304-8336. pobnemu paniauiiiHoi Meguunkm Ta pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2024. Iss. 29.

CLINICAL

RESEARCH

5.

10

13

14

15

CTaH cepLIeBO-CYAMHHOI CUCTEMM Y BIHCbKOBOCNYXO0BLB 30poitHIX Cun
Ykpaitu B ymoBax BiiiHu 3 pocieto / . O. binuia, O. M. Hacrina, I. B. Cu-
JIOPEHKO Ta iH. [lpobnemu pagiaLliviHoi MeauumHy Ta pagiobionorii. 2023.
Bun. 28. C. 254-266. doi: 10.33145/2304-8336-2023-28-254-266.

. Health effects of the Chernobyl accident and special health care pro-

grammes. Report of the UN Chernobyl Forum Expert Group «Health» /
ed. by B. Bennett, M. Repacholi, Z. Carr. Geneva : World Health Orga-
nization, 2006.

. Ryding A. Essential Echocardiography. Churchill Livingstone, 1st edition.

2008. 264p.

. KinbkicHa exokapaiorpadiyHa oujHka MOpPOXHWH cepus. PekomeHpauii

po6oy0i rpynK 3 dYHKLiOHANBHOI AjarHocTukK Acoujaui kapajonorie Yk-
paitu Ta BeeykpaiHebkoi acouiavii daxiBuis 3 exokapaiorpadii / Ynexu
poB0o40i rpynK 3 NiaroToBKM pekoMeHaauiii: akan. HAMH Ykpaiku, npog.
B. M. Koeanenko, npo¢. Cuyos O.C., npod. M. M. [lomxeHko, npod.
lO. A. IeaHiB, K.M.H. C. I. [lesik, k.M.H. C. B. Motawes. URL: http://www.
webcardio.org/kiljkisna-ekhokardioghrafichna-otsinka-porozhnyn-sert-
sya.aspx.

. Recommendations for cardiac chamber quantification by echocardiogra-

phy in adults: an update from the American Society of Echocardiography

and the European Association of Cardiovascular Imaging / R. M. Lang,

L. P. Badano, V. Mor-Avi et al. Eur. Heart J. Cardiovasc. Imaging. 2015.

Vol. 16. P. 233-271. doi: 10.1093/ehjci/jev014.

. basuka O. [., binuin [I. O. CepueBo-CyanHHI 3aXBOPIOBAHHA Ta CTaH
CUCTONIYHOI DYHKLLi TIBOTO LNYHOYKA B Y4ACHWKIB NiKBiAALLi HAcniaKis
YopHobunbcbkoi aeapii (3a AaHuMu 30-piyHOro CrnocTepexeHHs).
pobnemu pagiauiviHoi meauLmHn Ta pagiobionorii. 2017. Bun. 22. C.
292-305.

. basuka O. L., binuit 1. O. 3axBoptoBaHHS CMCTEMU KPOBOODIrY B y4ac-
HUKiB NikBigaLli HacnigkiB YopHOOUNLCLKOI aBapii i komopbiaHa nato-
noris y BUrnggi uykposoro piabety Il Tuny. [pobnemu pagiauisiHoi me-
Anumnn 1a pagiobionorii. 2018. Bun. 23. C. 246-253. doi: 10.33145/
2304-8336-2018-23-246-253.

. OcobnmBocTi po3BUTKY iLUEMiYHOT XBOPOOM CepLst B Y4aCHMKIB NikBiaaLi
Hacnifkis YopHoOMNbCbKOT aBapil B 3aN1eXHOCTI Bif, Ail pafiauiiiHux i He-
pagjaujiinx  GakTopiB  PU3MKY Ta  HOCIACTBA reHoTMNiB  3a
nonimopdiamom rs966221 rexy pocoopiectepasu 4D / [1. O. binmia, T.
B. Mneckay, 0. M. HacriHa 1a iH. [lpo6nemu pagiaviiHoi Megnumxm 1a
pagiobionorii. 2016. Bun. 21. C. 204-217.

. OcobnuBocTi po3BuTKy XBOPOO CUCTEMM KPOBOOBIrY B y4acHWKIB
niksigauii Hacniakie YopHobunbebkoi asapii / 0. M. Hacrina, I. B. Cu-
nopexko, H. B. Kypcina 1a iH. Xypran AMH Ykpaiim. 2016. T. 22 (2).
C. 179-186.

. CoujanbHo-ncuxonoriyHmin ctaH yyacHukie JIHA Ha YopHoOWnbCbKilt
AEC. ®akTopu puauky HeratueHuX amiH / B. O. ByayHos, K. M. Jlora-
HoBCbKwmiA, J1. |. KpacHikoBa Ta iH. [pobnemu pagiaviiHoi Meanumxm 1a
pagiobionorii. 2016. Bun. 21. C. 106-118.

. CoLianbHO-NCMX0NOriYHNIA CTaH AOPOCION0 €BaKYNOBAHOMO HACENEHHS.
MakTopy pusmky Heratuehux 3miH / B. O. ByayHos, K. M. JloraHoBcb-
kuia, J1. |. Kpacikoa Ta iH. [lpobnemu pagiaviiiHoi meauuyHm 1a pagio-
Gionorii. 2017. Bun. 22. C. 79-96.

9.

10

1.

12.

13.

14,

15.

16.

armed forces under the war with russia. Probl Radiac Med
Radiobiol. 2023;28:254-266. doi: 10.33145/2304-8336-2023-
28-254-266.

. Bennett B, Repacholi M, Carr Z, editors. Health effects of the

Chernobyl accident and special health care programmes.
Report of the UN Chernobyl Forum Expert Group «Health».
Geneva: World Health Organization; 2006.

. Ryding A. Essential Echocardiography. 1st edition. Churchill

Livingstone; 2008. 264p.

. Quantitative estimation of heart cavities by echocardiography.

Recommendations for functional diagnostic worked out by
group from Cardiology Association of Ukraine and All-Ukrainian
Association of specialists in echography / V. M. Kovalenko, O.
S. Sichov, M. M. Dolzhenko et al. Available from: hitp://www.
webcardio.org/kiljkisna-ekhokardioghrafichna-otsinka-porozh-
nyn-sertsya.aspx.

Lang RM, Badano LP, Mor-Avi V, Afilalo J, Armstrong A, Ernande
L, et al. Recommendations for cardiac chamber quantification
by echocardiography in adults: an update from the American
Society of Echocardiography and the European Association of
Cardiovascular Imaging. Eur Heart J Cardiovasc Imaging. 2015;
16:233-271. doi: 10.1093/ehjci/jev014.

. Bazyka OD, Belyi DO. Cardiovascular diseases and systolic
function of left ventricle in clean-up workers of Chernobyl acci-
dent (based on 30 years follow up). Probl Radiac Med Radio-
biol. 2017;22:292-305.

Bazyka OD, Bilyi DO. Diseases of circulatory system and co-
morbid type Il diabetes mellitus in the Chornobyl accident con-
sequences clean-up workers. Probl Radiac Med Radiobiol.
2018;23:246-253. doi: 10.33145/2304-8336-2018-23-246-253.
Belyi D, Pleskach G, Nastina O, Sidorenko G, Kursina N, Bazy-
ka O, et al. Features of coronary heart disease development in
emergency workers of the Chornobyl accident depending on
the action of radiation and non-radiation risk factors and geno-
types of single nucleotide polymorphism rs966221 of phos-
phodiesterase 4D gene. Probl Radiac Med Radiobiol. 2016;
21:204-217.

Nastina OM, Sidorenko GV, Kursina NV, et al. [Features of
coronary heart disease development in emergency workers of
the Chornobyl accident]. J Nat Acad Med Sci Ukraine.
2016;22(2):179-186. Ukrainian.

Buzunov VO, Loganovsky KM, Krasnikova LI, et al. Social and
psychological state of the Chornobyl clean-up workers. Risk
factors for negative changes. Probl Radiac Med Radiobiol.
2016;21:106-118.

Buzunov VO, Loganovsky KM, Krasnikova LI, et al. Psycho-
social state of the adult evacuees and risk factors of negative
change. Probl Radiac Med Radiobiol. 2017;22:79-96.

Steptoe A, Kivimaki M. Stress and cardiovascular disease. Nat
Rev Cardiol. 2012;9(6):360-370. doi: 10.1038/nrcardio.
2012.45.

325 ®



KJTIHIYHI

AOCNIAXKEHHA

ISSN 2304-8336. [pobnemu pagiauiiHoi meguuynxy 1a pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2024. Bun. 29.

16. Steptoe A., Kivimaki M. Stress and cardiovascular disease. Nat. Rev.
Cardiol. 2012. Vol. 9 (6). P. 360-370. doi: 10.1038/nrcardio.2012.45.

17. Loganovsky K. N., Zdanevich N. A. Cerebral basis of posttraumatic
stress disorder following the Chernobyl disaster. CNS Spectr. 2013.
Vol. 18 (2). P. 95-102. doi: 10.1017/5109285291200096X.

18. Cipetko 0. M., Pekoseup O. J1., Papuerko I'. [1. AptepianbHa rinep-
TeH3iq Ta cTpec: C-Tun apTepiaibHOI rinepTeHsii Ta Pe3UCTEHTHICTb
[0 aHTUrinepTeHsuBHoI Tepanii. ApTepianbHa rineptenHsis. 2022.
T. 15(3-4). C. 18-29.

19. Kramarow E. A., Pastor P. N. The health of male veterans and non-
veterans aged 25-64: United States, 2007-2010. NCHS Data Brief.
2012. Vol. 101. P. 1-8.

20. Hinojosa R. Cardiovascular disease among United States military vet-
erans: evidence of a waning healthy soldier effect using the National
Health Interview Survey. Chronic llin. 2020. Vol. 16 (1). P. 55-68.
doi: 10.1177/1742395318785237.

21. Esler M. Mental stress and human cardiovascular disease. Neurosci.
Biobehav. Rev. 2017. Vol. 74 (Pt B). P. 269-276. doi: 10.1016/j.neu-
biorev.2016.10.011.

22. Health status of Chornobyl clean-up workers / V. O. Buzunov, Yu.
Voychulene, T. Domashevska et al. Health effects of the Chornobyl
accident — thirty years aftermath / ed. by D. Bazyka, V. Sushko, A.
Chumak, V. Chumak, L. Yanovych. Kyiv : DIA. 2016. P. 218-232.

23. KpaBuyeHko A. M. ApTepianbHa rinepTeH3is i BilHa, YOro OuikyBaTu?
KniniyHa Ta npoginaktnyra megnuymHa. 2023. Ne 3 (25). C. 93-99.

24. Kosanb C. M., Pesnik J1. A., CrapyeHko T. I'. OcobnmBocTi nepebiry
apTepiaNibHOI rinepTeHaii y xBopux nicnsi nepebyBaHHa B 30Hi Goil0-
BUX Aiil HA XapKiBWWHI. YkpaiHcekuii TepanestudHmi xypHan. 2023.
Ne 3. C. 5-12.

25. Assari S. Veterans and risk of heart disease in the United States: a
cohort with 20 years of follow up. Int. J. Prev. Med. 2014. Vol. 5 (6).
P. 703-709.

26. Impact of armed conflict on cardiovascular disease risk: a systemat-
ic review / M. Jawad, E. P. Vamos, M. Najim et al. Heart. 2019. Vol.
105 (18). P. 1388-1394. doi: 10.1136/heartjnl-2018-314459.

17. Loganovsky K.N., Zdanevich N.A. Cerebral basis of posttraumat-
ic stress disorder following the Chernobyl disaster. CNS Spectr.
2013;18(2):95-102. doi: 10.1017/5109285291200096X.

18. Sirenko YuM., Rekovets OL, Radchenko GD. [Hypertension and
stress: C-type hypertension and resistance to antihypertensive
drugs]. Arterialnaa gipertenzia. 2022;15(3-4):18-29. Ukrainian

19. Kramarow EA, Pastor PN. The health of male veterans and non-
veterans aged 25-64: United States, 2007-2010. NCHS Data
Brief. 2012;101:1-8.

20. Hinojosa R. Cardiovascular disease among United States military
veterans; evidence of a waning healthy soldier effect using the
National Health Interview Survey. Chronic llin. 2020;16(1):55-68.
doi: 10.1177/1742395318785237.

21. Esler M. Mental stress and human cardiovascular disease. Neuro-
sci Biobehav Rev. 2017;74(Pt B):269-276. doi: 10.1016/j.neu-
biorev.2016.10.011.

22. Health status of Chornobyl clean-up workers / V. O. Buzunov,
Yu. Voychulene, T. Domashevska et al. Health effects of the Chor-
nobyl accident — thirty years aftermath / ed. by D. Bazyka,
V. Sushko, A. Chumak, V. Chumak, L. Yanovych. Kyiv : DIA.
2016. P. 218-232. [2983]

23. Kravchenko AM. [Arterial hypertension and war, what to expect?].
Clinical and Preventive Medicine. 2023;(3):93-99. Ukrainian.

24. Koval SM, Rieznik LA, Starchenko TG. Characteristics of arterial
hypertension in patients after being in a combat zone in the
Kharkiv region of Ukraine. Ukrainian Therapeutic Journal. 2023;
(3):5-12. Ukrainian.

25. Assari S. Veterans and risk of heart disease in the United States:
a cohort with 20 years of follow up. Int J Prev Med. 2014;5(6):
703-709.

26. Jawad M, Vamos EP, Najim M, Roberts B, Millett C. Impact of
armed conflict on cardiovascular disease risk: a systematic
review. Heart. 2019;105(18):1388-1394. doi: 10.1136/heartjnl-
2018-314459. doi: 10.1136/heartjnl-2018-314459.

Cmamms Haditiwna do pedakuii 02.09.2024

Received: 02.09.2024

(1) 326




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


