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TICUXOJIOTTYHUU CTPEC V JITEN, TIOCTPAXKIAJINX BII
BINMHU: CTPATUDIKAIIIA 3A IIIKAJIOIO PSM-25 TA IIJIOTHE
NOCIIIKEHHS ACOITIAIIIN 3 TIOJIMOP®I3ZMOM VAL164LA
TEHA SOD2

MerTa: oUiHWUTV piBEHb NCUXONOrIYHOTO CTPecy y fiTel, AKi 3a3Hanu Aii BiiHM Ta NPOXMBAIOTL Y PerioHax 3 pagioeko-
NOMiYHUM HABAHTAXKEHHAM, @ TAKOX BU3HAYUTKU MOXIMBI acouiauii 3 nonimopcizmom SOD2 (Vall6Ala, rs4880), Buko-
PUCTOBYIOYM KBApPTUIbHY CTpaTUikaLito fK niaxia fo iHTepnpeTauii wkanu PSM-25
Marepianu i meToam. Y nocnigKeHHi B3sanun yyacTb 42 auTUHM BikoM Big 10 go 17 pokiB, fKi NPOXKUBaOTb Yy perioHax
i3 pi3HMM piBHEM pafialiitHOro HaBaHTAXEHHA Ta 3a3HaNM BNAMBY BOEHHMX nofiit. [lcuxoemouinHMi CTaH OUiHIOBa-
1 33 AONOMOTOI0 WKaNKU ncuxonoriyHoro ctpecy PSM-25. [ins cTpatudikauii piBHs cTpecy 6yno BUKOPUCTAHO KBap-
TunbHUA nigxia: Q1 (Hu3bkuit), Q1-Q3 (npomixHuit) i Q3 (Bucokmit piBeHsb). 3paskn OHK pocnigxysanu ana BusB-
neHHa nonimopdiamy rs4880 reHa SOD2. CTaTUCTUYHMIA aHANi3 MPOBOAUIN 3 BUKOPUCTAHHAM HENApPaMETPUUYHUX Kpu-
TepiiB, @ TAKOX NOTICTUYHUX perpecinHmnx Mmopeneit.
Pe3ynbtatu. PiBeHb ncuxonoriyHoro ctpecy y BuGipui BapitoBas Bif 29 no 182 6anis, W0 BKa3ye Ha reTeporeHHicTb
iHAMBIAYaNnbHUX peakLiin. bnnsbko 26 % AiTel NPOAEMOHCTPYBANM 3HAYEHHS, WO NEPEBULLYIOTH YMOBHI KNiHiYHi no-
poru 3a wkanot PSM-25. KeaptunbHa ctpatudikauis fo3sonuna BUAIIUTW TPU MiIArPYnu 3 Pi3HOK BUPAKEHICTIO
cTpecy. AHani3 couiopemorpadiyHMx XapaKTePUCTUK BUSBMUB CTAaTUCTMUHO 3HAYYLLY acolialito MiX CTaTTio Ta piBHEM
cTpecy: AiBYaTa Manu BULi NOKa3HWKM NOPiBHAHO 3 xnonuamu (p = 0,041), Wo NiaTBEpLKEHO TaKOX y BGiHapHii
NOTiCTUYHI Mogeni. Xoya AiTv 3 TEpUTOPiii i3 MigBUIWEHUM paaiauilHuM HOHOM He Mann LOCTOBIPHO BULMX NOKa3-
HUKIB 33 HenapamMeTpUyHUMK TecTamu, perpeciiitHa Mofenb BUABUIA TEHLEHLI A0 MiABULLEHOrO PU3NKY BUCOKOTO
cTpecy B Ui rpyni (p=0,063). [eHeTUYHMI1 aHaNi3 3acBifYMB NOTEHLiiHY NpoTeKTUBHY ponb Ala-anens nonimopdismy
SOD2 (rs4880). Xoya x?-TecT He BUABWB AOCTOBIPHUX BiAMIHHOCTEN Y PO3NOAiNi reHoTUNiB MiX KBapTUNbHUMM rpyna-
MW, K GiHapHa, TaK i MOPAAKOBA NOriCTMYHA perpecis NPOAEMOHCTPYBANM y3rogKeHy TeHaeHUito: Hocii Val/Ala i
Ala/Ala reHOTMNIB Mann HUXKYY WMOBIPHICTb BUCOKOTO PiBHSA CTpecy NOpiBHAHO 3 pedepeHTHO rpynoto Val/Val.
BucHOBOK. Y fiiTeit, AKi 3a3Hanu Aii BiHK, CNOCTePiraeTbCs 3Ha4Ha BapiaTMBHICTb PiBHA NCUX0EMOLINHOTO CTpecy, Lo
CBiAUMTb NMPO reTeporeHHicTb iHAMBIAyanbHWUX peakuiit. KBaptunbHa ctpatudikauisa wkanu PSM-25 3abe3neuuna
eheKTUBHY afanTauilo Ao BiACYTHOCTI HOPMATWBIB AN AUTAYOT NoNMynAUii Ta LO3BONUIA BUOKPEMUTU KNiHIYHO 3Ha-
yywi nigrpynu 3a pisHem ctpecy. Yososiva cTaTh acoLitoBanacs 3 HUXYUM PIBHEM CTPECY, @ MPOXMUBAHHA B 30HAX i3
XPOHIYHUM papiauifnHumM OHOM — 3 TeHAEHUIEID A0 NiABULWEHOrO PU3MKY, WO CBIAYMTbL NPO BM/IMUB COLIOEKONOTYHMX
takTopiB. AcouiaTMBHMI aHani3 BKa3aB Ha MOXIWBY 3axucHy ponb Ala-anens reHa SOD2 (rs4880), Wwo nposBAA€ETbCA
y 3HWXEHHi pU3UKYy BUCOKOro cTpecy y Aiteit. Lis rinotesa notpeGye nofanblworo nifTBEpAXKeHHs Ha GiNbWuUX BU-
Oipkax.
KniouoBi cnoBa: aitn; ncuxoemoliHuii cTpec; BiltHa; PSM-25; pagialliiiHe HaBaHTaxeHHs; SOD2: nonimopdiam rs4880.
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PSYCHOLOGICAL STRESS IN CHILDREN AFFECTED BY WAR:
STRATIFICATION BY THE PSM-25 SCALE AND A PILOT STUDY
OF ASSOCIATIONS WITH THE VAL16ALA POLYMORPHISM

OF THE SOD2 GENE

Objective. To assess the level of psychological stress in children affected by war and living in regions with radioe-
cological burden, as well as to determine possible associations with the SOD2 polymorphism (Val16Ala, rs4880),
using quartile stratification as an approach to the interpretation of the PSM-25 scale.
Materials and methods. The study involved 42 children aged 10 to 17 years living in regions with different levels
of radiation exposure and affected by military events. The psychoemotional state was assessed using the PSM-25
psychological stress scale. A quartile approach was used to stratify the level of stress: Q1 (low), Q1-Q3 (intermedi-
ate) and Q3 (high). DNA samples were examined to detect the rs4880 polymorphism of the SOD2 gene. Statistical
analysis was performed using non-parametric criteria and logistic regression models.
Results. The level of psychological stress in the sample ranged from 29 to 182 points, indicating heterogeneity of
individual reactions. About 26 % of children demonstrated values exceeding the conditional clinical thresholds on
the PSM-25 scale. The quartile stratification allowed us to identify three subgroups with different stress severity.
Analysis of socio-demographic characteristics revealed a statistically significant association between gender and
stress levels: girls had higher scores than boys (p = 0.041), which was also confirmed in the binary logistic model.
Although children from areas with elevated radiation backgrounds did not score significantly higher on non-para-
metric tests, the regression model revealed a trend towards an increased risk of high stress in this group (p=0.063).
Genetic analysis showed a potential protective role of the Ala allele of the SOD2 polymorphism (rs4880). Although
the x2-test did not reveal significant differences in the distribution of genotypes between quartile groups, both
binary and ordinal logistic regression showed a consistent trend: carriers of Val/Ala and Ala/Ala genotypes had a
lower probability of high stress levels compared to the Val/Val reference group.
Conclusion. There is a significant variation in the level of psychoemotional stress in children exposed to war, which
indicates the heterogeneity of individual reactions. The quartile stratification of the PSM-25 scale provided an
effective adaptation to the lack of standards for the pediatric population and allowed to identify clinically signifi-
cant subgroups by stress level. Male gender was associated with a lower level of stress, and living in areas with
chronic radiation background was associated with a tendency to increased risk, indicating the influence of socio-
environmental factors. The association analysis indicated a possible protective role of the Ala allele of the SOD2
gene (rs4880), which is manifested in a reduction in the risk of high stress in children. This hypothesis requires fur-
ther confirmation in larger samples.
Key words: children; psychoemotional stress; war; PSM-25; radiation exposure; SODZ; rs4880 polymorphism.
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BCTYII INTRODUCTION

BoenHni koH(mikTH, couiasbHa aecTabimizaiisa Ta eko-  Military conflicts, social destabilisation and envi-
JIOTiUHI KaTacTpodm € (akTtopamu, IO CIPUIMHSIOTH ronmental disasters are factors that cause a pow-
MOTYXHE IIcMxoeMolliiine HaBaHTaxkeHHs [1—3]. [itu, erful psycho-emotional burden [1—3]. Children
SIKi TIepeOyBaroTh B YMOBaXx BiliHM, CTAHOBIISITL OCOOJMBO  in war are a particularly vulnerable category, as
Bpa3JIMBY KaTeropilo, OCKiJIbKM iXHs Mcuxika nepedyBae  their psyche is in the process of active develop-
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B CTaJlii aKTUBHOTO PO3BUTKY, a 3MaTHICTh 1O €MOLIIITHOI
caMoperyJisilii 1me He cgopmoBaHa MoOBHicTIO [4, 5].
XPpOHIYHUIA TICUXOJOTIYHUN CTpeC y AUTSYOMY Ta Mif-
JIITKOBOMY Billi aCOLIIOETHCS 3 MiIBUILEHUM PU3UKOM
PO3BUTKY TPUBOXHUX PO3JadiB, MOPYLIEHb CHY, HaB-
YaJIbHUX TPYIHOILIIB i aheKTUBHUX MOpyIIeHb [6—10].

VYV HewmonaBHboMy orisai Papakonstantinou 3i cmiB-
aBT. [11] HaromolIyeThCs, IO XPOHIUHUI CTpec y Iu-
TUHCTBI MOX€ MPU3BOIUTH 10 TPUBAIUX 3MiH Y PETYJISILIii
IeHiB, TMOB’SI3aHUX 3 OKCUIATMBHUM TI'OMEOCTa30M, IO
MiIBUIIYE WMOBIPHICTh (POPMYBAHHST TICMXOEMOLIiITHOL
JUCHYHKIIT HaBiTh 32 YMOB ITOMipHOTO 30BHIIITHBOTO
BIUIMBY. Y IIbOMY KOHTEKCTi OCOOIMBOI aKTyaIbHOCTI Ha-
OyBa€ BMBUYEHHS iHAMBiAYyaJabHOI BPa3JIMBOCTI 1O CTPECY,
30KpeMa 3 ypaxyBaHHSIM T€HETMYHMX YMHHUKIB. Cepen
HUX ocoOnmBy yBary npubeprae Vall6Ala (rs4880) mosti-
MopdizMm reHa SODZ2, o BU3HaYa€ eeKTUBHICTb MiTO-
XOHJIpiaJIbHOr0 aHTMOKCUIAHTHOTO 3axucty [12, 13].

V¥ nocmimxenni da Cruz 3i cmiBaBT. [14] BcTaHOBIICHO,
10 Hocii reHotumry Val/Val MaroTh MigBUILIEHU PU3UK
PO3BUTKY AEINPECHBHUX CUMIITOMIB i Cy0’€KTUBHOTO
MCHUXOJIOTIYHOTO CTpeCy MOPiBHSIHO 3 HOcisIMU Ala-ane-
JIsl. ABTOpU MMPUMYCKAIOTh, 1110 TeHETUYHO 00YMOBJICHU
JucOasaHC CyINepoKCUAY MOXE BimirpaBaTH KIIIOYOBY
poJib y GOpMyBaHHi IMTCUXOEMOLIITHOT BPa3JIMBOCTi.

ITligTBepaAKeHHSIM LIi€l TiMOTe3U € TaKOX pe3yJibTaTu
JocaigkeHHs: Wigner 3i criBaBT. [15], B IKOMy BUSIBJIe-
HO acoljallito Mixk reHotunom Val/Val i migBuieHUM
PUM3UKOM Jerpecii, a TaKOX 3HUKEHHSIM aHTUOKCHIA-
HTHOTO 3axucTy. Po6ora Salminen 3i ciBaBT. [16] mpo-
JeMOHCTpyBaJa, 1o TmojiMmopdizM rs4880 acoilifoeTbCcs
3 MOPYILICHHSAM IIiJIiCHOCTI 0iJloi peYoBMHU MO3KY Ta
3HVDKEHHSIM KOTHITMBHOI (DYHKIIi1, 11O Y3TOJKYETHCS 3
TiITOTE3010 PO YyY4aCTh OKCUIATUBHOIO CTPECY B HEMPO-
MCUXOJIOTIYHUX 3MiHaX. Y HOCIiB reHoTuiy Val/Val cmmo-
cTepirajocsl 3MeHIIIeHHsI 00’eMy TiloKamIla Ta iHIIMX
CTPYKTYP, YYTJIMBUX A0 CTPECY.

Oxkpim OioJioriyHMX MapKepiB, Ha AUHAMIKy CTpPeCco-
BUX peakliiii 3HaYHO BILUIMBAE U COLIIOKYJBTYpPHE TJIO, a
camMe MpOXMBAHHS Ha PalioaKTUBHO 3a0PYTHEHUX Te-
putopisx. Xoya IIi TepuTopil odiliiHO BU3HAHI TIPU-
JaTHUMM [JisI TPOXWBAaHHSI, HASABHICTb €KOJIOTiUHO
OMnocepeaKOBaHUX CTPECOPiB, BKJIIOYHO 3 XPOHIYHOIO
TPUBOXHICTIO 1100 CTaHy 3J0POB’sl, 00MEXXEeHUM J10C-
TYIOM A0 MEAWYHUX MOCIAYT abo CTUrMaTU3alli€0, MO-
XKyTb (popMyBaTu (DOHOBUI PiBEHb CTPECY, HE3AIEXKHUIA
Bi BoeHHOI1 cutyariii [17, 18].

VY noenHaHHi 3 BOEHHUM JOCBIIOM 1ie¢ CTBOPIOE YHi-
KaJlbHY CUTYallil0 HaKJaJeHUX CTPECOTeHHUX BILJIUBIB,
110 MOXYTh MO-Pi3HOMY peajli3oByBaTUCh 3aJIEXKHO Bill
IHAWUBiAyaJbHOI Oi0JOriYHOI BpPa3lIMBOCTI — 30KpeMa,
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ment and their ability to emotional self-regulation
is not yet fully formed [4, 5]. Chronic psychologi-
cal stress in childhood and adolescence is associ-
ated with an increased risk of developing anxiety
disorders, sleep disorders, learning difficulties and
mood disorders [6—10].

A recent review by Papakonstantinou et al. [11]
notes that chronic stress in childhood can lead to
long-term changes in the regulation of genes relat-
ed to oxidative homeostasis, which increases the
likelihood of psychoemotional dysfunction even
under conditions of moderate external exposure. In
this context, the study of individual vulnerability to
stress, in particular, taking into account genetic
factors, is of particular relevance. Among them, the
Vall6Ala (rs4880) polymorphism of the SOD2
gene, which determines the effectiveness of mito-
chondrial antioxidant defence, attracts special
attention [12, 13].

The study by da Cruz et al. [14] found that carri-
ers of the Val/Val genotype have an increased risk of
developing depressive symptoms and subjective
psychological stress compared to carriers of the Ala
allele. The authors suggest that genetically deter-
mined superoxide imbalance may play a key role in
the formation of psychoemotional vulnerability.

This hypothesis is also supported by the results of
the study by Wigner et al. [15], which found an as-
sociation between the Val/Val genotype and an in-
creased risk of depression, as well as a decrease in an-
tioxidant defence. The work of Salminen et al. [16]
demonstrated that the rs4880 polymorphism is
associated with impaired white matter integrity and
cognitive decline, which is consistent with the
hypothesis that oxidative stress is involved in neu-
ropsychological changes. Carriers of the Val/Val
genotype showed a decrease in the volume of the
hippocampus and other stress-sensitive structures.

In addition to biological markers, the dynamics
of stress reactions are significantly influenced by
the socio-cultural background, namely living in
radioactively contaminated areas. Although these
territories are officially recognised as habitable, the
presence of environmentally mediated stressors,
including chronic health anxiety, limited access to
healthcare services, or stigmatisation, can form a
background level of stress independent of the mili-
tary situation [17, 18].

Combined with military experience, this creates a
unique situation of superimposed stressors that can
be manifested in different ways depending on indi-
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3yMOBJIeHOI nosiMopdizmMoM reHa SODZ2. 3 ornsiay Ha
MYJIBTU(DAKTOPHY MPUPOIY IUCTPECY, 10 BKIIOUAE SIK
eK30TeHHi (BilfHa, eKOJIOoTisI), TaK i €HJOTeHHi (TeHe-
TUYHi) YMHHUKU, aKTyaJbHUM € 3aCTOCYBaHHS €MITi-
PUYHUX CTpaTUdiKallifHUX MoAeael ISl OLliHKMU TICH-
xoeMoliiiiHoro ctany [19, 20].

META

Takum 4yMHOM, AaHe JOCTiIXKEeHHSI Ma€ Ha METi OLIHUTHU
piBEHb MCUXOJIOTIYHOTO CTPECy y MiTel, SKi 3a3HalIM Jil
BilfHM Ta MPOXMBAIOTh y perioHax 3 paaioeKoJOTiYHUM
HaBaHTaXK€HHSM, a TaKOX BU3HAYUTU MOXJIMBI aco-
wianii 3 noaiMopdizmom SOD2 (VallbAla, rs4880), Bu-
KOPMCTOBYIOUM KBapTWIbHY CTpaTUdiKalito SK ITiaxif
o inTeprpeTatii mkamn PSM-25.

MATEPIAJIN TA METOJIHU

sl OLiHKM TICMXOJIOTIYHOTO CTpecy, ITOB’SI3aHOTO i3
BIUTMBOM HETaTMBHUX YMHHMKIB Yy II€piol BOEHHOIO CTa-
Hy, Oysa BUKopucTaHa mkana Jlemiopa—Tecbe—DiutioH
(PSM-25). LI MmeToauka € ICUXOAiarHOCTUYHUM iHCTPY-
MEHTOM, IO IO3BOJISIE OLIHUTU iHTEHCUBHICTh IICHUXO-
JIOTIYHOTO HaMpy>KeHHsI 3a JOMOMOIOKX CAMOOLIHKU Y
¢dopmari ankeryBanHs. lllkama ckimamaetbes 3 25
MYHKTIB, KOXXEH 3 SIKUX OLIIHIOEThCS 3a 8-0aJIbHOIO CUCTe-
moto. ITincyMKoBuMii Oan BigoOpaxkae 3arajibHUiA piBeHb
CTpecy: YMM BUILIMK 0Oayl, TUM OiNbIIMIA piBEeHb MCUXO-
JIOTIYHOTO Hamnpy:KeHHs. Bax1Bo 3a3HaUNTH, 1110 HA Ch-
OrO/IHi He iCHye YHi(iKOoBaHUX Ta BaJliIOBaHWX HOpMa-
TUBIB 1Kaau PSM-25 mig nutgyoi momysiii B YKpaiHi,
a TakoxX Opakye OAOCTOBIPHMX CTaHAAPTIB IJIs1 JiTeil B
IHIIMX €BpoOIeiicbKNX KpaiHax. HasgBhi myOsikaliii 3me-
OiIBIIOrO CTOCYIOThCSI TOpociaux BuOipok [21] i He Mo-
KYTh OyTU KOPEKTHO 3aCTOCOBAHI B MeaiaTpUYHOMY KOH-
TeKCTi. ToMy METOI0JIONIYHO OOIPYHTOBAHUM PillLIEHHSIM,
110 3abe3neuye aganTuBHY Kiacudikaiilo piBHIB CTpecy
CTOCOBHO caMoi BUOipKH, 0€3 MOTpedu B €eK30TEHHUX I10-
pOroBMX 3HAYCHHSIX € BUKOPHUCTAHHS KBapTWIHLHOTO
nominy. Jrs crpatudikariii piBHSI TICMXOJIOTiYHOTO Hall-
PYXEHHS cepell 00CTEXKEHUX JIiTeit Oy 3ailiCHeHO MOIiJ
BUOIpKM Ha TPpU KBAPTWIbHI TPy 3aJ€XKHO Bif MiACYyM-
KOBHX OautiB 3a mkajgoro PSM—25. Takuii niaxin 103Bo-
JINB BUOKPEMUTH TIATPYITM 3 YMOBHO HM3BKUM (< Q1),
ymoBHO cepenHiM (Q1—Q3) Ta ymoBHO BucokuM (> Q3)
piBHEM CTpecy, a TaKoX imeHTU(IKyBaTh AiTeil 3 Kpaii-
HIMM 3HAYEHHSIMU IIOKA3HUKIB — TOOTO MOTEHLIHO
HaOiIbLI Bpa3IUuBUX A0 MCUXOEMOLIMHNX HaBaHTAXKEHb
(BepxHili KBApTUJIb) Ta TUX, XTO BUSIBJISIE MiHIMaJIbHi TIpO-
SIBU CTpecy (HVDKHIM KBapTwib). Lle 0co0mMBO TOLIIBHO B
YMOBaX MaJjloi Ta KJIiHIYHO reTeporeHHoi BUOipKu, 1e Ha-
SIBHICTb YHiBepCaJbHUX HOPM a00 30BHIILIHIX 11IKaJI HE 3a-

vidual biological vulnerability, in particular, due to
the SOD2 gene polymorphism. Given the multifac-
torial nature of distress, which includes both exoge-
nous (war, ecology) and endogenous (genetic) fac-
tors, it is important to use empirical stratification
models to assess psychoemotional state [19, 20].

OBJECTIVE

Thus, the present study aims to assess the level of
psychological stress in children exposed to war and
living in regions with radioecological burden, as
well as to determine possible associations with the
SOD2 polymorphism (Vall6Ala, rs4880), using
quartile stratification as an approach to the inter-
pretation of the PSM-25 scale.

MATERIALS AND METHODS

The Lemur-Tessier-Fillion scale (PSM-25) was
used to assess psychological stress associated with
the impact of negative factors during martial law.
This methodology is a psychodiagnostic tool that
allows assessing the intensity of psychological stress
through self-assessment in the form of a question-
naire. The scale consists of 25 items, each of which
is scored on an 8-point system. The final score
reflects the overall level of stress: the higher the
score, the higher the level of psychological stress. It
is important to note that there are currently no uni-
fied and validated standards for the PSM-25 scale
for the pediatric population in Ukraine, and there is
a lack of reliable standards for children in other
European countries. The available publications are
mostly related to adult samples [21] and cannot be
correctly applied in the paediatric context. In this
regard, a methodologically sound solution that pro-
vides an adaptive classification of stress levels rela-
tive to the sample itself, without the need for exoge-
nous thresholds, is the use of quartile division. In
order to stratify the level of psychological stress
among the surveyed children, the sample was divid-
ed into three quartile groups depending on the final
scores on the PSM-25 scale. This approach made it
possible to identify subgroups with conditionally
low (< Ql), conditionally medium (Q1—Q3) and
conditionally high (> Q3) levels of stress, as well as
to identify children with extreme values of indica-
tors — that is, those potentially most vulnerable to
psychoemotional stress (upper quartile) and those
who show minimal manifestations of stress (lower
quartile). This is especially useful in small and clin-
ically heterogeneous samples, where the presence of
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0esnevye JOCTaTHBOI MiarHOCTUYHOI YyTIMBOCTI. Kpim
TOr0, KBapTUJbHa cTpaTUdikallisl € iHpOPMAaTUBHOIO IS
BUSIBIICHHSI HEIHIMHMUX a00 MOPOTOBUX c¢(PEKTIiB TMpHu
aHami3i 3B’SI3KiB MiXX piBHEM cCTpecy Ta OiOJOTiYHUMM
(3oKkpema, TeHeTMYHMMM) JeTepMiHAaHTaMM, IO CTajo
OCHOBOIO JIJIs1 TPOBEICHUS aCOLIIaTUBHUX aHATi3iB.

MonekynsipHO-TeHEeTUYHE AOCiIKEeHHsI nepeadadyallo
BuaiieHHs reHoMHoi JIHK i3 11iJIbHOI BEHO3HOI KPOBi 3a
JorioMoroto KomepiiiHoro Habopy Quick-DNA Mini-
prep Plus Kit (Zymo Research, CIIIA) BiamoBigHO 10
OpPOTOKOJIy BUPOOHMKA. [€HOTUIYBaHHS OJHOHYKJIEO-
TuaHOrO rojiMopdismy rs4880 (c.47T>C, Vall6Ala) rena
SOD?2 3niiicHIOBaIM METOAOM MOJIiMEPa3HOI JaHIIOTOBOT
peaxilii 3 HaCTyMHUM pecTpuKLiiHuM aHafiizom (PCR-
RFLP). Ammmigikaiiifo iboBOi JiJITHKY TTPOBOAVIIHN i3
3actocyBaHHSIM DreamTaq Green PCR Master Mix
(Thermo Scientific, CIIIA) Ta 0JirOHYKJICOTHIHUX
npaiimepiB (cuHTe3 — Metabion, HimeuunHa) 3i crie-
mudivanmu nocaigosHocTamu: SOD2 F (forward): 5°-
ACCAGCAGGCAGCTGGCGCCGG-37; 50D2 R (re-
verse): 5’-GCGTTGATGTGAGGTTCCAG-3’. Iloui-
Mepas3Hy JIAHIIOTOBY peakilito BUKOHYBaIu B TEPMOLIUK-
nepi FlexCycler BU (Analytik Jena, Himeuunna) 3a Takum
TeMIlepaTypHUM pexxumoM: 95 °C — 5 xB (mmoyaTkoBa je-
Hatypais), 35 uuknis: 95 °C —30¢,60°C—30¢, 72°C —
30 ¢ (ammutigpikartist), 72 °C — 5 xB (piHambHA eoHTAallis).
AwmrutiikoBaHM (pparMeHT JOBXMHOIO 173 map HYKJIeo-
TUIIB MiAgaBaIyd PECTPUKUIMHOMY TiIpOJi3y i3 3acTocy-
BaHHSIM (pepmeHTy BsuRI (izommmzomep Haelll) (Thermo
Scientific, CILIA) ipu Temriepatypi 37 °C mpotsirom 12 ro-
IuH. Po3nineHHs pecTpUKIiHHNIX (DparMeHTiB ITPOBOIVITN
enekTpodoperndyHo y 3 % arapozHomy reni (Cleaver
Scientific, Benuka bpuTaHisi) 3 moJaBaHHAM €THUilO
Opominy Ta Mapkepa mosekyJisipHoi Baru GeneRuler 50 bp
DNA Ladder (Thermo Scientific, CILIA). Bizyamizaiito
3MiACHIOBAIM, BUKOPHCTOBYIOUM TIeJIb-TOKYMEHTaTop i3
nporpaMHuUM 3abe3nedyeHHsM Vitran (Cleaver Scientific,
Benuka bpuranis).

IHTepripeTalliss reHOTUMIB 3AiliCHIOBaIacs Ha MiACTaBi
BUSIBJIEHUX (DParMeHTIB BilIMOBIAHOI JOBXWHU 3TiAHO 3
Tabauiero 1.

Taoauuya 1

universal norms or external scales does not provide
sufficient diagnostic sensitivity. In addition, quartile
stratification is informative for identifying nonlinear
or threshold effects in analysing the relationship
between stress levels and biological (in particular,
genetic) determinants, which has become the basis
for association analyses.

The molecular genetic study involved the isola-
tion of genomic DNA from whole venous blood
using a commercial Quick-DNA Miniprep Plus
Kit (Zymo Research, USA) according to the man-
ufacturer’s protocol. Genotyping of the single
nucleotide polymorphism rs4880 (c.47T>C,
Vall6Ala) of the SOD2 gene was performed by
polymerase chain reaction followed by restriction
analysis (PCR-RFLP). Amplification of the target
region was performed using DreamTaq Green
PCR Master Mix (Thermo Scientific, USA) and
oligonucleotide primers (synthesis — Metabion,
Germany) with specific sequences: SOD2 _F (for-
ward): 5’-ACCAGCAGGCAGCTGGCGCCG-
G-3’; SOD2 R (reverse): 5S’-GCGTTGATGT-
GAGGTTCCAG-3’. The polymerase chain reac-
tion was performed in a FlexCycler BU (Analytik
Jena, Germany) under the following temperature
conditions: 95 °C — 5 min (initial denaturation),
35 cycles: 95°C — 305, 60°C —30s,72°C—30s
(amplification), 72 °C — 5 min (final elongation).
The amplified fragment of 173 base pairs was sub-
jected to restriction hydrolysis using the enzyme
BsuRI (Haelll isochisomer) (Thermo Scientific,
USA) at 37 °C for 12 hours. Restriction fragments
were separated electrophoretically in a 3 % agarose
gel (Cleaver Scientific, UK) with ethidium bro-
mide and GeneRuler 50 bp DNA Ladder molecu-
lar weight marker (Thermo Scientific, USA). Vi-
sualisation was performed using a gel documenter
with Vitran software (Cleaver Scientific, UK).

Genotypes were interpreted based on the detect-
ed fragments of the appropriate length according
to Table 1.

Po3mipu pecTpukuiitHux hparmeHTiB 3anexHo Bif reHotuny rs4880 (S0D2)

Table 1
Restriction fragment sizes by rs4880 (S0D2) genotype

FeHotun / Genotype (rs4880)

Xapakrep pectpukuji / Restriction pattern

®parmentn (n.H.) / Fragments (b.p.)

Val/Val noBHa pecTpukuis / complete digestion
Val/Ala YacTkoBa pecTpukuia / partial digestion
Ala/Ala

122 + 51
173 + 122 + 51

BICYTHICTb pecTpukLii / no digestion 173

(1) 356
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s 30MpaHHS Ta KOAYBaHHSI JaHUX BUKOPUCTOBYBA-
JIN eJIeKTpoHHI Tabiumi Microsoft Excel. Ctatuctuuny
00pOOKY NPOBOAMIN 3a JAOIOMOTOK IIPOTPAMHOrO Ia-
Keta Statistica for Windows, Bepcig 10.0 (StatSoft Inc.,
Tanca, Oknaxoma, CIIA). Yci gaHi momepeaHbo Iie-
PeBipsIM Ha HASIBHICTH IIPOIYIIEHUX 3HAaYyeHb, ITOMU-
JIOK BBEICHHS Ta eKCTpeMallbHUX ITOKAa3HUKiB. Po3momin
cTpecoBMX 0OalliB 3a mKkanow PSM-25 ouiHoBauu 1us-
XOM MOOYIOBM TiCTOrpaM, po3paxyHKYy acHUMeTpii, eKc-
ecy Ta npoxomxkeHHs Tecty [lanipo—VYinka. ¥ 3B’43Ky
3 BUSIBJICHOIO aCUMETPI€I0 JaHUX, Y ITOJAIbIIOMY 3aCTO-
COBYBaJIM HeMapaMeTpUUHi CTATUCTUYHI METOIU.

PiBeHb mcHXOJOTiUHOrO CTpecy cTpaTUdikyBaau 3a
KBapTUJILHUM MPUHLMIIOM: 3HaYeHHs < 67,3 6ana (Q1)
pO3IJIsigany SIK YMOBHO HM3bKHUI piB€Hb, 3HAUYCHHS B
Mexax 67,4—122,7 6ana (mixk Q1 i Q3) — IK TpOMiKHUI1
piBeHb, a 3HaUeHH: > 122,8 6ana (Q3) — 1K yMOBHO BU-
COKUI1 piBeHb cTpecy. Takuii miaxia 103BOJUB aJarTUB-
HO Kiacu(piKyBaTH TICMXOEMOLIMHUI cTaH 3a BiICyT-
HOCTi HOPMATUBIB [IJIs OUTSYOL TIOMYJSILii B yMOBax
BOEHHOTO Yacy.

JU1st onucoBoOi CTaTUCTUKU KiIbKICHMX 3MiHHMX O0-
YHCIIIOBAJIA CEPEIHE 3HAYCHHS, CTAHIAPTHE BiIXWICH-
HsI, MeIiaHy, MiXKKBapTWUIbHUM diarma3oH, MiHiMaJIbHi Ta
MakcHUMasbHi 3HaueHHs. KareropiaibHi 3MiHHI Tpesc-
TaBJEHO Y BUIJISIAI aOCOMIOTHUX YacCTOT i BiACOTKIB. Jluist
nepeBipKU BiAMOBIIHOCTI PO3MOAiAY F€HOTUIIIB PiBHO-
Basi [apni—BaitHOepra BUKOpUCTOBYBaIU 2-KpUTEPIid,
TMOPiBHIOIOUM CITOCTEPEXXYBaHi Ta O4iKyBaHi YaCTOTH.

M ananizy 3B’13ky Mixk reHotunom SODZ2 (rs4880) Ta
piBHEM CTpecy 3aCTOCOBYBaJIU KijibKa MiaxodiB. PiBHi cTpe-
CY B TPHOX TEHOTUITHUX IPyMax MOPiBHIOBAIM 3a JOIIOMO-
roto H-tecty Kpackena—Yostica, a y 1Box rpyrnax — 3a J10-
nomoroto U-kputepiro MaHHa—YiTHi. 3 METOO BUBYEHHSI
acolniamii Mixx KpaitHiMu piBHIMU cTpecy (Q1 mpotu Q3)
Ta FeHOTUIIOM BUKOPUCTOBYBAJIM OiHAPHY JIOTICTUYHY per-
peciio 3 po3paxyHKOM BiTHOIIEHHS IIAHCIB, 95 % noBipumnx
iHTepBaJiB i 3HaYeHHS p. JJI1 KOMIUIEKCHOI OLIiIHKY Mepe-
XOIy MiXX PiBHSIMU CTpecy (HU3BbKUiA, TIPOMIXKHMI, BIUCO-
KMIi) 3aCTOCOBYBAJIM TOPSIAKOBY JIOTICTUYHY pPErpeciio
(ordinal logistic regression), 1110 J03BOJIMJIa 30€PErTH MOBHY
BUOIpKY Ta BUSIBUTH Y3roIKeHi TeHAeHILIil. PiBeHb cTaTuc-
TAYHOI 3HAUyIIOCTi mpuiimManu 3a p < 0,05.

HocnimxkeHHss OyJIo cXBaJleHO KOMITETOM MEIUYHOI
etuku HHIIPMTI'O (ITporokoa Ne 4 Bim 21.04.2023 p.).
B upoMy mociinkeHHi BUKOPUCTOBYBAIM AaHi, sSIKi Ha-
JaBaMch 0e3 Oyob-sIKOro igeHTHUdikatopa abo rpynu
iTeHTH((}IiKaTOPiB, 110 JO3BOJJSIN BeprUpiKyBaTh (Pizuy-
HY oco0y 3a ocobucrtolo iH¢opmalli€lo. YUacTb y J10-
cligKeHHi Oyna jgoOposinbHOW0. Ilepen moyaTkom
JOCHiIKEeHHs BCi ydaCHUKM Oyu moiH(GOpMOBaHi Mpo

Microsoft Excel spreadsheets were used for data
collection and coding. Statistical processing was
performed using Statistica for Windows, version 10.0
(StatSoft Inc., Tulsa, Oklahoma, USA). All data
were pre-checked for missing values, input errors,
and extreme values. The distribution of stress scores
on the PSM-25 scale was assessed by constructing
histograms, calculating skewness, kurtosis, and
passing the Shapiro-Wilk test. Due to the identified
asymmetry of the data, non-parametric statistical
methods were used in the following.

The level of psychological stress was stratified
according to the quartile principle: a value < 67.3
points (Q1) was considered a conditionally low
level, a value in the range of 67.4-122.7 points
(between QI and Q3) was considered an interme-
diate level, and a value > 122.8 points (Q3) was
considered a conditionally high level of stress. This
approach made it possible to adaptively classify the
psycho-emotional state in the absence of standards
for the child population in wartime.

For descriptive statistics of quantitative variables,
the mean, standard deviation, median, interquartile
range, minimum and maximum values were calcu-
lated. Categorical variables are presented as absolute
frequencies and percentages. The 2 test was used to
test whether the distribution of genotypes was con-
sistent with the Hardy—Weinberg equilibrium by
comparing the observed and expected frequencies.

Several approaches were used to analyse the rela-
tionship between the SOD2 (rs4880) genotype and
stress levels. Stress levels in the three genotypic
groups were compared using the Kruskal—Wallis H-
test, and in two groups using the Mann—Whitney
U-test. To study the association between extreme
stress levels (Q1 vs. Q3) and genotype, binary logis-
tic regression was used to calculate odds ratios, 95 %
confidence intervals (CI), and p values. For a com-
prehensive assessment of the transition between
stress levels (low, intermediate, high), ordinal logis-
tic regression was used to maintain a complete sam-
ple and identify consistent trends. The level of sta-
tistical significance was taken as p < 0.05.

The study was approved by the Medical Ethics
Committee of the NRCRMHO (Protocol No. 4 of
21.04.2023). This study used data that were pro-
vided without any identifier or group of identifiers
that allowed verification of an individual by per-
sonal information. Participation in the study was
voluntary. Prior to the study, all participants were
informed about the objectives and methods of the
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1IiJTi Ta METOM JOCIIKEHHS Ta HaJaJIu IACbMOBY 3TOY
Ha Moro MpoBeAeHHS, 1151 0cid Mosoaie 14 pokiB, Kpim
3rogy yJacHHMKIB, OyJI0 OTpMMaHO 3romy OaTbKiB /
OITiKYHiB. Yci nipolieaypy TTpOBOAWIN 3TiTHO 3 TPUHII-
naMyd MiHIMaJbHOTO PU3UKY Ta CTaHAAPTIB iHCTHU-
TYLiMHOTO KOMITETy 3 MEAMYHOI eTHUKU, a TaKOX
Ienncincekoi meknapamii 1975 poky, meperjssHyToi B
2008 porii.

PE3VIJIBTATU

VY nocnimKeHHi B3sIU ydacThb 42 AUTUHU BikoM Bin 10 1o
17 pokiB (cepenHiit Bik — 13,4 poky). Cepen HUX OyJ0
22 niBunaky (52,4 %) Ta 20 xnonuis (47,6 %), 1mo 3a-
Oe3reuye BiTHOCHO 30aJlaHCOBaHE TeHAEPHE MPEICTaB-
JICHHSI.

3a yMoBamMu IpoxkuBaHHs, 18 miteit (42,9 %) melka-
IOTh Ha TEPUTOPIisX, SIKi KIACU(IKyIOThCI SIK palioak-
TMBHO 3a0pyAaHeHi BHacigok aBapii Ha HAEC, Toni gk
24 nutunn (57,1 %) npoxXUBaIOTh y peTioHax, 110 He Ma-
I0Tb MiABMUIIIEHOTO paaialliiiHOro (hoHy.

Ili xapakTepuCTHUKHM CBimyaTh TMPO TE€TEPOTEHHICTh
BUOIpKM $SIK 32 0i0JOTMYHMMM, TaK i 32 COLIIOEKOJIOTiYHU -
MU KPUTEPisIMU, 11O AO3BOJISIE OiJbll IMOBHOLIIHHO
JOCIiAUTU BIUIMB KOMOiHOBaHMX (PAKTOPiB Ha TICUXOE-
MOLIIHUN CTaH IiTeN.

AHai3z oTpuMaHMX pe3yJbTaTiB BUSBUB IIMPOKUMA
JiaIta3oH 3HaYeHb 3a 1Kajaow PSM-25 — Big 29 no 182
0ajiiB, 110 CBITYUTHL TPO CYTTEBY BapiaTUBHICTh PiBHS
cTpecy cepen obctexeHux niteit. CepeaHe 3HAYEHHS
craHoBwio (96,7 £ 37,7) 6ana, a meaiana — 102,5 Gaia,
110 CBIZYUTH PO aCUMETPil0 PO3IIOILIY.

Ha rpadiky posmnomiiy BUAHO, 1110 3HaYHa KiJIbKICTh
NliTel TEMOHCTPYIOTh BUCOKI TTOKa3HUKU CTPECY, TOMi SIK
HaA3BUYAHO HU3bKi 3HAYEHHS — MOOAMHOKI (puc. 1). Ta-
Ka acMMeTpisl € TUIIOBOIO 1JIS1 [ICUXOCOLIIOJIOTIYHMX 3MiH-
HHX, 0COOJIMBO 32 YMOB I'OCTPOI a00 XpOHIUHOI il cTpeco-
TeHHMX (haKTOPiB, TAKUX SIK BOEHHUI KOHMIIKT [22—24].

IToniGHMiT xapakTep po3Moaiay Moxe OyTHU 3yMOBIIE-
HUI KOMIUIEKCOM YMHHMKIB: HEPiBHOMIpHUM BILJIMBOM
TpaBMaTUYHUX MOiil (eBaKyallisl, BTpaTa A0MYy, 0e3I10-
CepeHiil KOHTAKT 3 BilfHOI0); iIHAMBINyaIbHUMHU BiIMiH-
HOCTSIMM Y TICUXOJIOTiYHIi YyTJIMBOCTI Ta KOMiHI-CTpa-
TEeTisIX; piBHEM COLIiaJIbHOI MiATPUMKMU, SIKY OTPUMYBaJIU
JIiTU B yMOBaX KpU3H.

HasBHa BinMiHHICTb MiX cepeaHiM i MediaHHUM 3HaUeH-
HSIM, a TaKoxX (hopMa KpMBOI, 11O BiIPi3HSIETbCS Bil HOP-
MaJIbHOTO PO3IOAily, OOIPYHTOBYIOTH BUOIp Herapamer-
PUYHUX CTATUCTUYHUX METOMIB TS IOAAJIBIIOTO aHai3Yy.

st mepeBipKy TimoTe3u 1040 BIUIMBY CTaTi Ta MiCls
MPOXWBAaHHS Ha PIiBeHb IICHXOJIOTIYHOTO CTpecy OyjIo
3acTocoBaHo U-kputepiiit MaHHa— YiTHi.

(1) 358

study and provided written consent to its conduct;
for persons under 14 years of age, in addition to the
consent of the participants, the consent of their
parents/guardians was obtained. All procedures
were conducted in accordance with the principles
of minimal risk and the standards of the institu-
tional medical ethics committee, as well as the
1975 Declaration of Helsinki, revised in 2008.

RESULTS

The study involved 42 children aged 10 to 17 years
(mean age 13.4 years). Among them were 22 girls
(52.4 %) and 20 boys (47.6 %), which ensures a
relatively balanced gender representation.

In terms of living conditions, 18 children (42.9 %)
live in areas classified as radioactively contaminat-
ed as a result of the Chornobyl accident, while 24
children (57.1 %) live in regions without an elevat-
ed radiation background.

These characteristics indicate the heterogeneity
of the sample both by biological and socio-ecolog-
ical criteria, which allows us to more fully investi-
gate the impact of combined factors on the psy-
cho-emotional state of children.

The analysis of the results revealed a wide range
of values on the PSM-25 scale — from 29 to 182
points, which indicates a significant variation in
the level of stress among the surveyed children.
The average value was 96.7 + 37.7 points, and the
median was 102.5 points, which indicates an
asymmetry of the distribution.

The distribution graph shows that a significant
number of children demonstrate high levels of
stress, while extremely low values are rare (Fig. 1).
This asymmetry is typical for psychosocial variables,
especially in conditions of acute or chronic expo-
sure to stressors such as military conflict [22—24].

This distribution may be due to a number of fac-
tors: uneven impact of traumatic events (evacua-
tion, loss of home, direct contact with war); indi-
vidual differences in psychological sensitivity and
coping strategies; and the level of social support
children received during the crisis.

The difference between the mean and median
values, as well as the shape of the curve, which dif-
fers from the normal distribution, justify the
choice of non-parametric statistical methods for
further analysis.

The Mann-Whitney U-test was used to test the
hypothesis that gender and place of residence
influence the level of psychological stress.
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PucyHoK 1. Po3nopin 3HayeHb ncuxonoriyHoro crpecy 3a wkanoto PSM-25 cepep ob6cTexkeHux aiten (n = 42)

Figure 1. Distribution of psychological stress levels according to the PSM-25 scale among the examined chil-

dren (n = 42)

AHaJji3 BUSBUB CTaTUCTUYHO 3HAYYIIY BiIMiHHICTbH Y
PIBHSIX IICUXOJIOTIYHOTO CTPECY MiXK XJTOIMIISIMU Ta JiBya-
tamu (U = 301,5; p = 0,041). JliBuaTa Maau BUlLli ITOKa3-
HUKM 3a wmkKajiow PSM-25 (M = 109,2; SD = 37,4;
MmeniaHa = 109), mopiBHsHO 3 xyuonusamMu (M = 83,0;
SD = 33,8; meniana = 83), 110 MOXe CBiIUUTU IIPO
OifbIly €MOUIHY YYTJAMBICTh a00 HMXKYY CTPECOCTili-
KiCTh y BiIlIOBiAb Ha AeCcTabiNi3ytoui 30BHIIIHI YAHHU-
kM. Takox came y IiBYaT cIIOCTepirajacsi BUpaxkKeHa
npaBoOiYHA aCUMETPisd y pO3IMOiji 3HaYeHb, 3 MaKCH-
MyMOM 1o 182 GaJtiB, 1110 MiATBEPAKY€E HASIBHICTb ITil-
rpyIu 3 BUCOKUMMU iHAUBIAYaTbHUMU PiBHSIMU IUCTPE-
cy (puc. 2).

HaTtoMicTh aHasti3 BiIMiHHOCTEI 3a MiCLIeM IpPOXU-
BaHHS HE BUSIBUB CTATUCTUYHO 3HAUYIIOI Pi3HULII Y ITO-
Ka3HMKAaX MCUXOJIOTIYHOTO CTPECY MixX IiTbMU, SIKi IPO-
JKMBAIOTh HA TEPUTOPISIX 3 Pi3HUM pagialliiHUM (GOHOM
(U=192,5; p=0,559). ITonpu ue, MelIKaH1li 3a0pyaHe-
HUX TEPUTOPill TPOIEMOHCTPYBAIM ACIIO BUILI CepenHi
3Ha4YeHHs 3a mKanow PSM-25 (M = 99,8; SD = 43,6;
MeniaHa = 95,0) MOpIiBHSIHO 3 TUMH, XTO MEIIKAa€E B
YMOBHO uncTux perioHax (M = 94,3; SD = 33,4; menia-
Ha = 102,5). [Iupiuuii niarma3oH 3Ha4Y€Hb Ta MiABUILIECHE
CTaHJapTHe BiIXWJIEHHS B IPYMi 3 pafialiiiHo Hebiaro-
MOJMYYHUX TEPUTOPiii MOXYTh BKa3yBaTH Ha OiJIbIIY Te-
TEPOTreHHICTh y CIPUMHATTI CTPECOreHHMX YMHHUKIB Y
i migrpymi (puc. 3).

The analysis revealed a statistically significant
difference in the levels of psychological stress be-
tween boys and girls (U = 301.5, p = 0.041). Girls
had higher scores on the PSM-25 scale (M = 109.2,
SD = 37.4, median = 109) compared to boys
(M = 83.0, SD = 33.8, median = 83), which may
indicate greater emotional sensitivity or lower
stress resistance in response to destabilising exter-
nal factors. It was also girls who showed a pro-
nounced rightward asymmetry in the distribution
of values, with a maximum of 182 points, which
confirms the presence of a subgroup with high
individual levels of distress (Fig. 2).

In contrast, the analysis of differences by place
of residence did not reveal a statistically significant
difference in psychological stress between children
living in areas with different radiation backgrounds
(U =192.5, p = 0.559). Nevertheless, residents of
contaminated areas demonstrated slightly higher
mean values on the PSM-25 scale (M = 99.8,
SD = 43.6, median = 95.0) compared to those
living in conditionally clean regions (M = 94.3,
SD = 33.4, median = 102.5). The wider range of
values and increased standard deviation in the
group from radiation-disadvantaged areas may
indicate greater heterogeneity in the perception of
stressors in this subgroup (Fig. 3).
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Jlist BUSIBJICHHS KJIiHIYHO peJieBaHTHUX TeHAEHIIii Oy- To identify clinically relevant trends, we used

JIO 3aCTOCOBAaHO KBapTWIbHY cTpaTudikaliito, 1110 103-  quartile stratification, which allows us to identify
BOJISIE BUOKPEMWTH ITINTPYNU 3 pi3HOIO BUpaxkeHicTio  subgroups with different stress severity within the
CTpecy BcepearHi JOCTiKYBaHOT TTOITYJISIIIii. study population.

3 ooy Ha BiICYTHICTb CTaHIAPTU30BAaHUX HOpPMa- Given the absence of standardised norms for
TUBIB 1 iHTepnpeTauii mKagu PSM-25 y nutadiii mo-  interpreting the PSM-25 scale in the Ukrainian
nyJsuii YkpaiHu, 30KpemMa B yMOBax BOEHHOTO CTaHy, y  pediatric population, in particular under martial
IBOMY JOCIIIKeHHi 3acTocoBaHO eMmmmipuuHuit (kBap- law, this study used an empirical (quartile)
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TWIbHMUI) MiAXig Ao Kiaacudikailii piBHS MNCUXO-
JoriyHoro crpecy. Ha ocHoBi 25-ro (Q1 = 67,3 6ana)
ta 75-T0 (Q3 = 122,7 6ama) nepueHTUIiB 0yi10 cop-
MOBaHO TpHW IMArpynu: ymoBHO HM3bKHH (< Ql),
yMoBHoO cepenHiit (Q1—Q3) Ta yMoBHO BUCOKUI (> Q3)
piBEHb CTPECy B MexXaX KOHKpPETHOI BUOipKu. Xoua 1ii
TOPOTH € EMIIiPUYHUMU, BOHU I'PYHTYIOThCSI Ha peallb-
HOMY PO3MOAiT JaHUX Yy MeXaxX KOHKPETHOI BUOIpKU
Ta 3a0€3MeYyIoTh afallTUBHUM iHCTPYMEHT IJIsI BUSIB-
JIEHHSI THACpYN 3 MOTEHUiMHO IMiABUILEHUM pPiBHEM
MCUXOEMOLiAHOT Bpa3JIMBOCTi.

Jns mepeBipKM KJiHIYHOI peJieBAaHTHOCTI IIbOTO
MiIXoay MU TaKOX IpOoaHali3yBalu, CKiIbKW IiTE
MaloTh IMMOKAa3HUKMU, 1110 TTEPEBUIIYIOTh 3aralbHOMPUIA-
HATI eMImipyyHi moporu misa mkanu PSM. UYepe3s
BiICYTHICTh YHi(piKOBaHUX OUTSIUMX HOPMATHUBIB IJIs
PSM-25 mu iHTeprnpeTyBaiu piBHi CTpecy 3a BHYT-
pimHIMM KBapTUiIbHUMU MexXamu (Q1/Q3). V nammii
BUGIpLi: 26,2 % niteit Manu mokasHuku > 120 Gais,
16,7 % — > 130 6amniB, 9,5 % — > 140 Ganis.

Lli 3HayeHHs TOOpPEe Y3romMKyIOThCS i3 BEPXHIM KBap-
TUJEM, 110 MiATBEPIKYE: €MITipUYHO BCTAHOBJICHI
KBapTUJIbHI MeXi TO3BOJISIIOTh HamiltHO ineHTNdiKyBa-
TU Tpyly 3 HaWBUIIMM pPiBHEM CTPECOBOIO HaBaHTa-
>KeHHS. TakMM YMHOM, KBapTUJIbHA CTpaTU(iKallis BU-
KOHYE POJIb BHYTPIllIHHO BaJIiIOBAHOI CUCTEMMU BinOOpY
KJIIHIYHO peJieBaHTHOIO CTpecy, e(DEKTUBHOI 3a BilICYT-
HOCTI 3araJIbHUX HOPMATUBIB JUIST IUTSYNX TOITYISALIA.

Ipyna 3 HaitHKuMu TokasHuKamu (< Q1, < 67,3 6a-
Ja) BKmrouana 11 miteit (26,2 %), cepenniii 6an — 50,1 £
13,8. Lli 3HaueHHd € XapaKTepHUMU 1T YMOB BiTHOCHOL
CTabiIbHOCTI 200 BUCOKOI CTPECOCTIMKOCTI, 110 MOXKe
CBITUUTHU MPO €(hEeKTUBHI MEXaHi3MU CaMOPETYJISILIl.

Ipyna 3 mpoMizxknumu nokasHukamu (Q1—Q3, 67,4—
122,7 6ana) oxommia 20 miteit (47,6 %) i3 cepenHim
3HaueHHsIM (97,0 + 17,1) Gana. Xoya I1Ii MOKa3HUKU
(dopMaTbHO HE € KPUTWYHMMM, BOHM CBiZyaTh IIpO
MiIBUILIEHE TICUXOEMOILIiliHe HAIIpy>KEeHHSI, SIKEe MOXKE
MPOSIBIIATUCS Y BUTIISAAI (DYHKIIIOHAIBHUX EMOIIMHIX
peakuiii — TaKuUX sSIK 3pOCTaHHS TPUBOXKHOCTI, Apa-
TiBJIMBICTbh, TIOPYIIEHHSI CHY UM TPYIHOII 3 KOHIEHT-
pauieto. Bapto 3a3HauuTH, 1110 Y YACTUHU IiTeil B Wil
rpyIi 3Ha4eHHsT HaOaXKaaucs 10 a0 HaBiTh NepeBU-
LIyBaJIM YMOBHO KJIiHiUHY MexXy (> 120 6aiB), 1110 10-
JMaTKOBO BKa3y€ Ha MOTEHLINMHO BUCOKMUU piBEHb
€MOILIIMHOTO HaBaHTaXXEHHS.

Ipyna 3 HaiiBUImMM mmokasHukamu (> Q3, > 122,7
Oasa) Bkrovana e 11 mireii (26,2 %), cepenHiii 6an —
142,7 + 19,4. CepenHe 3Ha4eHHS B Liil Tpymi CKJaao
(142,7 £ 19,4) 6ana, 1110 CyTTEBO MEPEBUIILYE MOPOTOBI
3HaYeHHs, SKi B JiiTepaTypi iHOJI acouillTh i3

approach to classifying the level of psychological
stress. On the basis of the 25th (Q1 = 67.3 points)
and 75th (Q3 = 122.7 points) percentiles, three sub-
groups were formed: conditionally low (< Q1), con-
ditionally medium (Q1—Q3), and conditionally high
(> Q3) levels of stress within a particular sample.
Although these thresholds are empirical, they are
based on the actual distribution of data within a par-
ticular sample and provide an adaptive tool for iden-
tifying subgroups with potentially increased levels of
psychoemotional vulnerability.

To test the clinical relevance of this approach, we
also analysed how many children scored above the
generally accepted empirical thresholds for the
PSM. Due to the lack of unified child norms for the
PSM-25, we interpreted stress levels by the inner
quartile limits (Q1/Q3). In our sample: 26.2 % of
children had scores of >120 points, 16.7 % had scores
of >130 points, and 9.5 % had scores of >140 points.

These values correspond well with the upper quar-
tile, which confirms that the empirically established
quartile boundaries allow us to reliably identify the
group with the highest level of stress. Thus, quartile
stratification serves as an internally validated system
for selecting clinically relevant stress, effective in the
absence of general standards for paediatric popula-
tions.

The group with the lowest scores (< Q1, < 67.3
points) included 11 children (26.2 %), with a mean
score of 50.1 £ 13.8 points. These values are charac-
teristic of conditions of relative stability or high
stress resistance, which may indicate effective mech-
anisms of self-regulation.

The group with intermediate indicators (Q1—Q3,
67.4—122.7 points) included 20 children (47.6 %)
with an average score of 97.0 = 17.1 points.
Although these indicators are not formally critical,
they indicate increased psycho-emotional stress,
which can manifest itself in the form of functional
emotional reactions, such as increased anxiety;, irri-
tability, sleep disturbances, or difficulties with con-
centration. It is worth noting that some children in
this group had scores close to or even exceeding the
conventional clinical limit (> 120 points), which
further indicates a potentially high level of emotion-
al stress.

The group with the highest scores (> Q3, > 122.7
points) included 11 more children (26.2 %), with a
mean score of 142.7 £ 19.4 points. The mean value
in this group was 142.7 + 19.4 points, which signifi-
cantly exceeds the thresholds sometimes associated
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KJIiHIYHO 3HauymuMu ¢dopmamu nuctpecy. Lli mani Mo-
KyTh BKa3yBaTU Ha BUCOKY BPa3JIUBICTh J0 AECTPYKTUB-
HOTO BIUIMBY CTPECOIr€HHMX YUMHHMKIB, III0 BUMArae Io-
CMJIEHOTO TICUXOJIOTIYHOTO MOHITOPMHTY, a 3a TTIOTpeor —
LTbOBUX iHTEPBEHLIii1 TICUXOTEPareBTUYHOTO XapaKTepy.

Cnin 3a3HaunTH, 1o cepeass rpyna (Q1—Q3) Binoo-
paxkae BapiaTUBHICTb iHAMBIAyaTbHUX peaklliii Ha cTpec,
TOJi SIK TTOPiBHSIHHSI MiXK KpailHiM1 KBapTWISIMU 103BO-
JIsle BUSIBUTU (PAKTOPH, SIKi CYTTEBO MOAMDIKYIOTh pH-
31K Mepexoay 10 KJIiHIYHO 3HauYyLIuX (hopM aucTpecy. 3
orjsiay Ha e, OyJ10 mpoaHali30BaHO MOXJ/IMBI acoLialii
MiXX HaJIeXKHICTIO O HMKHBOTO 200 BEpXHBOTO KBAPTU-
JIs Ta couliogeMorpadiyHUMU i cCepeIOBUIIHUMU YMH-
HUKaMM, 30KpeMa CTaTTIO Ta MiCLieM MpPOXXMBaHHSI.

binapHa norictuyHa perpecisi, no0ymoBaHa Ha BUOipLIi
ngiteit i3 HU3bKUM (< Q1) Ta BucokuM (> Q3) piBHeM
cTpecy, BUSIBUJIA CTAaTUCTUYHO 3HAUYILIMA 3aXUMCHUM
eeKT 4YOJIOBIYOI CTaTi: XJIOMLi Majlu CYTTEBO HMXKYi
IIAaHCH BXOIWTHU OO IPYIU 3 BUCOKUM DPiBHEM CTpecy
(OR = 0,05; 95% CI: 0,01—0,89; p = 0,041). VY Toi1 xe
yac, MPOXWBAHHS B perioHax 3 MiABUIIEHUM pajia-
LiAHUM (DOHOM acOLiIOBAIOCS 3 MiIBUILEHUM PU3UKOM
Bucokoro crpecy (OR = 21,34; 95% CI: 0,84—539,34),
X0y4a pe3yJbTaT JIMIle HaOauKaBcs 10 CTaTUCTUYHOI 3Ha-
gymiocti (p = 0,063).

OTtpuMaHi JaHi MiATBEPIXYIOTh BAXKJIMBY POJIb CTaTi SIK
MOoIMQIKyI0OU0oro YMHHUKA TICMXOEMOIIIITHOI peaKTUB-
HOCTI y HiTeil, sKi 3a3Hanu fii BiiHU. BogHouac TeH-
NEHIIisT o acolialii MiX pamiallilHUM YWHHUKOM i
piBHEM CTpecy MOXKe CBiZ4UTHM Npo (HOHOBUI edeKT
XPOHIYHOI'O CepedOBUIIHOIO HaBaHTAXKEHHSI, SIKUI I10-
TEeHLIIHHO TMIiACUIIOE BPa3IMBICTb OO IECTPYKTUBHOTO
BIUIMBY TpaBMaTWYHMX Tofiil. Lli pe3ynsrat BapTo Bpa-
XOBYBaTW MpU TMOOYI0BI MoAeaei MCUXOJOTIYHOI Mia-
TPUMKM JIJIST UTSYMX TTOITYJISIIIN Y KPU30BUX YMOBAX.

Takum yMHOM, pe3yJbTaTh JOCIiIKEHHS CBig4aTh, 1110
TICUXOJIOTIYHUM CTpec y MiTei, SKi 3a3HAlOTh BILJIMBY
BOEHHUX TMOMiii Ta ITOTEHIIMHO TpaBMAaTUYHMX YMH-
HUKIB, Ma€ BUpaXEHUI, aje BOAHOYAC IeTePOreHHUI
XapakTep. 3acTOCyBaHHsI KBapTWJIbHOI cTpaTtudikariii
JIO3BOJIMJIO BUOKPEMUTHM KJIIHIYHO 3HAYYLIi MiATPYITH:
Big AiTeil 3 MiHiIMaTbHUMU OPOSIBAMU CTPECY 10 TUX, XTO
JEMOHCTPYE MOKa3HUKHU, SIKi IEepeBUILYIOTb YMOBHI
KJIiHIYHi TTOPOTY Ta MOXYThb CBiTYUTH TIPO AUCTPEC BU-
cokol iHTeHcuBHOCTI. Takmil migxin 3a0e3reynB agari-
TMBHY Kjiacu@ikallito piBHiB CTpecy BcepearHi BUOipKu
B YMOBaX BiJCYTHOCTiI HalliOHaJIbLHUX HOPMATUBIB IJIsI
JUTSYMX TOTYJISIIIIA.

PesynbraTi TaKOX 3aCBiTYMIIN, 1O AESIKi COLIOAeMOr-
padivHi Ta cepemoBHUILHI XapaKTePUCTUKNA MOXYTb MO-
IndikyBaTh pru3nK (POpMyBaHHS BUCOKOTO PiBHS TICH-
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with clinically significant forms of distress in the lit-
erature. These data may indicate a high vulnerabili-
ty to the destructive effects of stressors, which
requires enhanced psychological monitoring and, if
necessary, targeted psychotherapeutic interventions.

It should be noted that the middle group
(Q1—-Q3) reflects the variability of individual reac-
tions to stress, while a comparison between the
extreme quartiles allows us to identify factors that
significantly modify the risk of transition to clini-
cally significant forms of distress. With this in
mind, we analysed possible associations between
being in the lower or upper quartile and sociode-
mographic and environmental factors, including
gender and place of residence.

A binary logistic regression based on a sample of
children with low (< Q1) and high (> Q3) levels of
stress revealed a statistically significant protective
effect of male gender: boys were significantly less
likely to be in the high stress group (OR = 0.05;
95 % CI: 0.00—0.89; p = 0.041). At the same time,
living in regions with an increased radiation back-
ground was associated with an increased risk of
high stress (OR = 21.34; 95 % CI: 0.84—539.34),
although the result was only close to statistical sig-
nificance (p = 0.063).

The findings confirm the important role of gender
as a modifying factor of psychoemotional reactivity
in children exposed to war. At the same time, the
tendency for an association between the radiation
factor and stress level may indicate a background
effect of chronic environmental stress, which
potentially increases vulnerability to the destructive
effects of traumatic events. These findings should be
taken into account when building models of psy-
chological support for children in crisis.

Thus, the results of the study indicate that psycho-
logical stress in children exposed to military events
and potentially traumatic factors is pronounced, but
at the same time heterogeneous. The use of quartile
stratification made it possible to identify clinically
significant subgroups: from children with minimal
manifestations of stress to those who demonstrate
indicators that exceed conventional clinical thresh-
olds and may indicate high-intensity distress. This
approach ensured an adaptive classification of stress
levels within the sample in the absence of national
standards for children’s populations.

The results also showed that some socio-demo-
graphic and environmental characteristics can
modify the risk of high levels of psychological
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XOJIOTIYHOTO HAIlpyXeHHs. 30KpemMa, 4ojoBiua CTaTh
acolliloBaiacs 3i CTATUCTUYHO 3HAYYIIIUM 3HIDKCHHSIM
iMOBIPHOCTI HaJIEXKHOCTi 40 TPYIM 3 BUCOKUM piBHEM
cTpecy, 1110, IMOBIpHO, BiZoOpaxkae TeHIepHi BiaMiH-
HOCTI y criocobax pearyBaHHsI Ha TpaBMaTW4Hi MOIii.
BoaHouac HasiBHiCTh TeHAEHLLiT 10 MiABUILEHOTO CTpe-
Cy Y HiTei, sIKi IpOKMBAIOTh B perioHax 3 XpOHIYHUM
€KOJIOTIYHUM HaBaHTaXXeHHSIM (pafialliiiHo 3a0pyaHe-
HUX 30HAaX), JO3BOJISIE TIPUIIYCTUTU BIUIMB (POHOBUX
€KOJIOTiYHUX (PAKTOPIB SIK MOXJIUBUX KYMYJISITUBHUX
MOJepaTopiB IICUXOEMOLIIMHOIO CTaHY.

BonHouac yacTuHa giteil, HaBiTh 3a HAsIBHOCTI 30B-
HILLIHIX CTPECOTreHHUX YMOB, MPOJEMOHCTpYyBaja 03-
HaKM BiTHOCHOI eMOLIi{HO1 CTabiIbLHOCTI, 110 CBiTYNUTh
OpO HAasIBHICTh iHAMBIAyaJbHUX a00 CcoOLiaJbHUX 3a-
XUCHUX MexaHi3MiB. Lle BimkpuBa€e ImepcrieKTUBY MO-
JaibllIOr0 BUBYEHHSI 0iOJIOTiYHMX MapKepiB cTpe-
COCTIMKOCTi, 30KpeMa — reHeTUUYHUX Bapialliil, TaKux
K moiiMmopdi3m reHa SOD2, aknii TOTEHLIHHO MOXe
MOIYIIOBATU BPa3UBIiCTh A0 Mil TpaBMAaTUYHUX (haK-
TOPiB y AUTSYOMY Billi.

HactynHuM KpokoM Oyjo mpoaHaldi30BaHO pPO3-
MO TPhOX TEHOTHITIB TojiMopdizmy rs4880 reHa
SOD2. 3 MeTol OIIiHKM T'€HETHMYHOI BaJliTHOCTI
BUOIpKM Ta BUKIIOUEHHSI CUCTEeMaTUYHUX MOXUOOK Yy
pO3Moiai TeHOTUIiB OyjJa0 TMpPOBEAEHO aHali3
BigmoBimHocTi piBHOBa3i lapmi—Baiin6epra (HWE)
1151 mojiiMmopdizmy Vall6Ala rena SOD2 (1s4880). Pos-
TO/IiJT TEHOTUITIB Y TOCITiKYBaHii BUOIpIIi OYB TAaKUM:
Val/Val — 13 oci6 (31,0 %), Val/Ala — 18 oci6 (42,9 %),
Ala/Ala — 11 oci6 (26,2 %).

Po3paxyHkoBi anenbHi yactotu ctaHoBwin p(Val) =
0,53 ta q(Ala) = 0,47, 1O Yy3romXY€EThCS 3 JAHUMU
JIiTepaTtypu AJIs1 €BponeichbKUX Mmomysiuiin. OuikyBaHi 3a
piBHOBaroro Iapmi-BaitnOepra yactku: Val/Val p2 = 0,281
(ouikyBaHo 11,8 i3 42), Val/Ala 2pq = 0,4982 (20,9 i3
42), Ala/Ala q2 = 0,221 (9,3 i3 42).

ITopiBHSIHHSI CIOCTEPEKEHUX Ta OYiKyBaHUX YaCTOT
3a IOMTOMOTOIO ) ?>-TECTY MTOKA3aJIO BiICYTHICTh CTATHC-
TUYHO 3HauyluMX BimxuiaeHb (2 = 0,83, p = 0,659), o
CBITYMUTH TMPO BiIMOBIAHICTL BUOIPKM piBHOBAa3i
Tapni—Baiin6epra. Lle minTBepmaXye, 1110 PO3IOILI Te-
HOTUIIB y JIOCHIIXEeHHI He OyB CIIOTBOPEHUI uepe3
TeXHiUHi apTedakTv, MOMYJALiiiHI 3cyBU abo ce-
JieKUiitHi epexTu. OTKe, MOXHA BBaxKaTu, 110 TeHe-
TUYHA CTPYKTYpa BUOIpKM € peIpe3eHTaTUBHOIO Ta
OpUAATHOO JIs1 TIOJAJIBLIMX acOLiaTUBHUX aHai3iB.

Jlnst mepeBipKHU TiMmoTe3u Mpo HasIBHICTh BiAMiHHOC-
Teil y PIiBHIX TICUXOJIOTIYHOTO CTpecy (3a IIKaolo
PSM-25) Mix HocigMu pi3HUX reHotuniB SOD2
(Val/Val, Val/Ala, Ala/Ala), O0yi10 3aCTOCOBAaHO HeIla-

stress. In particular, male gender was associated
with a statistically significant decrease in the likeli-
hood of belonging to a group with high levels of
stress, which likely reflects gender differences in the
ways in which children respond to traumatic events.
At the same time, the tendency to increased stress in
children living in regions with chronic environmen-
tal stress (radiation contaminated areas) suggests
the influence of background environmental factors
as possible cumulative moderators of psychoemo-
tional state.

At the same time, some children, even in the pres-
ence of external stressful conditions, showed signs of
relative emotional stability, which indicates the pres-
ence of individual or social protective mechanisms.
This opens up the prospect of further studying bio-
logical markers of stress resistance, in particular,
genetic variations such as the SODZ2 gene polymor-
phism, which can potentially modulate vulnerability
to traumatic factors in childhood.

The next step was to analyse the distribution of
three genotypes of the rs4880 polymorphism of the
SOD2 gene. In order to assess the genetic validity of
the sample and to exclude systematic errors in the
distribution of genotypes, a Hardy—Weinberg equi-
librium (HWE) analysis was performed for the
Vall6Ala polymorphism of the SOD2 gene (rs4880).
The distribution of genotypes in the study sample was
as follows: Val/Val — 13 people (31.0 %), Val/Ala —
18 people (42.9 %), Ala/Ala — 11 people (26.2 %).

The calculated allelic frequencies were p(Val) = 0.53
and q(Ala) = 0.47, which is consistent with the litera-
ture data for European populations. Expected Har-
dy—Weinberg equilibrium proportions: Val/Val p2 =
0.281 (expected 11.8 out 0f 42), Val/Ala 2pq = 0.4982
(20.9 out of 42), Ala/Ala g2 = 0.221 (9.3 out of 42).

Comparison of the observed and expected fre-
quencies using the y? test showed no statistically sig-
nificant deviations (x> = 0.83, p = 0.659), which
indicates that the sample was consistent with the
Hardy—Weinberg equilibrium. This confirms that
the distribution of genotypes in the study was not
distorted by technical artefacts, population shifts, or
selection effects. Thus, it can be assumed that the
genetic structure of the sample is representative and
suitable for further association analyses.

To test the hypothesis that there are differences in
the levels of psychological stress (according to the
PSM-25 scale) between carriers of different SOD2
genotypes (Val/Val, Val/Ala, Ala/Ala), the nonpara-
metric Kruskal—Wallis H-test was applied. The
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pametrpuuHuii H-tect Kpackena—Bosnica. Pesynbsratu
aHajidy He BUSIBWIM CTaTUCTUYHO 3HAYYILIUX BigMiH-
Hocteii Mixk rpyramu (H = 2,16; p = 0,339), 110 BKasye
Ha BiICYTHICTb CYTTEBOIO BILIMBY I'€HOTUIIY Ha 3arajb-
HUI piBEeHb CY0’€KTMBHOTO CTPECY Y BCili BUOIpILi.

s mornubieHoro aHajidy MOTEHUiAHOro BILIMBY
noniMopdizmy SOD2 (rs4880) Ha piBeHb ITICUXOJIOTIYHO-
ro cTpecy Oyja0 MpoaHalli3oBaHO PO3MOAiJ TeHOTUITIB Y
TPbOX CTpaTU(iKOBAHUX rpyrax, cchopMOBaAaHUX Ha OC-
HOBi KBapTWJIbHOTO po3nofiny mkaiu PSM-25: Hu3b-
kuit (< Q1), cepenniii (Q1—Q3) ta Bucokuii (> Q3)
piBHi cTpecy.

AHaJti3 BUSIBUB TTOMiTHY 3MiHY YaCTOT HOCiIB OKPEMUX
TEHOTHUIIIB Y MeXXaxX KBapTUJIbHUX TPYIL. Y TPYIIi 3 BUCO-
KuM piBHeM cTpecy (Q3) yacTka HOCIiB reHoTHUITY Val/Val
craHoBwiIa 54,5 %, Toni SIK y TPyIli 3 HU3bKUM DPiBHEM
(Q1l) — nmume 18,2 %. HaroMicTh YyacTKa reTepoO3UroT
Val/Ala (6yna HaiiBuiolo y rpyni Q1 — 54,5 %, no-
piBHsIHO 3 36,4 % y Q3. YacTka Ala/Ala 'y cepenHiii rpyrmi
(Q1—Q3) carana 35,0 %, Toni sk y Q3 — mume 9,1 %. Ta-
KM pO3MOIiT MiATPUMYE TiMmoTe3y LIOoA0 MOTEeHLiHOL
3axuMcHOI posi Ala-ajgeass mpoTU PO3BUTKY BUCOKOTO
PiBHS IICMXOEMOILIiTHOTO aucTpecy (puc. 4).

OpHak 3a pe3yabraTaMu )2-TeCTy He OyJ0 BUSIBJIEHO
CTaTUCTUYHO 3HAYYIIMUX BiAMiHHOCTEH y pO3MOMiTIi Te-
HOTUIIIB MiX TpbOMa KBapTWIBHAMM rpynamu (x> =
5,11; df = 4; p = 0,276). BigcyTHicTb JOCTOBIPHOCTI MO-
Ke OyTHM 3yMOBJIeHA OOMEXEHUM O0CATOM BMOIpKU Ta
HEBEJIMKOIO KiJIbKiCTIO HOCiIB OKpEMUX BapiaHTiB, MPOTe
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results of the analysis revealed no statistically sig-
nificant differences between the groups (H = 2.16;
p =0.339), indicating that genotype had no signif-
icant effect on the overall level of subjective stress
in the entire sample.

For an in-depth analysis of the potential impact
of the SOD2 (rs4880) polymorphism on psycho-
logical stress, we analysed the distribution of geno-
types in three stratified groups based on the quar-
tile distribution of the PSM-25 scale: low (< Q1),
medium (Q1—Q3) and high (> Q3) levels of stress.

The analysis revealed a significant change in the
frequencies of carriers of certain genotypes within the
quartile groups. In the group with a high level of stress
(Q3), the proportion of Val/Val genotype carriers was
54.5 %, while in the group with a low level (Q1) it was
only 18.2 %. Instead, the proportion of Val/Ala het-
erozygotes (was highest in the Q1 group — 54.5 %,
compared to 36.4 % in Q3. The proportion of
Ala/Ala in the middle group (Q1—Q3) reached
35.0 %, while in Q3 it was only 9.1 %. This distribu-
tion supports the hypothesis of a potential protective
role of the Ala allele against the development of a
high level of psychoemotional distress (Fig. 4).

However, according to the results of the y? test,
there were no statistically significant differences in
the distribution of genotypes between the three
quartile groups (}2 = 5.11; df = 4; p = 0.276). The
lack of significance may be due to the limited sam-

PucyHoK 4. Po3nopin reHotunie SOD2 (rs4880)
Y TPbOX KBapTUAbHUX rpynax 3a piBHEM NCUX0-
noriyHoro cTpecy

Figure 4. Distribution of SOD2 (rs4880) geno-
types across psychological stress quartiles
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BUSIBJICHA TEHACHIIiSI 3aCJIyTOBYE Ha IOJAJIbIIE BUB-
YEHHS y OUIbIINUX TTOMYJISIisSIX.

3 METOI0 MOTJINOJIEHOTO aHaji3y, a TaKOX IS Tie-
peBipKM TiMmoTe3u Ipo MOTeHUIHY poab Ala-anens
norimopdizmy Vall6Ala rena SODZ2 (rs4880) y 3HU-
JKEHHI TICMXOEMOLIMHOro CTpecy y MAiTeid, MmepliuM
eTarioM OyJ10 31iiicHeHO OiHapHMI aHali3 3a JOMOMO-
rol0 JIOTiCTUYHOI perpecii. Jlo Moaesi Oy1o BKIIIOYEHO
JIMIIE JiTeii 3 KpailHiMM 3HAauYeHHSIMU 3a IIKAaJIOo
PSM-25 — T06TO Ipynu 3 yMOBHO HU3bKUM (Q1) Ta
yMoBHO BUcokuM (Q3) piBHeM cTpecy. Takuii mimxin
JO3BOJISIE MaKCUMaJbHO aKILIEHTYBaTU IMOTEHLIMHUMA
TeHETUYHMI edeKT, amke caMmMe KpalHi 3HaYeHHS
MMOBIpHillle BiToOpaxKatoTh KIiHiYHO 3HAYYIIli IPOSIBU
crpecy. KpiMm Toro, 11 CTBOpPIOE KOHLEIITYaJlbHO 3pYy4-
HUM KOHTpAacT Uil MEPBUHHOIO BUSIBIEHHS acoOlli-
alliif, Skt Moxe OyTH Hadali MepeBipeHU y MOBHi-
11 Moaenti.

VY wiit 6iHapHiit Mmogeni Oyio 3adikcoBaHO TpeH OO
nporekTuBHoro edekry Ala-anens: Val/Ala: OR =
0,22; 95% CI: 0,03—1,71; p = 0,148 ta Ala/Ala: OR =
0,11;95% CI:0,007—1,78; p = 0,120. Xoua cTaTUCTUY-
Ha 3HAUYILIICTb He OyJia JOCITHYTa, 00MIBa TeHOTUIIU 3
Ala-aneneM I€MOHCTPYBaJM OJHAKOBUM HaIpsMm
e(eKTy — 3HIKeHHST HMOBIPHOCTI HAJIEXKHOCTI A0 Ipy-
Ny 3 BUCOKUM piBHeM cTpecy. OTpruMaHi AaHi BKa3y-
I0Th Ha MOTEHIIIAHY 3aX1CHY poJjib Ala-anes, 1110 moT-
peOye MoJabIIOol TTepeBipKMU.

3 orisgay Ha oOMeXXeHHsI 0iHapHOI MOAEi — 30Kpe-
Ma, 3MCHIIEHHS BHMOIpKM 3a pPaXyHOK BUKJIIOUEHHS
OPOMIKHOI Ipynu — HACTYMHUM KPOKOM OyJIOo 3aCTO-
COBAHO TIOPSIIKOBY JIOTiCTUYHY perpecito (ordinal
logistic regression). Y Wil MoaeJli piBeHb CTpecy po3r-
JISImaBcsl SIK TPUCTYIIEHEBa MOPSIIKOBA 3MiHHA (HU3b-
KW — TIPOMIXXKHWI — BUCOKMIA), 11O a0 3MOTY 30¢e-
perTy MoBHY BMOIpKY Ta OLIIHUTU TPEH/, TIEPEXOAY MixXK
piBHsiMU. Pesynbratu ordinal-perpecii miaTBepauau
HamnpssIMOK e(eKTy, BMSIBIEHUN y OiHApHili Momeli:
30KpemMa, reTepo3uroTHMI reHoTuIl Val/Ala 3HuXXyBaB
PU3UK TIepexoay 0 BUIIMX PiBHIB CTpecy MPUOIU3HO
y 3,3 pa3za (OR =0,31;95% CI: 0,07—1,27; p = 0,103);
a romo3urora Ala/Ala neMmoHCTpyBaJa Iie OiJIbIII BUpa-
KeHuit nporekTuBHKui edekt, 3 OR = 0,27 (95% CI:
0,06—1,26; p = 0,095). He3Baxarouu Ha Te, 110 1Ii pe-
3yJAbTaTU TaKOX HE JOCSIIIM IOPOTY CTAaTUCTUYIHOL
3HauyiocTi (p < 0,05), y3roakeHa TeHACHLiSI B 000X
MOJEJSIX CBIZUUTH MPO WMOBIpHY MPOTEKTUBHY dil0
Ala-anens 11010 PO3BUTKY BHUPaAXXEHOrO TMCUXOE-
MOLIiAHOTO AUCTpPECY.

TakuM YMHOM, Pe3yJIBTaTA OBOX HE3aJIeXKHMNX pPer-
peciitHuX Mozeseit — GiHapHOI Ta MOPSIAKOBOI — MpPO-

ple size and the small number of carriers of individ-
ual variants, but the trend identified deserves further
study in larger populations.

For the purpose of in-depth analysis, as well as to
test the hypothesis about the potential role of the Ala
allele of the Vall6Ala polymorphism of the SOD2
gene (rs4880) in reducing psychoemotional stress in
children, the first step was to perform a binary analy-
sis using logistic regression. The model included
only children with extreme values on the PSM-25
scale, i.e., groups with conditionally low (Q1) and
conditionally high (Q3) levels of stress. This
approach allows for maximum emphasis on the
potential genetic effect, as extreme values are more
likely to reflect clinically significant manifestations
of stress. In addition, it provides a conceptually con-
venient contrast for the initial detection of associa-
tions, which can be further tested in a fuller model.

In this binary model, a trend towards a protective
effect of the Ala allele was observed: Val/Ala: OR =
0.22; 95 % CI: 0.03—1.71; p = 0.148 and Ala/Ala:
OR = 0.11; 95 % CI: 0.007—-1.78; p = 0.120.
Although statistical significance was not achieved,
both genotypes with the Ala allele showed the same
direction of effect — a decrease in the probability of
belonging to the group with high stress levels. The
data obtained indicate a potential protective role of
the Ala allele, which requires further verification.

Taking into account the limitations of the binary
model — in particular, the reduction of the sample
due to the exclusion of the intermediate group — the
next step was to apply ordinal logistic regression. In
this model, the level of stress was treated as a three-
stage ordinal variable (low — intermediate — high),
which allowed us to maintain a complete sample and
assess the trend of transition between levels. The
results of the ordinal regression confirmed the direc-
tion of the effect found in the binary model: in par-
ticular, the heterozygous Val/Ala genotype reduced
the risk of moving to higher levels of stress by about
3.3 times (OR = 0.31; 95 % CI: 0.07-1.27; p =
0.103); and the Ala/Ala homozygote showed an even
more pronounced protective effect, with an OR =
0.27 (95 % CI: 0.06—1.26; p = 0.095). Although
these results also did not reach the threshold of sta-
tistical significance (p < 0.05), the consistent trend
in both models suggests a possible protective effect of
the Ala allele against the development of severe psy-
choemotional distress.

Thus, the results of two independent regression
models — binary and ordinal — demonstrated a con-
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J@MOHCTPYBaJIX MOCiAOBHY TEHACHILIiIO 10 3aXUCHOI Jii
Ala-anens rs4880 nonimopdizmy SOD2 111000 pO3BUTKY
MNCUXOEMOLIIAHOTO JUCTPECY Y OiTei, sIKi 3a3HaJIu BILIM-
By BiiiHu. Ilompu oOMeXeHHS po3Mipy BHOIpKHU,
CTalLIBHICTh e(PeKTy B 000X IMiaxomaax A03BoJsIE chop-
MYJIIOBaTU OOIPYHTOBaHY poOOYy rinmoTe3y Mpo IMpoeK-
TUBHY POJIb IEBHUX TToJIiMOp(di3MiB reHa SODZ2y cTtpec-
PEaKTUBHOCTI JIiTeii B yMOBaX BOEHHOTO CTaHY, sIKa 3ac-
JIYTOBY€E Ha IMOJAJIBIIY MEPEeBIPKY y PO3IMIMPEHUX KOTO-
PTHUX HOCHTIIKEHHSIX i3 BUKOPHUCTAHHSM JIOJATKOBMX
OiomapkKepiB.

OBI'OBOPEHHA

YV Hamomy gociigKeHHi 0yJ10 4iTKo 3aikcoBaHO 3HAY-
HY BapiaTMBHICTb PiBHIB MCUXOJIOTIYHOTO CTpeCy cepen
42 niTeii, IKi 3a3HAJIM SIK BOEHHOTIO, TaK i €KOJOTiYHOI'O
HaBaHTaXKECHHS.

Bupaxena acuMeTpisi po3nodiay OaniB 3a ILIKaJIOlO
PSM-25, aka BimoOpakae mOMiHYBaHHSI BHCOKHX IIO-
Ka3HUKIB CTpecy 3a YMOB [ii CTPECOreHHUX UYMHHUKIB,
Y3TOIKYEThCS 3 TaHUMU IIPO YaCTi BiIXWJIEHHST IICUXO-
METPUYHMX 3MiHHMX BiJ HOPMAJbHOCTI Ta HAasIBHIiCTb
CKOILLIEHOCTI Yy IICUXOJIOTIYHUX 1 MeIMKO-COLiadbHUX
BuUGipKax [25, 26].

J1o CMIbHUX CTOPiH pOOOTH MOXKHA BiTHECTH afallTUB-
HY KBapTWIbHY CTpaTU(ikallilo, sika gajga 3MOTy BUOK-
PEMUTU KIIIHIYHO 3HAuylli IiATpyINnuy HaBiThb 3a BiACYT-
HOCTI Baslijauii IKaau JIJIsg OATSYOI TTOMYJsil B yK-
paiHChKMX YMOBaX. MeTo[ YIIiJIbHEHHS TaHUX Y KpaliHi
kBapTwiai (Q1/Q3) mimBuIIMB KIIiHIYHY iH(GOpPMaTUB-
HICTb Ta 3a0€3MeUYuB CUJIbHUI KOHTPACT [1J151 MOAAJIbIIO-
To aHai3y.

BusBneHi reHaepHi BiAMiHHOCTiI, 30KpeMa BUILWIA
piBeHB CTpeCy y HiBUaT, Y3TOMKYIOThCS 3 IIONEePEeIHIMUI
JaHUMU, SIKi J€MOHCTPYIOTh IiIBUILEHY €MOLiiiHY pe-
aKTUBHICTB Yy AiBUaT B yMOBax Kpu30Bux nogmiii [27—30].

ITpoxxuBaHHS B pagioeKOJOTiYHO 3a0pyAHEHUX Perio-
HaX acoIlil0BaIOCS 3 TCHACHIIIE€IO IO BUIIIOTO PiBHS CTpe-
Cy, XOU i 0e3 JOCSTHEeHHSI CTaTUCTUYHOI 3HAYYLIOCTi —
MOXKJIMBO, 4Yepe3 oOOMexXeHUi obcar Bubipku. lle
BiIKpMBa€ MEPCIEKTUBHY JIJIsI TTOAAIBIINX JOCTIIKEeHb i3
OibLLIMMU KOTOPTaAMMU.

ITenetTnunuit aHaniz nmojiMmopdizmy Vall6Ala (rs4880)
reHa SODZ2 BUSBUB Y3roJkKeHY TEeHAEHIit0: Hocii Ala-
anens (reHorunu Val/Ala abo Ala/Ala) Manu HUX4Yy
MMOBIpHiCTh BUCOKOTO PiBHSI CTpecy. Xo4ya CTaTUCTAYHA
3HAYYIIICTh He OyJia JOCSATHYyTa, pe3ybTaTy BiAoBiga-
IOTb JiTEpaTypHUM AaHUM, e reHoTun Val/Val acoiri-
IOETHCS 3 MiABUILIEHUM OKHMCHUM CTPECOM i MCUXOEMO-
niftHoIO BpasnusicTio |14, 15, 31]. Lle momae GionoriyHO-
TO MiAIPYHTS] OTPUMAHUM pe3yJbTaTaM.
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sistent trend towards a protective effect of the Ala
allele of the rs4880 polymorphism of SODZ2 on the
development of psychoemotional distress in chil-
dren exposed to war. Despite the limitations of the
sample size, the stability of the effect in both
approaches allows us to formulate a reasonable
working hypothesis about the projective role of
certain SOD2 gene polymorphisms in the stress
response of children under martial law, which
deserves further testing in extended cohort studies
using additional biomarkers.

DISCUSSION

Our study clearly demonstrated significant variabil-
ity in psychological stress levels among 42 children
exposed to both military and environmental stress.

The pronounced asymmetry of the distribution of
scores on the PSM-25 scale, which reflects the
dominance of high stress indicators under the influ-
ence of stressogenic factors, is consistent with data
on frequent deviations of psychometric variables
from normality and the presence of skewness in
psychological and medical-social samples |25, 26].

The strengths of the study include the adaptive
quartile stratification, which made it possible to
identify clinically relevant subgroups even in the
absence of validation of the scale for the pediatric
population in the Ukrainian context. The method
of compacting the data into extreme quartiles
(Q1/Q3) increased clinical information and pro-
vided a strong contrast for further analysis.

The identified gender differences, including
higher levels of stress in girls, are consistent with
previous data demonstrating increased emotional
reactivity in girls in crisis events [27—30].

Living in radioecologically contaminated
regions was associated with a tendency to higher
levels of stress, although without reaching statisti-
cal significance, possibly due to the limited sample
size. This opens up prospects for further research
with larger cohorts.

Genetic analysis of the Vall6Ala (rs4880) poly-
morphism of the SOD2 gene revealed a consistent
trend: carriers of the Ala allele (Val/Ala or Ala/Ala
genotypes) had a lower probability of high stress
levels. Although statistical significance was not
achieved, the results are consistent with the litera-
ture, where the Val/Val genotype is associated with
increased oxidative stress and psychoemotional
vulnerability [14, 15, 31]. This adds a biological
basis to the results.
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OOMeXeHHSI JOCHiIXKEHHSI BKJI0YalOTh HEBEIUKY
BUOipKy (n = 42), oOMexKeHy CTAaTUCTUYHY MOTYXKHICTb i
BIACYTHICTh NPSIMOTO BUMIpPIOBAaHHSI OKMCHOTO CTpEcy.
Mu 3acTocyBaiu KBapTUIbHY CTpaTerito pa3oM i3 6iHap-
HOIO Ta MOPSIAKOBOIO JIOTICTUYHOIO perpecielo, 1o 103-
BOJIMJIO 3MEHIIUTU PU3UK CTATUCTUYHOI HECTaOilb-
HOCTI, TTOB’SI3aHOI 3 MaJIMM 00CSTOM BUOIpKM, Ta 3a0e3-
MEYNUTH Y3roIKEeHiICTh OTPMMaHNX BUCHOBKIB.

HaykoBuii BHeCOK: IIe OIHE 3 MEepIINX JOCIiIKEeHb,
110 TIOEAHYE OLIIHKY MCHUXOJOTiYHOro CTpecy y HiTeid B
yMOBax BiliHM Ta pajialiliHOro HaBaHTaXXEHHS 3 aHa-
JizoMm mojiiMmopdizmy reHa SOD2. lle posmiuproe ysB-
JIEHHS MPO TMOTEHLiliHi TeHeTUYHi OioMapKepu Mcuxoe-
MOLIIAHO1 CTpeC-peakTUBHOCTI Y AUTSIYiN MOMYJISILII.

IlepcnieKTMBM NOAANBIIMX NOCHIIXKEHb BKIIOYAIOTh:
pO3IIMpeHHsT BUOIPKU 3 ypaxXyBaHHSM peTioHaJIbHOIL
penpe3eHTaTUBHOCTI; BUMipIOBaHHSI MapKepiB OKHMCHO-
ro cTpecy s MpsSIMOi OLIiHKU 3B’SI3KY 3 T€HOTUIIOM;
aHaJli3 B3aEMO/il «T€HOTUII X CePeIOBUILIE», 110 JO3BO-
JIUTh po3pi3HaTH Mopeni diathesis-stress Ta differential
susceptibility [32]; mpoBeneHHsI iHTepBEHLIil A5 TTiABH-
ILIEHHS eMOUIMHOI CTIMKOCTI y AiTeli-HOCiiB Val-anens.

TakuMm 4yMHOM, Halle JOCTIIKEHHS MPOKJIAIA€ MLISIX
0 MYJIBTUAMCLUILUIIHAPHOTO MiAXOMy, SIKMI ITOETHYE
TMCUXOJIOTi10, TEHETUKY Ta €KOJIOTiI0 B yMOBaxX KPU30BUX
00CTaBUH.

BUCHOBKU

V niteii, 9Ki 3a3HaJM BIUIMBY CTPECOT€HHUX YMHHUKIB
YHACJiJOK BOEHHMX MOJilA, CIIOCTEPIra€ThbCsl BUpaKeHa
BapiaTMBHICTb PiBHSI MCUXOEMOLIMHOro CTpecy, Lo
BimoOpaka€ TeTepOreHHICTh iHAWBIAyaIbHUX peaklIiid.
UBepTh BUOIpKM MPOAEMOHCTpYBaja MOKA3HUKM, SIKi
MNEepeBUILYIOTh YMOBHI KJIiHIYHI TMOPOTrM 3a IIKaJolo
PSM-25, 110 BKa3ye Ha BUCOKY IICUXOEMOIIiIfHY Bpa3-
JIUBICTb.

3acTocyBaHHS KBapTUJIbHOI cTpaTUdiKallii 103BOIUIO
BUITATU KJIIHIYHO 3HAYYLLi HiATPYNU 3 HU3bKUM, TIPO-
MIXXHMM i BHCOKMM piBHEM CTpecy, 110 3a0e3Me4yusio
ajanTUBHY MOJeNb Kiacudikalii pu BiACYTHOCTI HOpP-
MaTUBHUX IIKAJT IJ1s1 AUTSYOL MOITYJISILi.

byso BCTaHOBIEHO CTaTUCTUYHO 3HAUYYLIy acolliallito
MIX CTaTTIO Ta piBHEM IICMXOJOrIYHOIO CTpeCy: JiByara
MaJid BUIi MOKA3HUKMU 3a 1Kanoo PSM-25 nopiBHsIHO
3 XJIoNuUIMU. biHapHa JoricTUYHa perpecis miaTBepauia
3aXMCHUI eDEKT YOJI0BiUOI CTaTi 11010 PO3BUTKY BUCO-
KOTO pPiBHSI CTpECY.

Xoya MpOXMBAHHS Yy 30HAX 3 MiABUIIEHUM pajia-
LitHUM (P)OHOM HE MaJIO JOCTOBIPHOIO 3B’SI3KY 3 PiBHEM
CTpecy 3a HemnapaMeTpUYHMMU KpUTEpissMM, OiHapHa
MOJIeJIb BUSIBUJIA TEHAECHLIIIO 10 acolliallil 3 MiABUIIEHUM

Limitations of the study include the small sample
size (n = 42), limited statistical power, and lack of
direct measurement of oxidative stress. We applied
a quartile strategy along with binary and ordinal
logistic regression, which reduced the risk of statis-
tical instability associated with a small sample size
and ensured the consistency of the findings.

Scientific contribution: This is one of the first
studies to combine the assessment of psychological
stress in children in war and radiation exposure
with the analysis of SOD2 gene polymorphism.
This expands the understanding of potential
genetic biomarkers of psychoemotional stress
reactivity in the paediatric population.

Prospects for further research include: expand-
ing the sample to include regional representative-
ness; measuring oxidative stress markers to direct-
ly assess the association with genotype; analysing
genotype x environment interactions to distinguish
between diathesis-stress and differential suscepti-
bility models [32]; and conducting interventions to
improve emotional resilience in children carrying
the Val allele.

Thus, our study paves the way for a multidiscipli-
nary approach that combines psychology, genetics,
and ecology in crisis circumstances.

CONCLUSIONS

Children exposed to stressors as a result of military
events show marked variability in the level of psy-
choemotional stress, reflecting the heterogeneity
of individual responses. A quarter of the sample
demonstrated scores that exceeded the condition-
al clinical thresholds on the PSM-25 scale, indi-
cating high psychoemotional vulnerability.

The use of quartile stratification made it possible
to identify clinically significant subgroups with low,
intermediate and high levels of stress, which provid-
ed an adaptive classification model in the absence of
normative scales for the paediatric population.

A statistically significant association between
gender and psychological stress was found: girls
had higher PSM-25 scores than boys. Binary logis-
tic regression confirmed the protective effect of
male gender against the development of high levels
of stress.

Although living in areas with an elevated radia-
tion background was not significantly associated
with stress levels according to non-parametric cri-
teria, the binary model revealed a tendency to be
associated with increased risk, which may indicate

367 &



KJTIHIYHI

AOCNIAXKEHHA

ISSN 2304-8336. [po6nemu pagiauiiHoi meguunxy 1a pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2025. Bun. 30.

PU3KMKOM, 11O MOXE CBiTYUTH TIpo (POHOBUII BIUIMB
XPOHIYHOT'O CepeIOBHUIITHOTO HABAHTAXKCHHSI.

PesynbraT acoliaTUBHOTO aHadi3y MiX MOJIi-
mopdizmom SOD2 (rs4580) Ta piBHEM MCUXOJIOTIUHOTO
CTpecy BKasajld Ha MOXJIMBY MPOTEKTUBHY poJib Ala-
anens. He3Baxarouu Ha BiICYTHICTh CTATUCTUYHO 3HA-
YyILIMX BiAMIHHOCTEM Yy pPO3MOIiJAi TFeHOTUITIB MixX
KBapTWILHUMU TpynaMmu, siK OiHapHa, TakK i TTOpsSIAKO-
Ba JIOTiCTMYHA perpecis MpoaeMOHCTPYBaI Y3TOIXKe-
HY TEHACHLiIO N0 3HMXEHHS MMOBIPHOCTI BHCOKOIO
piBHsI cTpecy y HociiB Val/Ala ta Ala/Ala reHOTUIIIB.

V3romkeHi pesyabraTd IBOX He3aJleKHUX Mojelieit
perpeciiHoro aHaizy A03BOJSIOTH C(HOPMYIIOBATH
pobouy rinore3y mpo ydacth nojiMopdizmy ValloAla
reHa SOD2 (rs4880) y ¢dopMmyBaHHI iHIWBiZyaJIbHOL
BPa3JIMBOCTI a00 cTpecocTiiikocTi y miteit. Lls rimoresa
noTpeOye MOoAAbIIOI TePEBiPKU Ha OLTBIIMX BUOipKax
3 ypaxyBaHHSIM J0JaTKOBMX OiOJIONYHUX, IICUXO-
JIOTIYHMX 1 COLliaJIbHUX YMHHUKIB.

diHaHcyBaHHA AOCNIAKEHHS

HocnimxeHHs (piHaHcyBanocst HallioHabHOIO akaaeMi€ero
MEIMYHUX HayK YKpaiH! B MexKax OrOIKeTHOTO (DiHaHCY-
BaHHS (PyHIaMEHTATbLHUX JOCTimKeHb Jlep:kaBHOI ycTa-
HoBU «HarlioHambH1IT HayKOBUI LIEHTP padialiiiHoOl Me-
JIULMHMU, TeMaTojorii tTa oHkojorii HauioHanabHOI
akajeMii MeIMYHUX HayK YKpainu» (mmdp HIP 648,
Ne nepskpeecrpauii 0124U001480). BinmoBinanbHicTh 3a
3MIiCT CTaTTi HeCyThb BUKJIIOUHO aBTOPMU, i BOHA He
000B’sI3KOBO BimoOpakae oililiHy JyMKY CITOHCOPIB.

Mopsku

ABTOpPH BUCJIOBJIOIOTh MOASIKY MEIUYHOMY TTepPCOHATY
BifaiJIeHHs pafdialiiiHO1 meaiaTpii Ta BiAdiACHHS IUTSI-
Yol €HJOKPUHOJIOriI, a TaKoX YCIM ydyaCHUKaMm O0-
CJIIIXKEeHHSI.

KoHonikT iHTepeciB

ABTOpM MiATBEPIXYIOTb, 110 AiliCHA CTATTS € OPUTi-
HaJbHOIO, He OyJia OIyOJlikoBaHA paHillle MOBHICTIO
a00 YaCcTKOBO i Hapasi He PELEeH3YETHCS B iHIIIOMY
Miclli. ABTOpU TaKOX 3asIBJSIIOTh, 110 HEMAE >KOAHUX
(iHAHCOBMX YW iHIIMX BiIHOCHWH, SIKi MOXYTb CIIPH-
YUHUTU KOHQJIIKT iHTEpeCiB 1100 3MiCTY 1Ii€i CTaTTi.
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the background effect of chronic environmental
exposure.

The results of the association analysis between the
SOD2 (rs4580) polymorphism and psychological
stress indicated a possible protective role of the Ala-
allele. Despite the absence of statistically significant
differences in the distribution of genotypes between
quartile groups, both binary and ordinal logistic
regression showed a consistent trend towards a
decrease in the probability of high stress levels in
carriers of Val/Ala and Ala/Ala genotypes.

The consistent results of two independent regres-
sion analysis models allow us to formulate a working
hypothesis about the involvement of the Vall6Ala
polymorphism of the SODZ2 gene (rs4880) in the for-
mation of individual vulnerability or stress resistance
in children. This hypothesis needs to be further test-
ed in larger samples, taking into account additional
biological, psychological and social factors.
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