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PE3IOME

AKTyanbHiCcTb. FAKWO HasBHICTb Yy KPOBi KOHLEHTpauii ankoronto noHag 0,2 r/n 4iTko
pernameHTyeTbCsl 3aKOHOL4ABCTBOM SIK OOTSDKYHOUMI (bakTop, WO BNAMBAE Ha yBary,
TO BNAVMB MeTaboniTiB ankorono nicns noBHOI eniMiHauii eTaHony 3 opraHiamy, Konu
KNiHIYHI 03HaKM CM’AHIHHS BIACYTHI, 3anNunWaeTbCs HEAOCTATHBO BUBYEHUM Y CY4OBO-Me-
OVYHOMY acnekTi.

MeTa po60Tn — BMBYEHHS BNAMBY HACNigKiB CyOKMiHIYHMX PIBHIB ankoroflbHOro cn's-
HIiHHS Ha KOTHITUBHI (DYHKLIT rognHu.

Matepianu ta metoamu. ObctexeHo 42 3noposux AobposonbLi. LLBuakicTb peakuii
BMBYanu 3a JOMOMOrol CEHCOPHO-PYXOBOrO TECTy ((pikcauisi HAaTUCKaHHSA KHOMKM npu
3MiHi konbopy 06’ekTa) Ta Tabnmup Lynste. TecTyBaHHA NPOBOAMNY Y TBEPE3OMY CTaHi
Ta yepes 15, 30, 60, 90 i 120 xBunuH nicnst BUTBepe3iHHA. CTaTncTnyHy 06pobKy BUKO-
HyBanu 3a gonomoroto kputepito Mak-Hemapa.

PesynbraTu. AHania pesynbraTiB CEHCOPHO-PYXOBOrO EKCMepMMEHTY MokasaB cTaTuc-
TUYHO 3HauyLle CMOBINMbHEHHS LUBUAKOCTI peakLlii MOpPIiBHAHO 3 MOYaTKOBUM CTAHOM
y nepwi 30 xB. nicna BuTBepesiHHA. Yepes 15 xB. nicns 3HWKHEHHS ankoronto 3 opra-
Hi3My YacToTa kpawux Bignosigen 3Husunacsa 3 69,05% po 30,95%. Yepes 30 xB.
MOKa3HUK Kpalumx pe3ynbraTiB cTaHoBMB nue 26,19% nopiBHaHo 3 73,81% y TBepe-
30My CTaHi. TecTyBaHHSA 3a Tabnuusamu LLynste nigTBepAMno Ui AaHi: BUSBMEHO 3HavHe
noripweHHs nokasHukis Yyepes 15 ta 30 xB. nicng npoTBepesiHHs. MNMovnHatoum 3 60-i
XBWUIMMHW MOKa3HUKU MOCTYNOBO BUPIBHIOBANWCS, i CTATUCTUYHO 3HAYyLLOi Pi3HWUL
i3 moYaTKOBMUM piBHEM BXE He crnocTepiranocs. [poTe npu rengepHomy aHanisi 3adikco-
BaHO Pi3HULII0 Ha 60-11 XBUINWHI: XiHKW EMOHCTPYBanu KpaLly YactoTy Bignosigew (70%)
nopiBHsIHO 3 Yorosikamu (31,8%). JocnigXeHHs NiaTBEpANUIo, Lo HaBiTb 3a BiACYTHOCTI
CYMNTOMIB MOXMIMMAS Ta HYNbOBOrO BMICTY arnkoroso B MOBITPi, KOTHITUBHI NOPYLUEHHS
36epiratoTbCs NPOTATOM OAHIET FOAMHN.

BucHoBkK. BcTaHOBNEHO HeraTvBHMIA BNNUB 6E3CMMMNTOMHOIO MNOXMINsA Ha LWBWUAKICTb
peakuii noguHu npotsaroM 60 xB. Nicrsi TOBHOrO NpoTBepesiHHSA. [loBeaeHo, LWo HanbinbLu
KPUTMYHE CNOBINbHEHHS peakLii cnocTtepiraetbcs Ao 30 XBUNWH. MeHAepHi BigMIHHOCTI
y LWBMAKOCTI BIAHOBMEHHS! PYHKLiA CBigYaTb Mpo HeobOXiaHICTb AudepeHLinioBaHOro
nigxoa4y A0 OUiHKM pu3nkiB. BussneHun edekt mae OyTn BpaxoBaHUii y HOPMaTUBHUX
OOKYMeHTax sk (hakTop pu3unky Ansi BOAiiB.

BinsikoB A.M., MuxaiinuyeHnko B.B., MNneteHeubka A.O. Bnnne «6e3cMMNTOMHOrO NMOXMinssi» Ha WBWAKICTb peakuii
noguHn. BicHuk Xapkiecbko2o HauioHanbHo20 yHieepcumemy imeHi B.H. KapasiHa. Cepis MeduyuHa. 2026.
T. 34. Ne 1(58). C 64-76. DOI: https://doi.org/10.26565/2313-6693-2026-58-05
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ABSTRACT

Background. While a blood alcohol concentration above 0.2 g/L is legally defined as an
aggravating factor impairing attention, the influence of alcohol metabolites after complete
ethanol elimination—when clinical signs of intoxication are absent—remains insufficiently
studied in forensic medicine.

Purpose — to study the impact of subclinical alcohol intoxication consequences
on human cogpnitive functions.

Materials and Methods. Forty-two healthy volunteers were examined. Reaction time
was evaluated using a sensorimotor test (button press in response to a color change)
and Schulte tables. Testing was performed in a sober state and at 15, 30, 60, 90, and
120 minutes after sobriety. Statistical analysis was performed using the McNemar test.
Results. Analysis of the sensorimotor experiment showed a statistically significant
slowing of reaction time compared with baseline during the first 30 minutes after sobriety.
At 15 minutes after alcohol elimination, the proportion of better responses decreased
from 69.05% to 30.95%. At 30 minutes, the proportion of better performance was 26.19%
compared with 73.81% in the sober state. Schulte table testing confirmed these findings,
showing significant impairment at 15 and 30 minutes after sobriety. From 60 minutes
onward, performance gradually stabilized, with no statistically significant difference
from baseline. However, gender analysis revealed differences at 60 minutes: women
showed a higher response rate (70%) than men (31.8%). The study confirmed that
cognitive impairment persists for up to 1 hour despite zero breath alcohol and absence
of hangover symptoms.

Conclusions. Asymptomatic hangover negatively affects reaction time for up to
60 minutes after sobriety, with the greatest impairment within the first 30 minutes.
Gender differences in recovery support a differentiated risk assessment. This effect

should be considered a risk factor for drivers in regulatory frameworks.

For citation:
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BCTYN

AnKkorosnb, sIK HEMPOTPOMHA peyoBMHA, € HabinbL
BXMBaHMM 3acobOM, BMICT $IKOTO PerynioeTbCcs 3aKo-
HaMM Ta npaBunamMun nepLu 3a Bce y BOAiiB. BignosigHo
no Kopekcy YkpaiHu npo agmiHicTpaTMBHI npaBonopy-
weHHa (KYnArM, ct. 130) Ta IHcTpykuii MBC ta MOS3
Ne 1452/735 Big 09.11.2015, kpuTepiem cTaHy arnko-
rONMbHOrO CM'SIHIHHA € KoHueHTpauis = 0,2%.. 3rigHo
3 MDKHapogHOK npakTukol, 3aTtBepgkeHor National
Highway Traffic Safety Administration (NHTSA) ansa CLLUA
Ta European Transport Safety Council (ETSC) ans kpaiH
€sponun, gonyctMMmun BmicT ankoronto sapitoe Bif 0,0%o
0o 0,8%o B 3anexHOCTi Bia 3akoHOA4aBCTBa kpaiHu. Y pasi
NnepeBULLEHHSA BOAIM NPUTAraeTbCsa A0 aaMiHiCTpaTUBHOT
Ta KpUMiHanNbHOI (Y BUNaaKax LKOAM XXUTTHO Ta 340POB’H0)
BiZNOBIAaNbHOCTI.

3a odiuinHumm gaHnmu MatpynbHOT noniuii Ykpainw,
B 2024 poui cnocTtepiranocs 3pOCTaHHS KiflbKOCTi [OPOX-
HbO-TPaHCMNOPTHUX Npurof (25781) nopisHsiHO 3 2023 pokom
(23642), 3okpema 36inblieHHa 3armbnmnx — 3202 ocib
nopiBHsHO 3 3053 Ta TpaBmoBaHux 32023 nNOpPIBHSAHO
3 29502 sunagkiB. 3a 10 micauis 2025 poky ix 3aranbHa
KinbkicTb cknana 21302 3 nigBULLEHHSIM KiNbKOCTi 3arnbnmx
[o 2575 npotn 2541 nopiBHAHO 3 aHanorivYHUM nepiogoM
2024 poky [1]. Big nodatky BiiHM Ha 19% 36inblumnnacs
KiNbKICTb JOPOXHBO-TPAHCMOPTHKX NPUrod, CKOEHUX HETBE-
pe3nMKn BogisiMu, 3 TpaBMyBaHHsIM ocib 3 843 B 2021 poui
£o 1000 B 2024 poui. MNpn ubOMy KinbKiCTb agMiHicTpa-
TUBHWX NPOTOKONIB 3a BOAHHSA Y HETBEPE30MY CTaHi 3pocna
3 61987 B 2021 poui go 65702 B 2024 poui, Wo Ha TNi

INTRODUCTION

Alcohol, as a neurotropic substance, is the most widely
used psychoactive agent whose content is regulated
by laws and regulations, primarily with regard to drivers.
According to the Code of Ukraine on Administrative
Offenses (CUAO, Article 130) and the Joint Order of the
Ministry of Internal Affairs and the Ministry of Health
of Ukraine No. 1452/735 dated 09 November 2015,
a blood alcohol concentration of = 0.2%o is defined as the
criterion for alcohol intoxication. In international practice,
as established by the National Highway Traffic Safety
Administration (NHTSA) in the United States and the
European Transport Safety Council (ETSC) in European
countries, the permissible BAC ranges from 0.0%o to 0.8%o
depending on national legislation. Exceeding these limits
results in administrative liability and, in cases involving
harm to life or health, criminal liability.

According to official data from the Patrol Police
of Ukraine, an increase in the number of road traffic
accidents was observed in 2024 (25781 cases) compared
with 2023 (23642 cases), including an increase
in fatalities (3202 versus 3053) and injuries (32023 versus
29502). During the first 10 months of 2025, the total
number of road traffic accidents reached 21302, with
an increase in fatalities (2575 versus 2541) compared
with the corresponding period of 2024 [1]. Since the onset
of the war, the number of road traffic accidents caused
by intoxicated drivers has increased by 19%, including
those resulting in injuries—from 843 cases in 2021 to
1000 cases in 2024. At the same time, the number
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mMacwTabHoi emirpauii ykpaiHUiB 3a KOpOOH BKasye
Ha 3Ha4YHUM nNpupicT [2].

OpHak Ha NJnHY YUHUTL BMMUB HE NULLE anKororb,
a i NpoayKTu Moro metaboniamy, siki 3gaTHi 3HN3WUTK yBary
Ta LWBMAKICTb peakuii HaBiTb Micnsa MOBHOI enimiHauji
€TaHony 3 opraHiamy.

AnkoronbHe MNOXMINNSA € HanbinbWw MOWUPEHNM
Hacnigkom BXuBaHHA ankoromnto. Van Schrojenstein
Lantman M. et al. (2016) ccopmyntoBanu oro Bu3Ha-
YEeHHS AK MOEAHaHHA NCUXIYHMX Ta dDI3UYHUX CUMMTOMIB,
WO BWHMKAKOTb Ha HACTYMHWIA OEHb MICNsi BXMBaAHHSA
ankororno, Konu KOHUEHTpaLis ankoromnto B KpoBi HAbnu-
xaetbest go Hynsa [3]. Verster J.C. et al. (2020) gonos-
HWUMK Lie BU3HAYEHHS, NiAKPECNUBLLM, L0 NOXMINMs MOXe
BMHMKATM NPU OyXe HU3bKUX KOHLEHTpaLisx ankoronto [4]
Ta HaBiTb NPW HYNbOBOMY MO0 BMICTi B KPOBI [5].

YucneHHi JocnigpKeHHs MNpOAEMOHCTPyBanu BNvB
ankoronbHOro MOXMINMSA Ha KOTHITUBHI yHKUIT Ta edek-
TUBHICTb BWKOHAHHS MOBCAKAEHHUX 3aBAaHb. 30Kpema,
BCT@HOBIMEHO MOpPYLUEHHS LWBWMAKOCTI peakuii, ysaru,
nam’siTi Ta NCUXOMOTOPHUX (PyHKLUIn [6, 7, 8]. Ocobnuy
yBary npuBepTae TOM (PakT, WO KOMHITUBHI MOPYLUEHHS
MOXYTb 30epiraTuca HaBiTb 3a BiACYTHOCTI 3anuLLIKO-
BOro BMICTY ankoros B KPOBi Ta KNACUYHUX COMAaTUYHNX
CYMMTOMIB MOXMINnsi.

AKWo HasBHICTb y KPOBi KOHLUEHTpauii ankoronto
noHag 0,2 r/n 4iTKO pernameHTyeTbCs 3aKOHOO4ABCTBOM
SIK OO TSHKYHOUMIA (haKTop, TO BMAMB META0ONMITIB ankoronto
nicns NoBHOI eniMiHaLii eTaHormny 3 OpraHiamy, Konu KMiHiYHi
O3HaKM CM'AHIHHA BiACYTHI, 3anuaeTbCs HegoCTaTHbO
BMBYEHNM Y CyOOBO-MEAMYHOMY acnekTi. PeHomeH
«6e3cMMNTOMHOro NOXMINmsi» — CTaHy, 3a SKOro nanHa
He BigYyBa€ KNacu4YHUX CUMMTOMIB MOXMINNs (ronoBHUNA
6inb, HygoTa, cnabkicTe), ane 30epiraloTbCsl KOTHITUBHI
pediuntn — noTtpebye AeTanbHOrO [OCHIAXKEHHS ANng
po3pobKM OBrpyHTOBaHUX pekoMeHaauin woao 6e3neku
[OPOXHBLOrO PyXy Ta NPOdECIHOT AiSNbHOCTI.

MeTta po60oTM — BUBUMTM BNAMB Hacnigkis cyOkni-
HIYHMX PIBHIB anKorofibHOro CM'HIHHA Ha KOTHITMBHI
dyHKUiT NoguHN,

MATEPIAAU TA METOAU AOCAIAXXEHHA

XapakTepUCTUKA YHACHUKIB AOCAIAXKEHHS

O6cTexxeHo 42 3popoBux  Ao6poBonbus  (Yormo-
BikiB — 22 (52,4%), xiHok — 20 (47,6%)), cepegHin
Bik 32,5 + 8,3 p. (Bia 21 go 50 pokis). 3aranbHuin cTaH
JOCnigXXyBaHUX Ha OCHOBIi aHKETyBaHHS OLjiHIOBaBCHA
Ak nobpuii B 82% BuNagkiB Ta 3af0BiNlbHUA B PELUTU.
He3apoBinbHOro craHy 300poB’st BigMideHO He Oyro.
[ocnigxyBaHi B yCix BUnagkax He BigMidanu HasiBHICTb
CUMMMTOMIB, XapakTepHMX AFIS MOXMInNs.

KpuTtepii BkntoyeHHs: Bik 21-50 poki; BiACYTHICTb
XPOHIYHMX 3aXBOPHOBaHb (MEeYiHKW, HUPOK, CcepLeBo-
cyouHHoi cuctemu, LIHC) Ta npoTtunoka3aHb OO arnko-
ronto; BiACYTHICTb NPUINOMY NiKiB; BIACYTHICTb 3ameXHOCTi
(AUDIT); indbopmoBaHa 3roga.

KpuTtepii BuknioyeHHs: YUMT B aHamMHesi; NCUXiYHi
po3naau; BariTHICTb/NakTalis; BXUBaHHSA ankorosfio 3a

of administrative protocols issued for driving under the
influence increased from 61987 in 2021 to 65702 in 2024,
which, against the background of large-scale emigration
of Ukrainians abroad, indicates a substantial relative
increase [2].

However, not only alcohol itself but also its metabolites
affect human performance. These metabolites may
impair attention and reaction speed even after complete
elimination of ethanol from the body.

Alcohol hangover is the most common consequence
of alcohol consumption. Van Schrojenstein Lantman M.
et al. (2016) defined it as a combination of mental and
physical symptoms that occur on the day following
alcohol consumption, when blood alcohol concentration
approaches zero [3]. Verster J.C. et al. (2020) expanded
this definition, emphasizing that hangover symptoms may
occur at very low blood alcohol concentrations [4] and
even at zero blood alcohol concentration [5].

Numerous studies have demonstrated the impact
of alcohol hangover on cognitive functions and the
performance of everyday tasks. In particular, impairments
in reaction time, attention, memory, and psychomotor
functions have been reported [6, 7, 8]. Of particular
importance is the observation that cognitive deficits may
persist even in the absence of residual alcohol in the blood
and without classical somatic symptoms of hangover.

While the presence of blood alcohol concentrations
exceeding 0.2 g/L is clearly regulated by law as an
aggravating factor, the influence of alcohol metabolites
after complete elimination of ethanol-when clinical signs
of intoxication are absent-remains insufficiently studied
from a forensic medical perspective. The phenomenon of
«asymptomatic hangover», a condition in which individuals
do not experience classical hangover symptoms (such
as headache, nausea, or weakness) but continue
to exhibit cognitive deficits, requires detailed investigation
to develop evidence-based recommendations for road
traffic safety and professional performance.

Objective — the aim of the study was to investigate
the impact of the consequences of subclinical levels
of alcohol intoxication on human cognitive functions.

MATERIALS AND METHODS OF RESEARCH

Characteristics of the study participants

The study included 42 healthy volunteers (22 men
(52.4%) and 20 women (47.6%)), with a mean age of
32.5 £ 8.3 years (range: 21-50 years). The general health
status of the participants, based on questionnaire data,
was assessed as good in 82% of cases and satisfactory
in the remaining participants. No cases of unsatisfactory
health status were recorded. In all cases, the participants
did not report the presence of symptoms characteristic
of alcohol hangover.

Inclusion criteria: age 21-50 years; absence
of chronic diseases (liver, kidneys, cardiovascular
system, central nervous system) and contraindications
to alcohol consumption; absence of medication use;
absence of alcohol dependence (according to the Alcohol
Use Disorders Identification Test); provision of informed
consent.

Exclusion criteria: history of traumatic brain injury;
mental disorders; pregnancy or lactation; alcohol
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72 roguHn 0o TecTy; iHaekc macu Tina <18 abo >30 kr/m?;
y4acTb B iHLMX AOCAISKEHHSIX 3@ OCTaHHI 3 Micaui.

MeTOoAM AOCAIAXEHHS LUBUAKOCTI peakLLii

LliBnakicTe peakuii BU3Ha4Yanu 3a OOMOMOrow ABOX
MEeTOaUK:

1. CeHCOpHO-pyXoBU# eKCnepumeHT -
HaTUCKaHHA Ha KHOMKY Mpu 3MiHi konbopy ob6’ekTa
Ha ekpaHi. TecTyBaHHs MNpPOBOAWMNOCHL Ha nNepco-
HanbHoMy komm'toTepi (MK) 3 BukopucTaHHAM creui-
anbHO po3pobrneHoro nporpamHoro  3abesneyeHHs,
WO po3MilleHe Yy BiMbHOMY AOCTYMi 3a MOCUMaHHAM
https://www.xbitlabs.com/uk/test-chasu-reakcii ans
OLiHKM LUBMAKOCTI MPOCTOI 30pOBO-MOTOPHOI peakuii.
[ocnigxyBaHui pikcyBaB MOMEHT 3MiHW KONbopy 06’ekTa
Ha eKpaHi (3 Y4epBOHOTO Ha 3eNeHNIN) HAaTUCKAHHSAM KnaBiLlli
muLi. Mporpama aBTOMaTU4HO peecTpyBana yac peakuii
B MinicekyHaax. KoxeH TecT cknagascs 3 5 NOBTOpeHb,
3 SIKMX PO3paxoByBaBCH CepefHiln vYac peakuii.

2. TecTyBaHHA 3 BUKOPUCTaHHAM  Tabnuub
LWynsre — mMeTooMka OLUiHKM 06’eMy AMHaMIYHOI yBaru
Ta LWBMAKOCTI NepekniodeHHs. BukoprcToByBanack ApyKo-
BaHa Bepcisi TECTY, peanisoBaHa y BUrMsagi n'atM Tabnuub.
Tabnuuga cknaganacs 3 25 kniTnHok (5%5), B Akux Bunaa-
KOBMM YMHOM po3MilleHi undpu Big 1 o 25. 3aBaaHHsa
nonsirano y nocnigoBHOMY 3HaXOMKEHHI Lmdpun B NOPSIAKY
3pocTaHHs. PecnoHgeHTiB Oyno po3nofineHo Ha napw,
€ yYaCHVK BMKOHYBaB TECT, @ MOMIYHMK pikCyBaB enek-
TPOHHUM CEKYHAOMIPOM BUTPAYEHUI Yac y CeKyHaax.

MpoueAypa TeCTyBAHHS

TecTyBaHHS MPOBOAMIIOCSH Y TBEPE3UX AOCHIAKYBaHMX
Ta Npuv NPOTBEPE3iHHI NiCNsi anKoroflbHOro CN’sIHIHHS, NPy
SIKOMY BMICT crimpTyHe nepesuilyBas 0,5 npomine. KoHueH-
Tpauilo ankoromnto B MOBITPI, WO BUAUXAETbCS, BU3HA-
Yanu 3a [OMOMOroK MNOPTATMBHOIMO ENeKTPOXiMiYHOro
ankotectepa AlcoControl 9.0 PRO MEDICA+(AnoHis).
[HianazoH BumiptoBaHb 0,00 — 4,00%o, 4yTNUBICTb CEHCOPA
0,001 %. Pesynbratu peectpyBanu B npomine (%o). Nepen
novaTkom focnimkeHHa npunag OyB BigkanibpoBaHun
BiQMNOBIAHO 0O pekomMeHAaLUin BUpobHYMKa.

Micns npoTeepesiHHg, Wo 6yno niaTBEpAXeHO anko-
TectepoM (nokasHuk 0,0%o), 4epes 15 xB, 30 xB, 60 xB,
90 xB, 120 xB NpoBOAUNY NOBTOPHE TECTYBaHHA oboma
METOAMKaMMU.

CTATUCTUYHUIA QHAAI3

O6car Bubipkn, HeobXigHOI ANS BU3HAYEHHS LIBMA-
KOCTi peakuii, cknagae 42 ocobu, WO AOCTaTHbO ANis
BUSIBNEHHSA HasBHOCTI edoekTy 3 95% noTyxHicTio npn 5%
piBHI 3Ha4yLLOCTi. 3a pe3ynbTataMu OOCTIMKEHHA aHani3
[aHMX NPOBEAEHO METOLOM MOPIBHSAHHS ABOX MOB’A3aHMX
cykynHocTen. OCKinbK1 BUMIPIOBaHI NMOKA3HUKM LLBUOKOCTI
peakuii nig BNAYMBOM ankoronbHOrO C'AHIHHS XapakTepu-
3Yl0TbCA 4YaCTOTOK MPOSIBY SIKICHOI O3HaKM (pesynsratu
«KpaLLi/ripwi» y TMX caMux OOChifKyBaHUX), ONsi nepe-
BipKM HynbOBOI rinoTe3an Oyrno BUKOPUCTAHO KpUTEPIN
Mak-Hemapa, 3Ha4yeHHs CTaTUCTMKM KpuTepito (3 ypaxy-
BaHHSM NOMPaBKK Ha HemepepBHICTL — Nonpasku Meiitca).

CratuctnyHy o6pobky pesynstaTtiB  MpOBOAMIU
3 BMKOPWUCTaAHHSAM nporpamHoro 3abesnedyeHHs EZR,
Bepcii 1.54 (rpadpiyHun iHTepdenc onsa cTaTtMCTUYHOIO

consumption within 72 hours prior to testing; body mass
index <18 or >30 kg/m?; participation in other studies
within the previous 3 months.

Methods for assessment of reaction time
Reaction time was assessed using two methods:

1. Sensorimotor experiment — pressing a button
in response to a change in the color of an object displayed
on the screen. Testing was performed on a personal computer
using specially developed software available in open
access at https://www.xbitlabs.com/uk/test-chasu-reakcii
for the assessment of simple visual-motor reaction time.
The participant detected the moment of color change
of the object on the screen (from red to green) by pressing
a mouse button. The software automatically recorded
the reaction time in milliseconds. Each test consisted
of five repetitions, from which the mean reaction time was
calculated.

2. Testing using Schulte tables — a method for
assessing the volume of dynamic attention and the speed
of attention switching. A printed version of the test was
used, consisting of five tables. Each table comprised
25 cells (5%5) containing numbers from 1 to 25 arranged
in a random order. The task was to consecutively locate
the numbers in ascending order. Participants were divided
into pairs, where one participant performed the test and
an assistant recorded the elapsed time in seconds using
an electronic stopwatch.

Testing procedure
Testing was conducted in sober participants and during
recovery after alcohol intoxication, in which the alcohol
concentration did not exceed 0.5%.. The concentration
of alcohol in exhaled air was determined using a portable
electrochemical breath alcohol analyzer AlcoControl
9.0 PRO MEDICA+(Japan). The measurement range
was 0.00-4.00%., with a sensor sensitivity of 0.001%.
The results were recorded in per mille (%o). Prior to the
study, the device was calibrated in accordance with the
manufacturer’'s recommendations.
After recovery, confirmed by the breath alcohol
analyzer (0.0%o), repeated testing using both methods
was performed after 15, 30, 60, 90, and 120 minutes.

Statistical analysis

The required sample size for assessing reaction time
was 42 participants, which is sufficient to detect an effect
with 95% power at a 5% significance level. Data analysis
was performed using a paired comparison design. Since
the measured reaction time indicators under the influence
of alcohol intoxication were characterized by the frequency
of a qualitative outcome (better or worse results in the
same participants), the McNemar test was used to test
the null hypothesis, with calculation of the test statistic
including the continuity correction (Yates correction).

Statistical processing oftheresultswas performedusing
EZR software, version 1.54 (a graphical user interface for
the R statistical environment, version 4.0.3; R Foundation
for Statistical Computing, Vienna, Austria). Additionally,
descriptive statistics and the calculation of confidence
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cepepoBua R, Bepcisa 4.0.3, BupobHuk: R Foundation for
Statistical Computing, Vienna, Austria). JogaTtkoBo ans
OMNUCOBOI CTAaTUCTMKM Ta 0BYMCINEHHS OOBIpUMX iHTEpBaniB
METOOM KyTOBOrO nepetBopeHHs diepa 3acTtocoBy-
Banv nakeT cTaTucTMyHOro aHanisy MedStat (sepcis 5.0,
po3pobHuk: OO0 «Espika», [oHeubk, YkpaiHa).
KpuTuyHmi piBeHb 3HavyLocTi B3ATO piBHMM 0,05.

PE3YABTATU

AHania  BnvMBY  «0€3CUMMNTOMHOIO  MOXMInns»
Ha LWBWAKICTb peakuii NMIOAMHU LNAXOM NPOBEAEHHS
CEHCOpPHO-PYX0BOro ekcnepumeHTy 4epes 15, 30, 60,
90, 120 xB. nicnsa ankorornbHOI IHTOKCUKAaLLi 3 YacTOTO
Kpalux Bignosigen HaBeaeHo B Tabn. 1.

intervals using Fisher's angular transformation were
carried out using the MedStat statistical analysis package
(version 5.0; developer: Eyrika LLC, Donetsk, Ukraine).
The critical level of statistical significance was set at 0.05.

RESULTS

The analysis of the effect of xasymptomatic hangover»
on human reaction speed, assessed by a sensorimotor
experiment conducted at 15, 30, 60, 90, and 120 minutes
after alcohol intoxication, with the frequency of better
responses, is presented in Table 1.

Tabnuusa 1. Yactota nokpaLleHHs1 MOKa3HWKIB LUBMAKOCTI peakuii
y AOCiAXYBaHWX 3a pe3yrnsrataMn CEHCOPHO-PYXOBOTO EKCMEPUMEHTY
Table 1. Frequency of reaction speed indicators improvement
in subjects based on the results of a sensory-motor experiment

Yac, xB. Teepesi (% = m%) Micna cn’aHiHHA (% £ M%) PiBeHb 3HaunmocTi (p)

Time, min Sober (% + m%) After intoxication (% + m%) Significance level (p)
15 29 (69,05 + 7,13) 13 (30,95 +7,13) 0,0206
30 31(73,81 £6,78) 11 (26,19 + 6,78) 0,00337
60 21 (50,00 £ 7,71) 21 (50,00 £ 7,71) 1
90 23 (54,76 + 7,68) 19 (45,24 + 7,68) 0,643
120 18 (42,86 + 7,64) 24 (57,14 + 7,64) 0,44

Mpu awHanisi pesynbTaTiB TECTyBaHHSA  LUBMAKOCTI When analyzing the results of reaction speed testing

peakuji 3anponoHOBaHOK METOANKOK Oyrio BCTAHOBMEHO,
LLIO YacToTa KpalluMx BigMNOBIAEN A0 BXMBAHHS arikoronto
cknana 69,05% * 7,13%, a yepe3 15 xB. nicna noyaTky
BuTBepe3iHHA 30,95% + 7,13%. Taknum YMHOM, BUSIBNEHO
CTaTUCTNYHO 3Hauumi (p < 0,05) 3miHM YacToTK NpucKo-
peHHs peakuii p = 0,0206 y gocnimpxyBaHNX A0 BXMBaAHHS
ankorono.

B yacosomy iHTepBani 30 xB nicnsa noyaTtky BuTBEpE-
3iHHSA YacToTa Kpalumx BignoBigen OO0 BXMBAHHSA arko-
ronto cknana 73,81% + 6,78% Ta nicns 26,19% + 6,78%.
TakvM YMHOM, BUSIBNIEHO CTaTUCTUYHO 3Ha4mmi (p < 0,05)
3MiHM 4acTOTW NpUckopeHHs peakuii p = 0,00337 y gocni-
[PKYBaHMX [0 BXMBAHHS ankoronto.

Y yacosomy iHTepBani 60 xB. nicns noyaTKky BUTBeE-
pesiHHA 4acTka npaBWibHMX BignoBigenm Jo Ta nicns
BXWUBaHHA ankoronto ctaHosuna 50,0% + 7,71%. Takum
YMHOM, CTaTUCTUYHO 3HAYYLLMX 3MiH NP BXMBAHHI arnko-
ronio He BusBneHo (p = 1).

Y yacosomy iHTepBani 90 xB. nicrsa noYaTky BUTBEpe-
3iHHSA YacTka NpaBWbHUX Bi4NOBIAEN 40 BXMBAHHS arko-
ronto crtaHosuna 54,76% + 7,68%, nicna BXMBaHHA —
45,24% + 7,68%. TakuM YMHOM, CTATUCTUYHO 3HAYYLLMX
3MiH LWBMAKOCTI peakLuii Mpu BXXMBaHHI ankoronto y gocri-
PKyBaHMX He BusaBneHo (p = 0,643).

Y yacosomy iHTepBani 120 xB. nicng no4aTky BUTBe-
pesiHHA YacTka npaBuIibHUX BIiANOBiAEW OO BXMBaAHHSA
ankoronto ctaHoBuna 42,86% + 7,64%, nicns BXXMBaHHS —
57,14% * 7,64%. Takum YMHOM, CTaTUCTUYHO 3HAYYLLUX
3MiH LUBMAKOCTI peakuii y AOCNigKyBaHUX MPU BXUBaHHI
arnkoronto He BusiBneHo (p = 0,44).

AHania  BnnuBy  «BGE3CUMMTOMHOTO  MOXMINNA»
Ha LWBWAKICTb peakuii NIOAMHM LUNSXOM TeCcTyBaHHS
3 BUKOpUCTaHHAM Tabnuub Lynste yepes 15, 30, 60,

using the proposed methodology, it was found that the
frequency of better responses before alcohol consumption
was 69.05% + 7.13%, whereas 15 minutes after the
onset of sobriety it decreased to 30.95% + 7.13%. Thus,
statistically significant changes (p < 0.05) in the frequency
of reaction acceleration were identified in the participants
prior to alcohol consumption (p = 0.0206).

At the 30-minute interval after the onset of sobriety,
the frequency of better responses before alcohol
consumption was 73.81% + 6.78%, and after alcohol
consumption it was 26.19% = 6.78%. Accordingly,
statistically significant changes (p < 0.05) in the frequency
of reaction acceleration were again observed in the
participants prior to alcohol consumption (p = 0.00337).

At the 60-minute interval after the onset of sobriety,
the frequency of better responses before and after alcohol
consumption was equal, amounting to 50.0% * 7.71%.
Thus, no statistically significant changes were detected
(p = 1.00) following alcohol consumption.

At the 90-minute interval after the onset of sobriety,
the frequency of better responses before alcohol
consumption was 54.76% + 7.68%, and after alcohol
consumption 45.24% + 7.68%. Therefore, no statistically
significant changes in reaction speed were observed
in the participants after alcohol consumption (p = 0.643).

Atthe 120-minute interval after the onset of sobriety, the
frequency of better responses before alcohol consumption
was 42.86% * 7.64%, whereas after alcohol consumption
it was 57.14% * 7.64%. Consequently, no statistically
significant changes in reaction speed were detected in the
participants after alcohol consumption (p = 0.44).

The analysis of the effect of xasymptomatic hangover»
on human reaction speed assessed using the Schulte
tables at 15, 30, 60, 90, and 120 minutes after alcohol
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90, 120 xB. micnsa ankoronbHOI iIHTOKCUKAaLLii 3 4acToTo
Kpalyux Bignosigen HasegeHo B Tabn. 2.

intoxication, with the frequency of better responses,
is presented in Table 2.

Tabnuua 2. YactoTta nokpalleHHs MoKasHWKIB LUBWMAKOCTI peakLii y AoCnifKyBaHUX 3a pesynsratamu Tecty Llynste
Table 2. Frequency of reaction speed indicators improvement in subjects based on the Schulte table test results

Yac, xB Teepesi (% = m%) Micnsa cn’aHiHHG (% £ M%) PiBeHb 3HaunmocTi (p)

Time, min Sober (% + m%) After intoxication (% + m%) Significance level (p)
15 28 (68,29 + 7,67) 13 (31,71 + 7,67) 0,0288
30 38 (90,48 + 4,53) 4 (9,52 +4,53) 0,000000354
60 27 (65,85 + 7,41) 14 (34,15 + 7,41) 0,0609
90 22 (55,00 + 7,87) 18 (45,00 + 7,87) 0,635
120 17 (42,50 + 7,82) 23 (57,50 + 7,82) 0,429

Mpu aHanisi pesynbraTiB TeCTyBaHHS LUBWMAKOCTI When analyzing the results of reaction speed testing

peakuii 3anponoHOBaHOK MeToAMKo Oyno BUSIBNEHO
CTaTUCTUYHO 3HAYMMi 3MiHM 4acTOTM MPUCKOPEHHS
peakuii y [oCnimKyBaHUX [0 BXWBAHHS arkoroso,
nopiBHAHO 3 YacoBum iHTepBanoM 15 xB. (p = 0,0288),
30 xB. (p = 0,000000354), Ta He BMABNEHO Yepe3 60 xB.
(p = 0.0609), 90 xB. (p = 0,643) Ta 120 xB. (p = 0,429).

[1Nsi BU3HAYEHHS YM BigpPI3HAETHCA LWBNAKICTb peakLuil
Y YOroBIKiB Ta XiHOK 4acTOTy NpOsiBY peakuii Anst KOXHOI
3 gBox BMGIpok ouiHoBanu B nporpami MedStat. MNpu
NpoBeAEHHi aHanidy KpUTUYHUI PiBEHb 3HAYYLLIOCTi B3ATO
piBHum 0,05. OTpumaHi pesynesratv € SKiCHUMU, a TOMy
BM3HAYeHO BipOrigHWI iHTEpBan MeTo4oM KyTOBOIO nepe-
TBOpPEeHHs dillepa (3 ypaxyBaHHAM nonpasku MeiTca).

YacTtoTy Kpalwimx BignoBsigen 3a crtaTTio, ge 6yno
22 yvonoBikn Ta 20 XXIHOK MiCrsi BXWBAHHS arikoOroro
B Pi3Hi iHTepBanu 4Yacy HaBefeHo B Tabn. 3.

using the proposed methodology, statistically significant
changes in the frequency of reaction acceleration were
identified in participants before alcohol consumption
compared with the 15-minute (p = 0.0288) and 30-minute
(p=0.000000354) time intervals. No statistically significant
differences were observed at 60 minutes (p = 0.0609),
90 minutes (p = 0.643), or 120 minutes (p = 0.429).

To determine whether reaction speed differed between
men and women, the frequency of reaction occurrence for
each of the two samples was evaluated using the MedStat
software. During the analysis, the critical level of significance
was set at 0.05. The obtained results were qualitative
in nature; therefore, the confidence interval was calculated
using Fisher’s angular transformation (with Yates’ correction).

The frequency of better responses by sex, including
22 men and 20 women after alcohol consumption
at different time intervals, is presented in Table 3.

Ta6nuus 3. YactoTta nokpalleHHs NoKasHWKIB LWBMAKOCTI peakLii y AocnigKyBaHUX 3a CTaTTio
Table 3. Frequency of reaction speed indicators improvement in subjects by gender

Yac, xB. | CtaTb YacTora Kpal,.Bign. abe.KinbkK. MegiaHa, % (95% Bl) | KputnuHe 3HaveHHs (T) | PiBeHb 3HaumocTi (p)
Time, min | Sex | Frequency of better resp. abs.number Me, % (95% CI) Critical value (T) Significance level (p)
4/m 13 59,1 (37,1-79,3)
15 1,14 0,261
x/f 16 80,0 (58,7-94,8)
4y/m 15 68,2 (46,4—86,4)
30 0,52 0,606
x/f 16 80,0 (58,7-94,8) ' '
4y/m 7 31,8 (13,6-53,6)
60 2,21 0,033
x/f 14 70,0 (47,2-88,5)
y/m 11 50,0 (28,5-7 1,5)
90 0,67 0,507
x/f 13 65,0 (41,9-84,9)
4/m 8 36,4 (17,0-58,3)
120 0,9 0,374
x/f 11 55,0 (32,0-76,9)
MpumiTtka / Note:
Y — YOIOBIKU, X — XIHKN.
m — males, f — females.
CTaTUCTUYHUIA aHani3 nokasas, LU0 Pi3HWUS Y LWBUA- Statistical analysis showed that a significant

KocTi peakuii (p < 0,05) HasiBHa Yepes 60 xB. nicns BUTBe-
pesiHHA Ta BIOCYTHS B YCiX iHWWX iHTepBanax 4vacy —
15, 30, 90, 120 xBWMAWH, WO HAO4YHO NpeacTaBreHo
Ha giarpamax (box-and-whisker) Ha puc.1-5.

HasBHicTb cTtatnuctuyHo 3Hadmmoi (p < 0,05) BigMiH-
HOCTi Yy LUBMAKOCTI peakuii MiXX YornoBikaMu Ta >XiHKkamu,
Wo BMHMKae 4vepe3 60 xB. Big MoYaTKy BUTBEPESiHHS,
BPaxoBytoYu, WO B CYKYNHOCTI B AaHOMY iHTepBani yacy
CTaTUCTUYHO 3HAYMMOI Pi3HULI BUSIBNEHO He Byno, cBia-
UNTb MPO HeOOXIOHICTb BpaxyBaHHS AaHOro 4acoBOro
iHTepBany, gk aktopa pusuky.

difference in reaction speed (p < 0.05) was present at
60 minutes after sobriety, while no significant differences
were observed at the other time intervals—15, 30, 90, and
120 minutes. These findings are clearly illustrated in the
box-and-whisker plots presented in Figures 1-5.

The presence of a statistically significant difference
(p < 0.05) in reaction speed between men and women
emerging 60 minutes after the onset of sobriety, given
that no statistically significant difference was detected for
the overall sample at this time interval, indicates the need
to consider this period as a potential risk factor.
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Fig. 1. Reaction by gender after 15 minutes
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Fig. 5. Reaction by gender after 120 minutes

OBrOBOPEHHS

Hawe pocnigkeHHs BUABUIIO CTaTUCTUYHO 3HA4YMMme
CMOBINMbHEHHSA LWWBWAKOCTI peakuii npoTaroM nepLumnx
30 xB. nicng MOBHOrO BUTBEPE3iHHA, WO MigTBEPAXY-
€TbCSl [IBOMa He3anexHuMy MeToauKamMun TeCTyBaHHS.
YactoTta Kpalwmx Bignosigen 3sHwxkyeanacs 3 69,05%
0o 30,95% uepes 15 xB. Ta 3 73,81% [o 26,19% 4epes
30 xB. 3a METOAMKOK CEHCOPHO-PYXOBOIO EKCMEPUMEHTY.
MopiGHi pedynsTat oTpumaHo i 3a Tabnuusmu Lyneste.
MounHatoumn 3 60-1 XBUNUHM MNOKa3HUKM MNOCTYNOBO BUPIB-
HIOBanucs, i CTaTUCTUYHO 3Ha4yLWol Pi3HMUi i3 noyat-
KOBVM piBHEM BXE He crocTepiranocs.

Lli paHi malTe BaxnuBe MpakTUYHE 3HaYeHHA Ans
3abesneveHHs 6e3nekn JOPOXHBOro pyxy Ta NpodeCiiHOI
[isinbHOCTI. BcTaHOBNEHWI nepiog KOrHITUBHMX NOpYLUEHb
TpuBanicTio o 60 xB. O03BOnsie pekomeHayBaTu 36inb-
WEHHS Yacy YTPVMMaHHS Big KepyBaHHs TPaHCMNOPTOM
Ta BWKOHaAHHA BIiANOBIgANbHUX 3aBAaHb HaBiTb Micns
MOBHOIO BUTBEPESiHHS, NiIATBEPPKEHOMO ankoTeCTEPOM.

DISCUSSION

Our study revealed a statistically significant slowing
of reaction time during the first 30 minutes after complete
recovery from alcohol intoxication, as confirmed
by two independent testing methods. According to the
sensorimotor experiment, the frequency of better
responses decreased from 69.05% to 30.95% after
15 minutes and from 73.81% to 26.19% after 30 minutes.
Similar results were obtained using the Schulte tables.
Starting from the 60th minute, the indicators gradually
leveled off, and no statistically significant difference from
the baseline level was observed.

These data have important practical implications for
road traffic safety and professional performance. The
identified period of cognitive impairment lasting up to
60 minutes allows recommending an extended period
of abstinence from driving and performing responsible
tasks even after complete recovery from alcohol
intoxication confirmed by a breath alcohol analyzer.
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OTpumaHi Hamun pe3ynbTaTn Y3roaxyTbCa 3 JaHUMU
Mi>XKHapoAHWX OOCHiAXeHb, SKi 4eMOHCTPYOTb KOrHITUBHI
nopyLueHHs npu noxminni. OgHak Hawa poboTta dokycy-
€TbCS Ha crneundiyHomMy acnekTi — «b6e3cMnToOMHOMY
MOXMIfi», KON KNacUyHi COMaTUYHi CUMNTOMM BifACYTHI,
ane KorHiTuBHi gediuuntn 36epiratoTbes.

Alford C. et al. (2020) y cBoeMy fOCHimMKEHHI HA CUMYNS-
TOpi BOAiIHHS TaKOX BUSIBUNM OOHAaKOBUI PiBEHb NOPYLUEHD
y rpynax 3 HyfibOBUM i 3a5MLLKOBUM BMICTOM ankorosnto [6],
LLIO NiSTBEPOKYE HaLli BUCHOBKM NPO HEe3amneXHiCTb KOrHi-
TUBHMX MOPYLLUEHb Bif, KOHLEHTPAaL,i ankoromnto B KPOBi.

MeTtaaHnanis Gunn C. et al. (2018) BusiBMB noripLieHHs
KopoTkovacHoi nam’siTi (g = 0,64), cTinkoi yearu (g = 0,47)
Ta LWBMAKOCTI NCUXOMOTOPHUX pyxiB (g = 0,66) nig yvac
noxminna [7]. Hawi gaHi WOAO CMOBINbHEHHSA LWBUA-
KOCTi peakuii MOBHICTIO BigMOBiAATb UMM 3Haxigkam,
0COBMNMBO B KOHTEKCTi MCUXOMOTOPHOI LIBUAKOCTI. CncTe-
matnyHui orngag  Kruisselbrink L.D. (2019) nokasas,
LLIO NOPYLUEHHS BUSIBNAIOTLCS MPUBNN3HO Y TPETUHI KOTHi-
TUBHUX MOKa3HMKIB [8], WO TaKOX KOPENE 3 Halmmu
pesynsrataMmv — MU BUSIBUINW MOPYLUEHHS NuLie B nepLi
30 xB., TOAj AK Mi3HiLle NOKa3HUKN HOpManisyBarnucs.

OcobnmBICTIO HALWIOro [AOCHIIXEHHS € BUSBIEHHS
reHoepHUx BIOMIHHOCTEN Y LUBWMAKOCTI BiAHOBMEHHS
KOTHITMBHMX yHKUin. Yepes 60 xB. nicna BuTBepe-
3iHHSA XiHKM OEeMOHCTpyBana Kpally 4actoTy Bignosigen
(70%) nopiBHsiHO 3 wyomnosikamu (31,8%), p = 0,033.
Lli pesynbraty y3rogxyoTbCs 3 AaHuMm van Lawick van
Pabst A.E. et al. (2019), aki B gocnimkeHHi 2214 coui-
anbHMX BUMMWBOX BUSIBUMMU, LWO XIHKW MOBIAOMASNM
npo 6Ginbluy KiNbKiICTb CUMATOMIB NOXMINns, ocobnueo
BTOMY, ronoBHui 6inb Ta Hygoty [12]. ABTOpWU noOB's-
3YI0Tb Ui BIiAMIHHOCTI 3 HMXXYOK aKTUBHICTIO ankorornbae-
rigporeHasn y XIiHOK i MeHwWMM o0’eMoM po3noginy
BOOM B oOpraHiami. Moxnuso, came 6inbl iHTEHCMBHA
cMMnTOMaTtvka npuU3BOAMTL A0 LWBMAWOI MoBinisauii
KOMMEHCATOPHUX MeXaHi3MiB.

Palmer E. et al. (2019) BcTaHoBMNY, WO aueTanbaeria,
OCHOBHWI MeTaboniT eTaHony, iHOYKye OKCuAATUBHUMN
CTpec i 3ananbHi NpoLecK B TKaHMHaX MO3KY, LLIO MPU3BO-
OWTb [0 MOPYLIEHHS HEeWpOTPaHCMICii HaBiTb nicns
NMOBHOrO BuBeAeHHs ankoronto [9]. MMig yac metaboniamy
ankoronto BiabyBaeTbcs nopyleHHs 6anaHcy FTAMK-ep-
riYyHOl Ta rnyTamatepriyHoi cuctem. Lle moxe nosicHio-
BaTW MEXaHi3M BUSIBMEHMX HAMW KOTHITUBHMX MOPYLUEHb
npwv HyNbOBOMY BMICTi ankoron — HaBiTb MicnAs enimi-
Hauii eTaHonmy NpPOJOBXYKTb AiGTM noro Metabonitu
Ta 36epiraeTbcsa ancbanaHc HeMpoMeaiaTopHUX CUCTEM.

Scholey A. et al. (2019) y gocnigxeHHi 76 y4yacHukiB
nigTBepaunn, LWo MNOoXMinnsg npu3BoanTb OO YMOBiNb-
HEHHS Yacy peakuii Ha 3aBAaHHSX, L0 BMMaratTb CTiMKOT
yBaru [10]. BaxnuBo, wo y 54% y4acHukiB Oyna Hu3bka
yactotTa MOMMUITOK — MOPYLUEHHS MPOSABNANNCA came
yepes ynoBiNbHEHHS (PYHKUIN, a He 4vepe3 36inblUeHHs
nomunok. Lle BignoBigae Hawum CnocTepexeHHsAM:
JocnigKyBaHi KOPEKTHO BWKOHYBanu 3aBAaHHS, ane
3 MEHLLOHO LUBUAKICTHO.

Devenney L.E. et al. (2019) BusBunu 3Ha4He norip-
LWeHHA poboyoi Ta eni3oguMyHOi NaM’aTi, a TakoxX Mnopy-
WeHHs posnogineHoi ysaru [11]. MopyweHHs 6ynu GinbLu
BMpaXeHi ANs 3aBgaHb, WO BUMaratoTb akTUBHOMO yTpu-
MaHHs1 iHpopmauii. Hawi meTtoankn (CEHCOPHO-PYXOBUN
ekcrnepyMeHT Ta Tabnuui Lynesre) Takox BuMaralTb

Our results are consistent with data from international
studies demonstrating cognitive impairment during
alcohol hangover. However, our work focuses
on a specific aspect — «asymptomatic hangover», when
classical somatic symptoms are absent but cognitive
deficits persist.

Alford C. et al. (2020), in a driving simulator study,
also identified comparable levels of impairment in groups
with zero and residual alcohol content [6], supporting
our conclusion that cognitive impairment may occur
independently of the concentration of alcohol in the blood.

A meta-analysis by Gunn C. et al. (2018) revealed
impairments in short-term memory (g = 0.64), sustained
attention (g = 0.47), and psychomotor speed (g = 0.66)
during hangover [7]. Our findings regarding slowed
reaction time fully correspond to these results, particularly
in the context of psychomotor speed. A systematic review
by Kruisselbrink L.D. (2019) showed that impairments
are detected in approximately one third of cognitive
indicators [8], which also correlates with our results:
impairments were observed only during the first
30 minutes, while later the indicators normalized.

A specific feature of our study is the identification
of gender differences in the rate of cognitive recovery.
Sixty minutes after recovery from alcohol intoxication,
women demonstrated a higher frequency of correct
responses (70%) compared with men (31.8%), p = 0.033.
These results are consistent with the data of van Lawick
van PabstA.E. et al. (2019), who, in a study of 2214 social
drinkers, found that women reported a greater number
of hangover symptoms, particularly fatigue, headache,
and nausea [12]. The authors attribute these differences
to lower alcohol dehydrogenase activity in women and
a smaller volume of body water. It is possible that more
pronounced symptomatology leads to faster mobilization
of compensatory mechanisms.

Palmer E. et al. (2019) demonstrated that
acetaldehyde, the primary metabolite of ethanol, induces
oxidative stress and inflammatory processes in brain
tissue, leading to impaired neurotransmission even
after complete elimination of alcohol [9]. During alcohol
metabolism, an imbalance occurs between gamma-
aminobutyric acid—ergic and glutamatergic systems. This
may explain the mechanism of the cognitive impairments
identified in our study at zero alcohol concentration,
as alcohol metabolites continue to exert effects and
neurotransmitter imbalance persists even after ethanol
elimination.

Scholey A. et al. (2019), in a study involving
76 participants, confirmed that hangover leads
to prolonged reaction time in tasks requiring sustained
attention [10]. Importantly, 54% of participants
demonstrated a low error rate, indicating that impairment
manifested primarily as slowing of functions rather
than an increase in errors. This corresponds to our
observations: participants performed tasks correctly but
at a reduced speed.

Devenney L.E. et al. (2019) identified significant
impairments in working and episodic memory, as well
as deficits in divided attention [11]. The impairments were
more pronounced in tasks requiring active maintenance
of information. Our methods (the sensorimotor experiment
and Schulte tables) also require concentration of attention
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KOHUEHTpauii yBarm Ta LUBMAKOTO MNEpPEeKoveHHs,
LLIO MOXe MOSICHIOBATK BUSIBIEHI NOPYLLIEHHS.

Benson S. et al. (2020) BcTaHOBWMM, WO MOXMINNsA
3Ha4yHO mnoripwye baraTo3afgaqvHiCTb, 3HWXKYE MUIBHICTD,
nigBuLLY€E MeHTanbHy BTOMY Ta TPMBOXHICTb [13]. Lie mae
KpUTUYHE 3HAYeHHs Ons npodecin, ae HeobxigHa ogHO-
YacHa obpobka MHOXWHHOI iHdopMaLli, 3okpema Ans
BoaiiB. Gunn C. et al. (2021) BuABMAM, WO NOXMINMs
He BMNMMBAaE 3HA4YHO Ha iHribiuito Bignosigi, ane 36inbLye
CNPUIHATE  MeHTanbHe 3yCcumnns  Ans  BUKOHAHHS
3aBaaHb [14]. Lle nosdcHioe, YoMy noau y ctaHi «6escmmn-
TOMHOIO MOXMINAs» MOXYTb HE YCBIAOMMOBaTM KOTHi-
TUBHUX AediUMTiB — BOHM 34aTHI BUKOHYBaTW 3aBAaHHS,
ane 3 GiNbLUMMK 3yCUNNAMU Ta MEHLLIOK LUBUAKICTHO.

Ayre E. et al. (2021) BctaHOBMNU, WO TSXKKICTb
NoOXMINMA KopentoBana 3 MOMpPLWEeHHAM SKOCTi  CHy
Ta KOTHITMBHMX dyHKUin [15]. HaBiTb npu KoHTponi
SIKOCTi CHY MOXMINMsi NPOAOBXYBANoO HEraTMBHO BMU-
BaTW Ha NPOAYKTUBHICTb, IO CBIAYUTb MPO HE3anexHun
MexaHiam BnnuBy MeTaboniTiB ankoromnto. Y Halomy
OOCrifXeHHI MU He OLiHIoBanu SKiCTb CHY, ane BCi Aochi-
D)KyBaHi MpOXOaunu TecTyBaHHA B OOHaKOBWUX YyMOBaXx,
WO [03BOMsiE MPUMNYCTUTW, WO BWSIBMEHI MOPYLUEHHS
3yMOBIEHI came BNSIMBOM arkorofibHUX MeTaboniTis.

Chavarria J. et al. (2022) y nOHriTIoAHOMY AOCHIKEHHI
(N = 104, 5 pokiB) nokasanu, Lo cyb’eKTMBHe cnogobaHHs
arnkorort € hakTopoM pU3MKy Ans YacToTu NoxXminns [16].
Ayre E. et al. (2022) nokasanu, WO NOXMInnsA 3HAYHO
noripwye posnogin yeBarn Mpyv BMKOHAHHI MOABIHOIO
3aBgaHHs [17]. Alford C. et al. (2020) Takox ouiHioBan1
BMMVB MOXMiNMsi B AOMALUHIX YMOBax i BUSBUNWU 3Ha4He
MOTiPLUEHHSI HACTPOK Ta 3HWKEHHSI KOTHITUBHOI MpoAdyK-
TUBHOCTI MPW BUKOHAHHI NOBCAKAEHHMX 3aBaaHb [18].

Hudson F. Ta Gunn C. (2023) BusiBAnn, WO ocobu
3 HVDKYMM pIBHEM KOHTPOMIO yBaru yacTille noBigomnanv
MpO HEeraTVBHWI BNIMB MOXMINMAS Ha NOBCAKAEHHY Aidnb-
HicTb [19]. Lle Moxe matn 3HadeHHs Ans npodecinHoro
BinGOpy Ocib, ki NpautotoTh Y cdhepax NiABULLEHOMO PUSUKY.

MpakTM4yHe 3Ha4YeHHst HalWMX pe3ynbTaTiB nonsarae
Yy MOXIIMBOCTI PO3POOKM KOHKPETHUX pekoMeHaaLin
ONst HOPMAaTMBHMX OOKYMEHTIB. FAKLIO HAsiBHICTb y KpOBI
KOHLeHTpauii ankoronto noHag 0,2 r/n YiTko pernameHTy-
€TbCS 3aKOHOAABCTBOM K OOTSXYOUMIA dhakTop, TO BB
MeTaboniTiB ankorosno nicnsi NoBHOI eniMiHauii etaHony
3 OpraHiamy 3anuLiaeTbCcs No3sa yBaroto perynatopis. Haiwi
[aHi BKasyloTb Ha HeoOXigHICTb BCTAHOBMEHHS Mepioay
YTPUMaHHS Big KEepyBaHHS TPAHCMOPTOM Ta BUKOHAHHSI
BiANOBIAANbHMX 3aBAAHb NPOTSAroM LoHanmeHwe 60 xB.
nicnsa JOCArHEeHHS HYNbOBOrO NMOKa3HWKa ankoTecTepa.

BUCHOBKHU

BcTtaHoBneHa HasBHiCTb BMnMBY «6e3CMMMNTOMHOMO
MOXMINNS» MiCSA anKkorofibHOTO CM'AHIHHS, MPY AKOMY BMICT
ankoronto He nepesuysas 0,5 npomine, Ha KOTHITUBHI
YHKUIT NIOANHK, 30KpeMa LUBUAKICTb peakuil mogunHu.

[oseneHo, wo B iHTepBani Yacy go 30 xB. nicns
MOBHOrO BWTBEPES3IHHSI CMOCTEPIraeTbCsl CTaTUCTUYHO
[OCTOBIpHE CMOBINbHEHHS LUBUAKOCTI peakLii MognuHN.

HasBHiCTb  CTATUCTMYHO  3HaAYMMOi  BiOMIHHOCTI
y LWBWAKOCTI peakuii MK 4YoroBikamMu Ta XiHKamu,
Wwo BuHMKae 4vepe3 60 xB. Big MoYaTKy BUTBEPE3iHHS,

and rapid switching, which may explain the observed
impairments.

Benson S. et al. (2020) found that hangover
significantly impairs multitasking, reduces alertness,
and increases mental fatigue and anxiety [13]. This is of
critical importance for professions requiring simultaneous
processing of multiple information streams, particularly
for drivers. Gunn C. et al. (2021) demonstrated that
hangover does not significantly affect response inhibition
but increases perceived mental effort required to perform
tasks [14]. This explains why individuals in a state of
«asymptomatic hangover» may not be aware of cognitive
deficits: they are able to perform tasks, but with greater
effort and reduced speed.

Ayre E. et al. (2021) found that hangover severity
correlated with poorer sleep quality and cognitive
functioning [15]. Even after controlling for sleep quality,
hangover continued to negatively affect performance,
indicating an independent mechanism related to alcohol
metabolites. In our study, sleep quality was not assessed;
however, all participants were tested under identical
conditions, which allows assuming that the observed
impairments were attributable to the effects of alcohol
metabolites.

Chavarria J. et al. (2022), in a longitudinal study
(N =104, 5 years), showed that subjective liking of alcohol
is a risk factor for hangover frequency [16]. Ayre E. et al.
(2022) demonstrated that hangover significantly impairs
divided attention during dual-task performance [17]. Alford
C. et al. (2020) also assessed hangover effects in home
settings and identified significant mood deterioration
and reduced cognitive performance during everyday
activities [18].

Hudson F. and Gunn C. (2023) found that individuals
with lower levels of attentional control more frequently
reported a negative impact of hangover on daily
functioning [19]. This may be relevant for professional
selection in high-risk occupations.

The practical significance of our results lies in the
potential development of specific recommendations for
regulatory documents. While the presence of blood alcohol
concentrations exceeding 0.2 g/L is clearly regulated
by law as an aggravating factor, the influence of alcohol
metabolites after complete elimination of ethanol from
the body remains outside the attention of regulators. Our
data indicate the need to establish a period of abstinence
from driving and performing responsible tasks for
at least 60 minutes after achieving a zero breath alcohol
analyzer reading.

CONCLUSIONS

The presence of an effect of kasymptomatic hangover»
following alcohol intoxication with a blood alcohol
concentration not exceeding 0.5%. on human cognitive
functions, particularly reaction time, was established.

It was demonstrated that within a time interval of up
to 30 minutes after complete sobriety, a statistically
significant slowing of human reaction time is observed.

The presence of a statistically significant difference
in reaction time between men and women occurring
60 minutes after the onset of sobriety indicates the need
to consider this time interval as a risk factor.

OpuwuriHanbHi gocnigpKeHHs

Original research



BicHuKk XapkiBCbKOro HaLjioHanbLHOro yHiBepcuteTy iMeHi B.H. KapasiHa. ISSN 2313-2396 (Online)

Cepis MeguumHa. 2026. T. 34. Ne 1(58). C. 64-76
The Journal of V.N. Karazin Kharkiv National University.
Series Medicine. 2026;34(1(58)):64-76

ISSN 2313-6693 (Print)

CBI4YMTb MPO HEOOXIOHICTL BpaxyBaHHA 4AHOIO YacoBOro
iHTepBany, gk haktopa pusuky.

BusiBneHHs BnnvBy — «BE3CMMMTOMHOMO  MOXMIMMs»
Ha LWBMAOKICTb peakuii faMHM MNPOTSAroM OAHIET roauHK
nicnst npoTBepesiHHA Mae OyT BpaxoBaHe B pekomeHaa-
LisX Ta HOPMaTUBHWUX AOKyMeHTax MiHICTepCTBO OXOPOHU
300poB'a YkpaiHu sik doakTop pu3mnKy Ans ocib —BoAiis, Ninoris,
onepartopiB BUPOOHUYMX NPOLIECIB Ta iH., Ae Ti CNOoBINbHEHHS!
MOXe 3arpoXXyBaTu XUTTIO Ta 300POB’H0 OTOHYHOHMX.
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OBMEXEHHA AOCAIAXKEHHSA

ABTOpM pyKOnNWUCy CBIAOMO 3acBiAyyloTb, LWO MpeacTaBreHe
OOCMiMKEHHS Mae OOMEXEHHs, 3yMOBIEHi 1oro AusanHoM
i BUKOHaHHSAM. BigHocHo HeBenwuka Bubipka (n = 42) Ta ofHo-
LIEHTPOBUI XapakTep OOCNIMKEHHS OOMEXYHTb y3aranbHEHHs!
pesynbTaTtiB Ha wupLwi nonynsAuii. JocnigXeHHs npoBogunocs
B NIabopaTopHMX YMOBaX i3 BUKOPUCTAHHAM KOMM'IOTEPU3OBaHNX
TECTiB LWUBMAKOCTI peakuii. BuB4aBca oguH piBeHb iHTOKcuKaLii
(8o 0,5%o), 6e3 BpaxyBaHHS TUMY arnkorofibHUX HaMoiB Ta iHAWBI-
OyanbHUX meTaboniyHnx ocobnmBOCTEN YYaCHWKIB.

[Ons miHimisauii BnnvBiB 3aCTOCOBaHO CTaHAAPTU30BaHi NpOTO-
KON TeCTyBaHHsi, kanibpoBaHi npunagu BUMIPIHOBaHHS, YiTki
KpuTepii  BKIMIOYEHHS/BUKIIOYEHHS] Y4acHUKIB Ta BanigoBaHi
CTaTUCTUYHI METOAN.

BTimM, BU3HaYeHi OOMEXEHHS HE HIBEMIOKOTb NPAKTUYHY LIiHHICTb
OTPMMaHWX PpesynbTaTiB, a 1Lle OKPEeCIolTb BeKTopu Ans
HaCTYMHUX eTaniB HayKoBOro noLuyky. [logamnblue yTOYHEeHHS
Ta BHOOCKOHANEHHS BUSBIEHWX 3aKOHOMIpHOCTEN mnoTpebye
NpoBeaAeHHs MyNbTULIEHTPOBMX AOCHIAXKEHb 3 BinbLummMn BUGIp-
KaMu, Pi3HUMU PIBHAMM HTOKCMKaUii Ta OLIHKOK LUMPLLOTO
CNeKTpa KOrHITUBHUX (OYHKLN.

MepcnekTMBU NOAQABLLUMX AOCAIAXEHD

MepcrnekTMBHUM € MPOAOBXKEHHS AOCNIAXEHb AN BUSBMEHHS
BMNMBY «6€3CMMNTOMHOrO NOXMINMs» Ha iHLLI KOTHITUBHI cpyHKLiT
noavHY, 3okpema i yBary. Kpim Toro, BaKnvMBuM HanpsMKOM
€ BMNPOBaKEHHS pe3ynbraTiB AoChigKeHHsi B poboty MiHic-
TepcTBa OXOPOHW 3A40poB’'s Ta MiHicTepcTBa BHYTpILLHIX cnpaB
YkpaiHn Oons po3pobku HOpMaTMBHO-MPABOBUX aKTiB Ta PeKo-
MeHaauin, iHPOpPMyBaHHSA CIBPOBITHWKIB MOTEHLIMHO Hebes-
nevyHnx npodecin.

KoHAIKT iHTepecis
ABTOpPU 3a5BNSAIOTb NPO BIACYTHICTb KOHMIKTY iHTEPECIB.
AOTpMMGHHSl €TUYHUX HOPM

[ocnigxeHHs NpoBOAMIOCH Y BiANOBIAHOCTI 4O OCHOBHMX MOSO-
XeHb Ta [lpaBun rymMaHHOro CTaBfieHHs A0 nauieHTiB 3rigHo
3 Bumoramm Tokincbkoi aeknapadii BcecBiTHbOI MeanyHoi acoui-
auii, MixxHapogHux pekomeHaauin enbciHCbKOI Aeknapadii 3 npas
noanHn, KoHeeHuii Pagn €sponu woao npae noguHn i biomeam-
umHK, 3akoHiB YkpaiHn, HakasiB MiHicTepcTBa OXOpPOHM 300POB'S
Ykpainu Ta Bumoramu ETnyHoro kogekcy nikapst YkpaiHu.

Bci yuacHukun gocnigxeHHs — ocobu Bikom noHag 21 pik i3 3ago-
BiflbHUM CTaHOM 3[0POB’s 6e3 BUPaKEHUX CUMMTOMIB 3aXBOPHO-
BaHb. PiBeHb ankoronto B kpoBi He nepesuwysas 0,5 npomine,
Lo BiANOBifae cyBOKknNiHIYHOMY PiBHIO anKoronbHOro Cr'siHiHHS.
XopeH enemeHT poboTu He MICTUTb nmmariaty umn dabpuvkauii
paHux. Bci mxepena iHdopmauii BigNnoBiAHO MNPOLUTOBAHI
Ta HanexXxHM YMHOM 0hbopMMEHi.
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Limitations of the study

The authors of the manuscript consciously acknowledge
that the presented study has limitations due to its design and
implementation. The relatively small sample size (n = 42) and
the single-center nature of the study limit the generalizability
of the results to wider populations. The study was conducted
in laboratory conditions using computerized reaction speed
tests. One level of intoxication (up to 0.5%0) was studied, without
taking into account the type of alcoholic beverages and individual
metabolic characteristics of the participants.

To minimize the effects, standardized testing protocols,
calibrated measuring devices, clear inclusion/exclusion criteria
for participants, and validated statistical methods were used.
However, the identified limitations do not eliminate the practical
value of the results obtained, but only outline vectors for the
next stages of scientific research. Further clarification and
improvement of the revealed patterns requires multicenter
studies with larger samples, different levels of intoxication, and
assessment of a wider range of cognitive functions.

Prospects for further research

Prospects for further research include the continuation of studies
aimed at identifying the effects of «asymptomatic hangover»
on other human cognitive functions, particularly attention.
In addition, an important direction is the implementation of the
study results in the activities of the Ministry of Health and the
Ministry of Internal Affairs of Ukraine for the development
of regulatory and legal acts and recommendations, as well as for
informing employees of potentially hazardous professions.
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BUKOPUCTAHHS LUTYYHOrO iHTEAEKTY

ABTOpY pyKOMnMCy CBIAOMO 3acCBiAYyHOTh, WO Y Mpoueci npoBe-
[EHHS JOCMIAKEHHS Ta NiATOTOBKM LIbOro PyKOMUCY He BUKOPUCTO-
BYBasu >XOOHUX IHCTPYMeHTIB abo cepBiCiB reHepaTMBHOTO LLUTYY-
HOTO iHTENeKTY ANS BUKOHAHHSA OyAb-aKuX 3aBAaHb, NeperniyeHnx
y TakcoHoMii generyBaHHs 3aBAaHb reHepaTUBHOMY LLTYYHOMY
iHTenekty «GAIDeT» (Generative Atrtificial Intelligence Delegation
Taxonomy, 2025 p.). Yci eTann poboTn — Big koHUenTyanisawii
00 (hiHanbHOro peaaryBaHHsl — BUKOHaHI 6e3 3anyyeHHsi reHepa-
TUBHOTO LUTYYHOTO iHTENEKTY, BUKITIOYHO aBTOPaMK.

MepBUHHI AGHi Ta maTepiaAu

[MepBWHHI AaHi OOCMIOXEHHS, BKMOYaK4uM pesynstatyi TecTy-
BaHHSI LUBMOKOCTi peakLii, aHKEeTHi AaHi y4acHWKIB Ta CTaTUCTUYHI
po3paxyHku, 36epiratoTbCs B apxiBi kadeapu CyaoBOi MEANLNHN
Ta MeguyHoro npaea HauioHanbHOro MegwMyHoOro YyHiBepcu-
TeTy imeHi O.0. boromonbus MiHicTepcTBa OXOPOHU 300POB’s
Ykpainun. JaHi moxyTb 6yTn HagaHi 3a obrpyHTOBaHUM 3anMToM
[0 aBTOpa-KOpecnoHAeHTa 3 ypaxyBaHHSIM BUMOT KOHMIAEHLiN-
HOCTi, ETUY4HNX HOPM Ta YMHHOIO 3aKOHOAABCTBA YKpaiHu LWoao
3aXUCTY NEPCOHaNbHUX AaHUX.

IHdbopmaLis Npo cbiHAOHCYBAHHSA

ABTOpU 3as8BMAKTb, O BOHW HE OTPMMYyBanu >XOAHOI diHaH-
COBOI NiATPMMKM Bif iHLLIMX OCI6 Yn opraHi3auiin Ans NpoBeAeHHS
un ny6nikauii noTo4Hoi poboTn. ABTOpU 3asBNSAOTb, WO Y HUX
HeMae BifOMMX KOHKYPYOUnNX hiHaHCOBMX iHTepeciB abo ocobu-
CTWUX CTOCYHKIB, siKi MOrTv 6 BINMHYTM Ha poboTy, Npo sIKy MAeTbes
B Ui cTatTi. PoboTta BMKOHaHa B pamkax HaykoBO-AOCHiAHOT
po6oTn kadeapu cyqoBoi MeauUmMHN Ta MeguyHoro npaea Haui-
OHanbHOro MeguyHoro yHisepcuteTy iMeHi O.O. Boromonbus
MiHicTepcTBa oxopoHu 3pgopoB’s Ykpainn «CyaoBo-meanyHa
OLjiHKa BMNMMBY HACMiAKIB CYOKMiHIYHOrO ankorofibHOro C’SiHIHHS
Ha KOTHITUBHI (PyHKUIT NIOAMHW», HOMEpP AepXaBHOI peecTpauii
0125U000571, TepmiH BUukoHaHHsi 2025-2027 pp. PiHaHCyBaHHS
3AiNCHIOETLCS BNIACHNMM KOLUTaMW YCTaHOBM.

BIAOMOCTI NMPO ABTOPIB

BinskoB AHApi MukonanoBuY — JOKTOP MEAMYHUX Hayk,
npodecop, npodgecop kadheapn cyaoBoi MeauuUMHN Ta Meauyd-
HOro npaea HauioHanbHOrO MeaWYHOro YHIBEPCUTETY iMEeHi
0.0. boromonbuss MiHicTepcTBa OXOpPOHM 300pOB’St YKpaiHu;
Byn. MeuHukoBa, 6ya. 5, M. Kuis, Ykpaina, 01021;

e-mail: venik316@gmail.com

Mo6.: +38 (050) 382-22-94

BHecok aemopa: koHuenuis ma dusaliH pobomu, 36ip
ma aHarnia 0aHux, sidnoeidanbHicme 3a cmamucmuyHul
aHania, HarucaHHs cmammi, KpUmU4YHe peyeH3y8aHHs,
ocmamoyHe 3ameepdXXeHHs cmammi.

MuxannuyeHko bBopuc BaneHTMHOBMY —  JOKTOP
MeauyHMX Hayk, npodecop, 3aBigysBay kadeapu cyqoBoi Meau-
LUMHM Ta MeAUYHoro npaea HauioHanbHOro Mefu4Horo yHieep-
cutety iMeHi O.0. Boromonbus MiHicTepcTBa OXOPOHM 340POB’A
Ykpainu; Byn. MeyHukoBa, 6ya. 5, M. Kuis, Ykpaina, 01021;

e-mail: mbv111958@gmail.com

Mo6.: +38 (050) 448-35-20

BHecok aemopa: 36ip ma aHanisa daHux, eidnosioarisb-
Hicmb 3a cmamucmuyHUl aHarni3, HarucaHHs cmammi,
ocmamoyHe 3ameepdXXeHHsI cmammi.

Use of Generative Atlificial Intelligence

The authors of the manuscript consciously certify that in the
process of conducting the research and preparing this
manuscript, they did not use any generative artificial intelligence
tools or services to perform any tasks listed in the Generative
Artificial Intelligence Delegation Taxonomy (GAIDeT, 2025). All
stages of the work — from conceptualization to final editing —
were performed without the involvement of generative artificial
intelligence, exclusively by the authors.
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