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ABSTRACT

Introduction. Literature data on the impact of alcohol use disorders (AUD) on cognitive function in combatants
with post-traumatic stress disorder (PTSD) remain inconclusive, which underscores the rationale and relevance of
the present study.

Aim. To assess the prognostic value of alcohol use disorders in combatants with post-traumatic stress disorder in
relation to the severity of cognitive dysfunction.

Materials and methods. The study analyzed the results of examinations of 274 inpatients with PTSD, all of whom
were male combatants aged 20-56 years. Depending on the presence of AUD, the patients were divided into two
groups: those with isolated PTSD and those with PTSD comorbid with AUD. PTSD was diagnosed according to
Order No. 121 of the Ministry of Health of Ukraine dated February 23, 2016. AUD was assessed using the CAGE,
AUDIT, and CIWA-Ar tests, while cognitive function was evaluated using the MMSE, MoCA, SAGE, Clock Drawing
Test, and 10-Word Recall Test. The results were statistically analyzed and presented as (M+m). Prognostic value was
determined using multivariable logistic regression analysis.

Results. Alcohol use disorders in combatants were associated with an increased frequency of difficulties with
concentration and feelings of loneliness, fluctuations in blood pressure, episodes of dizziness, and flashbacks. In
combatants with PTSD, AUD was a prognostic marker of difficulty concentrating, increasing its likelihood by 9.76-
fold (p<0.0001), and of feelings of loneliness, increasing the likelihood by 1.69-fold (p=0.057). The comorbidity of
PTSD and AUD increased the likelihood of dementia according to the MMSE by 7.24-fold (p=0.001), cognitive
dysfunction according to the SAGE by 3.30-fold (p=0.0002), and impairment on the Clock Drawing Test by 2.04-fold
(p=0.015), as well as increasing the likelihood of medium and low memory performance by 33.45-fold (p<0.0001).
Conclusions. Alcohol use disorders in combatants with post-traumatic stress disorder are a marker of cognitive
dysfunction and are associated with an increased likelihood and severity of cognitive impairment.

Keywords: alcohol use disorder, post-traumatic stress disorder, cognitive dysfunction, combatants, psychological
testing.

INTRODUCTION
Post-traumatic stress disorder (PTSD) is an

violent death, that an individual has experienced or
witnessed [2].

Y

important public health problem affecting both
military combatants and the civilian population [1],
particularly in the context of full-scale warfare and
regular shelling of civilian areas. PTSD is defined
as an acute or chronic mental disorder or neurosis
resulting from exposure to severe psychologically
traumatic events, including military operations
involving graphic scenes of death and mutilation,
terrorist attacks, major accidents, fires and natural
disasters, as well as scenes of sexual, physical,
and psychological violence, most often involving
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Cognitive impairment is an important predisposing
factor and, at the same time, a consequence of PTSD.
It affects cognitive processes in the brain, thereby
impairing the individual's ability to interact rationally
with their environment. A meta-analysis of 21 studies
involving 1,977 military personnel demonstrated
increased attention to threat-related stimuli, which,
on the one hand, may enhance safety and, on the
other, is associated with PTSD [3]. Military personnel
with PTSD also tended to describe memories in an
overly general manner, exhibited altered perception,
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demonstrated impaired interpretation, and more
frequently provided negative responses to ambiguous
statements [3]. For combatants, previous traumatic
brain injuries and blast-related injuries are also
important, as these conditions may independently
cause cognitive impairment, including alterations
in social functioning, the emergence of intrusive
thoughts, and impaired ability to recognize the
emotions of others and regulate one's own emotions
[4]. In combatants with coexisting cognitive
dysfunction (CD) and PTSD, a sixfold higher rate of
suicide has been reported compared with individuals
diagnosed with only one of these conditions [5].
Among veterans with PTSD, cognitive impairments
have been documented for decades following
traumatic events and military service [6].

The complex of emotional and somatic reactions
experienced by combatants creates a background
for the development of addictive behavior. This is
particularly relevant to alcohol use disorders (AUD)
[7, 8]. PTSD and AUD have synergistic clinical
manifestations, and their comorbidity is associated
with insufficient treatment efficacy [9]. However, the
available literature remains inconclusive [10], which
underscores the rationale and relevance of the present
study.

AIM

To assess the prognostic value of alcohol use
disorders in combatants with post-traumatic stress
disorder in relation to the severity of cognitive
dysfunction.

MATERIALS AND METHODS

The study analyzed the results of examinations of
274 inpatients with PTSD who underwent standard
diagnostic assessment and treatment. All patients
were male combatants aged 20-56 years. Depending
on the presence of AUD, the patients were divided
into two groups: Group 1 (G1; n=150; mean age
31.0+2.6 years) with isolated PTSD and Group 2 (G2;
n=124; mean age 27.5+4.0 years; p>0.05) with PTSD
comorbid with AUD. The study was conducted in
accordance with the Declaration of Helsinki of the
World Medical Association, with informed consent
obtained from all participants, under the supervision
of the Bioethics Committee of Danylo Halytsky Lviv
National Medical University (protocols No. 10 dated
December 16, 2019, and No. 1 dated January 20,
2025).

PTSD was diagnosed in accordance with Order
No. 121 of the Ministry of Health of Ukraine dated
February 23, 2016. To identify AUD and assess its
severity, an interview was conducted to encourage
patients to provide candid and reliable information.
With the participants' consent, combatants were

Creative Commons «Attribution» 4.0

YKPATHCbKWIA HAYKOBO-MELWYHWUIA MOTIOLDKHUIA XXYPHAS @ 3 (164)/2026

OPUTIHANIbHI POEOTY IS

additionally assessed using validated questionnaires:
the CAGE Questionnaire, AUDIT (Alcohol Use
Disorders Identification Test), MAST (Michigan
Alcoholism Screening Test), and CIWA-Ar (Clinical
Institute Withdrawal Assessment for Alcohol-Revised).
Cognitive impairment was objectively assessed
using neuropsychological methods [11], including
the Mini-Mental State Examination (MMSE) [12],
Montreal Cognitive Assessment (MoCA) [13], SAGE
(Self-Administered Gerocognitive Examination) [14],
Clock Drawing Test, and 10-Word Recall Test [13].
The results were statistically analyzed and tested
for normality of distribution, which was consistent
with a Gaussian distribution; therefore, parametric
statistical methods were used. The data are presented
as (M £ m). Comparisons of the obtained results
and assessment of the significance of the observed
differences were performed using Student’s t-test.
Prognostic value was determined using multivariable
logistic regression analysis [15]. Odds ratios (OR),
95% confidence intervals (95% CI), statistical
significance (p), and the Z-statistic were calculated.
For statistically significant prognostic markers,
sensitivity (the proportion of true-positive results) and
specificity (the proportion of true-negative results)
were determined and expressed as percentages. A p
value < 0.05 was considered statistically significant.

RESULTS

PTSD in combatants was characterized by the
most frequent manifestations of avoidance symptoms
(84-89%), intrusive behavior and hyperarousal
(45-51%), and emotional numbing and detachment
(21-37%), regardless of comorbidity with alcohol
use disorders (AUD). Compared with isolated PTSD,
comorbid PTSD and AUD was characterized by a
higher frequency of autonomic reactions manifested
by dizziness accompanied by nausea (42.74% vs.
31.33%), a craving for alcohol to relieve tension
and reduce the intensity of distressing experiences
(95.16% vs. 22.66%), and impaired concentration
(87.90% vs. 42.66%), along with less frequent mood
changes (73.33% vs. 87.33%).

The severity of the leading PTSD symptoms in
combatants with isolated PTSD and PTSD comorbid
with AUD is presented in Fig. 1. In patients with
PTSD, the presence of AUD was associated with
greater difficulties in concentration, increased
feelings of loneliness, fluctuations in blood pressure,
more frequent episodes of dizziness, and flashbacks.

Screening assessment of cognitive function was
primarily aimed at determining the nature and
severity of PTSD itself. The course of PTSD in the
presence of AUD was characterized by significantly
more frequent difficulties with attention and feelings
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Fig. 1. Frequency and severity of PTSD symptoms in combatants with isolated PTSD
and PTSD comorbid with AUD

of loneliness (Table 1). Thus, difficulty concentrating
was observed 9.76 times more frequently in patients
with comorbid PTSD and AUD, with a high level of
statistical significance (95% CI=5.20-18.32;p<0.0001).
The sensitivity of this indicator was relatively high
(87.90%), whereas its specificity was somewhat lower
(57.33%). The PTSD symptom of feeling of loneliness
approached statistical significance, being 1.69 times

more frequent in patients with comorbid PTSD and
AUD (95% CI=0.90-2.57; p=0.0575), with similar
sensitivity and specificity values (Tables 1 and 2).
Multivariable odds analysis of the psychometric
characteristics of cognitive function revealed sta-
tistically significant differences between isolated
PTSD and PTSD comorbid with AUD according to
the MMSE and SAGE scales, memory performance

Table 1. Probabilistic analysis of cognitive dysfunction (CD) for differentiating PTSD with alcohol use

disorders from isolated PTSD

G2 G1 95 % ClI
Diagnostic indicator OR Z-statistic p
Present |Absent from to
Cognitive syndrome as a manifestation of PTSD

Difficulty concentrating 109 86 9.76 5.20 18.32 7.097 <0.0001
Feeling of loneliness 73 79 1.59 0.99 2.57 1.899 0.0575

Cognitive function
MMSE, dementia 119 35 7.24 2.74 19.14 3.995 0.001
MoCA, severe cognitive dysfunction + dementia 75 70 1.34 0.83 2.16 1.187 0.2351
MoCA, dementia 4 148 | 2.47 0.44 13.69 1.032 0.3020
SAGE, marked cognitive dysfunction 31 138 3.30 1.87 7.85 3.676 0.0002
Medium and low memory performance 90 139 | 33.45 | 16.12 69.39 9.427 <0.0001
g}}%cgesgfgv'cr;% Test, r;];s(jfi;actteion 38 | 123 | 201 | 194 | 354 | 2427 | 00152

Table 2. Sensitivity and specificity of significant odds-based indicators for differentiating combatants with
PTSD and comorbid alcohol use disorders from those with isolated PTSD

Indicator Sensitivity Specificity
Cognitive manifestations in PTSD assessment: difficulty concentrating 87.90 % 57.33 %
Cognitive manifestations in PTSD assessment: feeling of loneliness 58.87 % 52.67 %
MMSE, dementia of any severity 95.97 % 23.33%
SAGE, marked cognitive dysfunction 25.00 % 92.00 %
Medium and low memory performance 72.58 % 92.67 %
Moderate and severe cognitive dysfunction according to the Clock Drawing Test 30.65 % 82.00 %
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tests, and the Clock Drawing Test. Thus, in the
presence of comorbid PTSD and AUD, the likelihood
of dementia of any severity according to the MMSE
increased 7.24-fold (95% CI=2.74-19.14; p=0.001),
with very high sensitivity (95.97%) and moderate
specificity (23.33%). Indeed, combatants with
comorbid PTSD, AUD, and dementia of any severity
according to the MMSE (18.33+0.12 points; n=105)
differed from individuals in the same group with
moderate cognitive impairment (24.3310.14 points;
n=19; p<0.05) by significantly lower cognitive
function according to the MoCA (20.82+0.37 vs.
23.62+0.67 points; p<0.05) and higher fasting glucose
levels (6.79+0.06 vs. 6.18+0.09 mmol/L; p<0.01).
It may be assumed that impaired carbohydrate
metabolism is accompanied by peripheral insulin
resistance, which may also develop in brain tissue and
contribute to cognitive dysfunction.

In contrast, according to multivariable logistic
regression analysis, the SAGE test demonstrated low
sensitivity (25.00%) and very high specificity (95.97%)
(Table 2). The combination of PTSD and AUD increased
the likelihood of marked cognitive dysfunction
(14 points) by 3.30-fold (95% CI=1.87-7.85;
p=0.0002) (Table 1). Indeed, normal SAGE scores were
not observed at all among combatants with comorbid
PTSD and AUD, while 25% of those examined had
marked cognitive dysfunction (13.45+0.12 points).

The combination of PTSD and AUD also proved
to be a prognostic marker of medium and low
memory performance on the 10-Word Recall Test,
with the likelihood increasing 33.45-fold compared
with patients with isolated PTSD (95% CI=6.12-
69.39; p<0.0001), with a sensitivity of 72.58% and
specificity of 92.67% (Tables 1 and 2). High memory
performance (8-10 points) was not observed in any
combatant with PTSD and AUD, whereas medium
and low memory performance (<4.0 points) was
diagnosed in 60.48% of those examined.

Alcohol use disorders also significantly increased
the likelihood of moderate and severe impairment of
cognitive and executive functions according to the
Clock Drawing Test by 2.04-fold (95% CI=1.14-3.54;
p=0.0152), with a sensitivity of 30.65% and specificity
of 82.00% (Tables 1 and 2). Indeed, among patients
with comorbid PTSD and AUD, a normal Clock
Drawing Test score (9-10 points) was observed in
only 3.22%.

DISCUSSIONS

Alcohol use disorders among combatants represent
a significant problem [16], and their prevalence
is expected to increase further among Ukrainian
combatants [17]. We found that AUD in combatants
increased the frequency of difficulties with
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concentration and feelings of loneliness, fluctuations
in blood pressure, episodes of dizziness, and
flashbacks, which, according to the literature, were
also frequently associated with sleep disturbances
[18]. According to our findings, AUD were significant
prognostic markers of dementia according to the
MMSE, cognitive dysfunction according to the SAGE
and Clock Drawing Test, as well as medium and
low memory performance. No studies assessing the
prognostic value of the impact of AUD on cognitive
function in combatants with PTSD were identified
in the available literature. Therefore, the patterns
described above may serve both as tools for the precise
diagnosis of AUD in the presence of substantially
poorer cognitive performance among combatants
with PTSD and, conversely, for the identification of
cognitive dysfunction [11] and the risk of dementia
in cases of comorbid PTSD and AUD.

The literature has reported an n-shaped association
between glycated hemoglobin levels and MMSE and
MoCA test results in patients with AUD, indicating
the need to monitor glucose levels in such patients
[19]. We confirmed these findings: combatants with
comorbid PTSD, AUD, and dementia according
to the MMSE differed from those with moderate
cognitive impairment by significantly higher levels
of hyperglycemia. This allowed us to hypothesize that
impaired carbohydrate metabolism causes peripheral
insulin resistance and may also induce insulin
resistance in brain tissue, thereby contributing to
deterioration of cognitive function.

The multivariable logistic regression analysis we
performed complemented the available literature
by demonstrating that AUD increased the risks of
snoring by 1.14-fold (95% CI=1.07-1.22), having an
evening chronotype of sleep onset by 1.28-fold (95%
CI=1.20-1.37), and experiencing difficulty waking
in the morning by 1.24-fold (95% CI=1.13-1.36); all
p<0.001 [20].

CONCLUSIONS

Alcohol use disorders in combatants increased
the frequency of difficulties with concentration and
feelings of loneliness, fluctuations in blood pressure,
episodes of dizziness, and flashbacks. In combatants
with PTSD, AUD was a prognostic marker of difficulty
concentrating, increasing its likelihood by 9.76-fold
(p<0.0001), and of feelings of loneliness, increasing its
likelihood by 1.69-fold (p=0.057). The comorbidity of
PTSD and AUD increased the likelihood of dementia
according to the MMSE by 7.24-fold (p=0.001),
cognitive dysfunction according to the SAGE by
3.30-fold (p=0.0002) and the Clock Drawing Test by
2.04-fold (p=0.015), and medium and low memory
performance by 33.45-fold (p<0.0001).
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MPOTHOCTUYHA UIHHICTb PO3JIAAIB B)XUBAHHSA AJIKOI0OJ11O
Y KOMBATAHTIB 3 NOCTTPABMATUYHUM CTPECOBUM )
N\ PO3JIAAOM LWWOA0 BUPAXKEHOCTI KOFHITUBHOI AUCOYHKLII

Oner C. ®iTbkano

IOHT «J1bBiBCbKMI HaLiOHaNbHUI MeAUYHWIA YHIBepcuTeT iMeHi lanuna Manuubkoro»,
M. JIbBiB, YkpaiHa

PE3HOME

BcTyn. [laui miTepaTypu 11040 BIVIMBY PO3/IajiB BXMUBaHHs ankoroio (PBA) Ha KOrHITUBHY QYHKIIiI0 Y KOMbaTaH-
TiB 3 mocTTpaBMarnyHuMu ctpecoBumu posnagamu (IITCP) noTenep He € OFHOCTANTHUMM, 1[0 3yMOBUIO AOLIi/Ib-
HICTb Ta aKTYa/IbHICTh HALIOTO NOCTi>KEeHHS.

MeTta. OUiHUTU IPOTHOCTMYHY LiHHICTh PO3/TafiiB BXXMBAHHA aJIKOTOTIO y KOMOATaHTIB 3 IIOCTTPaBMaTUYHUM
CTPECOBUM PO3JIaJiOM ILOfI0 BUPaXK€HOCTi KOTHITUBHOI nMC(byHKui'i.

Marepianu Ta metoau. ITpoaHasnisoBaHo pesyabraT OOCTEXeHHs 274 cranioHapHux nanieHTis 3 IITCP, yci vo-
TIOBiKM, YYaCHUKM 60110BUX [iit, Bikom 20-56 pokiB, siki 3anexxHo Big PBA mopineni Ha fBi Tpynu: 3 i3071bOBaHUM
IITCP Ta 3 IITCP, moegnanum 3 PBA. [liaraoctuxa IITCP nposenena 3a Hakasom MO3 Vkpainu Big 23.02.2016
Nel21, PBA - 3a tectramu CAGE, AUDIT Tta CIWA-Ar, KorsitvBHOI ¢pyHKIii — 3a Tectamu MMSE, MoCA, SAGE,
MaJI0BaHHAM TOAVMHHMKA Ta 3alaM ATOBYBaHHAM 10 cmiB. Pe3ynbTaTu ompanboBaHi CTaTUCTMYHO, IOAaHI K
(Mzm). [IporHocTuyHa IiHHICTb BU3HaYeHa 32 MY/IbTYBapiaHTHIM JIOTiCTUYHO-PEerpecBHIM aHa/Ti30M.
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PesynbTati. Posnmagy BXX1MBaHHA alKOTOMI0 Y KOMOATaHTIB 301/IbIIIyBa/IM YacTOTY 3aTPy/HEHDb KOHLIEHTpallii i Bifi-
YyTTs CAMOTHOCTI, KOIMBaHb apTepia/IbHOTO TUCKY, eMi30/iB 3aaMopoueHHs Ta ¢rembekis. PBA y kombaraHTiB
3 IITCP 6ynmu nporHoCTMYHUM MapKepoM YTPyAHEHH:A KOHLeHTpauii yBaru y 9,76 pasa (p<0,0001) Ta BiguyrTsa
camoTHocTi B 1,69 pasa (p=0,057). [Toeguanus IITCP 3 PBA mpusBopumo 0 3pOCTaHHSA MMOBIPHOCTI feMeHIii
3a MMSE y 7,24 pasa (p=0,001), xornirusHoi guchynkuii 3a SAGE y 3,30 pasa (p=0,0002) i recrom ManoBaHH:A
roguHHMKa y 2,04 pasa (p=0,015) Ta 0 cepenHbOi Ta HU3bKOI IPOAYKTUBHOCTI am siTi y 33,45 pasa (p<0,0001).
BucHoBku. Po3aay BXMBaHHA aIKOTOMIO Y KOMOATaHTIB 3 HOCTTPaBMAaTUYHMM CTPECOBUM PO3TIaZloM € MapKepoM
KOTHITUBHOI icyHKI], 1110 36iMbIIyIOTH 1l IMOBIPHICTD Ta Ba>KKICTb.

KntoyoBi cnioBa: posiaj BXXMBaHHSA aJIKOTOMIO, IOCTTPAaBMATUYHMII CTPECOBUIL PO3/IaJ], KOTHITMBHA AMCPYHKIIiA
KOMOATaHT, ICUXO/IOTiYHe TeCTYBaHHA
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